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ffde Stvaes: Trvmiess o Th! 3T,

" ol T T HE [ qHeeh! 01T <8 HT HheTd] BTieet TReh! & |

TRt 96T fawaae:

" TIgd & A o o G ey ey forerta wfter

T AT

= ¢

Th: Ro fike

Tf3TeToT — RreRTs foRaTeReTa

srafer

ufSreror — fRreets

PRy §:Teuriiars diga W
HECATU 987 A JATE RIS T
TH| FEATNTESH Higd q 3@
TEAH] FIIRIATY AR T
ferremgents T@TSe SR T |
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" FISHIIE ST HIATA = @AMgaHdT Qe | (&, d.8v)
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AT
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. . qTe’ @TEaHT
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PRUTHATT SHIET Y T &
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. . & CEIER] (.AET)
® 3T GUITATHT Birdd? S TeATSTeh] S -
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HIgeT: AEeh ST T | ToTeh ToT TUTTeAt S EEA
ua: Ro fime
FATIT: Introduction and Concept to GIS (Concept and Demo on Software and Database)

TTYRT 3299 GIS i STHAT Yeatfeden F19 o |

ey sevaes: geviieset 9@ Tkl 3w,

2. GIS % STAT HeEaTf<eh J BT TR e |

2. SuTeren! fafir= ferrae® T GIS oTTefishl TINT T 3 &1 HEiTel TTH THeh! SUcTSEIdTeh! ST
SR SITH T e |

3. Street Addressing and Mapping FTHT GIS 3! T&cd qeIT SNTehT ST SIS

¥, GIS YOI Fereteh! ST SRR A Software (QGIS) 3hT STRHT UITRT UT3HST

G, FEWt 3Tl GIS Software STTHT SHFIZIHT install LERICERTY

TRt 96T forvaee:

= |ntroduction to GIS

= GIS Development in Nepal

= |mportance and Advantage of using GIS in Street Addressing
= GIS Software Introduction (QGIS)

= Software installation (QGIS)

wfgTeroT —
ufsreror - ferertE fopameRea arafer SReaa
PRATEHATT 4 WEWTIIel STTRYo T S L
farfir avTTes Y@TE AR T | " 5 ”fg i :zlo:w%mﬂtgm q
HedHigam
PRATHATT R qAPT TR=T 91 ILNIEE T T ST N
QTR STTHEET RIS NN e qgdr o
! atrite | T T e
PRateay 3 favoreasq g geaniiarg y
ST HUHAT = VT3
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gfsTerT —

N T HATEA TR HAh BIEhH
FARA TUHT [T07aE] T T3 o0
I Tgiiedl I AT Exploring QGIS

Tools # AT TARA TS,
TTETHT AT T |

gfsreror — Rrerts ferameReTa arafer Hivraa
et Tramt
BRATRETT ¥: e o fawaeg aea=d
o Introduction to GIS qy | TR AR Esiehdrel afeer
e GIS Development in Nepal Sl 3\' =% T '"é\”g L
e Importance and Advantage of using RECRIER TR T e
GIS in Street Addressing
® (QGIS Software Introduction
PrareerT ¥: GIS Software Esiehdrel afeer
Installation 1 °9YeT | UAITcHD | PFYIET HHAAT
" RNHAS TFCAIX Install I IS qAR TR e
PRATEAIT S Tl HeATT qu
FEqrH
= Software Install 9/eT TEUPT FHTATHT
T TEHTIETTS A | qesTohdrel giedr o
T FEGERT 4 TTEE HETHTESH]

TR T I

Reference Materials:

e Training Manual prepared for GIS Training

e https://docs.qqis.orqg/3.16/en/docs/training manual/index.html|
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EERISE
HIgeT: USeh ST T HITIToTeh FoHT JUTTeAt A %0

qua: Ro fie
FATIT: Exploring QGIS Tools

HTLROT 329 QGIS Software AT 3UASH {If¥=T Tools &&eh! SRAT I fa |

e sevaes: grvmiiees o9 TRl 31—,

QGIS Desktop Software e T GIS Data Wﬁﬁgﬁ@‘—ﬂ
T TR, AT framTel aIR e fafS=T GIS Data Layer @%eh! SIAT STHI ITH T
RI'FlFi'I'sc Software AT & Load T4 ? ﬁil?ﬁ@_{ |

3. QGIS Desktop Interface HT 39cistl Menu Bar, Tool Bar, Shortcut Keys, Icon ! AT
fafer wraaTs y= T See |

¥. QGIS Browser ol STHT 2ITET UTSEA |

t. QGIS ProcessingTool Box hT STRHT &IT&T qT3-eH |

TRt 7 fomaaeg:

= Getting started

= Touring to QGIS Desktop with introduction and demonstration of different tools
=  Working with existing data and preparing maps

» Introduction of QGIS Browser

* Introduction of QGIS Processing Tool Box

gvreror —
wtdreror — frents feramerena et S it
PRaTFATT Q: JEWRTr AT T N .
QGIS Desktop Software HdATelel I q%w.;r
RAffeeT Taemes ST | 2 } : .
TAR T T
PRaTHeTT R qAPT qR=T T INIET < qraR EEEAT s 5
TIEIehl TSN RIS Y EClcn| q%wq
ST TAR T T

EA



gfsTerT —

Ttvreror — faents RameReT arater - : FHitraa
rateey 3 fawges awadT geaniars y
SRR HTHT e M3
PRATHAT ¥ Ta Jqo Auaeg gaa=dr
e N .
QU qrdY WigdHT | desihdld ‘T%T’IT o
* Getting started FaTaT FF T WedTATEAT
e Touring to QGIS Desktop with TeRraTET a7 T e
introduction and demonstration of
different tools
PRATHATT L Working with existing data
and preparing maps
" Xhol TeHINESAS TFCAIX ATl HesTHdarer gieeT 3
I SIS TIHAT QIS Data &% Load SEERG HFGEIET FHAT
T TS 30 qAR T T
" @S Data &% IRAT JeArleedrs
oRRAT RT3 |
PRateEaTT & Working QGIS Browser and
QGIS Processing Tool Box gesThdlel gigar o
" hl TEHINESAS TFCAIX ATl 3o TAMcHD | PFLIEL AT
T M QGIS Browser and QGIS SRR
Processing Tool Box WAIT e o3|
PRATHATT L9 TFBT AATFT T
HEAGrHT
A HATEA
»  Software TaTeld IET TEUDT THATITHR
AT FeAmNEeers A | e qigdr o
qF |adreer Y UANTcHASG | T99Ee HATHTSHT

N T HATEA TR HoAh BIEh<HT
FATA AIH [AUaae] T Ta

Tg qgitesdl 99 3 AT GIS Database

Concepts and Management B AT
BARA A ATTAH T T |

TR T e

%o




Reference Materials:
e Training Manual prepared for GIS Training
e https://docs.qqis.orqg/3.16/en/docs/training manual/index.html|

RERISCI
HIgeT: TSeh ST T HITIToTeh FoHT JUTTeAt A 28

THT: Ro fiFe

TATINT: GIS Database Concepts and Management

HTYRUT I299: GIS Database 1 IR Gidegeh! SAT STHEHRT TS JHATS FHL STGEIAT T
TRAT I & |

ffde Stvaes: TrvTiess o9 Th! 3T,

. GIS Data ! faifsr=r Gidee s fafir=r ferrret ST <=meent Te4T (Analogue Map),
TeATSE SHT, 1T forvImT ae o771 HeeTe®et 9 IRehT Digital Data, Remote Sensing
Image, Global Positioning System (GPS) Device, Digitization of Paper Maps, Tfeht
FTCHT ST |

R. areft Secifad fafi= |dessre 0 GIS DataFﬂ?fQGIS Browser 3l ST TR sTa€TI TH
[EEETY

3. QGIS Browser T ST SRR T8 T/ T Polyline, Polygon T Point Feature g%
TS AT 71} IeciRad Giags o1 IT9 GIS Data Fﬂ'§ QGIS Browser HT Import ™ ST |

TRt HEd fawaaeg:

= Data sources and capturing methods

= GIS Database management using QGIS Browser
= (Creating Feature Dataset using QGIS Browser

= Concept of Geo-database

T9TeToT —
afdreror — frenté feramerema vt | o s e iR
PRATHATT 4 WEHTIIR! SR T
FESThdrel afedr =
GIS Data QGIS Desktop #1 Load 11 ” HFUGCIAT .
faffea Faemes S@rsa | CRElET] Wgﬁ .
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gfsTerT —

Ttvreror — faents fsRameRea arater - : FHitraa
PRATEATT R T IR=T 9T IgeIe < qreR ST s e &
YTETH AR RIS 'l T@rsT

N TAR TR e
HedHISAT
rateey 3 fawges awaedT geaniars y
ST TUHT I T3
PRAThAT ¥ Tad Jqo Auaeg Faa=dr
e Data sources and capturing methods qreR @ETEEHT | gEstearer qfger &
e GIS Database management using 14 aTI 3T T Tt
ISB RN
e S. rOWSET _ HedTHIS A TAR T T
e Creating Feature Dataset using QGIS
Browser
e Concept of GIS Database
PRATHATT L Working with existing data
and preparing maps
» W FeArEeas QGIS Browser
[N Q
T AT I oIS IHdIC FESTepAre] el
TANTcHAG | PIgeIee HAAT
@S Data 5O SHAEATTAI el ‘ 5 o
o SR2IK T
IR ?
" GIS Data o INAT TeHNNEETS
oRRT IR |
ERIETIEIES Creating Feature Dataset
using QGIS Browser et gheer 3
" el FeHINEEeTS QGIS Browser 25 AT | PECgeReR FEE

TFeAIT AT I oINS IHdIC
Point, Poly Line, Pol ygon Feature
T IA3 APz

TR T e

¥R




gfsTerT —

Ttvreror — faents fsRameRea arater R :

PRateEaTT 9: Concept of Geodatabase

" o FeHIieeds Geodatabase qEsThdrel gfgdr o
o o (o] '{
Fa=dl TgagTRe ¥UAT /TS 3 UAIMcHAD | PFYEIET HHH
TR T I

IgdIc GS Data &% <TdEYTTAIT
I TS

PRt : FIH HATGT AT

FEqrH

9 HATET

= Software TaTel IET ATETD! FITITR
AT FeATNETers A | el qigetl o

7 FEH 3 TITEE HETFISH]

A HATFA YL AR GITBAT AR T T
FARA TUHT [F07aE] T T3 o0

I qaTie®l ¥ ¥ AT Concept of

Geo-referencing &l qHT TAHA
A AR v T |

Reference Materials:

e Training Manual prepared for GIS Training
e https://docs.qqis.org/3.16/en/docs/training_manual/index.html|

LE!


https://docs.qgis.org/3.16/en/docs/training_manual/index.html

RERISCI
HIgeT: USeh ST T HITIToTeh FoHT JUTTeAt T 4R

qua: Ro fie
At Concept of Geo-referencing

FTROT ILIA: IUAY T (Ajalogue Map) SIH Geo-Referencing T Coordinate Register ™
fohTa |

ffde Svaes: gevmiess o9 Th! 3T,

8. Tl FierTaeeet TontaaT SITUhT ToRATERHT SETSThT 3T&TTE T ML TFge QGIS Desktop
Software AT TSTST T Analogue Map TS Geo Reference T STHeh! 7] D |

2. Geo Reference TRUSI THATATS U TR, AT fIamTel 37aetva= et Map Projection
System (Projection System: Modified Universal Transverse Mercator, Datum: Everest1830)
HT Projection LERSIE g I |

3. JER Geo Reference T Projection JIi\{'{OhI ~1cr{~1|Q'1Isc HATIR ®H|§ JGHT é‘@tsthl EWBQQH@T
Trf~Yq qealehe® (ST ATl Topo Map AT SWTEUHT TSh H~ITd, i, WicAT, TieHT,
FEATEE, Y-3UFNT, HTE) Digitize T+ He e |;

TRt HEd fawaaeg:

= Exercise on Geo-referencing spatial data from scanned Topo Sheet
* Projection and transformation of geo-referenced data
= Creation of Point, Line and Polygon feature from digitizing geo-referenced Topo

Sheet
ufdreror — ferentg feraeRetTa arafy sTeTerT Ffraa
et Tramt
PRATHATT Q: FEHTITH! SAT RNl TH
~ N FESTehdTel Ufger o
e APsse UaAaAT cATUR FHFIGEIHAT .
TFAES W5 | ? CRGIET] 3
TAR TR e
PRATHATT . AP qR=T q9T ILRIER < qraR ATEEHT - 5
R STHHRI RIS Y TSy Eg"f”'q%wq
T TR T e




gfsTerT —

Ttvreror — faents fsRameRea arater - : FHitraa
rateey 3 fawges awadT geaniars y
ST AUAT 9 A3
PRATHAT ¥ Ta Jqo Auaeg gaa=dr
e N .
QU UTde WIIdHT | g slchdled qiedr =
e Concept of Coordinate System ST S 75 gl
e Nepal Coordinate System Y e
[\
e Google Earth Coordinate Sytem
e Map Projection System
PRATFATT L Exercise on Geo-referencing
spatial data from scanned Topo Sheet TESFATST T 3
" P eHrlieears Scanned Topo TANNcAD | PFYITT H AT
Sheet ﬁé GIS AT Coordi nate 0 TAR T T
Regi ster I MDA |
PRaTeaTd & Projection and transfor-
mation of geo-referenced data S qfrer 3
"  Geo-Reference 1T Scanned Topo G TR | e
Sheet oS AT fINWTA Proj ection e T 7T
SystemdT Projection ddT
Transfornation 35 A3 |
RaTeFaTT \9: Creation of Point, Line and
Polygon feature from digitizing geo-
referenced Topo Sheet .
FesThdre qigar o
® Projectin and Tranfornati on 90 FFAEE R
TATcHS
ITRTH Scanned Topo Sheet F«I‘I‘$L T T

3TYR g8 Point, Poly Line,
Pol ygon Feature &% Digitize tiC
feEa |

LA




TfeTeroT -
Ttvreror — faents fsRameRea Irater - : it

PRaTEeTT 9: FAB HATFT AT

JardreaT

SER CRIEE]

» Projection and Tranformation,
Coordinate Value Registration IreT

TEUHT GHEATH! aAT gesTehard atgel =
FEHmiEears dee | g T8 HETHISHI

CERC NG TR T T

A HATST YT Akl 5‘:9,|d°l’>€|"|l
FATA TUH fAUaae] o< Te e

Ig ggiiesdl 99 Y AT GPS and GIS

Data Integration &t AT TARA
e, Il 3= T |

Reference Materials:

e Training Manual prepared for GIS Training
e https://docs.qqis.org/3.16/en/docs/training_manual/index.html|
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EERISEN
HISET: TS ST T HITHeTeh oAt TUTTeAt T 23

qua: Ro fie
TATITT: GPS and GIS Data Integration

HTLTUT 329 Global Positioning System (GPS) T STRAT GeTTaeh I J& T |

ey sevaes: geviiesst 9@ Tkl 3T,

2. Global Positioning System (GPS), JHRT ATTERR, JHHT fafe= wraH=ees, e qen
FEHT TR T8 TR IR faf=1 Application 8%, TSIl JTHT JHR! Ffead TFMT,
FISaT T AHTSSTRT STLAT ETfdeh STTHeRTIL BT e |

R. GPS oTefieht Space Segment, Control Segment ¥ User Segment Eal H%W?ﬂﬂ'l?f‘icr%ﬁﬁ Qﬁ
HATHT Teeh! el HITTIeTeh Taffa (Tefd, SR, 39T8) Heherd T4 fafer Sas |

3. GPS Device I HIEIHTE Geheld THUTHT dedlehgedlls GIS sl TINTEE et Download T
TS FRITE AT AT Tkl ST TTSee |

¥.  GPS @l qedishg® TN T qar aiusht fafir Teemeeas Tt favmr qern e frermeea

ITEIGET  SHTSCRaRT TARITGEHT SHEd! STEE 7T Hr ST SANTICHe STHehTI qTSaeH |

TRt 96T fawaae:

= GPS Theoretical Concept

= Capturing real world data using GPS

= Downloading GPS data and plotting

» |ntegration of GPS Data to existing Spatial Features

TfdTeToT —
widreror — fewTs feRameRea st | o ; Eanoert
PRATHATT §: TEHTENr SATTHNTr T qesTohdrel giedr o
. GPS Devices | GPS Devices g%
fOff= GPS Devices &% @3 | Y i e
T
PRATEATT R FAel IR=T 91 IJg¥Tee ¥ 7 AT n
JRE! SFHRT TS " gy | e ‘T%T*IT il
wedter | T T
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gfsTerT —

gfsreror — Rrerts ferameReTa arafer g
TS wmmft
rateey 3 fawges awadT geaniars y
SITHHRT ATHT T ATS
PRATHAT ¥ Ta Jqo Auaeg gaa=dr
TR faRoT qy | T A= FESTehaiel afger =
) ol @3 = T Hed[HISAT
b GPS Theoretical Concept TR AT T TS
PRATHATT Yo Capturing real world data
using GPS
" GPS Device YT IR real world JEsTharer ulgeT o
Deno AT .
data capture I @3 hFYITE hHAT
3 =~
" HeAINEeeTs FHAA GPS Device UAT | 3o TAR T &
XY real world data capture tiC|
SIS
PRateEaTT & Downloading GPS data and
plotting AESTehdTel dfger =
. Deno AT :
" GPS Device UANT I Heheleldl 9 PFYTET AT
TINTcHS .
TR Data S GIS System T SRIMINC
Downl oad I Plotting 57 &3 |
PRaTEaTT 9: Integration of GPS Data to
existing Spatial Features
(N Q
e Downl oad and Plotting IISHI GPS AESple dleer o
e et @S Data oS URer & | °° TANTCHS | PFEGEIET HAT

dIR Uik aTauar faffie= Spatial
Feature (Point, Line, Pol ygon) TaT

39T, 9 R |

TIAR T A

¥l




TfeTeroT -
Ttvreror — faents fsRameRea Irater - : Hiraa

PRaTEaTT : TP HATFT AT

SEEleay)

qF HATET

= GPS Device WTWH@CIW
THEITEED! IRAT HeHINEETS
e | gesThdie afger

% G g PER LS Hdlc{vl\SHl
TAR T I

A HATST YT oAkl 5‘:9,|d°b€|‘-|l
FATA TUH fAUaae] T Te e

I9 ggiiedl 99 & AT Google Earth,

Open Street Mapping and GIS Data
Integration @ FHAT FARA A,
ATTFAH! AT T |

Reference Materials:

e Training Manual prepared for GIS Training
e https://docs.qqgis.orqg/3.16/en/docs/training manual/index.html|
e https://en.wikipedia.org/wiki/Global Positioning System
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HIgeT: USeh ST T HITIToTeh FoHT JUTTeAt

At Google Earth. Open Street Mapping and GIS Data Integration

T IISAT

qaq: Y

THT: Ro fiFe

FTROT ITIA: Google Earth, Open Street Maps dUT 3 Satellite Images, Remote Sensing Eal
AT HETaeh FH J&H 7 |

ffde Svaes: gevmiess o9 Th! 3T,

g. Google Earth SANTETE HTHI FREET TFfeq ol qeaiehes (I3fEX0hl AT, HEaEqol
TYTE%eh! WTTIfoteh STaefd, el Wi, dTet, STeT, 37TeT) Digitize T SR SIS |
R. Open Street Maps &l TINTETE THT FRHET rafed fafi qeaies® Digitize ™ TR
SIGERN
3. Street Addressing and Mapping FRIAT &t q=eT T ST ?ﬁ qeTeheEe STEd: TR ol
Y, Y T 9 gﬁ ST 3Tfg Google Earth HT 2R fa womeeaTs Digitize T 37%
ferreeer ufgeiaell 3 SIS THRIEEHT FHL IMEE T I THET TN SR
TG |
¥. Google Earth YIITT aITe feAgusht qeaishg® KML Format |T gﬁ L) \%ZET 3t KML Format
e GIS 1 fafi= Application ol et e Format (Shape File / Geodatabase) HT sh&{l
TGO T A~ T STHRT ITH a5 |
TRt 96T fawaae:
= Concept and Demo on Google Earth
= Concept and Demo on Open Street Map
= GIS Data Capturing using Google Earth and Open Street Maps
= Conversion from and to KML - Shape File/Geodatabase
gfsreror — Rrerts ferameReTa arafer e Fitrara
TorenTs wmmet
PRATHETT : FEWTIIhl SATATHY T T AEAFEATT Sz I
Google Earth, Open Street Maps dTc 5 FFIGLAT | PFAII &
Aurer) faffiea AmER & GWIS | ST | FHEET quR W

uo




gfsTerT —

gfsreror — Rrerts ferameReTa arafer g
et Tramt
PRATHATT X FTbT IR=T qAT ILLIew < qreR ST s e S
AT SATAHTA RIS ' TGS s i
_—y dar e
PRraTeeTT 3 favTEsq avEw aEaniears y
ST HUHT = T3
PRAThAT ¥ Tad Jqo Auaeg Faa=dr
maiil A Deno AT ; -
94 esiehdrel afger
e Concept and Demo on Google Earth ‘ﬂ_orf lz|T|?E‘FIT S T TSR
e Concept and Demo on Open Street W T T TS
Maps Hedrafear
PRaTEATT Y GIS Data Capturing using
Google Earth and Open Street Map
e (Google Earth and Open Street
Mp UATEE 39 SR . 5
TR R A Dene 2 | - i
c [ 2 .
d no d hFCYIET HHAT
(3Cf EYoT] e, Ecaqol 30 “ TR T e
e Himfors  3afEufa,
dTel! YW@lehed, dTel, SToTel, 31TS))
Di gitize I APz
PRaTEaTT & Conversion from and to
KML - Shape File/Geodatabase
" Google Earth 9 Catpure JRITHI o o
HESTehdrel afger
Point, Polyline and Pol ygon Deno AT .
Y Ye 89 HFYIET HHAT
Feature &%l Format 91 G S UM HD Tare T T

System@! Data Format
(Shapefil e/Geodat abase) &T
TR I e |

w9




gfsTerT —

Ttvreror — faents fsRameRea arater R :

PRaTEaTT : TP HATFT AT

SEkicae]

T HATET

» Google Earth Downl oad and
Installation &HAT 3-TF§ UepT

JATITEEH IAT JeHTIlesdrs n 5
e | FesTebarel afgadr =
g T9HE% HAThTSHT
T GEUTH TAR T T

A HATST YT Akl 5‘:9,|d°b€|‘-|l
FATA TUH fAUaae] T Te e

I9 ggiiedl 97 \9 AT Spatial and

Attribute Data Integration in GIS &t
qARHAT TARA TS, ATTTTRT AT T
|

Reference Materials:

e Training Manual prepared for GIS Training
e https://docs.qqis.org/3.16/en/docs/training_manual/index.html|

e https://www.google.com/earth/versions/
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T IISAT

HIgeT: USeh ST T HITIToTeh FoHT JUTTeAt A LY

THT: Ro fiFe

At Spatial and Attribute Data Integration in GIS

QATATOT 3%'9'5[: Spatial Data, Attribute Data T AT ﬁ's{l'f:_rﬁB IE Je = W A gé Data Fl'l'ﬁ Teh
SATIHHT SATSTE T ST I J&T 7 |

ffde Stvaes: Trvmiess o9 Th! 3T,

GIS Data (Point, Line and Polygon) T df GIS Data 3l sIuTicHes faaum (Attribute Data) &%
TH File T ST STCTT G TS | T ST off R 9L File THT Taohl qeAThalTs STEr
UfFpa T 5o |

JETELUTERT ATHT TToRT STTHT TehT oy 3 T fHehTare® 3@Ts Fa= &1 GIS Data (Polygon)
Format HT Teeh & W ot TR fehmren! 37% sIvTicHeh foraure® (STed, SHEeT, By §eET,
IfEr g, 314l Attribute Data Spreadsheet Format T LEED) REE] gSTeqTieie®et At
G 1 g Format HT T@eh! qeTehe®ells Ueh SATIEHAT SIS ST~ WUehl g 04D |

Street Addressing and Mapping T THAT T AT ST2Ih! HiTMifetsh STaferfa GIS Data (Point
and Polyline) 1 ¥ =X TFIfY 31 feRUs® (S SREfeTeR! AT, TNER HEAT, T& U,
ST ST TUT T T ST FFelfeer %WUTI%E) Attribute Data (Spreadsheet) =il
TiRTETEe Attribute Data 31 STEIRAT GIS Data Selection T fafeeR S8 | STt
EREEeh! STLAT TIT UTIUERT TETRAT Attribute Query ST T STEAT dediieh Ted URER & @
T ATeft TWeht THEE ST Hed g3 |

TRt 96T fawaae:

Joining Data in GIS

(Spatial and attribute)

Query Building

Exercise on Selection of Spatial Features using Attribute Query

givreror —

ufSreror - frete feRameRea arafer R ;

PRaUTHATT : EWHIR! SRy T
faf==T Attribute Query U1 I A 5 AT AmEcHl .
AT AFRMET ST | N — !

qETeharel qrear

TAR T T

u3



gfsTerT —

Ttvreror — faents fsRameRea arater - : FHitraa
PRATEATT R T IR=T 9T IgeIe < qreR ST s e &
YTETH AR RIS 'l @ i

N SEIK e
HedHISAT
rateey 3 fawges awaedT geaniars y
ST TUHT I T3
PRAThAT ¥ Tad Jqo Auaeg Faa=dr
Spatial Dtaa Concept q | T ANEEHAT | Westebare e Gl
Vector Data HCIE = T ARG
Raster Data Hed Al TAR TR T
Attribute Data Concept
Socio-economic Data
PRATEFATT ¥ Joining Data in GIS (Spatial
and attribute)
" GIS SystemYd9T IX Spatial Data esThdlel gigar o
Deno AT .
(Point, Line, Polygon) #AT Attribute hITYCIEe HHAT
- 3
Data Join IR ¢@IS 0 SEILIRIEE
" FEHRNEEATS AT AR AT I
SIS
PRarteeTT € Query Building AESTEa afEe 3
05 Deno AT .
" @S SystemdT 3Ucley fAffiea Query AT PFLIEIE? HHAT
Building T a7 T3 | TR T T
PRateeTd 9 Exercise on Selection of
Spatial Features using Attribute Query
(o 2
® @S SystemdT 3Ucey faffiea p— qesTealel Jee o
Query Building I31eT I J&h! o S — hFYCNET HHAT
TAR T TEA

JTYRAT Spatial Feature (Point,
Line, Polygon) Sel ection i

{eprza |

Y




TfeTeroT -
Ttvreror — faents fsRameRea Irater - : it

PRaTEaTT : TP HATFT AT

SEEleay)

RER RIL

= Query Building ggfer ey 3-TI§ O ehT
THEITEED! IRAT HeHINEETS
e | gesThdrel dfgdr

% G g PER LS HdICbI\SHI
TAR T I

A HATST YT oAkl %Qldd’)?l"ll
FATA TUH fAUaae] T Te e

Iq qgitesl 99 ¢ AT Calculation

and Measurement of Spatial

Features @&l STHAT AR TS
TTTg=ehl =T T |

Reference Materials:

e Training Manual prepared for GIS Training
e https://docs.qqis.orqg/3.16/en/docs/training manual/index.htm|

uy
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RERISCI
HIgeT: USeh ST T HITIToTeh FoHT JUTTeAt A L8

qua: Ro fie
FATIN: Calculation and Measurement of Spatial Features

HTLTUT 3L9: Spatial Features (Polyline Length, Polygon Area IO T ToehTe |

ey sevaes: geviiesst 9@ Tkl 3T,

2. Digitize T TIR UTRUHT Line Feature (Street Addressing and Mapping T EHAT El'l—éf) Eal
TAEIE GIS Application R HER TUMAT T uﬁaﬁaﬁﬁglﬁ@ |

R. I Digitize TRI TR UTNTSHT Polygon Feature (Street Addressing and Mapping EaRER
¥ AT TEA Tkl &) BT &% GIS ApplicationWWWﬁTTﬁﬂﬁaﬁaﬁTﬁ@
TS |

3. Summarization Tool ST T GIS Data g%eh! STFIT &5%el qoIT AFITS oM T fafer SIEET
| IETET0TERT AT Fd UILT qet HSh (ka1 AT Tt et fafvr werares weeh @uees (Tohdl
ATl {301 TeohT HSohe® W) sh et TIFITS TTUMT T | B T |

TR A fomaae:

» Management of Attribute table
= Length Calculation

= Area Calculation

=  Summarization

afgreror —
_ IERICT ] Jrater *iraa
gfsreror - Rt Ferers "
PRaTEaTT 9: qEHTTET LA T ( R
Spatial Data @& Length and Area 5 t”a_f EIII\%EIII e L“m”.
_ TGS HFYCIET HHH
Cal cul ati on I é\'@'l'b?f | st T T TS
PRATEATT I FAGT IR=T qAqT ILLTEE AR AMEEAT | gt qfrenr
TIEIehl TSN RIS Y TSy N A
A TAR TR e

g



gfsTerT —

Ttvreror — faents fsRameRea arater - : FHitraa
rateey 3 fawges awadT geaniars y
SRR HTHT e M3
PRATHAT ¥ Ta Jqo Auaeg gaa=dr
e .
qu qTaR ASSHT | HEstehdrel afgar
e Management of Attribute table RO T TS weStaizo
* Unitof Length qedrqredr | qam =T TE
e Unit of Area
e Summarization
PRATEHEATT ¥ Length Calculation
" Digitize IR YR UIRUGT Line
Feature (Street Addressing and Deno T sestebdl l“m“.%r
. hFYeIee HHG
Mappi ng @ EHAT dTET) B qFTS UARcHD 3
0 TR T e
GIS Application §RT AR INUTAT
I Head IR 3T TeT o3
PRaTEaTT € Area Calculation
" Digitize IR dIR UIRTH
Pol ygon Feature (Street 3 e 3
Addressing and Mapping @l &haAT 05 Deno 1 PECIEES FHET
T dAT ITS TIRT &) i UATIMcHD e T T

&A%l GIS Application §RT &R
IMOTAT Tl Hexd IR ISAH I
COIET

“9




TfeTeroT -

gvreror — fents feRameRea arater R ;

BRateEarT \9: Summarization

e Summarization Tool UINT I
GIS Data ToehI STFHAT &Gl AT
STEITS IOTAT I FATART IR
IFYTH IRBAS | SGIEIUThl oTafl 20 Deno T
Pl TSCT Fel TSH (THAT AN UITcHD
oy Wt Affea gee @6
HUSEE (Thdl AT fHT T
HSHEE ATT) P Pl TG IOTAT
T RS |

qEsThdrel afgdr o

HFYEIET FHHIT

T T I

PRATHAT & Gl HeATgd qr

SERieay]

qF HATET

* Length and Area @I Unit Conversion
gl IMET S U AATATEED! N .
T TEATNETS A | b e o

g JIEs HaTHTSHI

T HETE AR TR e
" A HATET T TTBl GIEHH
FARA TUHT [T07aE] T T3 o0

T qgiiedl 99 AT Geo-

Processing & IHT SA®HA A,
ATAFAD! AT T |

Reference Materials:

e Training Manual prepared for GIS Training
e https://docs.qqis.orq/3.16/en/docs/training manual/index.html|
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RERISCI
HIgeT: USeh ST T HITIToTeh FoHT JUTTeAt A 20

qua: Ro fie
TATITT: Geo-Processing

TTYROT 3294 U foreiwrr, Bufering and Clipping Analysis of Spatial Features T 1S |

ey sevaes: weviieset 9@ Tkl 3=,

2. GISm@ﬁBufferingﬁWﬁqga(@)%@Wﬁﬁwmww
ITH TG |

. TR AT e FST ekl R b, . AR o sRyfiee ST AT Il TrTeeR! ATl
Buffering Tool FT T |

3. 6 AT SHD! ST AT 3o I, I & {Wieh T AT THA AT Tool T TART T Ah- |

¥ Clipping Analysis Tool EAR GG ‘iﬁ TIMHT e T & ST Tehl 99 Spatial
Feature (S, A<, STal, ‘g—‘o’CI'Zﬁ“T, ) BT T @@7{ | 3STEUTShT AT TSUTITeRT T
TRATTTshTHT TeehT fofs=T Spatial Feature 8% Weal 3 FT21q a€eh! @1 Spatial Feature 8%
WWﬁ Analysis Tool 3T =T T |

TRt 96T fawaae:
= Select and Clipping Analysis
=  Proximity Analysis using Buffering
= Qverlay Analysis using Intersect and Identity

gfvreror —
ufsreror — ferents feramerea arater Ferers : Hiraa
PRaTFATT Q: JEWRTr AT T _— qesThaTer afeer ¥
Accessibility Maps CRCIRG 9 TEr3q PHFCYIET FH AU
HedrHlEa TR T I
PRATHEATT R FFHT TR=T 9T ILeIT T qreR ST s e
IRl TP RIS Y T@r3Iq PN "
Hed A ST aar e

w



TfeTeroT -

ufsreror — farerTg feRameRetTa arafer g
TS wmamft
PRraTeeTT 3 favTEsq avEw FEaniars y
ST AUHT = N3
PRATHAT ¥ Ta Jqo Auaeg gaa=dr
e N .
qy | T ANEEAT | Wb afgdr o
° Selet.:t a-\nd C|ippil.'lg Ahalysis | R = T TedTatEaT
e Proximity Analysis using Buffering Tfrite T T TS
e Overlay Analysis using Intersect and
Identity
PRaTeeTT Y Select and Clipping Analysis
" (lipping Analysis Tool @I . R
ekl qiedr =
HAZAAIE Pel TATART Tfedlel IRT Deno 2T .
| HFYCIET HAE
cIH TATAAT I&hT YT Spati al 20 UATIHD 7 T TS
Feature (ST¥d, &f¢, @mel, ¥-
3TN, 3TEY) Sledd IS |
PRaTRaTT € Proximity Analysis using
Buffering
e GIS T Tgh Buffering @l U Deno g ? ’T-f
w hFLYTT HHAT
IRAT TANTCHD SATABRT UG It T T e
I
PRateard 9 Overlay Analysis using
Intersect and Identity
® Spatial Features (Point, Line, qEsteharel atear J
Deno A1 .
Pol ygon) &% Teh TUHAT o PFYCIET HHAT
UINTcHD .
Overlya I Intersection and TAR T e

Identity faTeIRMUT a7 a1ey
TS |

-]




gfsTerT —

gvreror — fents feRameRea arater R :

PRATHAT & G HeATsd qor
SEkicae]

T HATET

= Qverlay Analysis using Intersect and

Identity gier ey 3'T|§ QT

ATATETD! AT eHPNETATS qEsThdrel gfgdr o
e | g JITE® HaThTSHI
CERC NG TAR TR e

A HATST YT Akl 5‘:9,|d°b€|‘-|l
FATA TUH fauaae] T Te e

I9 g3Iiehl I $0 AT Output

Designing (Map Layout) & STLHT
FAR A ATITRT A= T |

Reference Materials:

e Training Manual prepared for GIS Training
e https://docs.qgis.org/3.16/en/docs/training_manual/index.html/
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RERISCI
HIgeT: USeh ST T HITIToTeh FoHT JUTTeAt A 4

THT: Ro fiFe

At Output Designing (Map Layout)
HTLHUT 39 Cartographic Elements T TRAT ST T T Standard Color and Symology
T STCHT TRftEoT 7 |

e sevaes: gryTiieed o9 Teh! 31T,
2. Cartographic Elements &1 SRAT ST ITH TS | ST ARfT GIS AT At

é@ﬁgﬁ Map Scale, Direction, 3 TfeehT ST STTHeRTI I8 4|<§E9-1\|
I8 T Map Symbology, Standard Colors for Specific Features ﬁaﬁmamfﬂﬁmﬁ@w
fafir= Map Symbology forferes (Single Symbol, Symbol by quantities, Symbol by
Categories, Dot Density, Chart Symbology) ﬁﬁHWWWWWI
¥. Map Layout AT Symbology, Tk, Map Title AT TR JSRISHERT SATHT IR T o
PRI CASIECAREIREET Y
TRt 96T fawaae:
= Concept of Mapping and Cartographic Elements
= Working on Field Properties
= Labeling and Symbology
= Layout Designing
= Change into Reporting Format

wfgTeroT —
afdreror — frenté feramerema vt | o s e iR
PRATHATT §: TEWTIIHl SATTHYT T — FEsTHare atEer ¥
Cartography El enents fed WehIRIeT 3 [LCIED] HFYET HAAT
Ul AP FFATET @B | AR | e Ty T
PRATHATT R AP TR=T 91 ILNIEE T qraR ATEEAT s
ITRTET SAE RIS q NN Tmﬁ
P TAR TR e
PRraTeeTT 3 fawTEsq avEe geaniers .
ST UHT G TS

&



gfsTerT —

TTTeTer — feraTeReTa arafer - : g
oot — fents
FRATEATT ¥ AP Hol fAuTaE] HFae
gEgfaeor 94 qTaY @MEEHT | Gesehdiel qiear 5
@3 = T Hed[HISAT
e Concept of Mapping and e S T e
Cartographic Elements
Prareara w: Working on Field Properties N .
FESThdle gl 7
" Field Properties @l 9T IR &Afdea Deno T m A
Synbol ogy, Col oring I HFIE IRB UITIMcHD -
R0 TAR TR AET
|
PRt & Labeling and Symbolo
g y gY N T3 ot &
no
® GIS SAFAAT W3] Ued Taffee Labeling [ 29 hFLYCITT FHET
(TR=acas aFes) I« fAfder ar#r TATIMCHD T T T
TAITcHSD SATAPRY Ul It |
Prareara 9 Layout Designing
. FEsTehdrel afger
® Mip Layout dAT Synbol ogy, Hdd, Mp 20 Deno AT ‘
Title, North Arrow Scale UJWT I UITcHb 3
LEUREC
YBRIFR ST TR I aR GATcHh SR
AR TRBA |
PRATHATT & FABT HeATFT QT
HEREH
A HATEA
= Map Scale, Map Layout I Map
Export AT 3T UXhT TIATATETD! qETeharel qiear
aRAT FeHleedrs A | g YYES HETHTSHI
. TR T e
CERCIE R

" T AT TEATA TAB BIEhH
TARA TUH [Taaq oI T A
I TESHl a7 Project Work &1 STCAT
AR TS, ATGTR A= T |
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Reference Materials:

e Training Manual prepared for GIS Training
e https://docs.qqis.org/3.16/en/docs/training

manual/index.html|
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g R

HIgeT: USeh ST T HITToTeh FEHT JUTTeAt TA: 2R TR0FH
g g o e
ffds sevaes: grvriiesa 39 iRl =T,

9. GPS Device ST TR wfSteffefiect ST GRS SFeiash! ST TeehT B, ST, ST
HTEATEE, HS, HaR HATfeeh! q2ieh Gehor T U]

R urTertfel®et Google Earth SRINT TR ST GREISHT ST=iid &5kl Image o TS T
Google Earth UT 3UcTstl Tl Tool Tl HEASTS ATHT URAISHT T Tref-ed deaieas (21,
ST, 3T() Digitize T 94 & | & Digitize Tl HTH Digitize T Feature T8 &1 T
ATHTERLOT T Save WWWT@W |

3. GIS HT Iucis¥ Calculate Geometry Tool TN T Tk Tesh @USh! AT AT =15
U1 T W |

¥, B gUEEeh] HTHISh-SATeh qeaishasalls Yl BRATs Y& U Unique ID TEREHT GIS
Data HT Teehl Unique ID ST SATLTCAT STET Q'%;W GIS Database for Street Addressing and
Mapping dIX TI':E TGS |
Tl EWC GIS Database TR WT UgTd 3fard Symbology, Layout Design TRl JehT3H ™
T STTETHT TR TR 7T 06 |

TRt HEd fawaaeg:
= Capture location of houses and other structures using GPS
= Capture location of house and other structures using Google Earth and Open Street Map
= Conversion of captured spatial data and integration to GIS Data
= Joining Attribute or Socio-economic data to GIS Data
= Preparation of Street Map with Addressing

&4



Project Work

1. Capture location of houses and other structures using GPS

G rFiNOCA

Figure 1. Examples of Handheld GPS Receivers.

copyright

AT SWISUR! ST GPS Device TINT IR giAeTdfeser 3T aRASEAT
3Teddde! &FAT TGPl T, dTel, JEATT TR, 7S, AR 3Ticd!
d2gih Hepold 's"l% TS | JEd d2gie Habeld 16T USET Standard Form
IR URY Hehelel ITIRTBT Yeddh dLUTh TS Unique ID UG 1] Tel oo
Hr%q%aﬁumquemaﬁaﬂwaawaawwvﬁm | HIW
Hehelel TNl ALATHEE GPS Device T Store HEILh! ANAT THA g WD |

&&
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Imagery Date: 3/11/2020

Frdy ?@T@Zﬁlmage Google Earth €l ﬁé‘(ﬁﬁ gcdel 3U N

HEPRUTARE o v B @) | URAEEEd Gongle %ﬂh
Earth U197 IR 3TFAT ORANSTT Heddld &1 & Image !
T A0 T dol qEsY JAITTH Google Earth HT 3Ucled gl Tool

ALTdIC TN URASAT HIT Foafoud darhee (81, diel, 3Te) Digitize
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's"IT-I e o | IJadl Digitize IET 3-1T31_0T Digitize eI Feature U¥ §T-T IRy
ATHTRIOT IR Save HT THUD! Afhed ITe] UTEO |

] (R oS e @& & B  NXa Rk Ee

_

Conversion of captured spatial data and integration to GIS Data

\L »

w.\
My,
m&c"m.u,”"“
-y,
+ bt I '.. y i~
"'ft-h.*
W, t!‘tt'til"‘* .
r'] ' 3
1‘..' "'

|

|

|}

| |

L

. 7
| Digitized House 4
| ]
Ward Office '
/ p
= /
E] - _
‘Ch ainpur
O ]:]
Digitized Road ’t
"
L =

GPS 3YJdT Google Earth AT IR Tholad AT Digitize ITRTT GIS Data (8T
Jar drer) ?vl'lé download IR TIf&eT GIS Format (Shape File or Geodatabase) HT

JUTeA0T T@ e eS| THPT ardt Projection System Uil ﬁ?ﬂﬁ e &S |

AUTT IR, ATAT TIHETS Tdedddd IR Projection System
&

[ [



(Modified Universal Transverse Mercator System) HT Fd GIS Data <_~|T§ ProjectTrZ-j

Ul g0 | 3T WIddIC U@ GIS Data #T gl Digitize IR TIR W GIS

Data Overlay Y AT ¢WET ST k’ﬁhtpd ARIT I CI'IT-i gl S

Calculate Length of the Road
Metric System 3 deldde IR IARTHT Street Addressing and Mapping AT HS$h

Pl oIFaTS T QU IMYRAT EX FAFR Uel I TRee | FHD! ol arfded
Digitize TRT TIR YR TShehl TS 0T ITej IHARTD §o |

- .'“S.h:;.::*;

-

Calculate Geemetry

___ = Property: Length - ]

itizec Coordinate System

' @) Use coordinate system of the data source: ¥
PC5: Mepal MUTM Central 84 Everest 1330

(7 Use coordinate system of the data frame:
[PCS: Nepal MUTM Central 84 Everest 1830

LInits: Meters [m] b ]

Calculate selected records only

About calculating geometry QK ]I Cancel | |

GIS AT 3UcleY Calculate Geometry Tool TITT IR Ucdch HSh GUSHI 3eTdl
39T FFATS VAT IRES |

Creation of Attribute Data related with Street Addressing
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Page Layout Formulas Data View ACROBAT
"D ‘_'}E":”t Calibri 11 A A T=— ®- EeWapTe
BCopy - N =
F'avste ¥ Format Painter I Uu- #+ M A === | €= Merge & Center
Clipboard a Font a Alignment
A2 - E |1
A E C D E
1 Ward Tole GPS latitude GPS longitude HH_head
2 1_|Buni1,rad 27.03188793 84.93138981 MNabalak mahto dhanuk
3| 1 Buniyad 27.03199174 84.93113125 Hitnarayan mahto dhanuk
4 1 Buniyad 27.03202663 84.93100838 Brija mahto dhanuk
5 | 1 Buniyad 27.03205823 84.,93099885 Rupnarayan mahto dhanuk
6 1 Rahariyadi 27.0320686 84.9310011 Jiut prasad yadav
7 1 Buniyad 27.03207969 84.,93099894 Hirdaynarayan mahto
g | 1 Kati 27.0364969 84.9341128 JADOD MAMDAL
9 | 1 Buniyad 27.037806 84,9328188 Phulwari miya
10 | 1 Buniyad 27.037806 84.9328188 Durapati devi
11 1 Kati 2704182385 84.93899371 Jalekha khatoon
12 1 Kati tol 27.04184167 84.939145 Hasim miya mansuri
13 | 1 Kati tol 27.04185333 84.93912333 Kasim miya mansuri
14 1 Kati 27.04186714 84.93870908 Safimahmad mansuri
15| 1 Kati 27.04190948 84.,93862499 Jamil akhatar
16 | 1 Kati 27.04192157 84.93896913 Jahur aalm
17 | 1 Kati 27.04197167 84,93887 Sambhu mahto dhanuk

Street Addressing and Mapping e UAsh EITW i 3 faaro
Hehold ITIRTA! oo | JHHT Y Gedh EeATS 370197 37e19T AR YeTel IMRTeh!
S | IO Street Addressing @I IR 3TATP dLAThes Fa€Add ITRTH] S

e Joining Attribute or Socio-economic data to GIS Data

A Sea@ IRT FATHABT TR YheTd! AT IS JLATH Toells
Ucddh 'EITF—lTé Ucld IIRTT Unique ID Y BT GIS Data AT Tgehl Unique ID BT
3TYRAT S (‘W‘v_cr GIS Database for Street Addressing and Mapping ddX U‘I‘ej

o |

e Preparation of Street Map with Addressing

9o



Tad ’l’iEF'EEFI GIS Database dIR #HT TATd 3/d Symbology, Layout Design IRY
U It fHedd IaEATAT AR IR I TS |
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HIgET: TSeh ST T HRTITeTeh Gt TurTeit T R0W
|y R o e
Torear: shred AT, wfRTeroT qeargsh deT wHT

TTLOT 39 I TAohT STHT AITTE%e [ohehT LIS ST SHIAETTHT el FhI = T S
SIS TR TR TS |

n  {HeRTS FTRITaR T SR RIS 0 T Hee |
" GEY TRTEThT [HeRTS SucTedt et T Hae |
m YTRTeTOr HRIEREhT SO TIHT FHITE 5O |

TRt 96T fawaae:
" H ST TR
" TRTEOT AU AR
m  fRTeToThT HerdTeRtoT
" TRTEIT G STHehRT
" e g

TFSTeruT -
gfsreror — Rrerts ferameReTa arafer forets Hitraa

PraserT q Wewrlee®! earesyor yfire
- GENlEE A So ASTE |
. TS A ANGT AGTRI T AR
TR |

PraearT R oAt W, ST T vy Wi | Feree WA | TR e w@Ee
o FADI W, ILYF, [AvEE] T WA A
FASTRE |

Praram 3 fraeg wFedr aenniees! 35S Wme (v s
o TEANETrS qUIEEEe B AT TR
THATET 7 o G A Areger |
o FH A F F TEIG WA AR |
o« TeAnlERale ATUHT FUeedrs He T8

faoraeq amfe TersTe™ |
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TT3TeTuT — frenTs haTeRe™

TTSTeTOT —

BrarearT ¥ FEaeT Tl
YeARfaTe AT qaTere Ty o el Hrf
AT A A B AT BEH  TET
TR |
YUdH FEIRel AT ATFAT BT I T
TS |
FH AT TAMSET BIEAUT & HiRTH! AT T+
i AT AAI TR Al AR, |
g B AR AHT B G A
FASTRE. |

AL E Y

THe godthed

H®HT U, BRI
BRI (g I9)

PrareerT ¥ BRI gegfassor
o HRASAT TET T TSR |
o TEQIHTAT HEl IUHC T O WY I
TSR |
o A A q@ WA T BT T A
FASTRE |

qufEe

NEREEE]

Prareer & T GEdqHT
o TEWNiEeH! HE NFEEe WU qHde a9
AT TRYHT B GHIS GEGHT
TR |

e

NEREEE]

PramramT © o qeaiwT
TF AT AU FE ILIUET Bk qU
3 IO 9N 9TRT UrgAET A deniiEers
ﬁW‘JWTﬁﬁ'& |
HGISET AT F BT
BRI & & [ATIEE TE1
AlgeT AR TRUSHT HREASHAT o 5
rasaee qfear

e

RREES]

N
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TT3TeTuT — frenTs haTeRe™

WWCWWWWIW
TeriEEaTs UfeTeor qameh! wR faawr
T 9 AT e |
Teiietars HSTEAvRT eargaeah! Al qaar
TRTHT AT Fedrg BRI &Her T
AMSTEE |
TEATNEEATS AT AT BIREEE
eS0T TR |

e HEdieor T SEEy
TIYTETReT WU AT FA®T WUHT
T e et TIHT T TS TR, |
TeITETaTe ATUH! ATEAEEH TIAAHT
T HRTEATTHT FAIETHT T AGATYEHT
farrEE Ee®! FHH TSTer |
TN ieedls Ahd FHINIaIR] ANl gvaars
fod wifs TaEe QT TUHT W a9 a9
ufeg GHITT HTAHA §ig Al G Acd TR
|

oy

TTSTeTOT —




TEI T AT (ATSRCATEE TA13E)



(e e s R 0% 20yt g i Centered, Gender Responsive National

\ Institute of Excellence in the area of
AN Local-Self Governance.*
- Y .
Local Development Training Academy

B (established by Local Development Training Academy Act, 2049) LDTA >>>

M@Iﬁﬁ'ﬁ TIEIT TRTETOT GRTSSTA “An Autonomous, Professional,Clent
-

10/3/2021

M@l T fAeIT OTIT&TUr GRASSTA "An Autonomous, Professionsl, Client
-

=
(T o S e, 2oyt gra ) Ceptered Gender hesponsive National
- Local-Self Governance.”
-y .
Local Development Training Academy

EERESEES (established by Local Development Training Academy Act, 2049) LDTA >>> A
TG AT T A ST FAT

TFSTETOT JTHRES

P >>> +977 (1) -5522004, -5521051
F>>> +977(1) - 5521521

E>>> Idta.org.np@gmail.com
W>>> www.ldta.org.np

76

P >>> +977 (1) -5522004, -5521051
F>>> +977(1) - 5521521

E>>> Idta.org.np@gmail.com
W>>> www.ldta.org.np

GTERT 329

" gEUTiEeeh! STHT JUTeT Graet gTieder qT s¥ergTieh 1= T faar
SfElg qUH ES |

" HETTEEeh! TSI oI FTRUTCTeRT &TM=EhT STITIToTeh Tt SorTetient
SRINT TR S STTHT T GAT TS oo Taa J T ot ity
WO S |




" YUTCTERT TR SSHT T SHETEeITa -t T & |

" IR HSH ST STREre T & |

" ST oTeTEReRT QfkraTTieh TaT T Teshan o & |

" HSH ES LHSH ST Frarel STETerd Torehe T el AT Ik o |
= e Hfifes, gfbanior T fomm, Frafvorm THidiee St g5 |

" SIE ST SOTTeoh! STt QoI fomhreshl I & |

= SR ST SoTTefienT SerTfahal a3 |

® GIS 1 ST HeaTf-aeh F BTt Tl §e |

= JurereRt e ferrreesT GIS SomTefieht ST € 3 ae EedTe ST THeh SUCTSLdTeRT ST ST ST e |
= 39Tl FERR, ATt frvmTet a=m TeRt {9 GIS Data Layer 2%eh! STRHT STHERRT STH T &HHeT$ Software AT okt
Load T ? féees |

= QGIS Browser T STAT ST ITH TR JE1E Polyline, Polygon 9T Point Feature 8% ST 2T ATeft Esylic
HIqE® 91 ITH GIS Data @18 QGIS Browser HT Import Tﬁwl

= i FehTeet TohTErTHT TTURT ToTe%HT SET(TehT S7e3Te T 3R Teie® QGIS Desktop Software HT TRIET
T Analogue Map € Geo Reference nﬁaﬁaﬁgﬂ =S |

71

10/3/2021

T TR St feramesaht I g |

" STRT T e THT SR o TSHaRhl ST YUTTeteht st 3 |

= ST SOTTeTeR Teiivarart SferaTese! T STEaTS SR 1ohaeT 7T e |

" YO ST e AR T T TS ST (ER an I g |
* Fou iier S Sfoeeen! TRImTe! I g4 |

* T E S STeTEe I |

® GPS Device ! HIEIHE Heheld TUHT qeIhgeals GIS il TINEE &I Download T T
TS TARTTE® T T FoLTeh! ST TSae |

® Open Street Maps 3T SRINTSITE ST SEGT Hreif-ard i qeaishes Digitize T X STwesH |

® Digitize TRI TR UTNTHT Line Feature (Street Addressing and Mapping 3T S5HT STeT) T ohlTg
GIS Application FRT SFHHI T T T S TR g1 S |

® GIS AT Tl Buffering i TaRT T wg= (g0) fereteror 1 faferent st sreiviensh Sehrdt s
T |




Introduction and Concept to Arc GIS (Concept and Demo on Software and Database)
Exploring Arc GIS Tools

GIS Database Concepts and Management
Concept of Geo-referencing

GPS and GIS Data Integration

Google Earth and GIS Data Integration

Spatial and Attribute Data Integration in GIS
Calculation and Measurement of Spatial Features
Geo-Processing

Output Designing (Map Layout)

Project work on Geographic Information System
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Contents: Modules 1to 8

= Urbanization and urban planning/management challenges-1
= Addressing system-2

= Kathmandu Valley Mapping Projects-3

= Guidelines and reports on Addressing System -4 &5

= Case Studies -6

= New Technology -7

= Review of the modules-8

Module 1: urbanization, Urban Planning/ management Challenges

= Urbanization and

= Urban planning/management challenges

= Urban Built environment

= Characteristic of Urban Areas/Urban Structure

= Challenges and Initiatives

= Street Addressing way to urban management (Practical)
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Overview of Bharatpur Metropolitan city
Municipalities Source: SSM and E-paper

Source: Robotics Association Nepal

Growth of Municiality and Urban Population

o -llll

0
19 1961 1971 1981 1991 2001 2011 2020

204 | 204 | 2015 | 2017 | 2007
Way g

mm—toofMunicp. 10 16 16 23 3 5 8 10 191 217 | 25 | 293 293
—Uanpop% 29 36 4 64 52 4 v | 23 | 3B @ 2 $ @

Bhimdatta Municipality 62.37% municipal population

Traditional settlement vs. New
Urban Development

Urbanization Challenges

* Lacking of basic infrastructure and services:

* Water supply/Big projects like Melamchi water supply project
* Drainage/flooding

s * Trasportation/parking

: * Solid waste management

* Dust/pollution/air quality

* Open spaces/parks

* Protection of cultural heritage sites

* Visible urban mess: electrical poles and its wires

Tumachs Ares

nayak Gamesh Tomple
ik (W abcr Spout)

* Physically finding a specific areas and city structures

To Jnzati {Armiko
Source: Shyam Sunder Kawan Mighuay)
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Dedicated Cycle Lane

Initiatives: Coping with Urbanization Issues Source Cycle Society Nepal

Development of Urban Infrastructure and services

“The new cycle lanes help mitigate conflict between cyclists, pedestrians,
* street escapes and motorists"

* Dedicated cycle lane
In the proposed 65-km cycle lane in Lalitpur, the five-km

- ; Jawlakhel-Kupondole stretch is only a pilot project,

/ -
I v 5 A7 .

* Use of public spaces

* Acknowledgement of traditional architecture in modern built
environment

* Use of proper Planning Tools — Land pooling/ Housing pooling

* Implementing addressing system in a number of municipalities

" - L2
World cycle day 2019

Reconstruction of 17t Centuries Pond called Rani Pokhari

Adaptation of traditional Architecture
7
; ’{/ f// / Total Area : 31500 sq m. about 3 hectares
8 = e * Temple opens: Light Festival, Chhat Pooja

L

« Different from original Recharge system: ground/rain water and stone
conduit

s

Electrical Incineration within the premises of Pashupati Temple
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Module 1 Practical Part: street Addressing and Urban
Management

* Write short notes about municipality on:
* Urbanization and planning and management;
* Infrastructures ;
* And relation with addressing system

Participants will write down based on their
experience, instructor presentation on the subject
and reading materials

Module 2: Concept of Street Addressing and Municipal Status

= Brief historical Review of addresses

= Concept of street/network and Street address system
(SAS/MSAS}

= Benefit of AS
= Use of GIS

= Study the map and learn Implementation aspect
(Practical)
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Historical Review

« 18th-century : development of house numbering (technology)

* was not introduced to facilitate orientation for the cities’ inhabitants or to be
helpful to foreigners

* But for the facilitation of its origin can be located in the border areas of early
modern police, military and tax administration

* It aimed to give the state access to the riches and resources of every house,
anlccllyo make it easier to control, tax or recruit their inhabitants, or to lodge
soldiers

« the different systems of house numbering (consecutive numbering of all the
houses in the city or in a district, block numbering, the ‘clockwise schemes’,
the even/odd system etck arguing that it was difficult to make people accept

the difference between the address and the physical data (the house).

Source: Addressing the Houses: The Introduction of House Numbering in Europe
Anton Tantner, 2009

Street Activities
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Why Street? Is it only means of communication?

* Place to meet people and exchange ideas

* Celebrates a number of events : social/economic and political space

* Diversity in Users including Utilities service providers

* Rescue and Security Services

* Delivery of good and services

* Movements problems due to Roads all are not linked in Google maps

* More information about the streets (SAMS) power/CCTV/Street naming
* Structured streets

Importance of Streets

" -
Source Cycle Society Nepal




Streets of Urban Sprawl

Thantipokhari 2017

Kathmandu 2017

PROXIMITY

ACCESS ENCOUNTER

P 5 [ o
Streets are big chunk of the areas (25 % to 50% of land is streets excludes high ways
https://www.youtube.com/watch?v=DZPMkXTOz8Q
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g mmomim et

An example of Case

3 (Civil Homes)

https://www.researchgate.net/figure/Site-plan-of-Civil-Homes-Phase-lll-Source-Modified-from-
Civil-Homes-webpage_fig59_315817844

Benefits of Street Addressing System

Street naming and addressing project has the following benefits

* Allows utilities providers to manage and improve service delivery to
effective manner

* Transportation goods rescues/improve security services

* Health sector emergency

* Useful to private economic operators as well as Municipal authorities
* Increased investment potentials in the municipal areas

* User friendly to tourist and to local residents

* Technology test

10



Municipal GIS based map development: Sector, Road Network
and Building Footprint Map of Birendranagar Municipality
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Module 2 Practical Part: Municipal Street Structure and
Addressing System (AS)

Participants will learn the

5 structure of our settlements

sitmm| R specifically roads and streets

i | networks and practice
Foat. ./ Addressing System

Source: Google

Module 3: Kathmandu Valley Mapping Project (KVMP):

European Commission, the four-year project was part of the Rs
400 million KVMP project

= KVMP: A successful Initiatives for implementing Addressing System

= Policies : Approaches and Development

= Implementation Challenges

= Present Status and Replication

= Old and New Systems (Practical)

11
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Situation Before and after: Addressing System

* Block system (BS)
* formal mechanism for locating people and places
* BS of addressing does not include the use of street names.
* BS was useful due to small urban population size in a town
* Street Addressing System (SAS)

* Need to develop an efficient and standardized system to
facilitate urban development and management
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Kathmandu Valley Mapping Project (KVMP)

Objective: metric addressing system which reduced the hassle of trying to
find your way around Kathmandu city (Orientation)

* Each street assigned with a unique name and code

* All the old area names replaced by new ones chosen by the locals and
approved by the KMC municipal board.

* KMC stipulated that the names should have local context and be based on
the names of national heroes, martyrs, mountains and rivers.

* The detailed street map of Kathmandu that included schools, temples,
monuments and office blocks

Challenges in Implementation

* Inadequate trained personnel

* Ownership of the project by the municipality

* lack of citizen engagement in the implementation process
* Absence of a GIS database management system.

* Problems associated with naming of the streets and numbering of
properties

* Service providers such as water supply, electricity and
telecommunication as well as many courier service agencies continue to
use their own numbering systems to identify properties to facilitate their
operations, thus leading to a multiplicity of numbering systems

19



Kathmandu Street Atlas: Kathmandu Street Map
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Implementation of Street addressing system
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Module 3 Practical Part: Block System vs Street Addressing

System

* Team A: Block System

* Team B: Street Addressing System

* Debate on:
* Pros and Cons
« Suitability of the system based on population size
« Application for hilly and mountain municipalities
 Conclusions and recommendations

Presentation by teams (learn - about available technologies,
team work do Structured presentation)

12
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Module 4: Contents of Addressing System
Guidelines/Manuals

= Base map preparation

= Addressing defined area for house numbering

= Access way identification and naming

= Building, house identification and doorway numbering
= Conclusions and Recommendations

= Number and name plate

= Methods of writing addresses

= Legitimacy

79 g fAldte Igedes T qe fawaeas
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Available literatures and learning materials Metric
Addressing System Manuals

*Preparation of Street Naming and Development
of Metric addressing of Birendranagar
Municipality, Vol |

*An Implementation Guide for Metric
Addressing System in Tikapur Municipality, Vol Il
Metric Addressing System Waling Bazar, Waling
Municipality Volume V

89
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Module 4 Practical Part: Manuals of Three

Selected Municipalities
* Team 1- Lalitpur
* Team 2 -Tikapur
* Team 3- Waling

Participants (divided into 3 teams) will
study the conceptual part of the
manuals and based on that the team
will discuss on the main points and
comeup with some conclusions !

Module 5: Implementation process of MAS
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Installation of street name Signage poles and house Number Plates
House Number Plate

(qooq) Size: 20cm x 12 cm

Nagarkot Road
(1001)

Road Name Plate
If in Nepali Language Only:
Size:12cm by 40 cm
(Source:NAXA)
If both English and Nepali
Size: 32cm by 40 cm
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Module 6: Case Study

= Briefing of cases (Apartments: single or multiple and housing: row,
detached and others) different areas of the cities/municipalities

(core/new development)
= Group Work
* CaseNo1
* Case No 2
* Case No 3

= Group Presentations and Group Evaluations
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com/towermasterplan.php

Case No. 1: Housing

complex

1. Number the
Apartments, Housing
units and Row houses
Name the Streets within
the Housing Complex

. Write address of each of
the type of housing
units

. Conclusions and
Recommendations

Case No. 3: Settlement

1. Number the Public Buildings and
other Residential structures

2. Name the Streets within the core
area

3. Write address of each of the type of
Buildings

4. Conclusions and Recommendations
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Case No. 2 : Office Building Complex

Source: facebook Visit nepal 2020

Number the Office Buildings and
other supporting structures

Name the Streets within the Singha
Durbar Complex

. Write address of each of the type of

Buildings

. Conclusions and Recommendations

10



Module 7: Addressing System based on New Technology

* Use of reliable frontier technology especially in the agglomerated urban
areas

* Experiences of using high resolution drone images

* Municipal level database and mapping

» Effective implementation of the house numbering system
* Google map plus code system/Open Street map

* Challenges and Opportunities

DRONE BASED
AERIAL MAPPING OF
KATHMANDU VALLEY

Changu Narayan Municipality
(NAXA et al., 2021)
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Steps for Drone Based Addressing System

Step 1 : Collection of Available Datasets, Reports

» Detailed household survey data and information

» Reports-Municipal transportation management plan,
Physical and long term development plans/Integrated
Urban Development plans along with reports on Smart
Cities -

Step 2 : Acquisition of Aerial Imageries

170



Step 3 Data Preparation

1 Overlay and Preparation of
Household data onto the High
resolution Imagery.

0 Digitization of data layers for
buildings, roads, and soo n

1 Preparation of attributes data
and GIS shapefiles.

1 Preparation of Centre lines of ;
Road, (Source:NAXA)

1 Establishment of Datum, Nodes

1 Use of validated Ward
Boundaries.

Google map plus code system
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Drone based House Numbering System (source:naxa)

Module 7 Practical Part: Use of Technology in AS

« Use of Google Map Satellite images for :
planning AS in a urban streets and a settlements

« Use high resolution drone images to :
Planning AS in a small town

Participants (divided into

3 teams) will discuss &

analyse about how

« Use of Google Map Plus Code System to:|importance the available
Receive postal service technology in Addressing
Locate near by health service System
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Module 8: Summary of the Modules

= Short Review of the modules 1 to 7

= |Interaction program within the participants as part of preparation for
the post test

= Additional learning materials briefing
= Post test and evaluation
= Feedback and Closing

Expected Output

= Qverall understanding of the cities/municipalities

= Road and street infrastructures along with Addressing System (AS)
= Historical development of Addressing System and its importance
= Basic concept and Implementation approaches of AS

= Challenges and opportunities

= Hands on understanding of the AS

79



Way forward: Signage for house utility services and Fire
h drant (Gas, water, electricity, cable, telecommunication etc]
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Course Content Outline

Sessions
1 : Introduction to GIS and Concepts on QGIS
: Exploring QGIS Desktop Tools/Touring
: GIS Database Concepts and Management
: Concept of Geo-referencing
: GPS and GIS Data Integration
: Concept to Google Earth and Exercise on
Google Earth & GIS Data Integration
7 : Spatial and Attribute Data Integration
8 : Calculation and Measurement of Spatial
Features
9 : Geo-Processing
10 : Output Designing (Map Layout)

ok, wWwnN
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Session 1: Introduction and Concept to Arc GIS
(Concept and Demo on Software and Database)

* |ntroduction to GIS (5 m)

= GIS Development in Nepal (5 m)

= |mportance and Advantage of using GIS in
Street Addressing (5 m)

= QGIS Software Introduction (10 m)

= QGIS Software Installation (1 hr)
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T FAET AeTHAT TgAT gl

t.  GIS & ATLAT HeQTeash AT SITUA T g |

3. JuTerhT AT eEwragsdT GIS SOTTetisht T=IT T 99
JTe HEATA TTH TLhT STASHATRT STLHT ST STH
TG |

3. Street Addressing and Mapping STJAT GIS T
HAgcd dAT JIRTeRT TRAT STt SeT |

¥, GIS yomeft garerent @nfit yaw i Software Arc GIS
Desktop = st 9meT arseA |

4. FEAWT MH QGIS Desktop Software ST
FFETAT install T TFa |
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Session 2 : Exploring Arc GIS Tools

= QGetting started

= Touring to QGIS GUI with introduction and
demonstration of different tools

=  Working with existing data and preparing
maps

= |ntroduction of QGIS Browser

= |ntroduction of QGIS Tool Box

LDTA>>> 7 MoFAGA
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T ! A-THT Ao
2. QGIS Desktop =TT LT GIS Data aT<dT Tfef=~a

|
2. ST AT, AT FrAmTer g4 T 3 GIS Data
Layer =&t smmm SHert e T @S Software @ wet Load T
? foes |
QGIS AT 39eTs¥T Menu Bar, Tool Bar, Shortcut
Keys, Icon g% IRAT Rafeh et gaeT et
S¢S |
¥.  QGIS Browser & ITXHT ITgl A3 |
4. QGIS Tool Box Tl FTVHAT ATET AT |
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¢.

. Geo Database FT a¥HT STAFTT ITH T TH4TE Point

T FIHT A ATE oA

GIS Data =7 fafsrr #rage sed: fateer fMerger
THRTHAHT SATUFT 76T (Analogue Map), TdT farsgmr a=r
I HeqTgeel aaT< q1eaT Digital Data, Remote
Sensing based Sattelite Image, Global Positioning
System (GPS) Device, Digitization of Paper Maps,
AT ATCAT ST |

AqTAT Ieatfra Af9s sagware wrd GIS Data @m$ QGIS
Browser &l YN T &I I Haha|

Features, Poly lines T Polygon g% a¥T3+ T AT
e Eq Hldge a1e I8 GIS Data @1 Geo Database
AT Import T STaa |
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Session 3 : GIS Database Concepts and
Management

= Data sources and capturing methods

= GIS Database management using QGIS
Browser

= (Creating Feature Dataset using QIS Browser

= Concept of Geo-database
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Session 4 : Concept of Geo-referencing

= Exercise on Geo-referencing spatial data
from scanned Topo Sheet

= Projection and transformation of geo-
referenced data

= Creation of Point, Line and Polygon feature
from digitizing geo-referenced Topo Sheet

LDTA>>> 13 MOFAGA
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T

fAfese Sevde®

I AT A~THT AT e,

9. fafer Memees THma=HT ATt THTg T SETEUH! ST T
AT TFLge QGIS Software AT TRreT 1 Analogue Map
ATE Geo Reference T+ ST g1 T4 H |

R. Geo Reference TTRUH THATATE AUTS FLHTL, ATHY fAwmrer
FrarFI TR Map Projection System (Projection System:
Modified Universal Transverse Mercator, Datum:
Everest1830) AT Projection 1 ST g 7% |

3. ¥4 Geo Reference T Projection TTUa! THATATS STHTT T9TS
AT IGTITHT AT S ¢ T T o8 d TEAThge (SISO
AT Topo Map UT IETSTHT TSF TwIT<A, 74T, T, Gredt,
FEIEE, T-STANT, AT<t) Digitize T+ T g T4 |
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Session 5 : GPS and GIS Data Integration
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=  GPS Theoretical Concept

= Capturing real world data using GPS

= Downloading GPS data and plotting

» |ntegration of GPS Data to existing Spatial
Features

LDTA>>> 16 MOFAGA
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I FART AT TS Ao

9. Global Positioning System (GPS), &1 sTaehTE, et Ao
FEArege, TRET= T THET T T 3T qriuasT &feer
Application g%, AT ZFTHT TEHT ATETTH TINT, FISAT TAT THEISETHT
FTHT FETivae TR ST Tes |

3. GPS yurefrat Space Segment, Control Segment T User Segment
aﬁmq@aﬁgﬁm@aﬁmﬁﬁmwﬁaﬁ(wm
T9TTVAT, IATE) Hohelel T (A Sreareg T |

3. GPS Device aﬁm&wﬁwnﬁww«w GIS T FAREE
FHT Download T+ ¥ fafsrer Temg® T IT FEroh! ST Treaa |

¥,  GPS #I aeAThgs TNl T TF7E THLUHT 3Tt Toemasers ardt faamn
TAT 7% [FFTIEse Tiedadl J aATSIgan AFTeEHT FHLL AaE T A
AT TARITHE SATAR TTEESH |
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Session 6 : Google Earth and GIS

Data Integration

= Concept and Demo on Google Earth

= GIS Data Capturing using Google Earth

= Conversion from and to KML - Shape
File/Geodatabase

LDTA>>> 19 MOFAGA
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. Google Earth THFTETE AT HIAUT TIAET [ATHT TZATHEE
(STELUTHT AT, AZAYU TATEEHT W STAeAT, Tt
g, aTe, ST, 3<Y) Digitize 7 ST STvaa |

. Street Addressing and Mapping FTIAT aEt W=aT T TETH
@Hwﬁﬁ'ﬁaﬁzwﬁﬁw, T T G T TIET ATf

Google Earth 9T g fr samageaTs Digitize Tt 31%
Rarges TRt  TATEEHT THRATEEAT FELL e T 9
FIRAT TARTHSF ATAHIR TS |

. Google Earth Y97 e frsuat a=aiwgs KML Format a1 g+
U gaT 3 KML Format 9T GIS T {3t Application g&ar
9%+ g% Format (Shape File / Geodatabase) AT F8{ TUT=I<or
T ST AT STHRTE AT T |
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2. GIS Data (Point, Line and Polygon) T & GIS Data T sricq= =<
(Attribute Data) g% T2 File &% @ STeNT g HaFae ] | TIEQl FAAEATHT oT 2
T File THAT TZHT TEATHATS S(TST U T I g7 |

3. SITELUTEHT ATRY HEr TUTHT TFT 04 3 TTT Aemags Iarsy T390 #1 GIS
Data (Polygon) Format #T T2 gv& 9 o1 T 1T [RahTaal 1% quricas®
fararorg® (e, SeteT, sy dear, afiEm #e, ordh) Attribute Data
Spreadsheet Format AT T2 g T TTAraTTigser a1 =1 47 g9 Format
HT T AATHEETS T ATHAT S STl AT g T |

3. Street Addressing and Mapping T gFHT =< T STETRT WTTTerh Satedfa

GIS Data (Point and Polyline) 1w+ 5I¥ F¥afeer 3177 faaeorg® (Shed: seagferh
T, TRETE HEd T, T Yo, STt AT 997 @9 T J1el qratey faeg=)
Attribute Data (Spreadsheet) 2T |

. widrETiged Attribute Data =T 3TeTeHT GIS Data Selection 7+ faferam
ST | STET Ig e aTCAT TATX TR0 TEAiHAT Attribute Query ST T
STET AT e TR HedT o 36T 712t TRt avgs e 9% gaad |
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Session 7 : Spatial and Attribute Data
Integration in GIS

Joining Data in GIS (Spatial and attribute)
Query Building

Exercise on Selection of Spatial Features
using Attribute Query
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Session 8 : Calculation and
Measurement of Spatial Features

Management of Attribute table
Length Calculation

Area Calculation
Summarization

25 MOoFAGA
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Session 9 : Geo-Processing

Select and Clipping Analysis
Proximity Analysis using Buffering
Overlay Analysis using Intersect and
Identity

27 MoFAGA
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L.

T AT AAAT G Igaet,

Digitize <t T TRW#T Line Feature (Street Addressing
and Mapping &t gFHT 1Y) FI @FTs GIS Application g1
FHT TOET T TH L AT g T4 |
= Digitize & g3 urfuat Polygon Feature (Street
Addressing and Mapping T gHHT 9 TJT TG T &) Fl
f;r;m GIS Application ZTT FHIX IUFT I WA AL ATHH g

|
Summarization Tool YT T GIS Data &I STFT SR T
TS, TTOMAT T (AT SRS | SITEL0H ARM F T3 A 4%
(Tar wmT) fory e RS ages ae% gvegs (AT ant 5
TIHT GShge ATH) FI FoT ATATS, AT I GF §F T1 G |
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I AT AFAHT
q.

SAIRICIES
GIS w7 Wt Buffering &t & W& w2 () fasaveror 18
[EIEEIEIRGIR RN LS IEE AR g‘-{
IETEUTEHT AT Fool a7 Fesabl 2 o, T, wiRferfe o segiRge
FIAT H&AT U7 ST 11 Buffering Tool YT TR |
TEEHT AT FSHaO! ITAT ATAT 3 o HT. T &1 L@ T, TLHT GHT T
Tool =T T 1+ i |

Clipping Analysis Tool #T HEqaTe Fit TATAH! TR T &H
TITAAT TgHT A9 Spatial Feature (S&, AT%, AT, I-ITAM,
) BT T ST | SISO AT TIRSATIART T
TATrRTAT Wt f3fSrer Spatial Feature g% #ex 3 fRfara
FETH 973 Spatial Feature g% g&ITSg TXAT AT Analysis Tool
Y ST I |
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Session 10 : Output Designing

(Map Layout)

= Concept of Mapping and Cartographic
Elements

= Working on Field Properties

= Labeling and Symbology

= lLayout Designing

= Change into Reporting Format
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EXAMPLE
TITLE SUB-TITLE (THEME]} ORIENTATION
7 {NORTH LINE)
r
e e - Jowe e
DISTRIBUTION OF POPULATION DENSITY BY PROVINCES OF NEPAL (CBS, 2011)

CHOROPLETH MAP "4

N
| LEGEND
755

‘ COPYRIGHT H Other TEXTS
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2. Cartographlc Elements El?r FTHT STTART ITH TS |
SRR AT GIS TFATHT A=A @S] 94 Map
Scale, Direction, STTa®T IAT SITAHTT ITH TG |

R. & T Map Symbology, Standard Colors for

Specific Features &I STAT SATHHT TTIAG |

3. fafs= Map Symbology f&fé&g= (Single Symbol,
Symbol by quantities, Symbol by Categories, Dot
Density, Chart Symbology) 1 3=ra T T ST
ST T TEEA |

%¥. Map Layout 79T Symbology, &4, Map Title IR
T TRTLIRT ATRE TATE I AT TIRTTHE ATHHR

|

>>> Learning-Researching-Networking

T

LDTA>>> 32 MOFAGA
>>> Learning-Researching-Networking




TRASAT &1 X e Ieede®

(Project Work and Targeted Objectives)

I AT AT,

GPS Device Y411 <t WiRrenefigest AT TREATSAT Seciiasl &=81 T =T,
T, FEARTT HIATTEE, 7S, AN SHT T HheeT g, TS|

R. wikrenfd¥eed Google Earth ST 1) St wfRAVSHT stvania &=+ Image
¥ %3 T Google Earth AT I« W Tool it HEETE ST qRASHT
T gRafoad qeatwgE (9T, 9T, i) Digitize 79 o+ g | I9 Digitize
raf s Digitize SR Feature wgﬁﬂﬁmﬂ'& Save WU THUHT
Tfthe T Tdw |

3. GIS #T3q=s¥ Calculate Geometry Tool ST Tt Tl <F GUEHT AT
AT AFTS, VAT I, I |

¥, 9 gligEa! graTiorE-ariia TAS TLATS &1 T Unique
ID T <A GIS Data #T Tg#T Unique ID FT STETRHAT SiST Ui+ GIS
Database for Street Addressing and Mapping T3 T 9<% |

%. 994 ufHsa GIS Database 74T T 94Td 3T Symbology, Layout
Design T THT9 T+ (oo STEeeTHT I T T 96 |
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ATAAR HETTRATARTHT SITAT JUTEAT (/T T AN Teebr ot faeqa fafues qwmaer
TRTHET GA | IF AETHT (990 Adrel deba qFR, ARl A0, O3 q%R T I
TrEfId I JeTeedrs gRaaa T4 fAawes gfquieq IRusr 39 1 STEHT ST
JUITATeRT qcaes, High ST YOmell F1aieaad YOhaTes, 8 ST Juredl q8 R q«r
AH 91T T ST e [ty anfe fooaegs qHEer MRS g | 95 ARHT AgEeT
THTALT MRUH S THHAT O AR YATEH ITe0H (T98s @IgUHT S | STl
JFREe ANASH T@TSUH B |

A1 RN AAqUR AETRATERIR TRTFT BAHAB ST JOM  qRIALTETAT
qeaEs AT/ A /gredl oLl (Waeartaae faeesg ur. o, a9 91, fq. T gamwfew
fesired &= W fd) 3”7 IR OIRU&T &1 | A7 MERTET TR 9er T a9
FhHHT G faug fas, TemRer STAufqifg, Tergsr, Tiaideeedr At I
AAAAT [a9IUSEE HH AR, Hocdlg T ¥RTER ATGRAT TR TRUH & | I9
FHA: Ufhed Bl faehrd qamg F=a fa. 8. 2040 A7 qIR TS “SAMT Jorrelr
frefirert, FTSHIUST AETFIRYTIART” TS ATIR AR TAR TRUHT B | BISATIS! HETR
7 AlAqUR AETIRS! UTRTiEed [Feprael JBHH, (@ FAgs T ATl aAEaeH]
THT THETAT TUHT PR ST JOTATHT qH 8¢ FT HAGT TUH FRO AT
frafaTerTeRt gfqaemars a8t mar |l &7 | aaiin fa. 8. 049 I gt fawraedr
ATATHE ST GRS 1T FIGHUST HeTARINARIR  FRNAh aaae T AfrdqR
HETRATABIRT RN FaEaedl  faeamars  fa=m T Hr  aT Feamst
HETVRYTIAGIHRT ST FUTEAT (AT ¥ g =a ] 90 Tl oF 9 gHaars a9
HEIEHT qHIIE TRUHT & | AdHT AANTh T GYhR T8 fahbrd qor we
frafor favmT (DUDBC) & TR 9T X ST JUITCTR] UR q9T A9d qHaers
UL T T TR 7 |
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ST FUITEAIehl AL
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YUY U7 JaTHT HIgR] T9Tg q97 BhATharT ¥ ATanTHT AfTard
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EY TR ATNT ATl Tg= qledl ATaeabar al |

FYF X UIT AT UF Wl 89X AT/ FSF G SMSUH g qaad, av
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1 . - .
The World Bank, 2005 Street Addressing and the Management of Cities The International Bank for
Reconstruction and Development, 1818 H Street, NW
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Drone Image of Piloting Area

Metric Addressing of Piloting Area
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STREET AND HOUSE ADDRESSING MANUAL
Report Volume-II
An Implementation Guide for Metric Addressing System in Tikapur Municipality,

This document is the Specification manual for street and house addressing of the Tikapur
Municipality, for the project “Preparation of Street Naming and Development of Matric
addressing of Tikapur Municipality, Kailali undertaken by the Department of Urban
Development and Building Construction. This document give the basic information about the
street and house addressing, presents its functionality, guide the user to implement mention

system and for this purpose, use of Municipal GIS Data is encouraged.

This document is prepared refereeing different published, unpublished document and resources.
The different data such as Satellite imagery, GIS datasets and other data used in this manual are
produce/ developed in the project Preparation of GIS based digital base maps. This manual is

the part of mention project.
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List of Acronyms

BM
DGPS
DUDBC
DEM
DTM
GCP
GIS
GoN
HA.
1CP
1SO
KM

MM
MUTM
MSL
NEA
NTC
NWSC
RMSE
SQ. KM.
TIFF

Bench Mark

Differential Global Positioning System
Department of Urban Development and Building Construction
Digital Elevation Model

Digital Terrain Model

Ground Control Points

Geographical Information System
Government of Nepal

Hectares

Independent Check Point

International Standards Organization
Kilometer

Meter

Millimeter

Modified Universal Transverse Mercator
Mean Sea Level

Nepal Electricity Authority

Nepal Telecommunication Corporation
Nepal Water Supply Corporation

Root Mean Square Error

Square Kilometre

Tagged Image File Format
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CHAPTER 1
INTRODUCTION

1.1 Background

In recent decades, many cities in the developing world have experienced extremely rapid growth.
This growth has created many underserviced neighbourhoods. The street identification systems
initially used in old neighbourhoods in the city centres have rarely been extended to new ones.
Inadequate identification systems have created a worrisome predicament for urban services. As
the pace of urbanization accelerated, many governments in the early 1990s were also embracing
decentralization. The abrupt emergence of local governments made capacity building of
municipal government teams a priority. Municipal governments were unequipped to meet the
challenges of such a broad array of problems: substantial new investments and maintenance work
were required while few resources were available to do so, owing to almost non-existent tax
revenues. The house number is often part of a postal address and describes the number of a
building (residential or not). House numbering schemes vary by place, and in many cases even
within cities. The purpose of the numbering was generally to determine the distribution of

property ownership in the city, rather than for the purpose of organization.

Street and house addressing provides logical and easily understandable system to identify
geographical locations using a system of maps and signs conveying numbers or names of streets
and house or buildings. Designation of house address is defined in relation to its access street.
This operation of house addressing also serve to improve urban and municipal Management.
Street addressing provides an opportunity to create a map of the city used by different units of
the municipality, collecting significant information about the city and its dwellers and set up a
database on the built environment. Information gathered is associated with an address making it
easily locatable. The database which takes the form of GIS is the major creation of street
addressing initiatives particularly in Nepal with rapidly growing urban areas. Street and house

addressing systems is being practiced in major urban cities in Nepal.

The success of this system is expected to be repeated in this municipality as well. This chapter
describes in brief the methodological approach implemented, in Tikapur Municipality, to develop
such Metric Addressing System. In addition, it also presents the standards and conventions

adopted as a guideline for systematic implementation.
1.1.1 General Arguments for Adopting a Street Naming and House Numbering System

Many arguments may be advanced to justify the need of street naming and house numbering. It

has several objectives:

For the public, it makes the city more “user-friendly” by

e Improving the system of street coordinates to enable people to get around the city more easily,

Facilitating the delivery of emergency health, fire, and police services, and

Locating urban facilities.
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e For local governments: it increases municipal revenues and improves Urban management

through the use of:

e Tools for planning and managing municipal services by technical departments: the
identification of public assets (street system, facilities, their length, number, and condition) allows
a monitoring system to be put in place to assist with urban planning and programming of

investments;

e Tools for planning and management municipal services in emergency fire, ambulance and

doctor access to correct address.

e Tools for planning and management municipal services in maintaining correct legal

documents, such as those for licenses, vital statistics, deeds

e Tools to improve local tax collection: using information gathered by street addressing
initiatives, it is possible to locate and compile a register of taxable individuals or businesses and

thereby more accurately determine the tax base.

e TFor the private sector: it enables utility concessionaires to manage their networks more
effectively. In fact, street addressing helps water, electricity, and telecommunications

concessionaires to maintain their networks and collect fees.
1.1.2 What is Street Addressing

The addressing system involves naming streets and then numbering the building along them.
Street addressing is an exercise which makes it possible to identify the location of a parcel or
building or service. That is, to “assign an address” using a system of maps and signs that gives
numbers or names to streets and numbers to buildings/patcels of land. Street addressing is an
exercise that makes it possible to identify the location of a plot or dwelling on the ground, that
is, to “assign an address” using a system of maps and signs that give the numbers or names of
streets and buildings. This concept may be extended to urban networks and services: in addition
to buildings, other types of urban fixtures, such as public standpipes, streetlamps, and taxi stands

also get addresses.

Street Addressing as a system goes beyond the mere naming of streets and numbering of
properties. It includes developing digitised maps for use in the management of settlements and
urban communities. The maps with the information thereon can be developed into GIS

[geographical information system]| as a database.

Thus, development of a street addressing system should not be viewed as a one-off activity, but
as a process to be expanded and refined over time to address a range of needs. It therefore has a

number of arms and processes which are elaborated in subsequent sections of this document.

More than just a simple street identifying operation, street addressing provides an opportunity to
(a) create a map of the city that can be used by different municipal units, (b) conduct a systematic
survey that collects a significant amount of information about the city and its population, and (c)
set up a database on the built environment, a rich source of urban information that is too often

unavailable. Information gathered is associated with an address, thus making it easily locatable.
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This database (which can take the form of a GIS [geographical information system] at a later
stage) is the major innovation of street addressing initiatives, particularly in countries with rapidly
growing urban areas where local authorities have lost control of the urbanization process. The
real advantage lies in the potential of the urban information database, which, in conjunction with
a street addressing plan and a street index, can be used for various applications and benefit the

population as a whole, local government, and the private sector.

1.1.3 Objectives of the Street Addressing System

Addressing makes it easier to: Locate residents and their

homes by means of an address system that can be used by

the people themselves and by government officials, 91
concessionaires, and other service providers; % o 90
e Operate urban services (ambulances, fire trucks, taxis); 8‘% T
e Enforce collection for user-pay services, in particular 65% e 2
those provided by utility concessionaires [water companies,
electrical companies]. > 5% N
1.2 Street Addressing Practices 45% - %0
There are various types of addressing systems. Basically two 2% e
main types, metric and non-metric systems are often used " 710
in cities of the world. Besides this, there are other systems " Legend
known as block numbering and sequential numbering =1 Maln Door of Bldg
along/around an access way. House

1 OpenlLand

1.2.1 Metric Addressing System

The basic principle of a metric system is; each building along an access way is given a number
that equals the distance measured in meters from the access way's starting point to the main gate
(entrance) of the house/building. In other words, structures are assigned even or odd numbers
corresponding to the distance between the building/house main entrance and the beginning of
the street segment. The numbering sequence does not necessarily start with 1, 2, 3 even if the
buildings/houses are the first building or house at both sides of an access way e.g. a building with
its main entrance or gate 10 meters from the starting point, will have no. 10, even if it is the first

building along an access way. Benefits of this system are:

e Modifications occurring in the urban site, wise; demolishment of existing structures,
replacement or construction of a new house/building, or vacant plot turned into a new building,

will have no effect in the existing number flow.

e New building will be given new numbers, which do not conflict with the numbers already

given.
e There will be no occurrence of the repetition of the number or number flow.

The metric system method follows the odd and even rule in a road segment which means that
buildings on one side will have odd numbers and other side will have even numbers. For e.g. a
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building on the right side of an access way with its main gate or entrance at 15 meters from the
starting point, will be allocated as building number 14 or 16. The same rule applies to even
distances measured for buildings situated on the left side of an access way. In this method vacant
sites will not be allotted a number as there is no certainty on how many buildings will be
constructed on that vacant plot. But the site can be identified if necessary in relation to the next

building.
1.2.2 Non-Metric System

As the metric system, the non-metric system numbers buildings from the access way's starting
point. However, the numbering flow increases sequentially in an even or odd manner along the
right and left side of the access way. On the right side, the first building is given number 2, the
next number 4 and then 6, 8 and so on. On the left side, the first building is given number 1 and
the number flow continues with 3, 5, 7, and so on. There is no interruption in these sequences.
Vacant sites do receive a number. It is an easy and simple system to identify buildings. As long
as there are no major changes in the building layout or no subdivisions of sites, the system is

suitable. Indeed, this system is used in many countries around the world.

A problem arises when buildings are demolished (resulting in a gap in the existing sequential
numbering), or when new buildings are erected. This influences the existing numbering sequence.
To avoid renumbering, the gaps have to be tolerated and the use of appendixes to existing
numbers is essential to identify new buildings. This situation distorts the original concept of
sequential numbering along the access way. Summing up, the non-metric method tends to break
its own rules in numbering if the building pattern changes, thus losing all its simplicity and
requiring a review of the numbers. This will cause inconvenience to dwellers. The metric system
on the other hand is designed to avoid the problems encountered by the non-metric system as it
uses non-continuous numbers. The only inconvenience in the metric system is the fact that in

long access ways high building numbers will be necessary.
1.2.3 Other Systems

Block numbering and sequential numbering along/around an access way ate the other methods.
It neither follows a metric or non-metric way of numbering. Block numbering system was used
in Kathmandu to identify buildings. As it has some drawbacks like a new building within a block
gets the number following the last number allocated. As such the number has no relationship to
the physical location of the building. When there are a large number of buildings in each block,
it is impossible to find a particular by means of its block and house number alone.
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CHAPTER 2

PROCEDURE FOR DEVELOPING STREET ADDRESSING AND HOUSE
NUMBERING

The following steps were adopted for the development of metric addressing system in the case

of the work conducted in Tikapur Municipality:
2.1 Preparing Building and Road Base Map

Maps showing building, streets, administrative boundaries and other topographic feature form
the base for the street and house addressing. Building footprints and road centrelines are
extracted from high resolution satellite imagery. Following steps were adopted for delineating

building footprints and road centrelines:

e Building footprints and roads were digitized in Arc GIS environment over the high resolution
satellite imagery. The digitized vector data were stored in Arc GIS Geo database or the shape file
format. Attribute data were collected by the field work and secondary sources were included to

create building and road GIS database. All road segments were given a unique id number (Road
Code).

e These vector data (building and roads) were then verified on the ground and update as
required. Administrative ward boundaries were ground verified and updated. Rivers and streams
captured by digitizing over the ortho-rectified satellite image were the topographical features
required for street addressing. Building and road base maps were printed in large scale for field

observation and naming of the roads.
2.2 Division of municipality into manageable addressing sector

The sector division is the process of dividing municipality into neighbourhoods addressing zone.
The division is to establish a firs level of geographical reference for access ways and building
addressing. The division of sector can be done based on commonly known places, administrative

units or according homogeneous city blocks with Regular Street and building patterns.

Considering the sector implementation method mention above, the addressing sectors of Tikapur
Municipality are divide based on administrative boundaries and named based on locality. These
addressing sectors are Kailali North and Kailali South which is shown the below.

Table 1: Sector division of Tikapur Municipality

SN | Zone Name | Ward Description
Comprise
1 Tikapur 1,2,3,4,5, | Tikapur Municipality devided by Tikapur to Lamki

Municipality | 6,7,8,9 Road. From the Lamki road FEastern direction

East encompasses ward no 2,5,7,8 and 9. It is bordered by

Geruwa Gaunpalikaand Rajapur Municipality in the
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East direction, India in the South derection and

Janaki Gaunpalika in the North derection.

Tikapur 10
Municipality

West

Tikapur Municipality West Zone encompasses ward
no1,3,4 and 6. It is bordered by Bhajani Municipality
West direction and India in South derection and

Joshipur gaunpalika North derection

Sector Map of Tikapur Municipality

Joshipur Gaunpalika

Bhajani Nagarpalika

>z

Janaki Gaunpalika

Geruwa Gaunpslika

Rajapur Nagarpalika

S

[~} Municipality Boundary
[] ward Boundary
Sector Line
Sector

] Tikapur East
7] Tikapur West

Figure 1: Addressing sectors of Tikapur Municipality

2.3 Access Way and Mapping for Street Naming

Street naming started with the determination of the starting point of each access. The starting
point of each access ways were define in order to designate a name and distribute house numbers
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along them. Public participation and awareness among them is vital for its use and success. Hence
an approach of public appraisal and participation was adopted for this task. Participatory
approach, in which the local community themselves were involved in defining the starting point

and naming of the access ways, was implemented. The approach thus takes was:

e The starting and ending point of each access way was defined on the digital map in GIS
environment. By definition, the starting point is located on the eastern side of an access way if
that access way is aligned east-west direction and southern side in case of a north —south aligned

aCCcess way.

e In case of alighments, of an access ways, not exactly along the north-south or east- west axis,
the starting point is defined by the angle by which the access way deviates from the north-south
and east-west lin. If the angle is smaller than 45° or smaller referring to the east-west line, the
starting point will be the eastern side of access way, and if more than 45° then the southern side

will be the starting point.

e In case of roads with a dead but having possibility to expand more, direction of the main road

1s followed.

e The defined access way were discussed at the public hearing with the participation of the
municipal office ward, TLO, Political parties Political, representatives, and the general public.

The access ways with conflicting starting point were discussed at the same meeting and finalized.

e Access way name were designated for each individual segment through a discussion amongst
the participants of a meeting, and old names were followed for already designated streets. Access
ways with conflicting and repeating names were designated with synonymous names or with an

alternative.
2.4 Doorway Measurement of Building

Each building was numbered based on the measured metric distance from the starting point of

the street. The following method was applied:
e Fach individual building was identified from the base map and verified on the ground.
e The distances for building entrances were measured on the GIS map.

e Based on the measurements, odd numbers are assigned to buildings on the left side of the
access way and even for buildings on the right side. Some sampled buildings numbers were
temporarily marked on the walls. Permanent house numbers are distributed later during the

operational installation of signage for the street and house numbers.
2.5 Development of GIS Database of Street and House Address

All the road access given codes name and building numbers are maintained in relational database
in GIS environment. The road name and house numbering was given in ARC GIS by geo-code
system (US dual Range Geo-coding service). The street networks segments and buildings from

the base map, in addition will contain the addressing data.
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e After the designation of access way codes, names and building numbering, GIS database
system was developed for the streets and buildings. The addressing GIS database specifically
contains the designated names and codes of the access way and the numbers of the building along
with other base map attribute data. This information’s were added as attribute data in the Gls

database system.

e The street GIS database contains addressing sector name and code, access way code and name,

type, surface type, status, width, length and other physical attributes and traffic type.

e The building addressing, database contains the addressing sector name, access way name, code
and type, house number, location, parcel number, number of floors, functional use and

designated name.

Table 2: Access way addressing and building geo-database model

Feature Description Feature Feature Attributes

Class Geometry

Category

Road Road network/ road | Poly Line ID, ADDRZN (Text),
Centerline Centerline STRTCD (Text), STRTNM

(Text), RDHIER (Text),
RDSUREF (Text), RDLEN
(Double), RDWIDTH
(Double), ROW (Double),
STRTLMP (Text), VFLAG
(Short)

BIN (Long), ADDRZN
(Text), STRTCD (Text),
ADDR (Text), WARD
(Long), TOLE (Text),

Building Footprint of | polygon BLDGASC (Text),
Building BLDGUSE (Tex),
USECATG (Text),
FUNCNM (Text),
CONSTTYP(Text),

ROOFTYP (Text),
FLRCOUNT (Integer),
VFLAG (Integer),
ROADACS (Text),
ELECACS (Text)

178



2.6 Municipal Street Maps

Street map was prepared at larger scale showing all the street, designated names, buildings and
landmarks of importance, location names and other relevant information, which would facilitate

to orient the map reader and locate a specific address.
e Street map is composed at large scale, preferably at 1:2500 to 1:5000 scales.

e The Street map clearly shows each of the access ways with unique color and cartographic

symbols for each category, major access with prominent than minor ones.

e Designated access way names distinctly shown on the maps.

e Prominent places name such as public squares town center etc. are shown on the map.
e Landmarks such as status, temples, parks and other public places shown on the map

e Infrastructures and places of tourist attraction, business, commercial buildings, official
buildings, banks, recreational, hotels, places of historical and cultural importance and other

important infrastructures/places are shown with designated names.

e Services such as police stations, hospitals, fire stations, hospitals/health posts, clinics, post

office etc. are show on the map with appropriate symbology.

e Transportation services such as bus parks, taxi or auto stand, public parking area, petrol

station, service station etc. are shown on map with appropriate symbology.

e The directions of the traffic in one-way streets are being shown clearly with directional arrows.

Streets with restricted access are also shown on the map.
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CHAPTER 3
IMPLEMENTATION SPECIFICATION

3.1 Access Way Identification

The first step taken is to identify the access way on the prepared base map and its verification on
the ground. A clear starting and ending point is identified for every access way with the local
participation and the assistance of the municipality and the concerned ward. In principle, the
exact starting point of an access way is the intersection point of the centre-lines of two access
way. The ending point is the junction point of other access way. The identification of the starting
and ending points of the access way delineates its segment length thus enabling the naming of
the segment. The identification of the starting point also defines the origin for building
numbering in metric system. A starting point, by definition is located on the eastern side of an
access way if it is aligned in east-west direction, referring to the north orientation. If the access
way is north-south aligned, then the starting point is on the southern side. If the alignment of an
access way is not exactly north-south or east west, the starting point is defined by the angle by
which the access way deviates from the north-south or east-west line. If the angle is smaller than
45° referring to the north-south line, the starting point is the point in the southern side. If the
angle is 45° or smaller referring to the east-west line, the starting point is at the eastern side of

the access way.

END
END

ROND *

ROWD B

!

,
=
== »g START POINT
&
<
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The above defined convention does not seem to be practical in case of Kailali the originating

point of an access way would start from the end of the road located too far from the reference.
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Therefore, Major business centre and major thoroughfares are considered as the reference point

for the starting of any access way.
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Figure 2: Access way identification

3.2 Access Way Naming

Access way naming is also one of the main tasks in addition to coding. The designation of access
way names is done by adopting participatory appraisal approach with an active participation of
local people and authorities. Upon the request of the municipality and technically supported by
the consultant, each ward organized ward level meetings to identify the origin and the end points
of the access ways and designate a commonly used names of each identified access ways. In
practise, access ways are designated with names (terminologies) of deities and mythical figures,
popular figures, martyrs, people’s movements, popular spot or location and other cultural
terminologies. Certain naming convention should be followed such that the name would not
offend certain group of people or prove to be controversial. Following are the points to be

considered in the designation of the names:
e Names should not reflect political agenda
e Living individual’s name should not be used

e Any name should be unique throughout the municipality i.e. there should not be repetition of

the same name

e Traditional and already existed name are maintained.

11
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The access ways are categorically designated into four types based on their widths. These
categorical types along with the designated names is the full name of the access way. These

categorical types are as follows:

Table 3: Access way categorization

Type of Access Way Nepali Terminology Width (meter)
Arterial Road Path >14

Street Sadak 9-14

Alley (Motorable) Marga 3-9

Path Galli <3

These categorical types also help in distinguishing the access ways with the same designated
names. For example, Bazar Galli is different to Bazar Marga and is valid according to the naming

convention.

For the access ways with already existing names, the original names are preserved. In case of any
repetition conflict in the designated names with the access ways of other sectors/wards, the
naming committee of the municipality should modify the name suggesting an alternative or
synonymous name or by adding a prefix or suffix to the suggested name which may justify the
original name suggested. The names can also be distinguished using a suffix such as location

references, numbers referring to sections as in highway sections and others.
3.3 Limitation of Access Way Naming

Although the designation of access way names is done by adopting participatory appraisal
approach with an active participation of local people and authorities, the participation were
unable to finalized the access way naming as mention above. Due to this limitation, the accesses

way were named as from starting point to ending point (i.e. origin-destination).
3.4 Building/House Identification and Doorway Numbering

Metric house addressing system is followed for building doorway/entrance numbering. Under
this system, house address numbers represent the distance in meters from the street’s “point
zero” to each individual building’s main entrance. These rules are followed for allotting the

numbers to the buildings.

e A unique number is given to every building currently used for human dwelling and other
purposes. Each and every main entrance of the buildings is numbered. The number given to the
building main entrance is the measured distance in meters from the starting point of an access
way to the middle of the building's main entrance along that access way. The distance is measured

along the access way from the starting point in the field.

¢ Even and odd numbers are allotted to the buildings. Odd numbers are assigned to buildings
on the left side and Even numbers are assigned to the buildings on the right side of an access
way. A right side building with an entrance at a distance of 10 meters from the starting point of

the access way is allotted as number 10. If a right side building has an entrance at a distance of
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13.5 meters from the starting point, the building is allotted number 14, while for a left side
building the number is 13 or 15. Likewise for the right side building with an entrance at 19 meters
from the starting point of the access way, the number is 18 or 20. Similar, rounding off to the
nearest even or odd numbers are applied to the fractioned distances on the right or the left side

respectively of an access way. In all cases consistency has to be maintained strictly.

e As every building is defined by the main entrance the number allotted is only one. If a building
has two or more independent entrances (either to one or more access ways), one of the entrance
is selected as the main entrance and is allocated the main building number. If the various
entrances give access to units that are owned by different owners, each entrance is given a unique

numbet.

e Permanent number of metric house number plate is fixed at the main entrance of the building.

13
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CHAPTER 4

SUCCESSFUL IMPLEMENTATION OF STREET AND HOUSE ADDRESSING
AT MUNICIPAL LEVEL

The first and foremost requirement for sustainably implementing Street Addressing System is to
establish a “Street and House Addressing Unit” under the Planning Section in Tikapur
Municipality. This unit shall collaborate and function collectively with other municipal
departments and shall provide its services to all the departments within the municipality. The
primary responsibility of this unit will be to manage and maintain data besides giving house
numbers, street naming. The other responsibility is to improve the performance of the existing
tax system and reform the present system optimizing for the resource mobilisation of the

municipality.
4.1 Street and House Addressing Unit

As has been described above this unit is responsible for assigning addresses and verifying road
names within Kailali and ensuring their conformance with existing regulations. This unit’s main

functions are:

e Assigning code numbers and names to every access ways.

e Assigning addresses to all parcels and properties based on metric system.
e Maintaining an officially valid road name inventory.

e Managing and maintaining street and house address database, regular updating of data, analysis
of data and prepare presentation as per the requirements of the municipal departments as well as

external organizations and general public.
4.2 Legal Status

The unit functions under the municipal authority. The municipal authority has to endorse its
functions and all the information system that this unit has generated. Present administrative
structure accommodates this unit in one of the departments. The Municipality Board has to
approve the functioning of this unit. This unit should be given mandate to perform the following
tasks:

e Coordinate the street naming process

e Arbitrate and resolve conflicts during street naming

e Authenticate and approve the designated street names

e Assign new building numbers

e Issue temporary and permanent house address certificates

e Collect fees for installation and issuing of house address plates

14
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e Publication of street maps, development of other map and data products (tourist maps, road
data etc.)

e Distribution and dissemination of such maps and data rendering certain fees
e Updating of street and house address database and maps

e Installing new signage and house number plates
4.3 Roles of Addressing Unit

The role of addressing unit is to assign record and issue addresses. Addresses of all buildings are

issued to applicants upon submission of the following information:
e The valid/official street name upon which the structure is located ot to be located.

e The distance of the buildings in meter to the nearest property line (House No.) and whether
that building is on the north, south, east or west side of the property line.

e Plan which shows the street with the above information, the address is verified by this unit.
After verification a certificate is provided to the building permit department to issue the building

permit.

e Provide support to land and house/property taxation unit by maintaining/updating the street

name, house number and other database and associated building information records.

e Provide supportt to the road construction and maintenance unit by establishing/updating road

status inventory and maps.
4.4 Establishing Addressing Unit
4.4.1 Human Resource Requirement

In view of the present organizational structure of Tikapur Municipality it seems quite logical to
establish one separate unit as Street and House Addressing Unit which will collaborate and
function collectively with other departments of the Municipality and especially with the
department which issues the building permit. As has been described early in this manual, the
recruitment of personnel depends upon availability of the personnel with sufficient knowledge
of this nature of the work within the municipality. If there are no such personnel available, the

municipal office should recruit appropriate personnel. The recommended human resources are:
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Table 4: Human resource requirement

S.N

Personnel

Qty

Responsibility

Remark

Engineer

e Coordination with the parent

municipal department

e Oversee all the tasks in the unit
Tasking to the sub-ordinate

technicians

e (Coordinate with local stake
holders during street naming

process

e Plan and undertake field
monitoring,  verification  and

updating

e Issue temporary/permanent
house address certificates to
public

e Plan for new installation of

street signage

e Collaborate and support GIS
unit in street updating, street and

house address updating

Head of

Department

Surveyor/Overseer

e Conduct measurement of
entrances of newly constructed
houses for issuing new house

number

e Collect the location of newly
constructed buildings/houses to
be updated in the database

e Support GIS unit of updating
of street, houses and address
database

e Assist the engineer in planning

new installation of street signage

With  basic
surveying
training

and basic

computer

knowledge
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o Undertake new installation of
street  signage and  building

number plates

e Assist computer operator in

updating the database

Computer Operator Assist the engineer in data computer
preparation, updating, analysis literate,
and map preparation preferably
with
technical
background
(sub
overseet,
computer
operatof,
Assistant

surveyor etc.)

Helpers 1 Install street signage, house

number plates

4.4.2 Hardware System

For maintaining the addressing database, reporting and performing day-to-day office tasks for
the aforementioned personnel of the unit, at least two networked computer systems with normal

configuration and a printer is required.
4.4.3 Software System
As all the GIS and mapping work is done in collaboration with the Municipal GIS Unit, special

GIS software may not be required for the unit. However, it is recommended to have one unit of
commercial GIS software provided funding is available. As an alternative a free GIS tool such as
Arc Explorer by ESRI, open source Quantum GIS, Map Window or other freely available GIS

applications may be used to visualize and map the streets.
4.4.4 Other Equipment

Updating of street map in collaboration with other municipal departments/units is one of the
major tasks of the addressing unit. Other tasks include installation of new street signage and
building number plates. So, the unit should be equipped with proper equipment. These are the

required equipment:

e Handheld GPS set — 2 units to maps newly constructed roads and buildings GPS data
downloading software — 1 unit to download GPS readings

e Odometer — 2 units to measure the metric distances of the entrances of newly constructed

buildings, alternatively measuring nylon tapes can be used

17
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e TLadder to install street sign plaques on building walls / Electric Poles

o Lettering stencils, colour paints, paint brushes/rollers etc. for temporary numbeting until

permanent metal plates are installed

e Electric/hand drills, hammers, nails/screws etc. to install street signage and building number

plates
e Printed temporary and permanent house address certificate forms
4.5 Updating of Street and House Addresses

For the successful implementation of the addressing system in the municipality, regular updating
of the streets, buildings and associated addressing system is imperative. The municipality should
formulate certain policy and institutional framework for updating the addressing system. This
updating policy and institutional framework is also governed by the availability of resources
including the human resources. Hence the addressing unit should have a clear mandate as well as
technical and infrastructural capability to undertake the updating operations. The policy should
be such formulated that the updates are carried out at municipal level as soon as the roads and
buildings are constructed. This might require frequent updating at municipal level but the benefit
is having an advantage of up-to-date street and building database and their respective addressing
system. Frequent updating might also eliminate the need of hiring and external consultant to do
the mass updating, which otherwise would be necessary. The following sub-sections provide a

general road map for undertaking the updating operations:
4.5.1 Updating Buildings and House numbers

As a new building is constructed and the owner applies for the permanent house number, the
addressing unit surveyor makes a field visit to verify and map the location of the building. The
surveyor takes the GPS observations of the four corners of the building and make as recording.
The metric distance measurement of the doorway is also done at the same time. Basic household
and house characteristics data are enumerated using a simple structured questionnaire. Detailed
household data may also be enumerated at the same time using structured questionnaire if

required.

If a GPS reading of the corners of the house is not possible, only one reading to indicate the
location of the building can be taken.

The GPS reading is downloaded and overlaid on top of existing municipal base map or satellite
Ortho-photo to draw the building footprint using GIS software.

Associated building and household data collected is then entered into the attribute database.

The house number and the street name are entered into the address database. The applicant
house owner is then given a permanent house number and the house number plate is installed at

his/her doorway entrance.
4.5.2 Updating Roads and Street Addressing

When as new road is constructed, the addressing unit should seek for the acquisition of the design

drawing and layouts with the concerned line agency or with the contractor/consultant involved
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in the construction. Such design layouts, in general are in CAD digital format as well as in printed
maps. The addressing unit should verify the compatibility of such layout drawing with the
Municipal GIS system. The digital drawing is then converted to compatible GIS data format with

associated attribute data.

In case, design layout is not available, the roads are updated using handheld GPS sets. In this
method, the surveyor traverses along the center line of the constructed road, taking GPS readings
at every turning point. Other relevant information such as road width, pavement type, side-drain
and other structures constructed and other are recorded. The recorded GPS points and the
surveyed route are plotted on the base map in GIS environment. Associate data collected are

entered as attribute data of the road.

Once the road map and GIS data is updated, the access way is given a code according to the
coding specification. The addressing unit holds a public counselling for the naming of the new
access way. The name is approved by the municipality and the access way is officially designated

a name.

The GIS and database is also updated accordingly with new access way code and designated

name.

Street signage (street plaques or street sign post) is installed at the appropriate location for the

new access road.

If in case the buildings/houses along this newly constructed road have not obtained permanent
house numbers (due to temporary status of road such as bund -cFnlL, under construction road
or others), these houses are given permanent house numbers and house number plates. The GIS

and database of such buildings are also updated accordingly.
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Appendix

Figure 3: House numbering of existing building

Figure 4: House numbering of newly constructed house
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Figure 5: House numbering of road crossed section
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Figure 6: House numbering at dead end road
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Figure 7: House numbering inside one compound
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Figure 8: House numbering on floor base system
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Figure 9: House numbering system of flat base system
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Volume V: Final Report-Metric Addressing System, Waling as a Smart City

CHAPTER 1:- Introduction

1.1 Background

House numbering is a system of providing a unique number to each building in a street or
area, with the intention of making it easier to locate. The house number is often part of a
postal address and describes the number of a building (residential or not). Street Numbering
was first introduced across Europe in the 18th century, to facilitate administrative tasks and
provision of services such as the post.

Street and house addressing provides logical and easily understandable system to identify
geographical locations using a system of maps and signs conveying numbers or names of
streets and house or buildings. Designation of house address is defined in relation to its access
street. This operation of house addressing also serve to improve urban and municipal
management. Street addressing provides an opportunity to create a map of the city used by
different units of the municipality, collecting significant information about the city and its
dwellers and set up a database on the built environment. Information gathered is associated
with an address making it easily locatable. The database which takes the form of GIS is the
major creation of street addressing initiatives particularly in Nepal with rapidly growing urban
areas.

Different utility authorities normally use their own system for their specific application. A
common addressing system usable by all the municipal utility and infrastructure services as
well as the general public has yet to be implemented in the majority of the Nepalese cities.
Kathmandu Metropolitan City has set an example in implementing such a common addressing
system in the form of Metric Street and House Addressing System since 2001.

For this purpose, Metric Street and House Addressing System was adopted in Waling
Municipality. Consulting services is required to assists DUDBC in Preparation of Street
Naming and development of Metric addressing of Waling Municipality. During the
preparation phase, the project is being coordinated at national level by New Town Project
Coordination Office (NTPCO).

1.2 Objective of the Study
The main objectives are outlined as follows:

Prepare Maps of Street Naming and development of Metric addressing of Waling
Municipality at 1:2500 scale for the delineated area (dense settlement area).

Development and establishment of effective house numbering and street addressing
database system of the defined area of municipality.

1.3 Scope of the Study
The scopes of work for the assignment are:
Development and establishment of effective house and street addressing system.

This includes the metric addressing system of house numbering. The consultant
submits a road segment map for initiating the road naming process to the municipality.
The naming of the streets is carried out in consultation with the municipality and the
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local people. The road names are finalized after approval from the municipality board
by the consultants. Each street isassigned a unique name as well as digital code.

Every house of the municipality isassigned a number based on the street name and
using metric system and indicated in the base map.

The task is performed only within the delineated area of Ward-9 which is approved by
Waling Municipality Board (Meeting held on 2076/07/20 B.S.). The Boundary of
delineated area comprises Vhimtari Mirdi Bridge in the East, Kandel Gaun, Dumrikot
in the West, Aadhikhola Corridor in the North and B.P. Chowck in the South. This area
includes 962 households including temporary houses like Goth and the delineated area
covers about 0.46 sg.km.

1.4 Expected Output
Metric House addressing datasets
Building data
Access way network

Base Maps of defined area

SDRC (P) Ltd., GEC (P) Ltd., and RES Engineering Consultancy-JV 2
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CHAPTER 2:- Methodology

Metric Street and House Addressing System was adopted in Waling Municipality. The basic
principle of a metric system is; each building along an access way is given a number that
equals the distance measured in meters from the access way's starting point to the main gate
(entrance) of the house/building. In other words, structures are assigned even or odd numbers
corresponding to the distance between the building/house mid-point and the beginning of the
street segment. The numbering sequence does not necessarily start with 1, 2, 3 even if the
buildings/houses are the first building or house at both sides of an access way e.g. a building
with its mid-point 10 meters from the starting point, will have no. 10, even if it is the first
building along an access way.The metric addressing system accommodates new buildings
without breaking the flow of numbers and this system is suitable and convenient in the
municipal context. As such, as in other municipalities of Nepal, this system is suitable for
Walling Municipality. An easy method to use reference for both citizens and outside visitors
to locate the addresses as all the access ways are identified with unique names along with the
location (neighborhood name and sectorial reference) and buildings are identified based on the
access ways.

Followings are the methodological steps adopted for addressing in Waling Municipality:
Preparation of base map.
Addressing delineated area for house numbering.
Access way identification and naming.
Identification of buildings and numbering of doorways.
Development of addressing system database.

It is important to know, if there is existing street names and house numbering system already
implemented in a part or the whole of the municipality. The aim is to retain the existing street
names already in use. The stock of all the streets and their existing names are collected and
showed on the map. Besides the existing names, the street base data should also contain other
attributes such as the width of the road, category, status, surface type, traffic type/volume and
others if possible to help categorize the streets and support other addressing activities.

2.1 Preparation of Base Map

At first Base Maps of Waling Municipality were prepared using satellite image, field data we
collected in the field and the secondary data like topographic data, maps etc. Every important
infrastructure like schools, hospitals, banks, health posts, etc. of the Municipality including its
land use, roads, buildings were included in the base maps. These maps further helped for the
field verification of the buildings and streets which are key features of the house numbering
system.On this base map every houses digitized has been given a unique ID code so that we
could verify every houses in the field according to the base maps.

SDRC (P) Ltd., GEC (P) Ltd., and RES Engineering Consultancy-JV 3
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Photo No 1: Base Map used for Field Verification and Data Collection, Satellite Image

ined Area for House Numbering

After base map preparation, area of the Municipality was defined to be addressed in the
consensus of the Waling Municipality itself. The rationale behind the addressing the territory
is to establish a first level of geographical reference for access ways & buildings addresses.
With the agreement of the Municipality the boundary for the house addressing was fixed
within the Ward-9 of the Municipality. The boundary extends from the Mirdi-Vhimtari
Chowk in the East to Vhu Pu Chowck in the West. The Northern boundary comprises the
Aadhi Khola Corridor and the Southern boundary comprises the Kandel Gaun of Dumrikot
and B.P. Chowk.

SDRC (P) Ltd., GEC (P) Ltd., and RES Engineering Consultancy-JV 4
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Photo No 2: Defined area on Satellite Image for House Numbering
2.3 Access Way ldentification and Naming.

The first step taken is to identify the access way on the prepared base map and its verification
on the ground. A clear starting and ending point is identified for every access way with the
local participation and the assistance of the municipality and the concerned ward. In principle,
the exact starting point of an access way is the intersection point of the centre-lines of two
access way. The ending point is the junction point of other access way. The identification of
the starting point also defines the origin for building numbering in metric system. A starting
point, by definition is located on the western side of an access way if it is aligned in east-west
direction, referring to the north orientation. If the access way is north-south aligned, then the
starting point is on the southern side. If the alignment of an access way is not exactly north-
south or east-west, the starting point is defined by the angle by which the access way deviates
from the north-south or east-west line. If the angle is smaller than 45° referring to the north-
south line, the starting point is the point in the southern side. If the angle is 45° or smaller
referring to the east-west line, the starting point is at the eastern side of the access way.

The designation of access way names is done by adopting participatory appraisal approach
with an active participation of local people and authorities. Upon the request of the
municipality and technically supported by the consultant, each ward organized ward level
meetings to identify the origin and the end points of the access ways and designate a
commonly used names of each identified access ways. In practice, access ways are designated
with names (terminologies) of deities and mythical figures, popular figures, martyrs, people's
movements, popular spot or location and other cultural terminologies. Certain naming
convention should be followed such that the name would not offend certain group of people or
prove to be controversial. Following are the points to be considered in the designation of the
names:

SDRC (P) Ltd., GEC (P) Ltd., and RES Engineering Consultancy-JV 5
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» Names should not reflect political agenda.
« Living individual's name should not be used.

+ Any name should be unique throughout the municipality i.e. there should not be
repetition of the same name.

+ Traditional and already existed name are maintained.

The access ways are categorically designated into four types based on their widths. These
categorical types along with the designated names is the full name of the access way. These
categorical types are as follows:

Table No 1: Urban Road Hierarchy

S.N. Type of Access Way Nepali Terminology ROW (Meter)
1 Highway Highway 50
2 Arterial Road Path >20
3 Sub-Arterial Sadak 10-20
4 Collector Road Marga 8-10
5 Street Vhitri Marga <6
6 Path Galli <3

These categorical types also help in distinguishing the access ways with the same designated
names. For the access ways with already existing names, the original names are preserved. In
case of any repetition conflict in the designated names with the access ways of other
sectors/wards, the naming committee of the municipality should modify the name suggesting
an alternative or synonymous name or by adding a prefix or suffix to the suggested name
which may justify the original name suggested. The names can also be distinguished using a
suffix such as location references, numbers referring to sections as in highway sections and
others.

‘Ward No 3

Photo No 3: Street Naming and House Coding
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2.4 Building/House Identification and Doorway Numbering

Metric house addressing system is followed for building doorway/entrance numbering. Under
this system, house address numbers represent the distance in meters from the street's "point
zero" to each individual building's main entrance. These are the following rules for allotting
the numbers to the buildings.

A unique number is given to every building currently used for human dwelling and
other purposes. Each and every main entrance of the buildings is numbered. The
number given to the building main entrance is the measured distance in meters from the
starting point of an access way to the middle of the building's main entrance along that
access way.

Even and odd numbers are allotted to the buildings. Odd numbers are assigned to
buildings on the left side of an access way (with reference to the east-west and south-
north directions). Even numbers are assigned to the buildings on the right side. A right
side building with an entrance at a distance of 10 meters from the starting point of the
access way is allotted as number 10. If a right side building has an entrance at a
distance of 13.5 meters from the starting point, the building is allotted number 14,
while for a left side building the number is 13 or 15. Likewise for the right side
building with an entrance at 19 meters from the starting point of the access way, the
number is 18 or 20. Similarly, rounding off to the nearest even or odd numbers are
applied to the fractioned distances on the right or the left side respectively of an access
way. In all cases consistency has to be maintained strictly.

As every building is defined by the main entrance the number allotted is only one. If a
building has two or more independent entrances (either to one or more access ways),
one of the entrance is selected as the main entrance and is allocated the main building
number. If the various entrances give access to units that are owned by different
owners, each entrance is given a unique number.

Plots which are vacant are assigned a number until the building permit is awarded. It is
the duty of the owner to procure a number assigned by the concerned department or
unit of municipality before the building is constructed. The owner of the building shall
apply for the building number following the due process at the time for building permit
application. The municipal addressing unit shall visit the construction site and measure

the
22
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distance from the starting point of the adjacent access way. Based on this measured
distance, a temporary.house number certificate is issued to the owner. The owner then
shall apply for a permanent house number plaque and shall place the main entrance
after the construction of the building.

2.4.1 Building Patterns and Numbering

Besides the above general rules for building identification and enumeration, there are few
other types of building numbering flow, which are presented below with illustrations to make
it more simple and illustrative.

Linear Pattern: A simple building numbering flow.

Infill &Subdivision: The building numbering in case of infill of vacant land and subdivision of
existing buildings is exemplified in the following ways. There was a vacant land in between

23
building
49
building.
building
up in
vacant
the main
meter
junction.
number
assigned
house.
again

CAMPUS MARG

55 VACANT LAND 23

HOUSE WITH CONPOUND

CAMPUS MARG
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HOUSE WITH CONMPOUND

\MPUS MARG

JUSE PARTITION
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number
land and
number
A
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that
land with
gate 31
from the
So 31
is

for  that
The plot

subdivided with another house having another gate at 33 meter. Here 33 number is assigned to

the new house coming at subdivided plot.
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Photo No 5: Linear, Vacant land and Subdivision Pattern

Crisscross Pattern:

The building numbering flow in the case of a crisscross pattern. The numbering flow follows
the access way's starting and ending points.

Square and Courtyard:

In case of buildings, which are accessed through a square or courtyard. In case of an open
square of a size equal or larger than 25 x 25 meters, the building numbering will be clockwise
with references to the north orientation. This is shown in Figure 6.

In an access way with a circle pattern that has a garden, shrine or pond at the center, the only
entrance to the main access way is both a starting and ending point. A number is assigned to
the entrance of the access way, and complement numbers are assigned to all buildings as they
are measured from the entrance of the access way. The buildings shall be numbered in a
clockwise direction, taking into account the odd and even rule. If an access way with a circle
pattern has buildings at its center, odd numbers will be given to the buildings at outer ring and
even numbers to those at the center.

SDRC (P) Ltd., GEC (P) Ltd., and RES Engineering Consultancy-JV 9
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This pattern refers to an enlarged portion or flared along and associated with a main access
way. If the diameter of the loop is 50 meter or less, then the loop shall get an individual
number that is based on the distance measured between the access way's starting point and the
center point of the loop's diameter. The buildings along in the loop will get complementary
numbers to the loop's number. These complementary numbers are based on the clockwise

measured
distance ———— to the

entrances
of the 55 23 buildings
from the loop's
starting oy point. The
odd and — even

47/53/21

47/62

T 47/53/30

numbering rule shall be applied to the loops located at left or right sides respectively. A loop
that measures more than 50 meter shall be treated as an individual access way with the
numbering flow starting from the point where the loop starts.

Photo No 6: Square and Courtyard Pattern
Cul-de-sac:

An access way that has an entrance at one end is known as a cul-de-sac. This type of access
ways (which are mostly accessed by alleys or galleys) will be considered as individual access
ways when the density of the building in this type of access way is quite high. In that case,

SDRC (P) Ltd., GEC (P) Ltd., and RES Engineering Consultancy-JV 10
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numbering of buildings will start from the point where the access way starts, following the
odd and even rule for left and right side buildings. When cul-de-sacs have low density of the
building, buildings will get complementary numbers. In the figure 8. Cul-de-sac has low
density so it is considered as the continuity of which starts from 47 meter from main junction.
Another sub branch that starts at 53 meter gets the numbering as sub branch of first branch of
Campus Marg. In this cases second oblique are used in numbering the houses.

Building Cluster:

A cluster of buildings located within a compound with an entrance shall be allocated a number
for the compound according to the general building numbering rule. Each unit inside the
compound shall be allocated complementary numbers. The complementary number is shown
as [Building no./complementary no.] or [Building no.- complementary no.].

Subdivided Buildings:

If a building is subdivided into more than one unit (such as apartments or shops), a
complementary identification number shall be added to main building number to identify the
subdivided units.

Public Squares, Traffic Islands and Roundabouts:

Buildings around public squares, large traffic island and roundabouts are numbered with
reference to the starting point taken at the entrance of the square/roundabout where the most
prominent/important street converges. The numbering is done progressively in clock-wise
direction.

2.4.2 Special Cases of Building/House Numbering

These are some special cases of buildings and houses that needs to be treated differently
during numbering. Before numbering, these cases should be addressed implicitly with the
understanding of the concerned parties and the approval of the municipality. Such special
cases are:

Disputed houses (houses with family dispute).
Illegally built buildings/houses (buildings without legal permits).

Buildings such as "Patis" and "Dharmasala,” generally owned by certain "guthi" or
temple.

Buildings/houses in illegal settlement.

SDRC (P) Ltd., GEC (P) Ltd., and RES Engineering Consultancy-JV 11
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CHAPTER 3:- Introduction of Study Area

3.1 Walling an Overview

Waling city lies in Syangja District of Gandaki Province along the North-South Siddhartha
Highway. This city is the center of Waling Municipality. Waling was declared municipality by
annexing all wards of former Waling Municipality, Majhkot Shivalaye V.D.C,Aladi V.D.C,
Jagatbhangyanj V.D.C, Kewarebhangyaj V.D.C, Sirsekot V.D.C, Thumpokhara V.D.C, and.
during local level restructuring, Changchangdi V.D.C (Ward 1,4-5), Malyangkot V.D.C(ward-
4),Tindobate V.D.C (Ward 2-5),Kalikot V.D.C (Ward 1,2,9), Pelakot V.D.C (Ward 5,6),
Swarek V.D.C (Ward 2-4,8),Changchadi V.D.C.

According to the Population Census 2068, Waling Municipality has 51,243 population with
22,580 male and 28,663 female. The municipality has 14 wards and 128.40 square km area. In
Fiscal year 2074/75, municipality has conducted a survey in support of Asian foundation to
understand the demographic features and other status of the municipality and its inhabitants.
The study showed that the Municipality has its present population 45,603 with 21,108 male
(46.3 %) and 24,500 female (53.7%) and none of the population were 3™ gender. At the same
time 7,910 seems to be absent during household survey. The study area is Waling Bazar area
of ward no.9.

(Source: Waling Municipality, 2018)
3.2 History of Waling

There are a number of stories about origin of the word Waling. One of them mentions it to be
derived from the word wali- the monsoon folk songs sung by women in fields while planting
paddy. Waling is famous for its unending paddy fields on the plains along banks of
Aandhikhola Riverand the undulating terraces in mountain slopes that are crisscrossed by
numerous creeks. Many people used to come to watch these festive women groups singing
waliand planting paddy beautifully in unison in the monsoon drizzle.

SDRC (P) Ltd., GEC (P) Ltd., and RES Engineering Consultancy-JV 12
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The town itself is on the banks of river Aandhikhola that flows west along the valleys and
gorges in the western lesser himalayan mountains to meet the famous Kali Gandakiriver.
Mythology dates back the origin of Aandhikhola to the ancient time of Treta Yuga described
in Hindu Puranasduring the period of King Dasharatha, the father of Lord Ram of Ramayana.
During that time, a pious and aged blind couple had a devoted son named Shrawan Kumar.
The old couple wished a pilgrimage before their death and Shrawan Kumar was on journey
carrying them on his shoulder to fulfill their desire. On the way in a forest near Himalaya, his
parents became very thirsty. He left them in a comfortable tree shade and rushed to a nearby
river promising to return soon with water. As he hurriedly plunged his pitcher in the water, it
produced a noise like that of a wild animal. King Dasaratha was hunting nearby and happened
to hear the sound. The king could shoot his target without seeing the target only with guidance
of sound. He assumed the sound to be of a wild beast and shot his arrows in the direction. As
he arrived, he saw a young man lying dead with his arrow piercing his chest. He then saw the
pitcher and immediately realized his mistake. The guilt-ridden king quietly carried water to
the old couple but they demanded to know about their son before drinking it. When he told
them about his mistake resulting in their son's death, they began to cry and died in the spot
leaving behind a pool of tears which transformed into a small lake. A stream began to flow
from this lake. The term 'Aandhi' means 'blind' and 'khola’ means 'river' in nepali language.
Thus this new river got its name as Aandhikhola referring to tears of Shrawan Kumar's blind
parents.

(Source: Waling Municipality, 2018)
3.3 Existing Physical situation
3.3.1 Geographical Characteristics

It is situated between 713 meter- 1596 meter above the sea level in the fold of the mountains
that are considered part of inner lesser Himalayain Syangja district of western Nepal. The
geology of inner Lesser Himalayan rocks constituting the Kusma-Syangja area in western
Nepal are separated into the Lower Nawakot Group, Upper Nawakot Group, Sirkot Group,
and Tansen Group, respectively from bottom to top.

Natural and artificially promoted erosion and slope instability in those hill and mountain area
are drastically threatening the ecological balance. A geological study of rock structure and
slope stability study of Walling area done in 1981 described a potential risk mapping method
that was quick, giving a good picture of the condition of the terrain and based only on the
relationship between the rock structure and topography.

Syangja district has been described as one of the most disaster-prone areas in western Nepal.
The geological and climatic condition have resulted in extremes of landslides, debris
flow, flooding and wildfires. Most of the disasters have been natural and in the recent years,
there is some evidence of increase of flooding, land sliding, deforestation and land
degradation. The district ranked second highest, along with Makawanpur, with the total
number of landslide events occurred during the period 1971-2000 being 46. It also ranked
highest in terms of landslide density and loss of property compared to other districts.
Landslides at Dhanubase (Dhanubaseko pahiro) is a major vulnerable hotspot in Waling area.

SDRC (P) Ltd., GEC (P) Ltd., and RES Engineering Consultancy-JV 13
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Waling falls under the very high hazard probability area according to the Syangja district
disaster management plan

3.3.2 Physical Location

Wailing Municipality is located in the North -west of Kathmadnu and Southern part of
Province No.4 and covers an area of around 128.40 square kilometres. Topographically
Municipality entails 28°3°20412“ N and 83°41°36.85“ E to 27°55°26.58“ N and
83°50°18.45“ E . Andhi Khola, Armdi Khola, Mirdi Khola,Baya khola, Chyangdi Khola are
major river flowing through the Municipality. Further, Municipality lies in between Gyalyang
Municipality; one of the Business centered municipality of Syanja District.

WM is located 293 km North-west from Kathmandu, 64 km south from Pokhara, 96 Km north
from Butwal, 115 kmsouth from Bhairahawa.The study area is a developing part of the Syanja
district next to district headquater Putalibazzar. The basic infrastructures available in the area
at present are transportation, drinking water, solid waste management, electricity and
telecommunication but these infrastructures in poor condition.

Federal Democratic Republic of Nepal

~
" y Svangja District
%‘ 024 8 12 16
3 i
1450000

;;;;;;

INDIA

Location Map
Waling Musicipality

Map No 1: Location map, Metric Adressing

Table No 2: Political Boundary, Waling Municipality

East : Biruwa Rural Municipality and Chapakot Municipality
West : Galyang Municipality and Parvat District
North : Bhirkot Municipality
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South : Galyang Municipality and Chapakot Municipality

3.4 Major Settlements

The settlement of the town follows linear (Ribbon) development pattern in the municipal
center, Waling bazar and other market areas such as Triyasi, Rambachha, Bhumre, Bhakunde
and Bayatari along the Sidhhartha Highway. The other settlements in each wards are scattered
with low population density. The buildings constructed along the highway are mostly RCC
framed structures and use for commercial and residential purposes. The urban roads access is
sufficient but road width is narrow than standards. Most of the roads have been blacktopped
with drainage network. Water supply distribution by Sana Sahari Khane Pani Projects and
others local spouts, spring sources, lifting projects in the locality. Municipal has been
collecting solid waste from markets area by door to door collection. The collected wastage has
been segregated at Waling Sarsafai Kendra. The residents along the highway is high
population density and the altitude of low land topography.

Photo No 7: Ribbon Settlement, Waling Tallo Bazar Photo No 8: Commercial Area, Waling Bazar Along the
Highway

3.5 Socio-Economic and Demographic Status

Waling Municipality is following the way of urbanization, modernization and development as a smart
city. Local people involvement in economic activities includes for inclusion, participation, open
markets claim to more freedoms, more choices and more options. Local government is expecting to
change the socio economic development process with guaranteed right, economic decentralization,
shifting resources to pooper geographic. Waling municipality has tried to address skills, knowledge
and expertise of the local people in the process of socio-economic development. Local government has
provided trainings, skills, knowledge and expertise to backwards groups, women and youth as well in
poverty reduction, employment generation, gender equality with technical assistance, monitoring and
evaluation.

Change in population impacts in its future population andrequirement of infrastructures like
physical, social, economic, environmental etc.Demography of the city helps to forecast the
population changes pattern and its proper management. Total Population, population
density,household structure, literacy rate status, health, education., economic status, existing
infrastructures, topography, climates changes, environment conditions, natural resources, and
their characteristics are some of the major pillar for better understanding of the locality.

3.5.1 Population and Density

SDRC (P) Ltd., GEC (P) Ltd., and RES Engineering Consultancy-JV 15
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According to the census of 2011, the population of Waling Municipality is 51,243 But, the
household survey conducted by municipality in 2018 A.D. has verified the actual population
is 45,608 living in 11,357 households.Comparing the male female ratio of the total population
shows that, 46.3 % (21,108) are male and 53.7% (24,500) while 7,910 seems to be absent.

The population density of the municipality is 463 people per square kilometers, which is
higher than the population density of Syangja district. The average family size of the
municipality is around 4.01 while average family size of whole district is 4.20 (Source: CBS 2011).

As seen from the Table and Chart below, there is distinct variation in population distribution
among 14 wards. Population density lies in the range of 166 person per sg.km. in ward 3,4 to
1834 person per sg. km in ward 9, Waling Bazar area, where city center lies. Less population
density is witnessed in Ward 3,7,12 having population density of just 166 , 205 and 207
respectively, whereas higher population density is witnessed in the ward 9,1,2,8 followed by
ward 10.The socio-demographic details of each wards has been given in Table No.3, below.

Table No 3: Description of Demography and Household

Ward Total Male Female | Total Se>_< Avg. Area Density
No Households Ratio Household | (Sg.km) | (per Sg.km)
1 851 1,739 | 1,852 | 3,591 93.9 4.22 3.94 911
2 534 1,055 | 1,206 | 2,261 87.48 4.23 4.43 510
3 346 672 568 1,240 | 118.31 3.58 7.46 166
4 512 892 1,048 | 1,940 85.11 3.79 11.7 166
5 575 1,153 | 1,265 | 2,418 91.15 421 8.07 300
6 748 1,480 | 1,626 | 3,106 91.02 4.15 6.71 463
7 513 990 1,109 | 2,099 89.27 4.09 10.23 205
8 1,425 2,422 | 2,830 | 5,252 85.58 3.69 11.05 475
9 1,732 2,929 | 3599 | 6,528 81.38 3.77 3.56 1834
10 724 1,438 | 1,618 | 3,056 88.88 4.22 7.74 395
11 690 1,187 | 1,498 | 2,685 79.24 3.89 9.75 275
12 619 1,159 | 1456 | 2,615 79.6 4.22 12.63 207
13 981 1967 | 2,308 | 4,275 85.23 4.36 13.16 325
14 1,116 2,025 | 2,517 | 4,542 80.45 4.07 17.98 253
Total 11,366 21,108 | 24,500 | 45,608 | 86.16 4.01 128.41 463

Source: Waling Municipality (Household Survey,2018)
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3.5.2 Population Distribution by Age Group

Population classification by age is a good way to depict the age and gender distribution of a population. The population from 2018 show the age
structure of the population. Demographic changes have implications for changes in family and household structure.

The population distribution by Age Group has been presented in Table No. 4, below. The data of ward no 9 is main concern for the study.

Table No 4: Population Distribution by Age Group

(=) o 2 S
2l sl o 5| 2| 3| 2| 3| 83| | 9| 3| | 3| 3 N 5 2 5 5 £
S S| 3| 2| | | & &| 8| | | 8|3 e| F| & | £ |2E| B | @
2 © p g
1 188 287 315 380 335 360 303 252 214 192 202 152 118 98 87 108 3,591 7.87
2 142 175 225 280 211 165 122 123 124 130 132 103 77 83 63 106 2,261 4.96
3 52 61 111 100 120 117 106 107 7 74 60 56 62 53 27 57 1,240 2.72
4 138 128 214 208 146 120 102 107 108 105 107 72 120 100 76 89 1,940 4.25
5 171 165 210 271 236 253 151 129 112 139 130 99 108 79 86 77 2 2,418 5.30
6 171 243 297 360 290 260 210 213 183 174 191 115 129 86 87 97 3,106 6.81
7 148 168 195 194 187 209 136 101 105 88 117 114 108 88 55 86 2,099 4.60
8 357 451 530 521 464 485 442 395 328 311 240 192 179 132 96 125 4 5,252 11.52
9 469 644 698 676 641 598 473 515 369 308 306 206 196 169 106 154 6,528 14.31
10 212 253 328 330 320 307 208 204 169 163 146 106 87 90 43 90 3,056 6.70
11 212 180 252 284 279 184 129 135 108 154 163 145 129 120 83 128 2,685 5.89
12 169 191 225 308 251 196 145 148 139 145 133 145 123 116 69 112 2,615 5.73
13 336 343 441 475 440 350 268 232 250 204 221 188 165 134 99 129 4,275 9.37
14 325 301 449 528 478 290 255 230 231 182 249 271 219 215 150 169 4,542 9.96
Total | 3,090 | 3,590 | 4,490 | 4,915 | 4,398 | 3,894 | 3,050 | 2,891 | 2,517 | 2,369 | 2,397 | 1,964 | 1,820 | 1,563 1,127 1,527 6 45,608 100.00

Source: Waling Municipality(Household survey,2018
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Population by Age Group
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Chart No 2: Population Distribution by Age Group, Ward-9
3.5.3 Economically Active and Inactive Population

Economically active population accounts to the population falling in the age group between 15
to 59. Similarly the inactive population accounts population below 15 and above 59. The
comparison of active and inactive population of the municipality has been tabled in Table No.
5, below.

Table No 5: Active and Inactive Population

Population Male Female Total Percentage
Active Population
9903 13577 23480 51%
(Between 15-59)
Inactive Population
11205 10923 22128 49%

(Below 15 And Above 59)

Source: Waling Municipality(Household survey,2018)

Economic Active and Inactive Population

49%

51%

@ Active Population (Between 15-59) O Inactive Population (Below 15 And Above 59)

Chart No 3: Economically Active and Inactive Population

Economically active population of the Municipality is 23,480 which accounts to 51% of the
total population. Similarly the inactive population is 22,128 which accounts to 49 %. The
information shows that there is almost balanced population in between active and inactive
population. Although more percentage of population is seen to be economically active because
population above are considered as inactive while at present scenario up to age 65 people are
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found to be active. Most of the economically active population is found to involve in sectors
like agricultural. A few percentage of the population is involved in service sector , business
and labor. The most of the people from the study area has engaged in business sector.

3.5.4 Population by Ethnicity and Caste

The ethnicity and caste pattern of the municipality shows diversity with major ethnic groups
as Bhramin (32.48 %), Magar (17.77 %), Gurung (12.75 %), Chhetri (10.19 %) , Sarki
(6.11%) Besides these ethnic groups other various groups comprises small proportions of the
population such as, Gharti (1.02 %),Kathawoniya (0.91%).The remaining other ethnic and
caste group like muslim, Bote, Dome, Majhi etc. Comprises about 3.00 % of the total
population which is illustrated in the Table No.6, below. The population by ethnicity and cast
composition of study area (Ward no-9) has been illustrated in Chart No.5, below.
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Table No 6: Ethnicity and Caste Composition

Caste Ward No. Total | Percentage
1 2 4 5 6 7 8 9 10 11 12 13 14

Bhramin 1,446 716 347 356 1,268 184 2,166 | 1,871 | 1,028 | 1,029 926 1,739 | 1,719 | 14,813 32.48
Magar 275 424 47 353 764 945 888 1,156 | 1,034 554 394 533 737 8,104 17.77

Gurung 699 63 825 166 254 300 361 601 198 0 867 278 40 5,813 12.75
Chhetri 384 142 560 693 293 50 462 698 90 437 133 53 650 4,648 10.19
Sarki 74 637 10 154 56 348 85 404 124 137 43 275 439 2,786 6.11
Kami 202 36 69 184 127 134 204 477 120 200 164 255 250 2,469 5.41
Damai 136 90 53 29 123 92 206 94 26 121 83 65 150 1,278 2.80
Newa 46 0 0 0 6 20 0 195 524 132 53 0 23 190 1,189 2.61
Thakuri 28 4 0 23 116 125 15 227 156 198 116 0 0 41 1,049 2.30
Muslim 21 0 0 0 328 4 0 162 15 0 0 0 22 1 553 1.21
Gharti 6 74 0 6 0 24 12 67 14 9 8 0 235 9 464 1.02
Kathawoiya 0 0 0 0 0 0 0 0 0 0 0 0 414 0 414 0.91
Other 274 75 1 0 31 48 19 189 513 97 30 5 383 316 1,981 4.34
Foreigners 0 0 0 0 0 0 0 36 5 0 0 0 0 0 41 0.09

Total 3,591 | 2,261 240 | 1,940 | 2,418 | 3,106 | 2,099 | 5252 | 6,528 | 3,056 | 2,685 | 2,615 | 4,275 | 4,542 | 45,608 100.00

Source: Waling Municipality (Household survey, 2018)
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Ethnicity and Cast Composition in Municipality
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Chart No 5: Ethnicity and Cast Composition at Study Area, Ward No-9

3.5.5 Population Based on Mother Tongue

Out of 45,608 populations in municipality, about 85.40% of the population speak Nepali
language, 6.69% speaks Gurung language which counts 3,051 populations, Magar and Newar
language is spoken as third and fourth language which account 6.0 % and 0.55% respectively.
The detailed description of mother tongue language has been listed in Table No.7 and Chart

below.
Table No 7: Population Distribution based on Mother Tongue

gl

(@) = = = 8
= = 2 = S| = 5 —
ward | % | 5| 5| f|z|g|E|E|2|E|E|E| B
No. O = e S| | 5| 2| || g|6]| F

z = o z | S Sl s 5| F| =

5]

e
1 2,691 | 171 | 460 | 33 | 134 | O 3 73 5 0 0 21 | 3,591
2 2,158 90 6 0 0 0 2 5 0 0 0 0 | 2,261
3 77 0 1,162 | O 1 0 0 0 0 0 0 0 | 1,240
4 1,525 19 386 2 0 0 1 6 0 1 0 0 | 1,940
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©
= = 2 =) g) E T % S % — =
Ward | % | &) 5| £\ 8| 35| | E| 2| E|E| & E
No. | 2 | S| 3|2 c|% 5|8 8|F|g 8|F
O ~ n > o0 P
5]
Z
5 2,401 4 1 0 0 0 0 1 1 1 2 7 | 2,418
6 3,044 0 51 0 0 0 6 3 2 0 0 | 3,106
7 879 895 | 304 0 1 0 1 10 5 0 0 | 2,099
8 4,452 | 348 148 | 113 | O 8 54 | 27 | 18 | 20 5 59 | 5,252
9 6,086 | 227 163 17 1 0 15 9 7 3 0 0 | 6,528
10 2,246 | 660 94 49 0 0 2 2 3 0 0 0 | 3,056
11 2,677 0 0 0 0 0 1 4 0 3 0 0 | 2,685
12 2,604 0 1 0 0 0 3 3 1 3 0 0 | 2,615
13 3,657 | 322 275 0 0 0 0 4 2 11 0 4 | 4,275
14 4,453 0 0 39 0 0 3 9 0 38 0 0 | 4,542
Total [38,950 2,736 |3,051 (253 (137 | 8 88 [150 |50 |87 7 91 45,608
% 85.40 [6.00 | 6.69 |0.55 |0.30 |0.02 (0.19 |0.33 |0.11 |0.19 |0.02 |0.20 [100.00
50,000
38,950
40,000
'§ 30,000
<
8 20,000
[a
10,000
3051 2736 53 150 137 88 87 50 8 98
0 T
Nepali Gurung Magar Newar Maithali Tamang Sanskrit Tharu Bhojpuri Rai  Other
Language
Chart No 6: Population Distribution based on Mother Tongue
Source: Waling Municipality (Household Survey, 2018)
Gurung, 227
Newar, 17
! Magar, 163
Nepali, 6,086 ( Ward 9 o
Others, 35
ONepali ®Gurung @Magar ©Newar ®Others
Chart No 7: Population Distribution based on Mother Tongue, Study Area
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3.5.6 Literacy Status

The literacy rate of the population in the municipality is 78 percent. The literacy is
characterized by higher proportion of literate female than male and accounts39.47% and
38.53% of total literate population respectively.

Table No 8: Literacy Status of Municipality

S | Read and Write Read Only Hliterate N/A ol
c ota
@ Population| 9% Population | % Population | % Population | %
Male 16,383 | 38.53 344 0.81 2,684 6.31 12 0.03 | 19,423
Female | 16,783 [ 39.47 398 0.94 5,910 13.90 4 0.01 | 23,095
Total 33,166 | 78.00 742 1.75 8,594 20.21 16 0.04 | 42,518

Table No 9: Literacy Status of Study Area

° o Read and Write Read Only llliterate
s 2 = ; : _ Total
= @ |Population % Population % Population %
Male 2,404 39.68 30 0.50 245 4.04 2,679
9 Female 2,741 45.24 60 0.99 579 9.56 3,380
Total 5,145 84.92 90.00 1.49 824.00 13.60 6,059
Male ,
6.34 %
Male ,
Female, Female, R
13.91% 17%
OLiterate Literate
O Illiterate Ward 9 Illiterate
Male ,
Male , 91%
0,
Female,
Female, 83%
40.41 %
Chart No 8: Municipal Literacy Status Chart No 9: Literacy Status, Study Area
Source: Waling Municipality (Household Survey, 2018)
3.6 Lan Use

The land use means that the land covered by different aspect like forest, water bodies, built up
area etc. In the well planned city, the land is used properly as per requirement of the city with
sustainable way. But, the Waling city is developing haphazardly with unplanned. The
delineated area is a core area and it is totally commercialized and residential area. The detailed
land use information has been listed in Table No.10 below.
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Table No 10: Land Use

S.N. Land Use/Land Cover Area (sg.km.) Percentage (%)
1 Agriculture 0.19 40.56
2 Build-Up Area 0.26 55.25
3 Forest 0.02 4.03
4 Sand 0.0002 0.05
5 Water Bodies 0.0005 0.10
Total 0.46 100
Land Use
Water Bodies
0.10%

Agriculture
40.56%

® Agriculture

® Built-Up Area
H Forest

™ Sand

m \Water Bodies

Built-Up Area
55.25%

Chart No 10: Land Use of the Study Area
3.7 Road and Transportation Networks

The transportation is the back bone of socio-economic development of the particular area. The
means of transportation may be roads, air, waterways, rail etc. Here, in this study is
concentrated on roadways only. The Road network feature dataset and associated database
includes different type of road in use, bridge and others.

The study area is Waling Bazar, ward no.9. The selected area is core market area of the
municipality and residential area as well. The road network and transportation facilities are
smooth and easy access in the study area. The area is delineated and metric addressing system
has been completed. The major component for the development of house numbering system is
urban roads identification and providing them unique names. The National Highway naming
Siddhartha Highway has passed via. the study area of length 1.508 km. All houses have been
good access with urban roads. The total length is 9. 028.km, where 5.919 km is black topped,
2.269 km is gravel and 0.597 km is earthen. The existing urban roads width is upto 12-25 ft.
and width of highway is about 30-40 ft. Buses, Tempo, Pickup, Bicycles etc. are major
transportation facilities in the area. The detailed information of transportation network has
been listed Table No 11 and 12 below.

Table No 11: Road Network

S.N. Road Name Length,Km | Road Width | Surface Types
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S.N. Road Name Length,Km | Road Width | Surface Types
1 Aadhikhola Corridor 0.169 20-24 ft Black Top
2 Aadhikhola Corridor 0.461 15-20 ft Gravel
3 Aadhikhola Corridor 0.119 15-20 ft Gravel
4 Aadhikhola Corridor 0.242 6-9 ft Foot Trail
5 Aadhikhola Corridor 0.042 12-15 ft Earthen
6 B.P. Marga 0.001 20-24 ft Black Top
7 B.P. Marga 0.084 20-24 ft Black Top
8 Banijya Tole Marga 0.076 20-24 ft Black Top
9 Banijya Tole Marga 0.047 20-24 ft Black Top
10 Biharthok Marga 0.065 12-15 ft Earthen
11 Bolbom Chowk-Nayabajar Marga 0.050 20-24 ft Black Top
12 City Hall Marga 0.108 15-20 ft Gravel
13 D“m”k(’tkri ':bg?g‘;"dﬁk\/h'mta”' 0.241 20-24 ft Black Top
14 Jaycees Marga 0.182 20-24 ft Black Top
15 Joisi Pandera Marga 0.262 20-24 ft Black Top
16 Kataharbot Tole Marga 0.147 20-24 ft Black Top
1| G T | 025 | wn | oo
18| Grauands Kuma Pk Gyanglng Sk | 0014 | 18201 | Grave
9 | G | 0261 | man | oo
20 Kedarnath Marga 0.228 15-20 ft Gravel
21 Kedarnath Marga 0.242 20-24 ft Black Top
22 Nagarpalika Marga 0.075 20-24 ft Black Top
23 Nagarpalika Marga 0.168 15-20 ft Gravel
24 Nagarpalika Marga 0.205 20-24 ft Black Top
25 Nagarpalika Marga 0.033 20-24 ft Black Top
26 Nagarpalika Marga 0.087 20-24 ft Black Top
27 Namuna Marga 0.149 20-24 ft Black Top
28 Namuna Marga 0.062 20-24 ft Black Top
29 Nayabajar-Baidikhet Marga 0.222 15-20 ft Gravel
30 Nayabajar-Baidikhet Marga 0.239 15-20 ft Gravel
31 Nayabajar Marga 0.404 20-24 ft Black Top
32 Nayagaun Marga 0.297 20-24 ft Black Top
33 Odare-Pandhera-Bagale Danda Sadak 0.032 15-20 ft Gravel
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S.N. Road Name Length,Km | Road Width | Surface Types
34 Patanjali Marga 0.214 15-20 ft Gravel
35 Pipalbot Tole Marga 0.063 20-24 ft Black Top
36 Sahakarya Marga 0.188 20-24 ft Black Top
37 Sahakarya Marga 0.162 15-20 ft Gravel
38 Sahakarya Marga 0.111 20-24 ft Black Top
39 Sahakarya Marga 0.385 20-24 ft Black Top
40 Siddhartha Rajmarga 1.508 30-40 ft Black Top
41 Sitalnagar-Surkhaundi Chowk Sadak 0.006 20-24 ft Black Top
42 Tallo Waling Bajar Marga 0.535 20-24 ft Black Top
43 Thumka Marga 0.355 12-15 ft Earthen
44 Vhu. Pu. Tole Marga 0.096 20-24 ft Black Top
45 Vhu. Pu. Tole Marga 0.083 12-15ft Earthen
46 Waling Bajar Vitri Sadak 0.062 15-20 ft Gravel
47 Waling Bajar Vitri Sadak 0.053 12-15ft Earthen

Total 9.028
Table No 12: Road Surface
Road Surface |[Length, Km %

Black Top 5.919 65.57 M Black Top
Gravel 2.269 25.13 M Gravel
Earthen 0.597 6.62 Black ™Earthen

Foot Trail 0.242 2.68 W et

Grand Total 9.028 100

3.8 Functional Use of Building

The study area is Waling bazar which seems core city area of the municipality. The
constructed buildings have been used for different aspects and requirements. The city is
business trade center and administrative center of the municipality. The buildings have been
occupying as residential, commercial, institutional etc. purposes. The detailed information of

Chart No 11: Road Surface Types

functional purposes of buildings in the city has been listed in Table No.13 and Chart below.

Table No 13: Functional Use of Building

S.N. Functional Uses Numbers, Houses Remarks
1 Residential+Commercial 414
2 Residential 373
3 Commercial
4 Financial
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S.N. Functional Uses Numbers, Houses Remarks
5 Temporary 25
6 Industrial 23
7 Community Buildings 12
8 Administrative 8
9 Educational 7
10 Health Service 5
11 Garage 4
12 Institutional 4
13 Others 2
Total 962
Functional Use of Buildings
414
450
3 400 S
3 330
L 550
¢
[}
£ 100 35 25 23 12 g 7 5 4 4
£ 50
Z 0 . .
°of > D D & e & e @ & S S )
.Q}XQ & & (g'»‘o & &\0 & & i @@\Q é%oo & OQQ@ ~0\’§&
A & & & & & & FF ¢ =
£ ¥ & < ¢ & <& & &
o v <

Types of Services

Chart No 12: Functional Use of Building
3.9 Building Ownership

Generally, a building can be defined as an enclosed structure intended for human occupancy.
However, a building includes the structure itself and non-structural components (e.g.,
cladding, roofing, interior walls and ceilings, electrical systems, sanitation etc.) permanently
attached to and supported by the structure. Majorly, the buildings are a RCC frame structure
with a roof and walls standing more or less permanently in one place, such as a house or
factory. Buildings come in a variety of sizes, shapes and functions, and have been adapted
throughout history for a wide number of factors, from building materials available, to weather
conditions, to land prices, ground conditions, specific uses and aesthetic reasons. Buildings
serve several needs of society- primarily as shelter from weather, security, living space,
privacy, to store belongings, and to comfortably live and work. A building as a shelter
represents a physical of the human habitat (a place of comfort and safety) and the outside (a
place that at times may be harsh and harmful).

According to field survey total building are 962 among them 926 are private, 24 Public and 12
are community buildings which have been listed in Table No.14 below.
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Table No 14: Building According to Ownership

S.N. Private Public Community Remarks

House 926 24 12

3.10 Building Types

Roof shapes and types differ greatly from region to region. The main factors which influence
the shape of roofs are the climate and the materials available for roof structure and the outer
covering. Usages vary slightly from region to region, or from one builder or architect to
another. According to roof type's buildings of study areaare categorized into CGI Sheet, Khar,
RCC etc. Among them there are 222 CGI sheet, Khar 14 and ,722 RCC buildings are present.
The detailed information has been listed in Table No.15 and Chart below.

Table No 15: Building Roofing Types

S.N. Roof Types Numbers Remarks
1 RCC 122
2 CGls/Jasta 222
3 RCC+ CGils 14
4 Khar 4
Total 962
Building, Roof Types
800 722
700 m Jasta
600
m Khar
» 500
é 400 mRCC
pd
300
22z m RCC+Jasta
200
100 . 14
0 —
Types of Rooing Materials
Chart No 13: Building Roofing Types
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3.11 Building Construction

The construction of building differs as economic condition & social status of people in
particular location. The main factors which influence the construction are materials available.
Usages vary slightly from region to region, or from one builder or architect to another.
According to construction of buildings of study area are categorized into Load bearing, frame
structure and Timber structure, Bamboo structure. The detailed information of building
construction on the basis of material use has been listed in Table No 16 and Chart below.

Table No 16: Building Construction, Material Uses

S.N. Construction Types Numbers
1 Kachi (Stone Masonary+Timber) 1
2 RCC+Jasta 1
3 RCC+Truss+Jasta 1
4 Timber+Jasta 1
5 Block+Truss 2
6 Kachi (Stone Masonry) 2
7 Truss+Jasta 3
8 Block+Jasta 4
9 RCC+Truss 7
10 Kachi (Mud Mortar) 8
11 Truss 8
12 Kachi (Block) 9
13 Kachi (Brick Masonary) 12
14 Jasta 16
15 Load Bearing 19
16 Kachi 34
17 Kachi (Stone Masonary) 51
18 Frame Structure (RCC) 783

Grand Total 962
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Building Construction
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Chart No 14: Building Construction, Material Uses
3.12 Water Supply and Electricity Distribution

Water supply and electricity distribution in the city is one of the main facility for the living
people. Electricity has been supplied by National Grid and water supply network by Small
Water Supply Scheme, spouts, rivers, lifting projects and spring sources. The water supply
network is not well planned in the city. The distribution line has been aligned along the road
side drain and which may pollute the drinking water any incident. The distribution is not
sufficient and people in city are facing drinking water and low voltage problems. The
electricity distribution cable has been stretched haphazardly which may make city un-
aesthetic. Also, such distribution system has created serious accidents like firing, electricity
shut down etc. The water supply and electricity distribution facility in each household detailed
has been listed in Table No 17. below.

Table No 17: Water Supply and Electricity

S.N. Service Facility Houses Remarks
1 Water Supply 962
2 Electricity 962

3.13 Importance of House Numbering System in Smart City

House and street metric system is a system in which each house and street has been given their
own name and unique code called house number. The system helps to find address as you
need. House numbers are not only convenient for finding addresses but necessary for
emergency responders to locate those in need. When responding to an emergency, minutes
matter so be sure that fire, ambulance, and police personnel, business service delivery can
easily and quickly find location and address thorough GPS machine. The system develops the
house numbering code plates which has been stitched in front of main gate, If the numbers on
such houses are not visible or easy to read, it will take emergency personnel longer to find
house. If there is no house number and street name, there should be spent extra minutes find
the location in the meantime there might be casualty in property, life and death. Therefore,
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from house number and street naming, it is easy to find the location and prompt response in
emergency time. The system is itself new for the Waling municipality which helps making
smart city. Due to detail information of houses and owner includes in the house numbering
data base, the municipality can make quick decision on following points:

To provide infrastructure facilities,

To provide social security

Easy to provide safety to every citizen.

Easy to collect revenue

Easy to control haphazard development

Easy to provide digital information of the locality

Easy to prepare city map for tourist information

CHAPTER 4:- Conclusions

Geographic Information System is being very widely used as decision support tool in many
application domains in recent years. The advent of new and affordable technologies in data
capture, management and dissemination in the last decade has also played a pivotal role in
wide applicability of GIS and related technologies. Urban sector has also seen a fair share of
new developments and applications of geographical information technology. Development of
new tools and methods, Web-GIS technology, availability of very high-resolution commercial
satellite imagery and other new developments have opened up new perspectives in
applications of GIS in urban sector.

Study shows that most of the RCC buildings are concentrated along the Siddhartha Highway.
Among the 962 buildings surveyed in defined area for house numbering in Ward-9, 783
buildings are frame structured buildings, only 19 are load bearing type, 117 are Kachi which
includes Stone Masonry, Brick Masonry and Block Masonry, and remaining others are
temporary like jasta, truss etc. Every houses are found to be facilitated with Electricity and
Water Supply. Waling Municipality lacks the facility of street lights system and traffic
lights.Municipality lacks centralized water supply system. Sewerage system is absent in the
municipality. Septic tanks are used for sewerage disposal. Storm drainage system is present on
either side of black topped roads inside core area and Siddhartha Highway.

In this project, GIS has been developed as an integrated information system. Prior efforts have
been made to implement similar projects, as in the case of Kathmandu Metropolitan City,
which unfortunately have failed due to many impeding factors. The next step would be to
gradually integrate the system in the municipal planning and business functions and gradually
develop its human resources and institutional capacity towards fully automated and digital
municipality.
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CHAPTER 5:- Recommendations

Sustainability is only sought if the system proves to be beneficial in terms of technology as
well as in term of finance. If the Municipal GIS technically helps to enhance municipal
functions as well as provide financial benefits. The following recommendations are made in
order for Municipal GIS to be self-sustained:

a) Internal Revenue Generation Through Data and Map Sales
+ Formulation of data share and sales policy within  the municipality
+ Acquisition of data copyright and sales right from  the Survey Department
+ Regulation of data shares and sell prices
+ Development of data and map sales service

« Development of various thematic maps, street and tourist maps, heritage maps etc. for
publication and sales

b) Regular Refresher and Application Trainings
+ Regular refresher trainings to introduce new techniques and tools to GIS unit personnel

« Application trainings to other technical and non-technical personnel to develop
theircapability to use GIS as a tool in their daily tasks

« Trainings to executive level personnel in interpreting maps and spatial data for better
decision making
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CHAPTER 6:- Appendices

6.1 Appendix: Municipal Letter
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6.2 Appendix:
Photographs

Note: All the photographs of
eaCh houses have been taken o 2018/11/08 02:01 2 2018/11/07 11:56

Photo No 9: Som&thers Field Photographs
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and attached to GIS Data Base Sheet.

6.3 Appendix: Data Sheet Sample, Field Survey
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5010 |3 | |Tankla P. Tiwari 1 4 1 ’ J

Aso11 Sarada i 1 TV 1 — | vaquipall sy |7 A Y v ealrvy € |XETITIT A!D’&
5012_|3 | [Rikesh Tiwari 1 2 1 3 o ’
5013_[3__\|Ramy Pangeni 1 1 1 3 5 |
50143 \Risilea Tiwari 1 v 1 | veral wev | (2 PR~ | \ v Tea o U7 € ,?:17:/\
| [smis 13 PRekestiwan 1 ‘z | 3 o
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6.4 Appendix: House Numbering Database
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1 9 84/87 Aama Samuhako Samudayik Residential Residential 2 Frame Structure RCC Odare Pandera Hudai 8 Yes | Yes | Yes | Earthened Katauje Tole Permanent
Bhawan Bagal Danda
2 9 888 Achyut Gaihre Residential+Commercial Residential+Commercial 3 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Waling Mode Permanent
3 9 375 Achyut Sharan Aryal Residential+Commercial Residential+Commercial 3 Frame Structure RCC Nayabajar Marg 20 Yes | Yes | Yes Pitch Nayabajar Permanent
4 9 286/40 Aiti Maya Gurung Residential+Commercia Residential+Commercial 3.5 Frame Structure RCC Pipalbot Tole Marg 8 Yes | Yes | Yes Pitch Pipalbot Permanent
5 9 416 Ajad+Shahajad Residential+Commercial Residential+Commercial 2 Load Bearing Jasta Waling Bajar Sadak 20 Yes | Yes | Yes Pitch Waling Bajar Permanent
6 9 997 Ali Ishun Miya Residential+Commercial Residential+Commercial 2 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Waling Mode Permanent
7 9 85 Amar B. Thapa Residential Residential 3.5 Frame Structure RCC Namuna Marg 12 Yes | Yes | Yes | Earthened Joisi-Pandera Permanent
8 9 358/27 Amarlal Karmacharya Commercial Commercial 1 Frame Structure Jasta Bolbom_Chowk- 12 Yes | Yes | Yes Pitch Bolbom Tole Permanent
Nayabajar Marg
9 9 368 Amarlal Karmacharya Residential+Commercial Residential+Commercial 2 Frame Structure RCC Waling Bajar Sadak 20 Yes | Yes | Yes Pitch Waling Bajar Permanent
10 |9 462 Ambika Poudel Residential+Commercial Residential+Commercial 3 Frame Structure RCC Waling Bajar Sadak 20 Yes | Yes | Yes Pitch Waling Bajar Permanent
1 |9 1116 Amina Ali Miya Residential+Commercial Residential+Commercial 2 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Jaisi Pandhera Permanent
12 |9 105 Amrit Bagale Residential+Commercial Residential+Commercial 25 Frame Structure RCC Waling Bajar Sadak 20 Yes | Yes | Yes Pitch Bagale Tole Permanent
13 |9 400 Anisha Parajuli Residential Residential 25 Frame Structure RCC Katauje-Kha Pa 12 Yes | Yes | Yes Pitch Katauje Tole Permanent
Dharachaur Jane Sadak
14 |9 2253 Anisha-Anishka Koirala Residential Residential 1 Frame Structure RCC Dumr_lkot-l__%.P. ChOWk' 20 Yes | Yes | Yes Pitch Kharibot Permanent
Bhimtari-Kharibot
15 |9 124/42 Anita Rana Re5|dent|al(p nder Residential 3 Frame Structure RCC Nayabajar-Baidikhet 12 Yes | Yes | Yes | Earthened Nayabajar Permanent
Construction) Marg
16 |9 373 Anita Thapa Residential+Commercial Residential+Commercial 3.5 Frame Structure RCC Waling Bajar Sadak 20 Yes | Yes | Yes Pitch VIP Tole Permanent
17 |9 367 Anita Thapa Residential+Commercial Residential+Commercial 3 Frame Structure RCC Waling Bajar Sadak 20 Yes | Yes | Yes Pitch VIP Tole Permanent
18 |9 193 Anju Thamcha Residential Residential 25 Frame Structure RCC Kedarnath Marg 20 Yes | Yes | Yes | Gravelled Nayabajar Permanent
19 |9 413 Anu Shrestha Commercial Commercial 3 Frame Structure RCC Waling Bajar Sadak 20 Yes | Yes | Yes Pitch VIP Tole Permanent
20 |9 41 Archana Regmi Residential Residential 25 Frame Structure RCC Namuna Marg 12 Yes | Yes | Yes Pitch Katauje Permanent
21 |9 118/77 Arjun Kandel Residential Residential 1.5 Frame Structure RCC Goreto 0 No Yes | Yes Kandel Gaun Permanent
22 |9 135 Arjun Tiwari Residential Residential 15 Frame Structure Jasta Nayagaun Marg 20 Yes | Yes | Yes Pitch Nayagaun Permanent
. . . . . . . . Udhyog Banijya
23 |9 82/70 Asha Maya Saaru Residential+Commercial Residential+Commercial 2 Frame Structure RCC Nayabajar Marg 20 Yes | Yes | Yes Pitch Tole Permanent
S . . . . . Udhyog Banijya
24 |9 68 Asha Thapa Residential+Commercial Residential+Commercial 2 Frame Structure RCC Nayabajar Marg 20 Yes | Yes | Yes Pitch Tole Permanent
25 |9 220 Ashok Kumar Shrestha Residential+Commercial Residential+Commercial 3 Frame Structure RCC Waling Bajar Sadak 20 Yes | Yes | Yes Pitch Waling Bajar Permanent
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26 |9 1133 Ashok Shrestha Residential+Commercial Residential+Commercial 3 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Sitalnagar Permanent
27 |9 389 Ashok Tiwari Remdenua:(—;ggg:::rmal+Ban Financial 5 Frame Structure RCC Waling Bajar Sadak 20 Yes | Yes | Yes Pitch VIP Tole Permanent
28 |9 102/1 Associate to 063 Residential Residential 1 Frame Structure RCC Waling Bajar Sadak 20 Yes | Yes | Yes Pitch Bagale Tole Temporary
: Kachi (Stone . . .
29 |9 286/39 Associate to 094 Temporary Temporary 1 Masonary) Jasta Nayabajar Marg 20 Yes | Yes | Yes Pitch Pipalbot Temporary
: Kachi (Stone . . .
30 |9 - Associate to 1082 Goth Temporary 1 Masonary) Jasta Nagarpalika Marg 20 Yes | Yes | Yes Pitch Katauje Temporary
31 |9 133 Associate to 1082 Residential+Commercial Residential+Commercial 1 Jasta Jasta Nagarpalika Marg 20 Yes | Yes | Yes Pitch Katauje Permanent
. S . . Kachi (Stone . . .
32 |9 175/1 Associate to 1083 Residential Residential 1 Masonary) Jasta Nagarpalika Marg 20 Yes | Yes | Yes Pitch Katauje Permanent
3 |9 20/12 Associate to 1250 Goth Temporary 1 Kachi Jasta Waling Bajar Sadak 20 Yes | Yes | Yes Pitch Vhu.Pu. Tole Temporary
34 |9 82/16 Associate to 1274 Garage Garage 1 Jasta Jasta Banijya Tole Marg 12 Yes | Yes | Yes Pitch Udhyc_>|_gOIIBeanuya Temporary
3B |9 92/1 Associate to 1478 Goth Temporary 2 Frame Structure RCC Waling Bajar Sadak 20 Yes | Yes | Yes Pitch Bagale Tole Temporary
36 |9 160/1 Associate to 1497 Residential Residential 2 Load Bearing Jasta Waling Bajar Sadak 20 Yes | Yes | Yes Pitch Bagale Tole Temporary
37 |9 252/1 Associate to 1513 Residential Residential 2 Frame Structure Jasta Waling Bajar Sadak 20 Yes | Yes | Yes Pitch Waling Bajar Temporary
38 |9 344/1 Associate to 1702 Temporary Temporary 1 Truss+Jasta Jasta Waling Bajar Sadak 20 Yes | Yes | Yes Pitch Bolbom Chowk Temporary
39 |9 413/1 ASSOC'aterOGiSigfe(MaheSh Residential Residential 15 Frame Structure RCC Sahakarya Marg 20 Yes | Yes | Yes Pitch Sahakarya Tole Permanent
40 |9 Associate to 3151 Temporary Temporary 1 Jasta Jasta Siddhartha Highway 36 Yes | Yes | Yes Pitch Sahakarya Tole Temporary
41 | 9| 195/49/1 Associate to 3155 Buffalo Farm Industrial 1 Kachi Khar Goreto 0 No Yes | Yes Sano Katauje Temporary
42 19 Associate 0 34QZ(D|IadeV| Goth Temporary 1 Kachi (Stone Jasta Goreto 6 Yes | Yes | Yes | Earthened Katauje Temporary
Tiwari) Masonary)
. — . Residential + . .
43 |9 41 Associate to 3466 Residential + Commercial Commercial 2 Frame Structure RCC City Hall Marg 12 Yes | Yes | Yes Pitch Bagale Tole Permanent
. . . . Residential + . .
4 19 57 Associate to 3466 Residential+ Commercial Commercial 3 Frame Structure RCC City Hall Marg 12 Yes | Yes | Yes Pitch Bagale Tole Permanent
. S . . Kachi (Stone . . . .
45 |0 185 Associate to 3812 Residential Residential 15 Masonary) Jasta Waling Bajar Sadak 20 Yes | Yes | Yes Pitch Pipalbot Tole Permanent
. . . Kachi (Stone . :
46 |9 335 Associate to 5080 Commercial Commercial 1 Masonary) Jasta Dumrikot-B.P. Marg 20 Yes | Yes | Yes Pitch B.P. Tole Permanent
170/113/3 . N S
47 |9 22 Associate to 5085 Residential Residential 2 Frame Structure Jasta Thumka Marg 12 Yes | Yes | Yes | Earthened Thumka Temporary
170/113/3 . I N
48 |9 o1 Associate to 5085 Residential Residential 2 Frame Structure Jasta Thumka Marg 12 Yes | Yes | Yes | Earthened Thumka Temporary
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49 19 - Associate to 5101 Temple+Water Tank Residential Frame Structure Jasta Nayabajar Marg 20 Yes | Yes | Yes Pitch Khaniyapati Temporary
. . . . Kachi (Mud
50 | 9| 118/33/1 Associate to 5112 Kitchen Residential 1 Mortar) Jasta Goreto 0 No Yes | Yes Kandel Gaun Temporary
. Kachi (Brick
51 | 9 - Associate to 5118 Goth Temporary 2 Masonary) Jasta Goreto 0 No Yes | Yes | Earthened Kandel Gaun Temporary
; Kachi (Brick . . .
52 |9 - Associate to 5123 Goth Temporary 2 Masonary) Jasta Siddhartha Highway 36 Yes | Yes | Yes Pitch Kandel Gaun Temporary
. N N Kachi (Mud . . .
53 |9 118/83 Associate to 5123 Residential Residential 2 Mortar) Jasta Siddhartha Highway 36 Yes | Yes | Yes Pitch Kandel Gaun Temporary
. Kachi (Stone .
54 | 9 - Associate to 5124 Goth Temporary 1 Masonary) Jasta Nayagaun Marg 20 Yes | Yes | Yes Pitch Kandel Gaun Temporary
5 | 9 705 Associate to 5806 Temporary Temporary 1 Jasta Jasta Siddhartha Highway 36 Yes | Yes | Yes Pitch Nayabajar Temporary
56 | 9 407/1 Associate to 5894 Goth Temporary 1 Kachi (Block) Jasta Katauje-Kha Pa 12 Yes | Yes | Yes Pitch Katauje Temporary
Dharachaur Jane Sadak
57 | 9 - Associate to 5968 Farm Industrial 2 Kachi (Block) Jasta Goreto 0 No Yes | Yes Nayagaun Temporary
58 | 9 - Associate to 5968 Farm(Temporary) Industrial 1 Timber+Jasta Jasta Goreto 0 No Yes | Yes Nayagaun Temporary
59 |9 163 Associate to 5977 Temporary Temporary 1 Kachi Jasta Nayagaun Marg 20 Yes | Yes | Yes Pitch Nayagaun Temporary
. Kachi (Stone . .
60 |9 248 Associate to 6745 Goth Temporary 2 Masonary) Jasta Dumrikot-B.P. Marg 20 Yes | Yes | Yes Pitch B.P. Tole Temporary
61 |9 351 Associate to 6749 Residential Residential 1 Load Bearing Jasta Siddhartha Highway 36 Yes | Yes | Yes Pitch Jaycess Tole Permanent
62 |9 672 Associate to 686 Residential Residential 4 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Jaisi Pandhera Permanent
63 |9 1134 Associate to 694 Residential+Commercial Residential+Commercial 3 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Jaisi Pandhera Permanent
64 |9 197 Associate to 70_2(Govmda Residential Residential 1 Kachi (Stone Jasta Jaisi Pandhera Marg 20 Yes | Yes | Yes Pitch joisi-pandera Permanent
Tiwari) Masonary)
65 |9 193 Associate t_o 70.2 (Govinda Residential Residential 1 Kachi (Stone Jasta Jaisi Pandhera Marg 20 Yes | Yes | Yes Pitch joisi-pandera Permanent
Tiwari) Masonary)
66 |9 - Associate to 776 Goth Temporary 2 Frame Structure Jasta Siddhartha Highway 36 Yes | Yes | Yes Pitch Kandel Gaun Temporary
67 |9 19 Associate to a023 Residential+Commercial Residential+Commercial 2 Frame Structure RCC Waling Bajar Sadak 20 Yes | Yes | Yes Pitch Kataharbot Tole Permanent
68 | 9 46 Associate to a110 Residential Residential 2 Frame Structure RCC City Hall Marg 12 Yes | Yes | Yes Pitch Bagale Tole Permanent
69 | 9| 170/245 Associate to b035 Residential Residential 2 Frame Structure Jasta Thumka Marg 12 Yes | Yes | Yes | Earthened Thumka Temporary
70 | 9| 170/244 Associate to b037 Residential Residential 2 Frame Structure Jasta Thumka Marg 12 Yes | Yes | Yes | Earthened Thumka Temporary
71 | 9 | 170/250/2 Associate to b037 Residential Residential 2 Frame Structure Jasta Thumka Marg 12 Yes | Yes | Yes | Earthened Thumka Temporary
72 | 9 | 170/250/1 Associate to b037 Residential Residential 2 Frame Structure Jasta Thumka Marg 12 Yes | Yes | Yes | Earthened Thumka Temporary
73 |9 1445 Associate(MaimunNisha) Residential+Commercial Residential+Commercial 1 Kachi (Stone Jasta Siddhartha Highway 36 Yes | Yes | Yes Pitch Kharibot Permanent
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Masonary)
74 |9 1407/1 AssouatBe'gl;Itf;c;?)Kumarl Residential Residential 1 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Kharibot Permanent
75 9 718 Baburam Shrestha Residential Residential 3.5 Frame Structure RCC Siddhartha Highway 36 Yes Yes Yes Pitch Sahakarya Tole Permanent
. . Kachi (Stone . . .
76 |9 525 Baburam Shrestha Furniture Industry Industrial 1 Masonary) Jasta Siddhartha Highway 36 Yes | Yes | Yes Pitch Kedarnath Permanent
77 9 185 Bagale Guthi Community House Community Buildings 1 Block+Truss Jasta Namuna Marg 12 Yes Yes Yes | Earthened Jaisi Pandhera Permanent
. Kachi (Stone . .
78 |9 20 Bakery Industry Bakery Industry Industrial 1 Masonry) Jasta Adhikhola Corridor 20 Yes | Yes | Yes Earthen Bagale Tole Permanent
79 |9 499 Bal Prasad Shrestha Re5|dent|alI(7FCi;J;r:]T:rC|al+Ban Financial 4 Frame Structure RCC Waling Bajar Sadak 20 Yes | Yes | Yes Pitch VIP Tole Permanent
80 9 216 Balkrishna Shiwadi Residential Residential 1 Load Bearing Jasta Nayagaun Marg 20 Yes Yes Yes Pitch Nayagaun Permanent
81 9 93 Balkrishna Subedi Residential+Commercial Residential+Commercial 25 Frame Structure RCC B.P. Marg 20 Yes Yes Yes Pitch B.P. Tole Permanent
82 9 276 Balram Regmi Residential+Commercial Residential+Commercial 3 Frame Structure RCC Nayabajar Marg 20 Yes Yes Yes Pitch Nayabajar Permanent
83 |0 39/20 Ban Bahadur Maske Residential Residential 2 Frame Structure RCC Vhu.Pu. Tole Marg 12 Yes | Yes | Yes Pitch Vhu.Pu. Tole Permanent
84 |9 469 Barun Gaihre Commercial Commercial 4 Frame Structure RCC Sahakarya Marg 20 Yes | Yes | Yes Pitch Sahakarya Tole Permanent
85 9 420 Basantaslﬁfer;?ﬁ:r Shahi Residential+Commercial Residential+Commercial 2 Frame Structure RCC Waling Bajar Sadak 20 Yes Yes Yes Pitch Waling Bajar Permanent
. . . . . . RCC+Truss+Jas . . : ;
86 | 9 834 Basanta Malla Residential+Commercial Residential+Commercial 2 ta Jasta Siddhartha Highway 36 Yes | Yes | Yes Pitch Waling Mode Permanent
87 |9 893 Basanta l\c/lazliﬁ;aDlpendra Residential+Commercial Residential+Commercial 4 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Waclzll:gwl\ﬁam Permanent
88 9 136 Basanta Sunar Residential+Commercial Residential+Commercial 3 Frame Structure RCC Waling Bajar Sadak 20 Yes Yes Yes Pitch Bagale Tole Permanent
89 9 942 Basanta Tiwari Residential+Commercial Residential+Commercial 2 Frame Structure RCC Siddhartha Highway 36 Yes Yes Yes Pitch Waling Mode Permanent
90 9 19 Basmaya Gurung Residential+Commercial Residential+Commercial 3.5 Frame Structure RCC Waling Bajar Sadak 20 Yes Yes Yes Pitch Kataharbot Tole Permanent
91 9 321 Basudev Poudel Residential+Commercial Residential+Commercial 2 Frame Structure RCC Nayabajar Marg 20 Yes Yes Yes Pitch Nayabajar Permanent
92 9 159 Bedh Bahadur Kandel Residential Residential 2 Frame Structure RCC Nayagaun Marg 20 Yes Yes Yes Pitch Nayagaun Permanent
93 9 314 Bedhmaya Pangeni Residential+Commercial Residential+Commercial 3.5 Frame Structure RCC Sahakarya Marg 20 Yes Yes Yes Pitch Sahakarya Permanent
. . . . . . . . . Udhyog Banijya
94 |9 82/50 Bhabhishwor Aryal Residential+Commercial Residential+Commercial 2 Frame Structure RCC Banijya Tole Marg 12 Yes | Yes | Yes Pitch Tole Permanent
9% |9 35 Bhabhishwor B.K. Residential Residential 1 Kachi (Brick Jasta Katauje-Khapa 12 Yes | Yes | Yes | Earthened Katauje Tole Permanent
Masonary) Dharachaur Jane Sadak
9% |9 945 Bhabisara Kafle Residential+Pharmacy Health Service 3 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Waling Mode Permanent
97 |9 1609 Bhabishwor Bhattrai Residential Residential 1 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Kharibot Permanent
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98 |9 301 Bhagabati Bagale Residential Residential 3 Frame Structure RCC Khanepag;t'[)ank Jane 12 Yes | Yes | Yes Pitch Katauje Permanent
99 |9 327 Bhagwan B.K. Resiedential+Commercial Residential+Commercial 4 Frame Structure RCC Waling Bajar Sadak 20 Yes | Yes | Yes Pitch Bolbom Tole Permanent
100 | 9 117 Bhagwati Bagale Residential+Commercial Residential+Commercial 3 Frame Structure RCC Waling Bajar Sadak 20 Yes | Yes | Yes Pitch Bagale Tole Permanent
101 | 9 973 Bhagwati Chhetri Residential+Commercial Residential+Commercial 4 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Waling Mode Permanent
102 | 9 277 Bhagwati Pandey Commercial Commercial 1 Kachi Jasta Waling Bajar Sadak 20 Yes | Yes | Yes Pitch Pipalbot Tole Permanent
103 | 9 20/24 Bhagwati Shrestha Residential Residential 25 Frame Structure RCC Vhu.Pu. Tole Marg 12 Yes | Yes | Yes | Earthened Vhu.Pu. Tole Permanent
104 | 9 1077 Bhakta Bahadur Bohora Residential+Commercial Residential+Commercial 4 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Sitalnagar Permanent
105 | 9 288/26 Bhanubhakta Subedi Residential Residential 25 Frame Structure RCC Nayabajar Marg 20 Yes | Yes | Yes Pitch Nayabajar Permanent
106 | 9 125 Bharat Bagale Residential+Commercial Residential+Commercial 3 Frame Structure RCC Waling Bajar Sadak 20 Yes | Yes | Yes Pitch Bagale Tole Permanent
107 | 9 2257 Bharat Koirala Residential Residential 3 Frame Structure Jasta Dumr_lkot-I_B.P. ChOWk' 20 Yes | Yes | Yes Pitch Kharibot Permanent
Bhimtari-Kharibot
108 | 9 34/100 Bharat Rana Commercial Commercial 1 Block+Jasta Jasta Kataharbot Tole Marg 12 Yes | Yes | Yes Pitch Kataharbot Tole Permanent
109 | 9 1086 Bhesh Kumari Pandey Residential+Commercial Residential+Commercial 25 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Jaisi Pandhera Permanent
110 | 9 293 Bhim Bahadur Bhujel Residential+Commercial Residential+Commercial 25 Frame Structure RCC Nayabajar Marg 20 Yes | Yes | Yes Pitch Nayabajar Permanent
111 | 9 34/27 Bhim Bahadur Shrestha Residential Residential 2 Frame Structure RCC Kataharbot Tole Marg 12 Yes | Yes | Yes Pitch Kataharbot Permanent
112 | 9 40 Bhim Bhattrai Residential Residential 3 Frame Structure RCC Nayabaj&rz;zaldlkhet 12 Yes | Yes | Yes | Earthened | Khaniyapati Tole Permanent
113 | 9 340 Bhim KCuhrL]:trrliGalhre Residential Residential 2 Frame Structure Jasta Waling Bajar Sadak 20 Yes | Yes | Yes Pitch Bolbom Chowk Permanent
114 | 9 238 Bhim Kumari Saaru Re5|dent|al(p nder Residential 2 Frame Structure RCC Nayabajar-Baidikhet 12 Yes | Yes | Yes | Earthened | Khaniyapati Tole Permanent
Construction) Marg
115 | 9 441 Bhim Lal Pangeni Residential+Commercial Residential+Commercial 4 Frame Structure RCC Waling Bajar Sadak 20 Yes | Yes | Yes Pitch VIP Tole Permanent
. . . Kachi (Stone : : . . .
116 | 9 293 Bhim Maya Saaru Residential Residential 1 Masonary) Jasta Siddhartha Highway 36 Yes | Yes | Yes Pitch Khaniyapati Permanent
117 | 9 337 Bhim Maya Thapa Commercial Commercial 1 Load Bearing Jasta Siddhartha Highway 36 Yes | Yes | Yes Pitch Khaniyapati Permanent
118 | 9 255 Bhim Prasad Pandey Residential+Commercial Residential+Commercial 25 Frame Structure RCC Waling Bajar Sadak 20 Yes | Yes | Yes Pitch Pipalbot Tole Permanent
119 | 9 283 Bhim Prasad Pandey Residential+Commercial Residential+Commercial 3 Frame Structure RCC Waling Bajar Sadak 20 Yes | Yes Yes Pitch Mathillo Pipalbot Permanent
120 | 9 135 Bhim Prasad Pangeni Residential+Commercial Residential+Commercial 25 Frame Structure RCC Waling Bajar Sadak 20 Yes | Yes | Yes Pitch Bagale Tole Permanent
. . . . . . . . . . Udhyog Banijya
121 | 9 176 Bhimkanti Subedi Residential+Commercial Residential+Commercial 1 Frame Structure RCC Jaycees Marg 20 Yes | Yes | Yes Pitch Tole Permanent
122 | 9 440 Bhimlal Pangeni Residential+Commercial Residential+Commercial 3 Frame Structure RCC Waling Bajar Sadak 20 Yes | Yes Yes Pitch Waling Bajar Permanent
123 | 9 252 Bhimlal Tiwari Residential Residential 2 Frame Structure RCC Waling Bajar Sadak 20 Yes | Yes | Yes Pitch Waling Bajar Permanent
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124 | 9 36 Bhimsen Saaru Thapa Residential Residential 2 Frame Structure RCC Nayabajar Marg 20 Yes | Yes | Yes Pitch Khaniyapati Permanent
125 | 9 106 Bho Maya Thapa Residential Residential 2 Frame Structure RCC Nayabaﬁzza'd'khm 12 Yes | Yes | Yes | Earthened | Khaniyapati Tole Permanent
126 | 9 1151 Bhojraj Gurung Residential Residential 2 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Kharibot Permanent
i I . I . Kachi (Stone . . . . .
127 | 9 295 Bhojraj Pandey Residential+Commercial Residential+Commercial 3 Masonary) Jasta Waling Bajar Sadak 20 Yes | Yes | Yes Pitch Mathillo Pipalbot Permanent
128 | 9 20/15 Bhojraj Thapa Chhetri Residential+Commercial Residential+Commercial 25 Frame Structure Jasta Vhu.Pu. Tole Marg 12 Yes | Yes | Yes Pitch Vhu.Pu. Tole Permanent
129 | 9 54 Bhola Chhetri Residential Residential 1 K&(;Z'Og&r;e Jasta Namuna Marg 12 Yes | Yes | Yes Pitch Katauje Permanent
130 | 9 89/1 Bhu Pu Sainik Ucha Mavi Institutional Educational 3 Frame Structure RCC Vhu.Pu. Tole Marg 12 Yes | Yes | Yes Pitch Vhu.Pu. Tole Permanent
131 | 9 89/2 Bhu Pu Sainik Ucha Mavi Institutional Educational 3 Frame Structure RCC Vhu.Pu. Tole Marg 12 Yes | Yes | Yes Pitch Vhu.Pu. Tole Permanent
132 | 9 89 Bhu Pu Sainik Ucha Mavi Institutional Educational 2 Frame Structure | RCC+Jasta Vhu.Pu. Tole Marg 12 Yes | Yes | Yes Pitch Vhu.Pu. Tole Permanent
133 | 9 30 Bhumi Prasad Subedi Commercial Commercial 1 Truss+Jasta Jasta Dumrikot-B.P. Marg 20 Yes | Yes | Yes Pitch Dumrikot Permanent
134 | 9 16 Bhumi Prasad Subedi Commercial Commercial 1 Kachi Jasta Siddhartha Highway 36 Yes | Yes | Yes Pitch Dumrikot Permanent
135 | 9 110 Bhuparaj Bagale Residential Residential 25 Frame Structure RCC Jaisi Pandhera Marg 20 Yes | Yes | Yes Pitch Katauje Tole Permanent
136 | 9 286/16 Bhuparaj Bagale Residential+Commercial Residential+Commercial 3 Frame Structure RCC Pipalbot Tole Marg 8 Yes | Yes | Yes Pitch Pipalbot Permanent
; : Kachi (Stone . . .
137 | 9 110/1 Bhuparaj Bagale(Associate) Goth Temporary 1 Masonary) Jasta Jaisi Pandhera Marg 20 Yes | Yes | Yes Pitch Katauje Tole Temporary
138 | 9 150/60 Bhuparaj Tiwari Residential Residential 2 Frame Structure RCC Goreto 0 No Yes | Yes Nayagaun Permanent
139 | 9 200/25 Bhupen Lamichhane Residential Residential 25 Frame Structure RCC Sahakarya Marg 20 Yes | Yes | Yes Pitch Sahakarya Tole Permanent
140 | 9 211 Bijuli Shrestha Residential+Commercial Residential+Commercial 3 Frame Structure RCC Waling Bajar Sadak 20 Yes | Yes | Yes Pitch Pipalbot Tole Permanent
141 | 9 56 Bimal Aryal Residential Residential 3 Frame Structure RCC Nayabaj&;?ga'd'khet 12 Yes | Yes | Yes | Earthened | Khaniyapati Tole Permanent
142 | 9 199 Bimala Rana Residential+Commercial Residential+Commercial 4.5 Frame Structure RCC Nayabajar Marg 20 Yes | Yes | Yes Pitch Pipalbot Permanent
143 | 9 140 Bina Gurung Residential+Commercial Residential+Commercial 2 Frame Structure RCC Waling Bajar Sadak 20 Yes | Yes | Yes Pitch Bagale Tole Permanent
- . . . . Kachi (Stone . . .
144 | 9 118/27 Bini Madhav Kandel Residential Residential 25 Masonary) Jasta Siddhartha Highway 36 Yes | Yes | Yes Pitch Kandel Gaun Permanent
145 | 9 1249 Binod Karki Residential+Commercial Residential+Commercial 6 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Sitalnagar Permanent
146 | 9 400 Binod Pandey+Nisha Miya Residential+NIC Asia Bank Financial 4 Frame Structure RCC Waling Bajar Sadak 20 Yes | Yes | Yes Pitch Waling Bajar Permanent
147 | 9 313/76 Binod Shrestha Residential Residential 1 Kachi Jasta Sahakarya Marg 20 Yes | Yes | Yes Pitch Sahakarya Tole Permanent
148 | 9 791 Bipin Chaudhary Residential+Commercial Residential+Commercial 5 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Nayabajar Permanent
149 | 9 1095 Bir Bahadur Thapa Residential+Commercial Residential+Commercial 4 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Sitalnagar Permanent
150 | 9 513 Birendra Rana Residential+Commercial Residential+Commercial 4 Frame Structure RCC Waling Bajar Sadak 20 Yes | Yes | Yes Pitch VIP Tole Permanent
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151 | 9 337 Bishnu Bahadur Malla Commercial Commercial 1 Frame Structure RCC Nayabajar Marg 20 Yes | Yes | Yes Pitch Nayabajar Permanent
152 | 9 96 Bishnu Maya Thapa Residential Residential 35 Frame Structure RCC Nayabajl\a;lr;rl?:galdlkhet 12 Yes | Yes | Yes | Earthened | Khaniyapati Tole Permanent
153 | 9 666 Bishnu Pangeni Residential Residential 2 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Sahakarya Tole Permanent
154 | 9 89 Bishnu Prasad Bagale Residential+Commercial Residential+Commercial Frame Structure RCC Waling Bajar Sadak 20 Yes | Yes | Yes Pitch Bagale Tole Permanent
155 | 9 117/26 Bishnu Prasad Dhakal Residential Residential 25 Frame Structure RCC Sahakarya Marg 12 Yes | Yes | Yes | Earthened Sahakarya Tole Permanent
156 | 9 1012 Bishnu Prasad Dumre Residential+Commercial Residential+Commercial 2 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Jaisi Pandhera Permanent
157 | 9 290 Bishnu Shahi Darji Residential+Commercial Residential+Commercial 2 Load Bearing Jasta Waling Bajar Sadak 20 Yes | Yes | Yes Pitch Pipalbot Tole Permanent
158 | 9 478 Bishnu Shrestha Residential+Commercial Residential+Commercial 5 Frame Structure RCC Waling Bajar Sadak 20 Yes | Yes | Yes Pitch Waling Bajar Permanent
159 | 9 34/50 Bishnu Thapa Residential Residential 3 Frame Structure RCC Kataharbot Tole Marg 12 Yes | Yes | Yes Pitch Kataharbot Permanent
160 | 9 55 Bishnu Thapa Residential Residential 2 Frame Structure RCC Vhu.Pu. Tole Marg 12 Yes | Yes | Yes Pitch Vhu.Pu. Tole Permanent
161 | 9 1543 Bodhraj Regmi Residential Residential 1 Load Bearing Jasta Siddhartha Highway 36 Yes | Yes | Yes Pitch Kharibot Permanent
. . . . . . . . . . . Waling Main
162 | 9 857 Bodhraj Regmi Residential+Commercial Residential+Commercial 3 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Chowk Permanent
163 | 9 216 Bodhraj Subedi Residential Residential 25 Frame Structure RCC Dumrikot-B.P. Marg 20 Yes | Yes | Yes Pitch B.P. Tole Permanent
164 | 9 195/93 Bodraj Subedi Residential Residential 25 Frame Structure Jasta Goreto 0 No Yes | Yes Sano Katauje Permanent
165 | 9 150/32 Buddha Kumari Darji Residential Residential 25 Frame Structure RCC Goreto 6 No Yes | Yes | Earthened Nayabajar Permanent
166 | 9 78 Buddhi Narayan Aryal Residential Residential 25 Frame Structure RCC Vhu.Pu. Tole Marg 12 Yes | Yes | Yes Pitch Vhu.Pu. Tole Permanent
167 | 9 357 Buddhisagar Subedi Residential Residential 25 Frame Structure RCC Dumrikot-B.P. Marg 20 Yes | Yes | Yes Pitch B.P. Tole Permanent
168 | 9 | 170/121 Budhisagar Subedi Residential Residential 1 Frame Structure RCC Thumka Marg 12 Yes | Yes | Yes | Earthened Thumka Permanent
169 | 9 382 Chakra Bahadur Aale Residential+Commercial Residential+Commercial 25 Frame Structure RCC Waling Bajar Sadak 20 Yes | Yes | Yes Pitch Waling Bajar Permanent
170 | 9 286/20 Chamaklal Kunwar Residential+Commercial Residential+Commercial 35 Frame Structure RCC Pipalbot Tole Marg 8 Yes | Yes | Yes Pitch Pipalbot Permanent
. . . Kachi (Brick :
171 | 9 34/20 Chandi Dumre Commercial Commercial 1 Masonary) Jasta Kataharbot Tole Marg 12 Yes | Yes | Yes Pitch Kataharbot Permanent
172 | 9 30 Chandi Prasad Subedi Residential+Commercial Residential+Commercial 1 Frame Structure RCC Jaycees Marg 20 Yes | Yes | Yes Pitch Jaycees Tole Permanent
173 | 9 20/46 Chandra Bahadur KC Industry Industrial 1 Jasta Jasta Vhu.Pu. Tole Marg 12 Yes | Yes | Yes | Earthened Vhu.Pu. Tole Permanent
174 | 9 1361 Chandra Bahadur Rana Residential Residential 35 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Kharibot Permanent
175 | 9 82/111 ChandraCBhar?;c:iu r Thapa Residential+Commercial Residential+Commercial 2 Frame Structure RCC Nayabajar Marg 20 Yes | Yes | Yes Pitch Udhy(?oianljya Permanent
176 | 9 | 170/143 Chandra Kanta Subedi Residential Residential 2 Kachi Jasta Thumka Marg 12 Yes | Yes | Yes | Earthened Thumka Permanent
- N . . Kachi (Stone . . .
177 | 9 165 Chandra Kanta Tiwari Residential Residential 2 Masonary) Jasta Nagarpalika Marg 20 Yes | Yes | Yes Pitch Katauje Permanent
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178 | 9 864 Chandra Kumari Shrestha Residential+Commercial Residential+Commercial 4 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Waling Mode Permanent
179 | 9 328 Chandra Man Shrestha Re(s:gjr?;trﬁé%gt)ier Residential 6 Frame Structure RCC Waling Bajar Sadak 20 Yes | Yes | Yes Pitch Bolbom Chowk Permanent
180 | 9 1349 Chandrakala B.K. Residential+Commercial Residential+Commercial 3 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Kharibot Permanent
181 | 9 1517 Chandrakala Tiwari Residential+Commercial Residential+Commercial 4 Frame Structure Jasta Siddhartha Highway 36 Yes | Yes | Yes Pitch Kharibot Permanent
182 | 9 374 Chandraman Shrestha Residential+Kumari Bank Financial 5 Frame Structure RCC Waling Bajar Sadak 20 Yes | Yes | Yes Pitch Waling Bajar Permanent
. . . . Kachi (Stone .
183 | 9 118/84 Chayachandra kandel Residential Residential 3 Masonary) Jasta Nayagaun Marg 20 Yes | Yes | Yes Pitch Kandel Gaun Permanent
184 | 9 1617 Chet B Gaha Residential+Commercial Residential+Commercial 2 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Kharibot Permanent
185 | 9 674 Chet Narayan Shrestha Residential Residential 3 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Sahakarya Tole Permanent
186 | 9 2255 Chhabilal Koirala Residential Residential 1 Frame Structure RCC Dumr_lkot-I_S.P. ChOWk' 20 Yes | Yes | Yes Pitch Kharibot Permanent
Bhimtari-Kharibot
187 | 9 286/29 Chhabilal Kunwar Residential Residential 35 Frame Structure RCC Pipalbot Tole Marg 8 Yes | Yes | Yes Pitch Pipalbot Permanent
188 | 9 172 Chhabilal Kunwar Residental+Finance Financial 2 Frame Structure RCC Waling Bajar Sadak 20 Yes | Yes | Yes Pitch Bagale Tole Permanent
189 | 9 49/60 Chhabilal Subedi Residential Residential 1 Kachi Jasta Kedarnath Marg 0 No Yes | Yes | Earthened Sano Katauje Permanent
190 | 9 783 Chiranjeevi Sharma Residential+Commercial Residential+Commercial 4 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Nayabajar Permanent
191 | 9 1177 Chit Bahadur Thapa Residential Residential 3 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Sitalnagar Permanent
192 | 9 1045 Chitra Bahadur Thapa Residential+Commercial Residential+Commercial 3 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Jaisi Pandhera Permanent
193 | 9 194 Chitra Kumari Darji Residential+Commercial Residential+Commercial 2 Frame Structure RCC Nayabajar Marg 20 Yes | Yes | Yes Pitch Nayabajar Permanent
194 | 9 635 Chnadramaya Gurung Residential+Commercial Residential+Commercial 3 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Kedarnath Permanent
195 | 9 266 Chok Narayan Shrestha Reéfﬁ;ifgz?ser Residential 4 Frame Structure RCC Waling Bajar Sadak 20 Yes | Yes | Yes Pitch Waling Bajar Permanent
19 | 9 84/82 Cholakant Bagale Goth Temporary 1 Frame Structure RCC Odagazzv(gfgz dHaUda' 8 Yes | Yes | Yes | Earthened Katauje Tole Temporary
197 | 9 311 Cholakanta Aryal Residential+Commercial Residential+Commercial 3 Frame Structure RCC Nayabajar Marg 20 Yes | Yes | Yes Pitch Nayabajar Permanent
198 | 9 286/10 Cholakanta Bagale Residential+Commercial Residential+Commercial 4 Frame Structure RCC Pipalbot Tole Marg 8 Yes | Yes | Yes Pitch Pipalbot Permanent
199 | 9 367 Cholakanta Subedi Residential Residential 2 Frame Structure RCC Dumrikot-B.P. Marg 20 Yes | Yes | Yes Pitch B.P. Tole Permanent
200 | 9 871 Chop Narayan Shrestha Residential+Commercial Residential+Commercial 3 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Wacl;rr:gwhﬂaln Permanent
201 | 9 106 Chudamani Kharal Residential Residential 2 Frame Structure RCC Nayagaun Marg 20 Yes | Yes | Yes Pitch Nayagaun Permanent
202 | 9 138/12 Chumakala Kuwar Residential Residential 2 Frame Structure RCC Vhu.Pu. Tole Marg 12 Yes | Yes | Yes | Earthened Vhu.Pu. Tole Permanent
203 | 9 125 Chun Kumari Thapa Residential+Commercial Residential+Commercial 3 Frame Structure RCC Vhu.Pu. Tole Marg 12 Yes | Yes | Yes Pitch Vhu.Pu. Tole Permanent
204 | 9 1605 Chura Kumari Gaha Residential Residential 2 Kachi (Stone RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Kharibot Permanent
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Masonary)
205 | 9 327 Dal Bahadur Thapa Residential Residential 2 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Khaniyapati Permanent
206 | 9 500 Dal Bahadur Thapa Residential+Commercial Residential+Commercial 45 Frame Structure RCC Waling Bajar Sadak 20 Yes | Yes | Yes Pitch Waling Bajar Permanent
207 | 9 103 Daman Kumari Shrestha Commercial Commercial 25 Frame Structure RCC Adhikhola Corridor 20 Yes | Yes | Yes Earthen Waling Mode Permanent
208 | 9 190 Dammra Pangeni Residential Residential 35 Frame Structure RCC Jaisi Pandhera Marg 20 Yes | Yes | Yes Pitch joisi-pandera Permanent
209 | 9 512 Damodar Gaihre Commercial Commercial 1 Frame Structure RCC Waling Bajar Sadak 20 Yes | Yes | Yes Pitch Waling Bajar Permanent
210 | 9 527 Damodar Gaihre Commercial Commercial 1 Frame Structure RCC Waling Bajar Sadak 20 Yes | Yes | Yes Pitch Waling Mode Permanent
211 | 9 1345 Dan Bahadur B.K. Residential+Commercial Residential+Commercial 3 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Sitalnagar Permanent
212 | 9 1381 Dasarath Prasad Shrestha Residential+Commercial Residential+Commercial 4 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Kharibot Permanent
. . . . . . . . Udhyog Banijya
213 | 9 82/106 Dasarath Shrestha Residential+Commercial Residential+Commercial 2 Frame Structure RCC Nayabajar Marg 20 Yes | Yes | Yes Pitch Tole Permanent
214 | 9 351 Dashiraya Pangeni Residential+Commercial Residential+Commercial 3 Frame Structure RCC Nayabajar Marg 20 Yes | Yes | Yes Pitch Nayabajar Permanent
215 | 9 1100 Daya Prasad Regmi Residential+Commercial Residential+Commercial 2 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Jaisi Pandhera Permanent
216 | 9 503 Daya Ram Pangeni Residential Residential 3 Frame Structure RCC Katauje-Kha Pa 12 Yes | Yes | Yes Pitch katauje Permanent
Dharachaur Jane Sadak
217 | 9 433 Dayaram Gaihre Dairy Industrial 1 Truss Jasta Sahakarya Marg 20 Yes | Yes | Yes Pitch Sahakarya Permanent
218 | 9 917 Dayaram Regmi Residential+Commercial Residential+Commercial 4 RCC+Truss Jasta Siddhartha Highway 36 Yes | Yes | Yes Pitch Waling Mode Permanent
219 | 9 385 Dayaram Tiwari Residential Residential 1 Frame Structure Jasta Katauje-Kha Pa 12 Yes | Yes | Yes Pitch Katauje Tole Permanent
Dharachaur Jane Sadak
220 | 9 51 Debaka Parajuli Residential Residential 3 Frame Structure RCC Namuna Marg 12 Yes | Yes | Yes Pitch Katauje Permanent
221 | 9 177 Deepak Lamsal Residential Residential 3 Frame Structure RCC Nayagaun Marg 20 Yes | Yes | Yes Pitch Nayagaun Permanent
222 | 9 609 Deepak Subedi Residential+Commercial Residential+Commercial 4 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Kedarnath Permanent
223 | 9 155 Deependra Man Shrestha Residential+Commercial Residential+Commercial 3 Frame Structure RCC Waling Bajar Sadak 20 Yes | Yes | Yes Pitch Bagale Tole Permanent
224 | 9 84/107 Del Bahadur Palli Magar Residential Residential 1 Load Bearing Jasta OdagaZZT(gf;ﬁ d::Uda' 8 Yes | Yes | Yes | Earthened Katauje Tole Permanent
225 | 9 200/19 Dev Bogati Residential Residential 25 Frame Structure RCC Sahakarya Marg 20 Yes | Yes | Yes Pitch Sahakarya Tole Permanent
226 | 9 261 Dev Kuma;;ﬁ;:ryaﬁmpak Residential+Commercial Residential+Commercial 2 Frame Structure RCC Nayabajar Marg 20 Yes | Yes | Yes Pitch Pipalbot Tole Permanent
227 | 9 326 Dev Kumari Tiwari Residential+Commercial Residential+Commercial 35 Frame Structure RCC Sahakarya Marg 20 Yes | Yes | Yes Pitch Sahakarya Permanent
228 | 9 1144 Dev Prasad Upadhyaya Residential+Commercial Residential+Commercial 45 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Jaisi Pandhera Permanent
229 | 9 118/51 Devi Kandel Residential Residential 2 Frame Structure Jasta Goreto 0 No Yes | Yes Kandel Gaun Permanent
230 | 9 - Devi P. Tiwari Goth Temporary 1 Kachi Jasta Goreto 0 No Yes | Yes Nayagaun Temporary
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231 | 9 150/58 Devi Prasad Tiwari Residential Residential 1 Frame Structure RCC Nayagaun Marg 20 Yes | Yes | Yes Pitch Nayagaun Permanent
232 248 Devilal Subedi Residential Residential 25 Frame Structure RCC Dumrikot-B.P. Marg 20 Yes | Yes | Yes Pitch B.P. Tole Permanent
233 | 9 334 Devrupa Pangeni Residential Residential 1 Frame Structure RCC Katauje-Kha Pa 12 Yes | Yes | Yes Pitch Katauje Tole Permanent
Dharachaur Jane Sadak
234 | 9 344 Devrupa Pangeni Residential Residential 2 Kachi (Stone Jasta Katauje-Kha Pa 12 Yes | Yes | Yes Pitch Katauje Tole Permanent
Masonary) Dharachaur Jane Sadak
235 | 9 95 Dhan Kumari Bagale Residential+Commercial Residential+Commercial 3 Frame Structure RCC Waling Bajar Sadak 20 Yes | Yes | Yes Pitch Bagale Tole Permanent
236 | 9 157 Dhan Kumari Thapa Residential Residential 25 Frame Structure RCC Nayabaj&rz;zaldlkhet 12 Yes | Yes | Yes | Earthened | Khaniyapati Tole Permanent
237 | 9 25 Dhan P. Subedi Residential Residential 2 Frame Structure RCC B.P. Marg 20 Yes | Yes | Yes Pitch B.P. Tole Permanent
238 | 9 257 Dhan Prasad Regmi Residential+Commercial Residential+Commercial 25 Frame Structure RCC Nagarpalika Marg 20 Yes | Yes | Yes Pitch Katauje Permanent
Dhan Prasad . Nayabajar-Baidikhet . .
239 | 9 180/1 Subedi(Associate to 0114) Hotel and Party Palace Industrial 3.5 Frame Structure Jasta Marg 12 Yes | Yes | Yes | Earthened | Khaniyapati Tole Permanent
240 | 9 235 Dhana Kumari Bagale Re5|dent|all(w/tFCi(r)]arLr;]r(r:1:rC|al+Ban Financial 2 Frame Structure RCC Waling Bajar Sadak 20 Yes | Yes | Yes Pitch Pipalbot Tole Permanent
241 | 9 180 Dhana Prasad Subedi Hotel and Party Palace Industrial 1 Frame Structure RCC Nayabajl\a;lré%aldlkhet 12 Yes | Yes | Yes | Earthened | Khaniyapati Tole Permanent
242 | 9 27214 Dhana Prasad Tiwari Residential Residential 25 Frame Structure Jasta Nagarpalika Marg 20 Yes | Yes | Yes Pitch Katauje Permanent
243 | 9 216 Dhana Prasad Tiwari Commercial Commercial 1 Kachi (Block) Jasta Nagarpalika Marg 20 Yes | Yes | Yes Pitch Katauje Permanent
244 | 9 914 Dhana Prasad Tiwari Residential+Commercial Residential+Commercial 2 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Waling Mode Permanent
. . . . . . Kachi (Stone . .
245 | 9 18 Dhanapati Pangani Residential Residential 2 Masonary) Jasta Odare Marg 12 Yes | Yes | Yes Pitch Katauje Permanent
170/307/4 . . N N .
246 | 9 6 Dhanapati Subedi Residential Residential 3 Kachi Jasta Thumka Marg 12 Yes | Yes | Yes | Earthened Thumka Permanent
. . . - Katauje-Kha Pa .
247 | 9 - Dhara Chaur Mandir Regligious (Temple) Community Buildings Frame Structure 0 Yes | Yes | Yes Pitch Dhara Chaur Permanent
Dharachaur Jane Sadak
248 | 9 50 Dharma Thapa Residential+Commercial Residential+Commercial 3 Frame Structure RCC Waling Bajar Sadak 20 Yes | Yes | Yes Pitch Kataharbot Tole Permanent
249 | 9 16 Dhir Bahadur Rana Residential+Commercial Residential+Commercial 25 Frame Structure RCC Waling Bajar Sadak 20 Yes | Yes | Yes Pitch Kataharbot Tole Permanent
N . L . Kachi (Stone : : . .
250 | 9 245 Dhruva Bagale Residential+Commercial Residential+Commercial 2 Masonary) Jasta Waling Bajar Sadak 20 Yes | Yes | Yes Pitch Pipalbot Tole Permanent
251 | 9 184 Dhurba Parajuli Residential Residential 1 Frame Structure RCC Jaisi Pandhera Marg 20 Yes | Yes | Yes Pitch joisi pandera Permanent
252 | 9 138 Dil Bahadur B.K. Residential+Commercial Residential+Commercial 3 Frame Structure RCC Nayabajar Marg 20 Yes | Yes | Yes Pitch Nayabajar Permanent
253 | 9 1030 Dil Bahadur Thapa Residential+Commercial Residential+Commercial 3 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Jaisi Pandhera Permanent
254 | 0 1255 Dil Kumari Khanal Residential+Commercial Residential+Commercial 6 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Sitalnagar Permanent
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255 | 9 34/33 Dil Kumari Shrestha Residential+Commercial Residential+Commercial 2 Frame Structure RCC Kataharbot Tole Marg 12 Yes | Yes | Yes Pitch Kataharbot Permanent
256 | 9 151 Dil Kumari Subedi Residential Residential 1 Frame Structure RCC Kedarnath Marg 12 Yes | Yes | Yes Pitch Sano Katauje Permanent
257 | 9 487 Dil Kumari Tiwari Residential Residential 1 Frame Structure RCC Waling Bajar Sadak 20 Yes | Yes | Yes Pitch VIP Tole Permanent
258 | 9 147 Dil Maya B.K. Residential+Commercial Residential+Commercial 3 Frame Structure RCC Kedarnath Marg 20 Yes | Yes | Yes | Gravelled Nayabajar Permanent
. L . . . . Kachi (Stone :
259 | 9 458/60 Diladevi Tiwari Residential Residential 2 Masonary) RCC Goreto 6 Yes | Yes | Yes | Earthened Katauje Permanent
260 | 9 82/28 Dilip Pratap Khand Residential Residential 3 Frame Structure Jasta Banijya Tole Marg 12 Yes | Yes | Yes Pitch Udhyc_>rgoI|3eanuya Permanent
261 | 9 84 Dilip Pratap Khand Residential+Finance Financial 3 Frame Structure RCC Waling Bajar Sadak 20 Yes | Yes | Yes Pitch Bagale Tole Permanent
262 | 9 406 Dilli Grill Industry Grill Industry Industrial 1 Jasta Jasta Dumrikot-B.P. Marg 20 Yes | Yes | Yes Pitch B.P. Tole Permanent
263 | 9 286/26 Dilli Maya Aryal Residential+Commercial Residential+Commercial 1 Frame Structure RCC Pipalbot Tole Marg 8 Yes | Yes | Yes Pitch Pipalbot Permanent
264 | 9 164 Dilli Sara Soti Thapa Residential+Commercail Residential+Commercial 2 Frame Structure RCC Nayabaj&réza'd'khet 12 Yes | Yes | Yes | Earthened | Khaniyapati Tole Permanent
265 | 9 299 Dilliram Pangeni Residential+Commercial Residential+Commercial 3 Frame Structure RCC Nayabajar Marg 20 Yes | Yes | Yes Pitch Nayabajar Permanent
266 | 9 1029 Dilliram Pangeni Residential+Commercial Residential+Commercial 3 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Jaisi Pandhera Permanent
267 | 9 434 Dilliram Pangeni Residential+Commercial Residential+Commercial 3 Frame Structure RCC Waling Bajar Sadak 20 Yes | Yes | Yes Pitch Waling Bajar Permanent
268 | 9 993 Dilliram Poudel Residential+Commercial Residential+Commercial 3 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Waling Mode Permanent
- - . . . . . Kachi (Stone . .
269 | 9 126/65 Dilliram+Bhojraj Subedi Residential Residential 2 Masonry) Jasta Dumrikot-B.P. Marg 20 Yes | Yes | Yes Pitch B.P. Tole Permanent
270 | 9 175 Dilukumari Thapa Residential+Commercial Residential+Commercial 25 Frame Structure RCC Nayabajar Marg 20 Yes | Yes | Yes Pitch Pipalbot Permanent
271 | 9 787 Dina Bandu Parajuli Residential+Commercial Residential+Commercial 5 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Nayabajar Permanent
272 | 9 1023 Dipa Kumari Regmi Residential+Commercial Residential+Commercial 3 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Jaisi Pandhera Permanent
. . S . . Kachi (Stone
273 | 9 [170/113/59 Dipa Subedi Residential Residential 1 Masonary) Jasta Thumka Marg 12 Yes | Yes | Yes | Earthened Thumka Permanent
. L o . . Kachi (Mud
274 | 9 150/78 Dipa Tiwari Residential Residential 1 Mortar) Jasta Goreto 0 No Yes | Yes Nayagaun Permanent
275 | 9 43/40 Dipak Kandel Residential Residential 25 Frame Structure RCC Dumrikot-B.P. Marg 20 Yes | Yes | Yes Pitch Dumrikot Permanent
276 | 9 117 Dipak Thapa Residential Residential 1 Frame Structure RCC Vhu.Pu. Tole Marg 12 Yes | Yes | Yes Pitch Vhu.Pu. Tole Permanent
277 | 9 280 Dipak Wagle Residential+Commercial Residential+Commercial 3 Frame Structure RCC Waling Bajar Sadak 20 Yes | Yes | Yes Pitch Pipalbot Tole Permanent
278 | 9 356 Dipendra Prasad Tiwari Residential+Commercial Residential+Commercial 2 Frame Structure RCC Nayabajar Marg 20 Yes | Yes | Yes Pitch Nayabajar Permanent
279 | 9 817 Dipendra Tiwari Residential+Finance Financial 2 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Nayabajar Permanent
280 | 9 105 Dirga Prasad Kandel Residential+Commercial Residential+Commercial 3 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Kandel Gaun Permanent
281 | 9 43 Dollendra Thapa Residential Residential 3 Frame Structure RCC Udhyog Banijya Tole 12 Yes | Yes | Yes Pitch Udhyog Banijya Permanent
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282 | 9 298 Dolraj Basyal Residential Residential Frame Structure RCC Pani Tank Jane Sadak 12 Yes | Yes | Yes Pitch Katauje Tole Permanent
283 | 9 1613 Dolraj Koirala Residential Residential 3 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Kharibot Permanent
284 | 9 322 Dolraj Pangeni Re3|dent|al+I;I:§Ehapuchchhre Financial 3 Frame Structure RCC Nayabajar Marg 20 Yes | Yes | Yes Pitch Nayabajar Permanent
. . . . . . . . . . . Waling Main
285 | 9 835 Dolraj Pangeni Residential+Commercial Residential+Commercial 2 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Chowk Permanent
286 | 9 458/26 Dolraj Tiwari Residential Residential 2 Kachi (Stone RCC Katauje-Kha Pa 12 Yes | Yes | Yes Pitch Katauje Permanent
Masonary) Dharachaur Jane Sadak
287 | 9 390 Dolraj Tiwari Residential+Commercial Residential+Commercial 2 Load Bearing Jasta Waling Bajar Sadak 20 Yes | Yes | Yes Pitch Waling Bajar Permanent
288 | 9 877 Domanti Shrestha Residential+Commercial Residential+Commercial 4 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Wacl:ltr:gwl\ﬁam Permanent
289 | 9 1044 Doraj Tiwari Residential+Commercial Residential+Commercial 1 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Jaisi Pandhera Permanent
290 | 9 48 Durga Devi Sharma Residental+Finance Financial 3 Frame Structure RCC B.P. Marg 20 Yes | Yes | Yes Pitch B.P. Tole Permanent
291 | 9 28 Durga Kgﬁ; ?trrlali\leupane Residential Residential 2 Frame Structure RCC Namuna Marg 12 Yes | Yes | Yes Pitch Katauje Permanent
292 | 9 1099 Durga Kumari Parajuli Residential+Commercial Residential+Commercial 3 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Sitalnagar Permanent
293 | 9 395 Durga Narayan Subedi Residential Residential 2 Frame Structure RCC Dumrikot-B.P. Marg 20 Yes | Yes | Yes Pitch B.P. Tole Permanent
294 | 9 657 Durga Parajuli Residential+Commercial Residential+Commercial 3 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Kedarnath Permanent
295 | 9 371 Durga Prasad Tiwari Residential+Commercial Residential+Commercial 3.5 Frame Structure RCC Sahakarya Marg 20 Yes | Yes | Yes Pitch Sahakarya Permanent
296 | 9 370 Durga Subedi Residential Residential 2 Frame Structure RCC Dumrikot-B.P. Marg 20 Yes | Yes | Yes Pitch B.P. Tole Permanent
297 | 9 154 Durga Tiwari Residential Residential 1 Frame Structure RCC Nagarpalika Marg 20 Yes | Yes | Yes Pitch katauje Permanent
298 | 9 776 Durga Tiwari Hotel Greenland( Commercial) Industrial 3.5 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Sahakarya Tole Permanent
299 | 9 165 Ful Kumari Thapa Residential Residential 2 Frame Structure RCC Nayabajl\a;lrézaldlkhet 12 Yes | Yes | Yes | Earthened | Khaniyapati Tole Permanent
300 | 9 429 Gagan Thapa Residential+Commercial Residential+Commercial 25 Frame Structure RCC Waling Bajar Sadak 20 Yes | Yes | Yes Pitch VIP Tole Permanent
301 |9 2233 Ganesh Koirala Residential Residential 1 Kachi (Stone Jasta Dumr_lkot-l_3.P. ChOWk' 20 Yes | Yes | Yes Pitch Kharibot Permanent
Masonary) Bhimtari-Kharibot
302 | 9 162 Ganesh Parajuli Commercial Commercial 1 Block+Truss Jasta Nayabajar Marg 20 Yes | Yes | Yes Pitch Nayabajar Temporary
303 | 9 338 Ganesh Prasad Sharma Avrjel Residential+Commercial Residential+Commercial 2 Frame Structure RCC Nayabajar Marg 20 Yes | Yes | Yes Pitch Nayabajar Permanent
304 | 9 267 Ganga Pandey Commercial Commercial 1 Kachi Jasta Waling Bajar Sadak 20 Yes | Yes | Yes Pitch Pipalbot Tole Permanent
305 | 9 44 Ganga Saru Magar Residential Residential 3 Frame Structure RCC Namuna Marg 12 Yes | Yes | Yes Pitch Katauje Permanent
306 | 9 25 Gangadhar Subedi Residential+Commercial Residential+Commercial 1 Frame Structure RCC Waling Bajar Sadak 20 Yes | Yes | Yes Pitch Kataharbot Tole Permanent
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307 | 9 63 Gautam Pangeni Residential+Commercial Residential+Commercial 25 Frame Structure | RCC+Jasta Waling Bajar Sadak 20 Yes | Yes | Yes Pitch Bagale Tole Permanent
308 | 9 205 Geeta Bhandari Residentiabggg;s:rcial+Ban Financial 3.5 Frame Structure RCC Nagarpalika Marg 20 Yes | Yes | Yes Pitch Katauje Permanent
309 | 9 106 Ghan Bahadur Bhujel Residential Residential 2 Frame Structure RCC Vhu.Pu. Tole Marg 12 Yes | Yes | Yes Pitch Vhu.Pu. Tole Permanent
310 | 9 72 Ghan Bahadur Thapa Residential Residential 3 Frame Structure RCC Vhu.Pu. Tole Marg 12 Yes | Yes | Yes Pitch Vhu.Pu. Tole Permanent
311 | 9 124770 Ghan Shyam Subedi V};s;\t/?ocr:]aﬁ#gmﬁwt;lf ngpi?ut Educational 1 Block+Jasta Jasta Nayabaj&rz;zaidikhet 12 Yes | Yes | Yes | Earthened Nayabajar Permanent
312 | 9 | 124/70/1 Ghan Shyam Subedi V};s;\t/?ocr:]aﬁu:gﬁﬁt;lf ngpi?ut Educational 1 Block+Jasta Jasta Nayabaj&rz;zaidikhet 12 Yes | Yes | Yes | Earthened Nayabajar Permanent
313 | 9 | 124/70/2 Ghan Shyam Subedi Vlégg\tli{jg::aﬁ#:gir:i?]tglf ngtr:?ut Educational 1 Block+Jasta Jasta Nayabaj'\a;lra;rl?éaidikhet 12 Yes | Yes | Yes | Earthened Nayabajar Permanent
314 | 9 1052 Ghane Thapa Residential+Commercial Residential+Commercial 3 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Jaisi Pandhera Permanent
315 | 9 440/79 Ghanshyam Kandel Commercial Commercial 1 Truss Jasta Sahakarya Marg 12 Yes | Yes | Yes | Earthened Sahakarya Tole Permanent
316 | 9 146 Ghanshyam Pangeni Residential Residential 1 Frame Structure RCC Jaisi Pandhera Marg 20 Yes | Yes | Yes Pitch joisi pandera Permanent
317 | 9 625 Ghanshyam Subedi Residential+Commercial Residential+Commercial 35 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Kedarnath Permanent
318 | 9 217 Giri Raj Shrestha Residential+Commercial Residential+Commercial 2 Frame Structure RCC Waling Bajar Sadak 20 Yes | Yes | Yes Pitch Pipalbot Tole Permanent
319 | 9 1629 Girman Gurung Residential+Commercial Residential+Commercial 2 Frame Structure | RCC+Jasta Siddhartha Highway 36 Yes | Yes | Yes Pitch Kharibot Permanent
320 | 9 1597 Girmaga(igreL:]r;g/Dilu Residential Residential 1 K&ZZLEES/(;I( Jasta Siddhartha Highway 36 Yes | Yes | Yes Pitch Kharibot Permanent
321 | 9 209 Gita Kumari Rana Residential+Commercial Residential+Commercial 25 Frame Structure RCC Kedarnath Marg 20 Yes | Yes | Yes | Gravelled Nayabajar Permanent
322 | 9 271 Gomata Pandey Commercial Commercial 1 Kachi Jasta Waling Bajar Sadak 20 Yes | Yes | Yes Pitch Pipalbot Tole Permanent
323 | 9 223 Gopal Malla Residential+Commercial Residential+Commercial 25 Frame Structure RCC Waling Bajar Sadak 20 Yes | Yes | Yes Pitch Pipalbot Tole Permanent
324 | 9 165 Gopal Prasad Upadhyaya Residential+Commercial Residential+Commercial 3 Frame Structure RCC Waling Bajar Sadak 20 Yes | Yes | Yes Pitch Bagale Tole Permanent
325 | 9 1083 Gopal Rana Residential+Commercial Residential+Commercial 5 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Sitalnagar Permanent
326 | 9 504 Gopi Bishwokarma Residential+Commercial Residential+Commercial 45 Frame Structure RCC Waling Bajar Sadak 20 Yes | Yes | Yes Pitch Waling Bajar Permanent
327 | 9 468 Gopi Krishna Tiwari Residential+Laxmi Bank Financial 6 Frame Structure RCC Waling Bajar Sadak 20 Yes | Yes | Yes Pitch Waling Bajar Permanent
328 | 9 57 Gopitra Soti Residential Residential 3 Frame Structure Jasta Waling Bajar Vitri Sadak 12 Yes | Yes | Yes | Gravelled Nanapani Tole Permanent
329 | 9 207 Govinda Pangeni Residential+Commercial Residential+Commercial 2 Frame Structure RCC Waling Bajar Sadak 20 Yes | Yes | Yes Pitch Pipalbot Tole Permanent
330 | 9 1207 Govinda Prasad Poudel Residential+Commercial Residential+Commercial 3.5 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Sitalnagar Permanent
331 | 9 196 Govinda Tiwari Residential Residential 3.5 Frame Structure RCC Namuna Marg 12 Yes | Yes | Yes | Earthened Jaisi Pandhera Permanent
332 | 9 344 Gudal Khand Residential+Commercial Residential+Commercial 3 Frame Structure RCC Walign Bajar Sadak 20 Yes | Yes | Yes Pitch Bolbom Chowk Permanent
333 |9 77 Guma Devi Kunwar Residential+Commercial Residential+Commercial 25 Frame Structure RCC Vhu.Pu. Tole Marg 12 Yes | Yes | Yes Pitch Vhu.Pu. Tole Permanent
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334 | 9 102 Gun Maya Gurung Residential Residential 2 Frame Structure RCC Nayabajha}lré%aldlkhet 12 Yes | Yes | Yes | Earthened | Khaniyapati Tole Permanent
335 | 9 358/26 Guna Prasad Pangeni Commercial Commercial 1 Truss Jasta Bolbom_Chowk- 12 Yes | Yes | Yes Pitch Bolbom Tole Permanent
Nayabajar Marg
336 | 9 1537 Gupta Bahadur Aale Residential Residential 1 Load Bearing Jasta Siddhartha Highway 36 Yes | Yes | Yes Pitch Kharibot Permanent
337 | 9 69 Gupta Bahadur Birkatta Residential+Commercial Residential+Commercial 2 Frame Structure RCC Vhu.Pu. Tole Marg 12 Yes | Yes | Yes Pitch Vhu.Pu. Tole Permanent
338 | 9 474 Gurudutt Tiwari Residential+Commercial Residential+Commercial 2 Frame Structure RCC Jaisi Pandhera Marg 20 Yes | Yes | Yes Pitch Katauje Permanent
339 | 9 93 Gyamu Pandey Residential Residential 1 Frame Structure RCC Kedarnath Marg 12 Yes | Yes | Yes Pitch Kedarnath Tole Permanent
340 | 9 1549 Gyan Bahadur Thapa Magar Residential+Commercial Residential+Commercial 3 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Kharibot Permanent
341 | 9 275 Gyan Prasad Pandey Commercial Commercial 1 Kachi Jasta Waling Bajar Sadak 20 Yes | Yes | Yes Pitch Pipalbot Tole Permanent
342 | 9 407 Gyan Prasad Tiwari Residential Residential 25 Frame Structure Jasta Katauje-Kha Pa 12 Yes | Yes | Yes Pitch Katauje Tole Permanent
Dharachaur Jane Sadak
343 | 9 220 Gyanu Aryal Residential+Commercial Residential+Commercial 3 Frame Structure RCC Sahakarya Marg 20 Yes | Yes | Yes Pitch Sahakarya Permanent
344 | 9 232 Gyanu Chhetri Residential Residential 2 Frame Structure RCC Nayabajhajlrz;%aldlkhet 12 Yes | Yes | Yes | Earthened | Khaniyapati Tole Permanent
345 | 9 808 Hairhar Pandey Residential+Finance Financial 3 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Waling Mode Permanent
; — : — . Kachi (Stone : . : .
346 | 9 241 Hari Bagale Residential+Commercial Residential+Commercial 2 Masonary) Jasta Waling Bajar Sadak 20 Yes | Yes | Yes Pitch Pipalbot Tole Permanent
347 | 9 121 Hari Bahadur Thapa Residential+Commercial Residential+Commercial 1 Frame Structure RCC Vhu.Pu. Tole Marg 12 Yes | Yes | Yes Pitch Vhu.Pu. Tole Permanent
348 | 9 117/35 Harikala Aryal Residential Residential 3 Frame Structure RCC Nagarpalika Marg 12 Yes | Yes | Yes | Earthened katauje Permanent
349 | 9 66 Harikala Pathak Residential+Commercial Residential+Commercial 2 Frame Structure RCC Nayabajar Marg 20 Yes | Yes | Yes Pitch Khaniyapati Tole Permanent
350 | 9 84/30 Harilal Pangeni Residential Residential 2 Frame Structure RCC Odare Marg 12 Yes | Yes | Yes | Earthened Katauje Permanent
351 |9 134 Harimaya Pangeni Residential Residential 2 Frame Structure RCC Jaisi Pandhera Marg 20 Yes | Yes | Yes Pitch joisi pandera Permanent
352 | 9 133/53 Harka Bahadur Thapa Residential Residential 3 Frame Structure RCC Vhu.Pu. Tole Marg 12 Yes | Yes | Yes | Earthened Vhu.Pu. Tole Permanent
o . . Katauje- Kha Pa . .
353 |9 51 Hasta Bahadur Gurung Residential Residential 25 Frame Structure RCC 20 Yes | Yes | Yes Pitch Katauje Tole Permanent
Dharachaur Jane Sadak
354 | 9 34/44 Hem Bahadur Thapa Residential Residential 3 Frame Structure RCC Kataharbot Tole Marg 12 Yes | Yes | Yes Pitch Kataharbot Permanent
355 | 9 138/20 Hem Bahadur Thapa Residential Residential 2 Frame Structure RCC Vhu.Pu. Tole Marg 12 Yes | Yes | Yes | Earthened Vhu.Pu. Tole Permanent
356 | 9 1171 Hem Narayan Manandhar Residential+Commercial Residential+Commercial 3 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Sitalnagar Permanent
357 | 9 111 Hemlal Kunwar Residential+Commercial Residential+Commercial 2 Frame Structure RCC Vhu.Pu. Tole Marg 12 Yes | Yes | Yes Pitch Vhu.Pu. Tole Permanent
358 | 9 193 Him Bahadur B.K. Residential+Commercial Residential+Commercial 25 Frame Structure RCC Waling Bajar Sadak 20 Yes | Yes | Yes Pitch Pipalbot Tole Permanent
. . . . . . . . . . . Waling Main
359 | 9 863 Himal Subedi Residential+Commercial Residential+Commercial 3 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Chowk Permanent
SDRC (P) Ltd., GEC (P) Ltd., and RES Engineering Consultancy-JV 54

251




Volume V: Final Report-Metric Addressing System, Waling as a Smart City

® = "
z 5| 2 8 S E £ £ > s sl & 2| 3| 5 £ 5
G |5 = 2 2 IS S = 5 T 2| 2| 8| 3 Z = =
- 5 O E ? 5 g g S| 2| 5| B g E
T I 7 5 g > 2| = @
@

360 | 9 844 Himlal Pangani Residential+Commercial Residential+Commercial 3 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Waling Mode Permanent
361 1567 Hira Bahadur Thapa Residential+Commercial Residential+Commercial 2 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Kharibot Permanent
362 | 9 19/26 Hira Moti Gurung Residential Residential 2 Frame Structure RCC Udhyog Banijya Galli 6 No Yes | Yes | Earthened Udhyglgoll'j;anijya Permanent
363 | 9 1393 Hom B Shrestha Residential Residential 3 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Kharibot Permanent
364 | 9 336 Hom Kanta Tiwari Residential+Commercial Residential+Commercial 2 Frame Structure Jasta Waling Bajar Sadak 20 Yes | Yes | Yes Pitch Bolbom Chowk Permanent
365 | 9 149 Homkanta Koirala Residential+Commercial Residential+Commercial 4.5 Frame Structure RCC Namuna Marg 12 Yes | Yes | Yes | Earthened Jaisi Pandhera Permanent
366 | 9 980 Homnath Poudel Residential+Cooperative Financial 1 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Waling Mode Permanent
367 | 9 85 Hum Narayan Shrestha Residential+Commercial Residential+Commercial 3.5 Frame Structure RCC Waling Bajar Sadak 20 Yes | Yes | Yes Pitch Bagale Tole Permanent
368 | 9 164 Huma Chhetri Residential Residential 1 Frame Structure RCC Jaisi Pandhera Marg 20 Yes | Yes | Yes Pitch joisi pandera Permanent
369 | 9 343 Huma Kanta Koirala Residential+Commercial Residential+Commercial 25 Frame Structure RCC Nayabajar Marg 20 Yes | Yes | Yes Pitch Nayabajar Permanent
370 | 9 | 170/317 Humakanta Khanal Residental+Finance Financial 25 Frame Structure RCC Thumka Marg 12 Yes | Yes | Yes | Earthened Thumka Permanent
371 | 9 288/13 Humakanta Pangeni Residential Residential 3.5 Frame Structure RCC Nayabajar Marg 20 Yes | Yes | Yes Pitch Nayabajar Permanent
372 | 9 449 Humkala Bhandari Residential Residential 1 Frame Structure RCC Dumrikot-B.P. Marg 20 Yes | Yes | Yes Pitch B.P. Tole Permanent
373 | 9 34/26 Humkala Pangeni Residential+Commercial Residential+Commercial 2 Frame Structure RCC Kataharbot Tole Marg 12 Yes | Yes | Yes Pitch Kataharbot Permanent
374 | 9 151 Humkanta Subedi Residential Residential 3 Frame Structure RCC Kedarnath Marg 12 Yes | Yes | Yes Pitch Sano Katauje Permanent
375 | 9 797 Inam Malla Ansari Residential+Commercial Residential+Commercial 5 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Nayabajar Permanent
376 | 9 345 Indra Bhusal Residential+Commercial Residential+Commercial 2 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Khaniyapati Permanent
377 | 9 19/32 Indra Kala Residential Residential 2 Frame Structure RCC Udhyog Banijya Galli 6 No Yes | Yes | Earthened Udhyc_)lgoianijya Permanent
378 | 9 49/49 Indra Narayan Subedi Residential Residential 1 Frame Structure RCC Kedarnath Marg 12 Yes | Yes | Yes Pitch Kedarnath Tole Permanent
379 | 9 73 Indra Prasad Regmi Residential+Commercial Residential+Commercial 2 Frame Structure RCC Vhu.Pu. Tole Marg 12 Yes | Yes | Yes Pitch Vhu.Pu. Tole Permanent
380 | 9 933 Ishwor Kumar Shrestha Residential+Commercial Residential+Commercial 5 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Waling Mode Permanent
381 | 9 151 Ishwor Man Shrestha Residential+Commercial Residential+Commercial 3 Frame Structure RCC Waling Bajar Sadak 20 Yes | Yes | Yes Pitch Bagale Tole Permanent
382 | 9 231 Ishwor Shrestha Residential Residential 4 Frame Structure RCC Nagarpalika Marg 20 Yes | Yes | Yes Pitch Katauje Permanent
383 | 9 26 Ishwori Prasad Tiwari Residential Residential 2 KI\EjI(;Zi()E\Satr(;/r)]e Jasta Nagarpalika Marg 12 Yes | Yes | Yes | Earthened Katauje Permanent
384 | 9 316 Ishwori Shrestha Residential+Commercial Residential+Commercial 2 Frame Structure RCC Waling Bajar Sadak 20 Yes | Yes | Yes Pitch Pipalbot Tole Permanent
385 | 9 84/43 Ishwori Tiwari Residential Residential 25 Frame Structure RCC Odare marg 12 Yes | Yes | Yes | Earthened Katauje Tole Permanent
386 | 9 420 Ishwori Tiwari Residential+Commercial Residential+Commercial 3 Frame Structure RCC Sahakarya Marg 20 Yes | Yes | Yes Pitch Sahakarya Tole Permanent
387 | 9 13 Ita Bahadur Raskoti Residential+Commercial Residential+Commercial 2 Frame Structure RCC Waling Bajar Sadak 20 Yes | Yes | Yes Pitch Kataharbot Tole Permanent
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388 | 9 152 Jabbar Miya Residential+Commercial Residential+Commercial 4 Frame Structure RCC Waling Bajar Sadak 20 Yes | Yes | Yes Pitch Bagale Tole Permanent
389 | 9 369 Jagannath Pangeni Residential+Commercial Residential+Commercial 3 Frame Structure RCC Nayabajar Marg 20 Yes | Yes | Yes Pitch Nayabajar Permanent
390 | 9 88/25 Jagat Bahadur Thapa Commercial Commercial 3 Frame Structure RCC Vhu.Pu. Tole Marg 12 Yes | Yes | Yes | Earthened Vhu.Pu. Tole Permanent
391 | 9 257 Jagat Thapa Residential+Commercial Residential+Commercial 25 Frame Structure Jasta Siddhartha Highway 36 Yes | Yes | Yes Pitch Khaniyapati Permanent
392 | 9 2259 Jagendra Gaha Magar Residential Residential 1 Kachi (Stone Jasta Dumr_lkot-I_S.P. ChOWk' 20 Yes | Yes | Yes Pitch Kharibot Permanent
Masonary) Bhimtari-Kharibot
393 | 9 381 Jagganath Tiwari Residential+Commercial Residential+Commercial 3.5 Frame Structure RCC Sahakarya Marg 20 Yes | Yes | Yes Pitch Sahakarya Permanent
394 | 9 870 Jahiruddin Miya Residential+Commercial Residential+Commercial 4 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Waling Mode Permanent
395 | 9 1155 Jaibun Nisha Residential+Commercial Residential+Commercial 4 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Sitalnagar Permanent
396 | 9 262 Janak P. Tiwari Remdenua;:g;g:f?(rzgl)n ent(Reve Administrative 2 Frame Structure RCC Nagarpalika Marg 20 Yes | Yes | Yes Pitch Katauje Permanent
A . . Kachi (Brick . . . .
397 | 9 918 Janak Tiwari Commercial Commercial 1 Masonary) Jasta Siddhartha Highway 36 Yes | Yes | Yes Pitch Waling Mode Permanent
398 | 9 391 Janaki Thapa Residential Residential 25 Frame Structure RCC Dumrikot-B.P. Marg 20 Yes | Yes | Yes Pitch B.P. Tole Permanent
399 | 9 94/38 Janardh Subedi Residential Residential 2 Kachi Jasta Goreto 0 No Yes | Yes Nayagaun Permanent
400 | 9 | 78/32/25 Jas Maya Gurung Residential Residential 35 Frame Structure RCC Nayabajl\a;lré%aldlkhet 12 Yes | Yes | Yes | Earthened | Khaniyapati Tole Permanent
401 | 9 1019 Jaylal Giri Residential+Commercial Residential+Commercial 1 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Jaisi Pandhera Permanent
402 | 9 701 Jeevan Malla Temporary Commercial Commercial 1 Jasta Jasta Siddhartha Highway 36 Yes | Yes | Yes Pitch Nayabajar Temporary
403 | 9 126 Jeevan tiwari Residential Residential 3 Frame Structure RCC Katauje-Kha Pa 12 Yes | Yes | Yes Pitch katauje Permanent
Dharachaur Jane Sadak
404 | 9 140 Jeevan tiwari(Associate to Residential Residential 2 Kachi (Stone Jasta Nagarpalika Marg 12 Yes | Yes | Yes Pitch katauje Permanent
1081) Masonary)
: — N Kachi (Mud . . .
405 | 9 634 Jhalak Subedi Residential Residential 1 Mortar) Jasta Siddhartha Highway 36 Yes | Yes | Yes Pitch Kedarnath Permanent
406 | 9 19/14 Jhalak Subedi Residential Residential 2 Frame Structure RCC Udhyog Banijya Galli 6 No Yes | Yes | Earthened UdhquQOIIBeanuya Permanent
407 | 9 595 Jhalak Subed|_+ Kamal Commercial Commercial 1 Kachi (Brick Jasta Siddhartha Highway 36 Yes | Yes | Yes Pitch Kedarnath Permanent
Subedi Masonary)
408 | 9 1080 Jiblal Pangani Commercial Commercial 1 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Jaisi Pandhera Permanent
409 | 9 88/51 Jit Bahadur Aale Residential Residential 25 Frame Structure RCC Vhu.Pu. Tole Marg 12 Yes | Yes | Yes | Earthened Vhu.Pu. Tole Permanent
410 | 9 | 117/30/36 Jograj Pathak Residential Residential 3.5 Frame Structure RCC Sahakarya Marg 12 Yes | Yes | Yes | Earthened Sahakarya TOle Permanent
411 | 9 1115 Junga Bahadur Aale Residential Residential 2 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Sitalnagar Permanent
412 | 9 841 Jyoti Kandel Residential+Polyclinic Health Service 2 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Waling Main Permanent
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Chowk
413 | 9 117 Kabita Kandel Residential Residential 3 RCC+Truss RCC+Jasta Siddhartha Highway 36 Yes | Yes | Yes Pitch Kandel Gaun Permanent
414 | 9 196 Kajiman+Rajuman Shrestha Reégﬁgﬂ%?};jer Residential 4 Frame Structure RCC Waling Bajar Sadak 20 Yes | Yes | Yes Pitch Waling Bajar Permanent
415 | 9 67 Kala Kumari Subedi Residential Residential 2 Frame Structure RCC Nayagaun Marg 20 Yes | Yes | Yes Pitch Nayagaun Permanent
416 | 9 157 Kala Thapa Residential+Commercial Residential+Commercial 2 Frame Structure RCC Nayabajar Marg 20 Yes | Yes | Yes Pitch Nayabajar Permanent
417 | 9 349 Kalinun Miya Residential+Commercial Residential+Commercial 3 Frame Structure RCC Waling Bajar Sadak 20 Yes | Yes | Yes Pitch VIP Tole Permanent
418 | 9 447 Kalpana Basyal Residential+Commercial Residential+Commercial 3 Frame Structure RCC Sahakarya Marg 20 Yes | Yes | Yes Pitch Sahakarya Tole Permanent
419 | 9 179 Kalpana Thapa Residential+Commercial Residential+Commercial 2 Frame Structure RCC Nayabajar Marg 20 Yes | Yes | Yes Pitch Pipalbot Permanent
420 | 9 56 Kamal Baral Residential Residential 1 Kachi (Block) Jasta Nayabajar Marg 20 Yes | Yes | Yes Pitch Udhyc_>rgoll?;anuya Permanent
421 | 9 463 Kamal Gaihre Residential+Commercial Residential+Commercial 3 Frame Structure RCC Sahakarya Marg 20 Yes | Yes | Yes Pitch Sahakarya Tole Permanent
422 | 9 265 Kamal Kandel Residential Residential 25 Frame Structure RCC Dumrikot-B.P. Marg 20 Yes | Yes | Yes Pitch B.P. Tole Permanent
423 | 9 34/58 Kamal Pangeni Residential Residential 1 Frame Structure RCC Kataharbot Tole Marg 12 Yes | Yes | Yes Pitch Kataharbot Permanent
424 | 9 84/24 Kamal Pangeni Residential Residential 25 Frame Structure RCC Odare Marg 12 Yes | Yes | Yes | Earthened Katauje Tole Permanent
425 | 9 145 Kamal Prasad Bagale Commercial Commercial 25 Frame Structure Jasta Waling Bajar Sadak 20 Yes | Yes | Yes Pitch Bagale Tole Permanent
426 | 9 Kamal Subedi Temporary Temporary 1 Kachi (Block) Jasta Siddhartha Highway 36 Yes | Yes | Yes Pitch Sahakarya Tole Temporary
. I R Kachi (Mud . . .
427 | 9 622 Kamal Subedi Residential Residential 2 Mortar) Jasta Siddhartha Highway 36 Yes | Yes | Yes Pitch Kedarnath Permanent
428 | 9 585 Kamal Sszgi(;'iﬂhalak Residential+Commercial Residential+Commercial 3 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Kedarnath Permanent
429 | 9 | 34/80/15 Kamala Basnet Residential Residential 3.5 Frame Structure RCC Kataharbot Tole Marg 12 Yes | Yes | Yes Pitch Kataharbot Tole Permanent
430 | 9 84/23 kamala Pangani Residential Residential 1 Frame Structure RCC Odare Marg 12 Yes | Yes | Yes | Earthened Katauje Tole Permanent
431 | 9 455 Kamala Pangeni Re5|dent|ail<4/-|£3i(r)];r:]r2:r(:|al+Ban Financial 3.5 Frame Structure RCC Waling Bajar Sadak 20 Yes | Yes | Yes Pitch VIP Tole Permanent
432 | 9 305 Kamala Rana Residential+Commercial Residential+Commercial 3.5 Frame Structure RCC Nayabajar Marg 20 Yes | Yes | Yes Pitch Nayabajar Permanent
433 | 9 61 Kamala Sen Thakuri Residential Residential 3 Frame Structure RCC Nayagaun Marg 20 Yes | Yes | Yes Pitch Nayagaun Permanent
434 | 9 49/33 Kanti Kumari Subedi Residential Residential 1 Kachi Jasta Kedarnath Marg 12 Yes | Yes | Yes Pitch Sano Katauje Permanent
435 | 9 1415 Karim Baksh Miya Residential Residential 3 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Kharibot Permanent
436 | 9 651 Karna Giri Residential+Commercial Residential+Commercial 3 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Kedarnath Permanent
437 | 9 53 Kashiram Shrestha Residential+Commercial Residential+Commercial 3 Frame Structure RCC Waling Bajar Sadak 20 Yes | Yes | Yes Pitch Kataharbot Tole Permanent
438 | 9 251 Kedar Khanal Residential+Commercial Residential+Commercial 15 Frame Structure RCC Waling Bajar Sadak 20 Yes | Yes | Yes Pitch Pipalbot Tole Permanent
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439 | 9 296 Kedar Sharan Bika Residential+Commercial Residential+Commercial 2 Frame Structure RCC Waling Bajar Sadak 20 Yes | Yes | Yes Pitch Pipalbot Tole Permanent
440 577 Kedarnath Mandir Temple Community Buildings 1 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Kedarnath Permanent
. . - Kachi (Stone . . .
441 | 9 565 Kedarnath Mandir Temple Community Buildings Masonary) Jasta Siddhartha Highway 36 Yes | Yes | Yes Pitch Kedarnath Permanent
442 | 9 160 Kembar Bahadur Sunar Residential+Commercial Residential+Commercial 2 Frame Structure RCC Waling Bajar Sadak 20 Yes | Yes | Yes Pitch Bagale Tole Permanent
443 | 9 133/41 Keshar Thapa Residential Residential 3 Frame Structure Jasta Vhu.Pu. Tole Marg 12 Yes | Yes | Yes | Earthened Vhu.Pu. Tole Permanent
444 | 9 286/13 Keshav Parajuli Reéfﬁ;;ﬁgg?}?er Residential 3 Frame Structure RCC Pipalbot Tole Marg 8 Yes | Yes | Yes Pitch Pipalbot Permanent
445 | 9 1573 Keshav Raj Koirala Residential+Commercial Residential+Commercial 2 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Kharibot Permanent
446 | 9 20/37 Keshmaya Kunwar Residential Residential 1 Frame Structure RCC Vhu.Pu. Tole Marg 12 Yes | Yes | Yes | Earthened Vhu.Pu. Tole Permanent
447 | 9 645 Khadka Bahadur Thapa Residential+Commercial Residential+Commercial 4 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Kedarnath Permanent
448 | 9 173 Khagendra B.K. Residential+Commercial Residential+Commercial 3 Frame Structure RCC Waling Bajar Sadak 20 Yes | Yes | Yes Pitch Pipalbot Tole Permanent
449 | 9 711 Khagendra Prasad Aryal Residential+Commercial Residential+Commercial 4.5 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Nayabajar Permanent
450 | 9 926 Kheamanda Upadhyaya Residential+Commercial Residential+Commercial 4.5 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Waling Mode Permanent
451 | 9 34/32 Khem B Pathak Residential Residential 2 Frame Structure RCC Kataharbot Tole Marg 12 Yes | Yes | Yes Pitch Kataharbot Permanent
452 | 9 34/38 Khem Bahadur Thapa Residential+Commercial Residential+Commercial 3 Frame Structure RCC Kataharbot Tole Marg 12 Yes | Yes | Yes Pitch Kataharbot Permanent
453 | 9 170 Khemananda Pathak Re5|dent|a|(_U nder Residential 3 Frame Structure RCC Nayabajar Marg 20 Yes | Yes | Yes Pitch Udhyog Banijya Permanent
Construction) Tole
. — . — . Bolbom Chowk- .
454 | 9 358/33 Khemandha Regmi Residential+Commercial Residential+Commercial 3 Frame Structure RCC Nayabajar Marg 12 Yes | Yes | Yes Pitch Bolbom Tole Permanent
455 | 9 279 Khemnarayan Bagale Residential Residential 2 Frame Structure RCC Khanepag;t'gank Jane 12 Yes | Yes | Yes Pitch Katauje Tole Permanent
456 | 9 519 Khimananda Aryal Residential+Commercial Residential+Commercial 3 Frame Structure RCC Waling Bajar Sadak 20 Yes | Yes | Yes Pitch VIP Tole Permanent
457 | 9 147 Khuma Kumari Subedi Residential+Commercial Residential+Commercial 25 Frame Structure RCC Sahakarya Marg 12 Yes | Yes | Yes Pitch Sano Katauje Permanent
458 | 9 49/63 Khumkanta Subedi Residential Residential 1 Kachi Jasta Kedarnath Marg 12 Yes | Yes | Yes Pitch Sano Katauje Permanent
459 | 9 120 Khushi Kumari Kunwar Residential Residential 3 Frame Structure RCC Vhu.Pu. Tole Marg 12 Yes | Yes | Yes Pitch Vhu.Pu. Tole Permanent
460 | 9 894 Kiran Gaihre Commercial Commercial 1 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Waling Mode Permanent
461 | 9 124/60 Kopila Bhusal Residential+Commercial Residential+Commercial 35 Frame Structure RCC Nayabajl\a;lrézaldlkhet 12 Yes | Yes | Yes | Earthened Nayabajar Permanent
462 | 9 389 Kopila Shahi Residential Residential 25 Frame Structure RCC Dumrikot-B.P. Marg 20 Yes | Yes | Yes Pitch B.P. Tole Permanent
. . . . . . . " . Udhyog Banijya
463 | 9 82/54 Krishna Bahadur Rana Residential+Commercial Residential+Commercial 2 Frame Structure RCC Banijya Tole Marg 12 Yes | Yes | Yes Pitch Tole Permanent
464 | 9 2263 Krishna Koirala Residential Residential 1 Kachi (Stone Jasta Dumrikot-B.P. Chowk- 20 Yes | Yes | Yes Pitch Kharibot Permanent
SDRC (P) Ltd., GEC (P) Ltd., and RES Engineering Consultancy-JV 58

255




Volume V: Final Report-Metric Addressing System, Waling as a Smart City

@ = 0
z |5 2 5 S E E s = E | 2| %] &| % . 2
s | 8 o 2 2 S S g 5 3 2| | g 3 2 = =
- 5 O E ? 5 g g S| 2| 5| B g E
T I 7 5 g > 2| = @
@
Masonary) Bhimtari-Kharibot

465 | 9 122 Krishna Pangeni Residential+Commercial Residential+Commercial 35 Frame Structure RCC Waling Bajar Sadak 20 Yes | Yes | Yes Pitch Bagale Tole Permanent
466 | 9 131 Krishna Prasad Kandel Residential Residential 4 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Kandel Gaun Permanent
467 | 9 840 Krishna Prasad Pangani Commercial Commercial 2 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Waling Mode Permanent
468 | 9 493 Krishna Prasad Pangeni Residential+Commercial Residential+Commercial 25 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Kedarnath Permanent
469 | 9 35 Krishna Prasad Pathak Residential Residential 3 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Kandel Gaun Permanent
470 | 9 1152 Krishna Prasad Shrestha Residential+Commercial Residential+Commercial 4.5 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Jaisi Pandhera Permanent
471 | 9 426 Krishna Prasad Shrestha Residential+Commercial Residential+Commercial 4 Frame Structure RCC Waling Bajar Sadak 20 Yes | Yes | Yes Pitch Waling Bajar Permanent
472 | 9| 170/250 Krishna Prasad Subedi Residential Residential 2 Kachi Jasta Thumka Marg 12 Yes | Yes | Yes | Earthened Thumka Permanent
473 | 9 11 Krishna Prasad Tiwari Residential+Commercial Residential+Commercial 2 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Kandel Gaun Permanent
474 | 9 515 Krishna Prasad Tiwari Residential+Commercial Residential+Commercial 4 Frame Structure RCC Waling Bajar Sadak 20 Yes | Yes | Yes Pitch VIP Tole Permanent
475 | 9 983 Krishna Puri Residential+Commercial Residential+Commercial 3 Frame Structure Jasta Siddhartha Highway 36 Yes | Yes | Yes Pitch Waling Mode Permanent
476 | 9 165 Krishna Rana Residential+Commercial Residential+Commercial 2 Frame Structure RCC Jaycees Marg 20 Yes | Yes | Yes Pitch Udhyc_)lgoianijya Permanent
477 | 9 1463 Krishna Ranapal Residential Residential 25 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Kharibot Permanent
478 | 9 118/65 Kubija Kandel Residential Residential 2 Frame Structure RCC Goreto 0 No Yes | Yes | Earthened Kandel Gaun Permanent
479 | 9 533 Kuka Devi Thapa Residential+Commercial Residential+Commercial 2 Frame Structure RCC Waling Bajar Sadak 20 Yes | Yes | Yes Pitch Waling Mode Permanent
480 | 9 39 Kul Bahadur Residential Residential 2 Frame Structure RCC Udhyogl\li:?;]jya Tole 12 Yes | Yes | Yes Pitch Udhyc_)lgoianijya Permanent
481 | 9 138/32 Kul Bahadur Aale Residential Residential 1 K&ZTOE]S;:;;E Jasta Vhu.Pu. Tole Marg 12 Yes | Yes | Yes | Earthened Vhu.Pu. Tole Permanent
482 | 9 1161 Kul Bahadur Aryal Residential+Commercial Residential+Commercial 4 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Sitalnagar Permanent
483 | 9 1557 Kul Bahadur Baral Residential Residential 3 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Kharibot Permanent
484 | 9 357 Kul Bahadur Khatri Residential+Commercial Residential+Commercial 3 Frame Structure RCC Nayabajar Marg 20 Yes | Yes | Yes Pitch Nayabajar Permanent
485 | 9 60 Kul Bahadur Thapa Chhetri Residential+Commercial Residential+Commercial 2 Frame Structure RCC Vhu.Pu. Tole Marg 12 Yes | Yes | Yes Pitch Vhu.Pu. Tole Permanent
486 | 9 55 Kul Prasad Subedi Residential Residential 2 Frame Structure RCC B.P. Marg 20 Yes | Yes | Yes Pitch B.P. Tole Permanent
487 | 9 31 Kula P Shrestha Residential+Commercial Residential+Commercial 4 Frame Structure RCC Waling Bajar Sadak 20 Yes | Yes | Yes Pitch Kataharbot Tole Permanent
488 | 9 1587 Kum Bahadur Gurung Residential+Commercial Residential+Commercial 3 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Kharibot Permanent
489 | 9 103 Kumal Bahadur Kunwar Residential+Commercial Residential+Commercial 25 Frame Structure RCC Vhu.Pu. Tole Marg 12 Yes | Yes | Yes Pitch Vhu.Pu. Tole Permanent
490 | 9 236 Kumar Malla Residential+Commercial Residential+Commercial 2 Frame Structure RCC Waling Bajar Sadak 20 Yes | Yes | Yes Pitch Waling Bajar Permanent
491 | 9 174 Kunwar Samaj Community Hall Community Buildings 1 Frame Structure RCC Adhikhola Corridor 20 Yes | Yes | Yes Earthen Waling Maidan Permanent
492 | 9 126 Kushma Kumari Thapa Residential Residential 25 Frame Structure RCC Jaisi Pandhera Marg 20 Yes | Yes | Yes Pitch joisi pandera Permanent
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493 | 9 195/49 Kusmakar Subedi Residential Residential 2 Kachi Khar Goreto 0 No Yes | Yes Sano Katauje Permanent
494 435 Lal Bahadur B.K. Residential+Commercial Residential+Commercial 35 Frame Structure RCC Waling Bajar Sadak 20 Yes | Yes | Yes Pitch VIP Tole Permanent
o . . Kachi (Mud
495 | 9 118/33 Lal Gopal Kandel Residential Residential 3 Mortar) Jasta Goreto 0 No Yes | Yes Kandel Gaun Permanent
496 | 9 655 Lal Kumari Khadka Residential+Commercial Residential+Commercial 3 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Kedarnath Permanent
497 | 9 34/43 Lal Kumari Shrestha Residential Residential 2 Frame Structure RCC Kataharbot Tole Marg 12 Yes | Yes | Yes Pitch Kataharbot Permanent
498 | 9 377 Lalu kanta Tiwari Residential+Commercial Residential+Commercial 2 Frame Structure RCC Sahakarya Marg 20 Yes | Yes | Yes Pitch Sahakarya Permanent
499 | 9 67 Laxima Pandey Residential Residential 3 Frame Structure RCC B.P. Marg 20 Yes | Yes | Yes Pitch B.P. Tole Permanent
500 | 9 109 Laxman Bagale Residential+Commercial Residential+Commercial 25 Frame Structure RCC Waling Bajar Sadak 20 Yes | Yes | Yes Pitch Bagale Tole Permanent
501 | 9 1375 Laxman Ghimire Residential+Commercial Residential+Commercial 3 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Kharibot Permanent
. . . . . . . . Udhyog Banijya
502 | 9 79 Laxman Kuwar Residential+Commercial Residential+Commercial 2 Frame Structure RCC Nayabajar Marg 20 Yes | Yes | Yes Pitch Tole Permanent
Kachi (Stone
503 | 9 28 Laxman Pangeni Residential Residential 2 Masonary+Tim Jasta Jaisi Pandhera Marg 20 Yes | Yes | Yes Pitch Katauje Tole Permanent
ber)
504 | 9 210 Laxman Shrestha Residential+Commercial Residential+Commercial 2 Frame Structure RCC Waling Bajar Sadak 20 Yes | Yes | Yes Pitch Waling Bajar Permanent
505 | 9 1583 Laxmi Aryal Residential Residential 1 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Kharibot Permanent
506 | 9 440/96 Laxmi Basnet Residential Residential 1 Frame Structure RCC Sahakarya Marg 12 Yes | Yes | Yes | Earthened Sahakarya Permanent
507 | 9 503/1 Laxmi_ Devi Aryal Health Centre+Bank/Finance Health Service 3 Frame Structure RCC Waling Bajar Sadak 12 Yes | Yes | Yes | Earthened VIP Tole Permanent
(Associate to 00027
508 | 9 1145 Laxmi Devi Thapa Residential+Commercial Residential+Commercial 2 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Sitalnagar Permanent
509 | 9 54 Laxmi Gaihre+Gopal Gaihre Residential+Commercial Residential+Commercial Frame Structure Jasta B.P. Marg 20 Yes | Yes | Yes Pitch B.P. Tole Permanent
510 | 9 63/19 Laxmi Khanda Residential Residential 15 Frame Structure RCC Jaisi Pandhera Vitri Marg 12 Yes | Yes | Yes | Earthened Katauje Permanent
511 | 9 50 Laxmi Kunwar Residential Residential 2 Frame Structure RCC Namuna Marg 12 Yes | Yes | Yes Pitch Katauje Permanent
512 | 9 130 Laxmi Narayan Guthi Dharmashala Community Buildings 3 Frame Structure RCC Waling Bajar Sadak 20 Yes | Yes | Yes Pitch Bagale Tole Permanent
513 | 9 1233 Laxmi Neupane Residential+SBI Bank ATM Financial 6 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Sitalnagar Permanent
514 | 9 484 Laxmi Regmi Temporary Commercial Commercial 1 Truss Jasta Waling Bajar Sadak 20 Yes | Yes | Yes Pitch Waling Bajar Temporary
515 | 9 503 Laxmidevi Aryal Residential+Commercial Residential+Commercial 2 Frame Structure RCC Waling Bajar Sadak 20 Yes | Yes | Yes Pitch VIP Tole Permanent
516 | 9 517 Lekhnath Aryal Residential+Commercial Residential+Commercial 3 Frame Structure RCC Waling Bajar Sadak 20 Yes | Yes | Yes Pitch VIP Tole Permanent
517 | 9 820 Lekhnath Panday Residential+Commercial Residential+Commercial 3 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Waling Mode Permanent
518 | 9 206 Lila Bahadur Ranpal Residential+Commercial Residential+Commercial 2 Frame Structure RCC Nayabajar Marg 20 Yes | Yes | Yes Pitch Nayabajar Permanent
519 | 9 992 Lila Poudel Residential+Commercial Residential+Commercial 2 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Waling Mode Permanent
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520 | 9 47 Lila Subedi Residential Residential 2 Kl\a/ll(;zloglitr?/r;e Jasta B.P. Marg 20 Yes | Yes | Yes Pitch B.P. Tole Permanent
521 | 9 20/47 Lok Bahadur Kunwar Residential Residential 3 Frame Structure RCC Vhu.Pu. Tole Marg 12 Yes | Yes | Yes | Earthened Vhu.Pu. Tole Permanent
522 | 9 1160 Lok Bahadur Thapa Residential Residential 45 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Jaisi Pandhera Permanent
523 | 9 176/23 Loknath Bagale Residential Residential 25 Frame Structure RCC Jaisi Pandhera Marg 20 Yes | Yes | Yes Pitch joisi pandera Permanent
. . . . . .. . Udhyog Banijya
524 | 9 19/20 Loknatha Abasthi Residential Residential 2 Frame Structure RCC Udhyog Banijya Galli 6 No Yes | Yes | Earthened Tole Permanent
525 | 9 119 Madan Aryal Residential Residential 3 Frame Structure RCC Nayabaj&rz;zaldlkhet 12 Yes | Yes | Yes | Earthened Khaniyapati Permanent
526 | 9 78/35 Madan Aryal Labour House(Temporary) Residential 1 Truss+Jasta Jasta Nayabaj&réza'd'khet 12 Yes | Yes | Yes | Earthened | Khaniyapati Tole Temporary
527 | 9 84/49 Madan Tiwari Residential Residential 25 Frame Structure RCC Odare Marg 12 Yes | Yes | Yes | Earthened Katauje Tole Permanent
L . . . . Kachi (Stone . . .
528 | 9 174/26 Madhav Prasad Tiwari Residential Residential 2 Masonary) Jasta Nagarpalika Marg 20 Yes | Yes | Yes Pitch Katauje Permanent
529 | 9 192 Magar Samaj Hall Community Hall Community Buildings 2 Frame Structure RCC Adhikhola Corridor 20 Yes | Yes | Yes Earthen Waling Maidan Permanent
530 | 9 20/21 Mahendra Kumar Shrestha Residential Residential 25 Frame Structure RCC Vhu.Pu. Tole Marg 12 Yes | Yes | Yes | Earthened Vhu.Pu. Tole Permanent
531 | 9 315 Mahendra Raj Tiwari Residential+Commercial Residential+Commercial 3 Frame Structure RCC Waling Bajar Sadak 20 Yes | Yes | Yes Pitch Bolbom Tole Permanent
532 | 9 457 Mahesh Kafle Residential Residential 1 Kachi Jasta Sahakarya Marg 20 Yes | Yes | Yes Pitch Sahakarya Tole Permanent
. — . Kachi (Stone :
533 | 9 413 Mahesh Prasad Gaihre Residential Residential 1 Masonary) Jasta Sahakarya Marg 20 Yes | Yes | Yes Pitch Sahakarya Tole Permanent
534 | 9 1457 Maimun Nisha Residential Residential 3 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Kharibot Permanent
535 | 9 440/92 Maina Bhandari Residential Residential 25 Frame Structure RCC Sahakarya Marg 12 Yes | Yes | Yes | Earthened Sahakarya Permanent
536 | 9 494 Majmun Miya Residential+Commercail Residential+Commercial 2 Frame Structure RCC Waling Bajar Sadak 20 Yes | Yes | Yes Pitch Waling Bajar Permanent
537 | 9 333/77 Malpot Karyalaya Residential Residential 4 Frame Structure RCC Nagarpalika Marg 12 Yes | Yes | Yes | Earthened Katauje Permanent
538 | 9 87 Mamata Subedi Residential Residential 3 Frame Structure RCC Nayagaun Marg 20 Yes | Yes | Yes Pitch Nayagaun Permanent
539 | 9 63 Man Bahadur Aale Residential+Commercial Residential+Commercial 25 Frame Structure RCC Vhu.Pu. Tole Marg 12 Yes | Yes | Yes Pitch Vhu.Pu. Tole Permanent
540 | 9 687 Man Bahadur Basnet Residential+Commercial Residential+Commercial 4 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Nayabajar Permanent
541 | 9 253 Man Bahadur Gurung Residential+Commercial Residential+Commercial 3 Frame Structure RCC Nayabajar Marg 20 Yes | Yes | Yes Pitch Pipalbot Tole Permanent
542 | 9 317 Man Bahadur Saaru Residential+Commercial Residential+Commercial 3 Frame Structure RCC Nayabajar Marg 20 Yes | Yes | Yes Pitch Nayabajar Permanent
543 | 9 767 Mandhoj cétrrt?]%ﬂ—'kmaya Residential+Commercial Residential+Commercial 3 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Nayabaajar Permanent
544 | 9 118/55 Mani Kandel Residential Residential 15 Frame Structure RCC Goreto 0 No Yes | Yes | Earthened Kandel Gaun Permanent
545 | 9 116 Mani P Parajuli Residential+Commercial Residential+Commercial 3 Frame Structure RCC Waling Bajar Sadak 20 Yes | Yes | Yes Pitch Bagale Tole Permanent
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546 | 9 355/25 Mani P Tiwari Residential Residential 1 Frame Structure RCC Katauje-Kha Pa 12 Yes | Yes | Yes Pitch Katauje Tole Permanent
Dharachaur Jane Sadak
547 | 9 230 Mani Prasad Pangani Residential+Commercial Residential+Commercial 35 Frame Structure RCC Nayabajar Marg 20 Yes | Yes | Yes Pitch Nayabajar Permanent
548 | 9 473 Manikala Tiwari Residential Residential 1 Frame Structure RCC Katauje-Kha Pa 12 Yes | Yes | Yes Pitch Katauje Permanent
Dharachaur Jane Sadak
549 | 9 348 Maniklal Shrestha Residential+Commercial Residential+Commercial 2 Frame Structure RCC Nayabajar Marg 20 Yes | Yes | Yes Pitch Nayabajar Permanent
550 | 9 1387 Maniklal Shrestha Residential+Commercial Residential+Commercial 3 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Kharibot Permanent
551 | 9 277 Manju Dumre Residential Residential 25 Frame Structure Jasta Sahakarya Marg 20 Yes | Yes | Yes Pitch Sahakarya Permanent
552 | 9 198 Manju Khanal Residential Residential 35 Frame Structure RCC Kedarnath Marg 20 Yes | Yes | Yes | Gravelled Nayabajar Permanent
553 | 9 735 Manmaya Gurung Residential+Commercial Residential+Commercial 4 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Nayabajar Permanent
554 | 9 49 Manmaya Manandhar Residential Residential 3.5 Frame Structure RCC Vhu.Pu. Tole Marg 12 Yes | Yes | Yes Pitch Vhu.Pu. Tole Permanent
555 | 9 373 Manoj Tiwari Residential Residential 1 Frame Structure Jasta Katauje-Kha Pa 12 Yes | Yes | Yes Pitch Katauje Tole Permanent
Dharachaur Jane Sadak
556 | 9 75 Manrupa Thapa Residential+Commercial Residential+Commercial 2 Frame Structure RCC Vhu.Pu. Tole Marg 12 Yes | Yes | Yes Pitch Vhu.Pu. Tole Permanent
557 | 9 1124 Manu Pangeni Residential+Commercial Residential+Commercial 2 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Jaisi Pandhera Permanent
558 | 9 - Masjid Religious Community Buildings Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Kharibot Permanent
559 | 9 315 Mathura Pathak Residential Residential 25 Frame Structure RCC Dumrikot-B.P. Marg 20 Yes | Yes | Yes Pitch B.P. Tole Permanent
560 | 9 - Mathura Regmi Residential Residential 1 Load Bearing Jasta Goreto 0 No Yes | Yes Khaniyapati Tole Permanent
561 | 9 311 Maya Tiwari Residential Residential 25 Frame Structure | RCC+Jasta Dumrikot-B.P. Marg 20 Yes | Yes | Yes Pitch B.P. Tole Permanent
562 | 9 60 Mayadevi Kandel Residential Residential 15 Frame Structure RCC Nayabajar Marg 20 Yes | Yes | Yes Pitch Udhyc_;lgoll_?;anuya Permanent
563 | 9 828 Mayadevi Shrestha Residential+Commercial Residential+Commercial 3 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Waling Mode Permanent
564 | 9 84/91 Meena Palli Magar Residential Residential 25 Frame Structure RCC Odagazzv(gfgz dHaUda' 8 Yes | Yes | Yes | Earthened Katauje Tole Permanent
565 | 9 5 Meg Bahadur Gaha Residential+Commercial Residential+Commercial 2 Frame Structure RCC Waling Bajar Sadak 20 Yes | Yes | Yes Pitch Kataharbot Tole Permanent
566 | 9 1063 Megh Bahadur Rana Residential+Commercial Residential+Commercial 3 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Jaisi Pandhera Permanent
567 | 9 987 Mekh Bahadur Kunwar Commercial Commercial 1 Frame Structure Jasta Siddhartha Highway 36 Yes | Yes | Yes Pitch Waling Mode Permanent
568 | 9 257 Min Bahadur Gurung Residential+Commercial Residential+Commercial 1 Frame Structure RCC Nayabajar Marg 20 Yes | Yes | Yes Pitch Pipalbot Tole Permanent
569 | 9 25 Min P. Paudel Residential Residential 2 Frame Structure RCC Namuna Marg 12 Yes | Yes | Yes Pitch Katauje Permanent
570 | 9 251 Min Prasad Subedi Commercial Commercial 1 Kachi (Block) Jasta Jaycees Marg 20 Yes | Yes | Yes Pitch Jaycees Tole Permanent
571 | 9 920 Mina Aryal Residential+Commercial Residential+Commercial 1 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Waling Mode Permanent
. . . . . . . . . Udhyog Banijya
572 | 9 82/105 Mina Khadka Residential+Commercial Residential+Commercial 3 Frame Structure RCC Nayabajar Marg 20 Yes | Yes | Yes Pitch Tole Permanent
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573 | 9 79 Mina Kumari Subedi Residential Residential 2 Frame Structure RCC B.P. Marg 20 Yes | Yes | Yes Pitch B.P. Tole Permanent
574 | 9 92 Mina Rana Residential+Commercial Residential+Commercial 2 Frame Structure RCC Waling Bajar Sadak 20 Yes | Yes | Yes Pitch Bagale Tole Permanent
575 | 9 375 Mina Sharma Pangeni Residential Residential 3.5 Frame Structure RCC Dumrikot-B.P. Marg 20 Yes | Yes | Yes Pitch B.P. Tole Permanent
576 | 9 64 Mina Thapa Residential Residential 3 Frame Structure RCC Vhu.Pu. Tole Marg 12 Yes | Yes | Yes Pitch Vhu.Pu. Tole Permanent
577 | 9 190 Minlal Karmacharya Residential+Commercial Residential+Commercial 2 Frame Structure RCC Waling Bajar Sadak 20 Yes | Yes | Yes Pitch Waling Bajar Permanent
578 | 9 34/108 Mithalal Baniya Residential Residential 1 Frame Structure RCC Kataharbot Tole Marg 12 Yes | Yes | Yes Pitch Kataharbot Tole Permanent
579 | 9 146 Mithu Miya Residential+Commercial Residential+Commercial 3 Frame Structure RCC Waling Bajar Sadak 20 Yes | Yes | Yes Pitch Bagale Tole Permanent
580 | 9 1611 Mohamath Kalam Residential+Commercial Residential+Commercial 3 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Kharibot Permanent
581 | 9 157 Mohammud Noor Residential Residential 2 Frame Structure RCC Jaycees Marg 20 Yes | Yes | Yes Pitch Udhyc_>rgoll?;anuya Permanent
. —— . N . . . Udhyog Banijya
582 | 9 73 Mohan Kumari B.K. Residential+Commercial Residential+Commercial 2 Frame Structure RCC Nayabajar Marg 20 Yes | Yes | Yes Pitch Tole Permanent
583 | 9 856 Mohan Laxmi Residential+Commercial Residential+Commercial 3 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Waling Mode Permanent
584 | 9 312 Mohan Naseer Kha Residential+Commercial Residential+Commercial 3 Frame Structure RCC Nayabajar Marg 20 Yes | Yes | Yes Pitch Nayabajar Permanent
585 | 9 115/15 Mukti Prasad Pandey Residential Residential 25 Frame Structure RCC Patanjali Marg 20 Yes | Yes | Yes Pitch Patanjali Permanent
586 | 9 330 Mukti Subedi Re5|dentaI+C(Z)ofrf?$erC|al+Ward Administrative 3 Frame Structure RCC Dumrikot-B.P. Marg 20 Yes | Yes | Yes Pitch B.P. Tole Permanent
587 | 9 379 Muna Devi Bhattrai Residential+Commercial Residential+Commercial 25 Frame Structure RCC Nayabajar Marg 20 Yes | Yes | Yes Pitch Nayabajar Permanent
588 | 9 34/104 MustafaBl\élg;ZFaJAmma Residential Residential 2 Frame Structure RCC Kataharbot Tole Marg 12 Yes | Yes | Yes Pitch Kataharbot Tole Permanent
589 | 9 117/47 Nagarpalika Office Government Administrative 3 Frame Structure RCC Nagarpalika Marg 20 Yes | Yes | Yes Pitch Katauje Permanent
590 | 9 110 Nagarpall!(a Vegetable Government Administrative 1 Truss Jasta Patanjali Marg 20 Yes | Yes | Yes Pitch Patanjali Permanent
Collection Centre
591 | 9 1183 Nanda Bir Thapa Residential Residential 3 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Sitalnagar Permanent
S o . . Kachi (Mud
592 | 9 150/93 Nanda Kumari Tiwari Residential Residential 1 Mortar) Jasta Goreto 0 No Yes | Yes Nayagaun Permanent
593 | 9 448 Nanda Tiwari Residential+Commercial Residential+Commercial 2 Frame Structure RCC Jaisi Pandhera Marg 20 Yes | Yes | Yes Pitch Katauje Permanent
594 | 9 507 Nandakala Tiwari Residential Residential 2 Frame Structure RCC Siddhartha Highway 36 Yes | Yes Yes Pitch Kedarnath Permanent
595 | 9 64 Nara Bahadur Shrestha Residential+Commercial Residential+Commercial 2 Load Bearing Jasta Waling Bajar Sadak 20 Yes | Yes | Yes Pitch Kataharbot Tole Permanent
596 | 9 117/36 Narayan Dutta Poudel Residential+Bank/Finance Financial 35 Frame Structure RCC Nagarpalika Marg 20 Yes | Yes | Yes Pitch Katauje Permanent
597 | 9 307 Narayan Gaudel Residential Residential 1 Frame Structure RCC Dumrikot-B.P. Marg 20 Yes | Yes | Yes Pitch B.P. Tole Permanent
598 | 9 2239 Narayan Koirala Residential Residential 1 Kachi (Stone Jasta Dumr_lkot-l_3.P. ChOWk' 20 Yes | Yes | Yes Pitch Kharibot Permanent
Masonary) Bhimtari-Kharibot
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599 | 9 19 Narayan P Tiwari Residential Residential 2 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Kandel Gaun Permanent
600 | 9 202 Narayan Pangeni Reé?ﬁ;ﬁi%g?er Residential 4 Frame Structure RCC Waling Bajar Sadak 20 Yes | Yes | Yes Pitch Waling Bajar Permanent
601 | 9 1621 Narayan Prasad Koirala Residential+Commercial Residential+Commercial 3 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Kharibot Permanent
602 | 9 28 Narayan Prasad Subedi Furniture Industry Industrial 1 Jasta Jasta B.P. Marg 20 Yes | Yes | Yes Pitch B.P. Tole Permanent
603 | 9 441 Narayan Prasad Subedi Residential Residential 3 Frame Structure RCC Dumrikot-B.P. Marg 20 Yes | Yes | Yes Pitch B.P. Tole Permanent
604 | 9 41 Narayan Shrestha Residential+Bank/Finance Financial 2 Frame Structure RCC Waling Bajar Sadak 20 Yes | Yes | Yes Pitch Kataharbot Tole Permanent
605 | 9 | 170/170 Narayan Subedi Residential Residential 2 Kachi Jasta Thumka Marg 12 Yes | Yes | Yes | Earthened Thumka Permanent
606 | 9 46 Narayan Tiwari Residential Residential 2 Frame Structure RCC Dumrikot-B.P. Marg 20 Yes | Yes | Yes Pitch Dumrikot Permanent
607 | 9 387 Narayan Tiwari Residential Residential 1 Frame Structure RCC Sahakarya Marg 20 Yes | Yes | Yes Pitch Sahakarya Tole Permanent
608 | 9 762 Narayan Tiwari Commercial Commercial 1 Load Bearing Jasta Siddhartha Highway 36 Yes | Yes | Yes Pitch Sahakarya Tole Permanent
609 | 9 56 Narendra Joshi Residential+Commercial Residential+Commercial 2 Frame Structure RCC Vhu.Pu. Tole Marg 12 Yes | Yes | Yes Pitch Vhu.Pu. Tole Permanent
610 | 9 67 Narendra Joshi Residential+Commercial Residential+Commercial 25 Frame Structure RCC Waling Bajar Sadak 20 Yes | Yes | Yes Pitch Bagale Tole Permanent
611 | 9 | 78/32/7 NauMaya Gurung(UC) Residential Residential 3 Frame Structure RCC Nayabaj'\a;lré%aidikhet 12 Yes | Yes | Yes | Earthened | Khaniyapati Tole Permanent
612 | 9 114 Nawal Bahadur Thapa Residential Residential 2 Frame Structure RCC Vhu.Pu. Tole Marg 12 Yes | Yes | Yes Pitch Vhu.Pu. Tole Permanent
613 | 9 1407 Netra Kumari Bhattrai Residential Residential 4 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Kharibot Permanent
614 | 9 1089 Netra Kumari Kunwar Residential+Commercial Residential+Commercial 3 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Sitalnagar Permanent
615 | 9 141 Netra Prasad Bagale Residential+Commercial Residential+Commercial 25 Frame Structure | RCC+Jasta Waling Bajar Sadak 20 Yes | Yes | Yes Pitch Bagale Tole Permanent
616 | 9 82/64 Netra Prasad Khanal Residential+Commercial Residential+Commercial 2 Frame Structure RCC Banijya Tole Marg 12 Yes | Yes | Yes Pitch Udhyc_)lgollianijya Permanent
617 | 9 180 Netra Prasad Parajuli Residential+Commercial Residential+Commercial 3 Frame Structure RCC Nayabajar Marg 20 Yes | Yes | Yes Pitch Udhy(?oianijya Permanent
618 | 9 224 Netra Regmi Residential Residential 3 Frame Structure RCC Sahakarya Marg 20 Yes | Yes | Yes Pitch Sahakarya Permanent
619 | 9 313/39 Nilkantha Kafle Cinema Hall(Commercial) Industrial 2 Frame Structure Jasta Siddhartha Highway 36 Yes | Yes | Yes Pitch Sahakarya Tole Permanent
620 | 9 154 Niru Pandey Residential Residential 3.5 Frame Structure RCC Jaisi Pandhera Marg 20 Yes | Yes | Yes Pitch joisi pandera Permanent
621 | 9 333 Niru Thapa Residential Residential 1 Load Bearing Jasta Siddhartha Highway 36 Yes | Yes | Yes Pitch Khaniyapati Permanent
622 | 9 197 Nitu Rana Residential+Commercial Residential+Commercial 2 Frame Structure RCC Waling Bajar Sadak 20 Yes | Yes | Yes Pitch Pipalbot Tole Permanent
623 | 9 179 Om Bahadur Pariyar Residential+Commercial Residential+Commercial 25 Frame Structure Jasta Waling Bajar Sadak 20 Yes | Yes | Yes Pitch Pipalbot Permanent
624 | 9 419 Om Bahadur Sen Residentiablgﬁg;]r::rcial+Ban Financial 35 Frame Structure RCC Waling Bajar Sadak 20 Yes | Yes | Yes Pitch VIP Tole Permanent
625 | 9 801 Om Bahadur Thapa Residential+Commercial Residential+Commercial 4 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Nayabajar Permanent
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626 | 9 860 Om P Pangani Residential+Commercial Residential+Commercial 3 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Waling Mode Permanent
627 312 Om Prakash Aryal Residential+Commercial Residential+Commercial 25 Frame Structure RCC Waling Bajar Sadak 20 Yes | Yes | Yes Pitch Pipalbot Tole Permanent
Kachi (Brick . . .
628 | 9 189 Om Prakash Bagale Garage Garage 1 Masonary) Jasta Nayabajar Marg 20 Yes | Yes | Yes Pitch Pipalbot Permanent
629 | 9 217 Om Prakash Pangani Residential+Commercial Residential+Commercial 3 Frame Structure RCC Nayabajar Marg 20 Yes | Yes | Yes Pitch Pipalbot Permanent
630 | 9 178 Om Prakash Pangeni Residential Residential 25 Frame Structure RCC Jaisi Pandhera Marg 20 Yes | Yes | Yes Pitch joisi pandera Permanent
631 | 9 286/36 Om Prasad Bagale Residential+Commercial Residential+Commercial 3.5 Frame Structure RCC Pipalbot Tole Marg 8 Yes | Yes | Yes Pitch Pipalbot Permanent
. . . . . . Bolbom Chowk- . .
632 | 9 279 Om Prasad Shrestha Residential+Commercial Residential+Commercial 3 Frame Structure RCC Nayabajar Marg 14 Yes | Yes | Yes Pitch Pipalbot Tole Permanent
633 | 9 508 Om Prasad Shrestha Residential+Commercial Residential+Commercial 3.5 Frame Structure RCC Waling Bajar Sadak 20 Yes | Yes | Yes Pitch Waling Bajar Permanent
634 | 9 1035 Pabitra Kumari Khand Residential+Commercial Residential+Commercial 2 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Jaisi Pandhera Permanent
635 | 9 318 Padam Bahadur Sinjali Residential+Commercial Residential+Commercial 3 Frame Structure RCC Nayabajar Marg 20 Yes | Yes | Yes Pitch Nayabajar Permanent
636 | 9 959 Padam Bahadur Sotu Magar Residential+Commercial Residential+Commercial 3 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Waling Mode Permanent
637 | 9 1551 Padam Bahadur Thapa Residential Residential 2 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Kharibot Permanent
638 | 9 20/36 Padam Basnet Residential Residential 2 Frame Structure RCC Vhu.Pu. Tole Marg 12 Yes | Yes | Yes | Earthened Vhu.Pu.Tole Permanent
639 | 9 | 440/127 Padam Prasad Subedi Residential Residential 25 Frame Structure RCC Nagarpalika Marg 20 Yes | Yes | Yes Pitch Katauje Permanent
640 | 9 | 117/46 Padam Prasad Subedi Commercial Commercial Truss Jasta Nagarpalika Marg 20 | Yes | Yes | Yes Pitch Katauje Permanent
641 | 9 1403 Padam Shrestha Residential+Commercial Residential+Commercial 3 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Kharibot Permanent
642 | 9 1559 Padham B Saru Residential+Commercial Residential+Commercial 4 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Kharibot Permanent
643 | 9 28 Pandit Pangeni Residential Residential 25 Frame Structure RCC Kedarnath Marg 12 Yes | Yes | Yes Pitch Kedarnath Permanent
644 | 9 158 Parbati Gaha Residential Residential 2 Frame Structure RCC Nayabajl\a;lrézaldlkhet 12 Yes | Yes | Yes | Earthened | Khaniyapati Tole Permanent
645 | 9 755 Parbati Pangeni Residential+Furniture Industrial 3 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Nayabajar Permanent
646 | 9 33 Parbati Parajuli Residential+Commercial Residential+Commercial 35 Frame Structure RCC Waling Bajar Vitri Sadak 12 Yes | Yes | Yes | Gravelled Nanipani Tole Permanent
647 | 9 138/2 Patanjali Yog Pith Institutional Institutional 1 Frame Structure RCC Patanjali Marg 20 Yes | Yes | Yes Pitch Patanjali Permanent
648 | 9 138/1 Patanjali Yog Pith Institutional Institutional 1 Frame Structure RCC Patanjali Marg 20 Yes | Yes | Yes Pitch Patanjali Permanent
649 | 9 138/4 Patanjali Yog Pith Institutional Institutional 2 Frame Structure RCC Patanjali Marg 20 Yes | Yes | Yes Pitch Patanjali Permanent
650 | 9 138/3 Patanjali Yogpith Institutional Institutional 2 Frame Structure RCC Patanjali Marg 20 Yes | Yes | Yes Pitch Patanjali Permanent
651 | 9 263 Pimala Pandey Commercial Commercial 1 Kachi Jasta Waling Bajar Sadak 20 Yes | Yes | Yes Pitch Pipalbot Tole Permanent
652 | 9 166 Pitambar Gaihre Residential Residential 25 Frame Structure RCC Nagapalikaa Marg 12 Yes | Yes | Yes Pitch katauje Permanent
. . . . . . . . . . Udhyog Banijya
653 | 9 84 Pitambar Gaihre Residential+Commercial Residential+Commercial 3 Frame Structure RCC Nayabajar Marg 20 Yes | Yes | Yes Pitch Tole Permanent
SDRC (P) Ltd., GEC (P) Ltd., and RES Engineering Consultancy-JV 65

262




Volume V: Final Report-Metric Addressing System, Waling as a Smart City

8 =
T g8 £ 3 o 2
o 38 E > E e 8 g < g - 2 g S
|z = 2 5 — 2 s = ) = o < = i >
z || 2 S S g = £ - z E| =] 8| 9 Z 3 g
| & D S © “— S ® = 7 o @
S @ ] = = 2 = Q kS = = 1S o ke = =
z| £ 3 S E > Z & = =1 £| 5| & S T
T T 2 5 sl e 2] 2] 0=
(@) Ind w
654 | 9 49/73 Pitambar Subedi Residential Residential 1 Kachi Jasta Goreto 0 No Yes | Yes | Earthened Sano Katauje Permanent
655 | 9 343 Pitambar Tiwari Residential Residential 2 Kachi (Stone Jasta Katauje-Kha Pa 12 Yes | Yes | Yes Pitch Katauje Tole Permanent
Masonary) Dharachaur Jane Sadak
656 | 9 911 Pitambar Tiwari Residential+Commercial Residential+Commercial 2 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Waling Mode Permanent
657 | 9 902 Pitambar Tiwari Residential+Commercial Residential+Commercial 2 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Waling Mode Permanent
658 | 9 41 Pitambar Tiwari Residential Residential 1 Kachi Jasta Waling Bajar Vitri Sadak 12 Yes | Yes | Yes | Gravelled Nanapani Tole Permanent
659 | 9 816 Pitamber Shrestha Residential+Mega Bank Financial 4 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Waling Mode Permanent
660 | 9 1070 Pitamber Tiwari Commercial Commercial 1 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Jaisi Pandhera Permanent
661 | 9 951 Police Bit Security Administrative 1 Frame Structure Jasta Siddhartha Highway 36 Yes | Yes | Yes Pitch Waling Mode Permanent
662 | 9 126/35 Pom P. Subedi Residential Residential 2 Frame Structure RCC Goreto(2 wheeler) 4 Yes | Yes | Yes Pitch B.P. Tole Permanent
663 | 9 103 Pradip Bagale Residential+Commercial Residential+Commercial 3 Frame Structure RCC Waling Bajar Sadak 20 Yes | Yes | Yes Pitch Bagale Tole Permanent
664 | 9 5 Prashuram Tiwari Residential Residential 1 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Kandel Gaun Permanent
665 | 9 341 Pratap B.K. Residential+Commercial Residential+Commercial 3 Frame Structure RCC Waling Bajar Sadak 20 Yes | Yes | Yes Pitch VIP Tole Permanent
666 | 9 408 Pratap Thapa Residential+Janata Bank Financial Frame Structure RCC Waling Bajar Sadak 20 Yes | Yes | Yes Pitch Waling Bajar Permanent
667 | 9 225 Pratima Thapa Residential+Commercial Residential+Commercial 25 Frame Structure RCC Sahakarya Marg 20 Yes | Yes | Yes Pitch Sahakarya Tole Permanent
668 | 9 923 Prek Kumari Regmi Residential+Commercial Residential+Commercial 6 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Waling Mode Permanent
669 | 9 34/37 Prem B Shrestha Residential+Commercial Residential+Commercial 2 Frame Structure RCC Kataharbot Tole Marg 12 Yes | Yes | Yes Pitch Kataharbot Permanent
670 | 9 1103 Prem Bahadur Thapa Residential Residential 3 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Sitalnagar Permanent
671 | 9 1108 Prem Narayan Aryal Commercial Commercial 1 Frame Structure Jasta Siddhartha Highway 36 Yes | Yes | Yes Pitch Jaisi Pandhera Permanent
672 | 9 405 Prem Narayan Subedi Residential Residential 1 Frame Structure RCC Dumrikot-B.P. Marg 20 Yes | Yes | Yes Pitch B.P. Tole Permanent
673 | 9 605 Prem P. Gaire Residential+Commercial Residential+Commercial 4 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Kedarnath Permanent
674 | 9 996 Prem Prasad Paudel Residential+Commercial Residential+Commercial 2 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Waling Mode Permanent
675 | 9 | 170/144 Prem Subedi Residential Residential 1 Kachi Jasta Thumka Marg 12 Yes | Yes | Yes | Earthened Thumka Permanent
676 | 9 129 Pritam B.K. Residential+Commercial Residential+Commercial 25 Frame Structure RCC Waling Bajar Sadak 20 Yes | Yes | Yes Pitch Bagale Tole Permanent
677 | 9 960 Prithvi Raj Bhusal Residential+Jyoti Bikas Financial 2 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Waling Mode Permanent
Bank+Kamana Sewa Bank
678 | 9 218 Public Hall Community Hall Community Buildings 2 RCC+Truss Jasta Adhikhola Corridor 20 Yes | Yes | Yes Earthen Waling Maidan Permanent
679 | 9 470 Public Toilet Government+Commercial Administrative 3 Frame Structure Jasta Jaisi Pandhera Marg 20 Yes | Yes | Yes Pitch Katauje Permanent
680 | 9 910 Public Waling Club Community House Community Buildings 2 Truss Jasta Siddhartha Highway 36 Yes | Yes | Yes Pitch Waling Mode Permanent
. . . . . . . . . Udhyog Banijya
681 | 9 82/100 Puja Bhusal Residential+Commercial Residential+Commercial 2 Frame Structure RCC Nayabajar Marg 20 Yes | Yes | Yes Pitch Tole Permanent
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682 | 9 124/35 Punarkala Dumre Residential Residential 3 Frame Structure RCC Nayabajha}lrézaldlkhet 12 Yes | Yes | Yes | Earthened Nayabajar Permanent
. . . . . . . Uhdyog Banijya
683 | 9 82/117 Purna Bahadur Gurung Residential+Commercial Residential+Commercial 2 Frame Structure RCC Kataharbot Tole Marg 20 Yes | Yes | Yes Pitch Tole Permanent
. . . . Kachi (Stone . . .
684 | 9 89 Purna Chandra Kandel Residential Residential 2 Masonary) Khar Siddhartha Highway 36 Yes | Yes | Yes Pitch Kandel Gaun Permanent
685 | 9 118/99 Purnachandra Kandel Residential Residential 2 Frame Structure RCC Nayagaun Marg 20 Yes | Yes | Yes Pitch Kandel Gaun Permanent
686 | 9 907 Purushuttam Gaihre Residential+Commercial Residential+Commercial 4 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Waling Mode Permanent
687 | 9 229 Pushpa Thapa Residential+Commercial Residential+Commercial 25 Frame Structure RCC Waling Bajar Sadak 20 Yes | Yes | Yes Pitch Pipalbot Tole Permanent
688 | 9 410 Pushpa Tiwari Residential Residential 3.25 | Frame Structure RCC Katauje-Kha Pa 12 Yes | Yes | Yes Pitch Katauje Tole Permanent
Dharachaur Jane Sadak
689 | 9 383 Pushpa Tiwari Residential+Commercial Residential+Commercial 4 Frame Structure Jasta Waling Bajar Sadak 20 Yes | Yes | Yes Pitch VIP Tole Permanent
690 | 9 410/1 Pushpa Tiwari(Associate) Goth Temporary 1 Load Bearing Jasta Katauje-Kha Pa 12 Yes | Yes | Yes Pitch Katauje Tole Temporary
Dharachaur Jane Sadak
691 | 9 330 Rabindranath Pangeni Residential Residential 1 Frame Structure RCC Jaisi Pandhera Marg 20 Yes | Yes | Yes Pitch Katauje Tole Permanent
692 | 9 275 Radha Bagale Residential+Commercial Residential+Commercial 25 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Khaniyapati Permanent
693 | 9 529 Raghupati Lamsal Residential+Commercial Residential+Commercial 3.5 Frame Structure RCC Waling Bajar Sadak 20 Yes | Yes | Yes Pitch Waling Mode Permanent
694 | 9 829 Ragupati Lamsal Remdentm:;;inma Bikas Financial 3 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Wagrr]]gwl\l/l(am Permanent
695 | 9 84/121 Rajan Bagale/Cholakanta Residential Residential 2 Frame Structure | RCC+Jasta Odare Pandera Hudai 12 Yes | Yes | Yes | Earthened Katauje Tole Permanent
Bagale Bagal Danda
696 | 9 464 Rajeev Tiwari Residential Residential 3 Frame Structure RCC Jaisi Pandhera Marg 20 Yes | Yes | Yes Pitch Katauje Permanent
697 | 9 115 Rajendra Bagale Residential+Commercial Residential+Commercial 25 Frame Structure RCC Waling Bajar Sadak 20 Yes | Yes | Yes Pitch Bagale Tole Permanent
698 | 9 227 Rajendra Kandel Residential Residential 3 Frame Structure RCC Nayagaun Marg 20 Yes | Yes | Yes Pitch Kandel Gaun Permanent
699 | 9 1002 Rajendra Pangeni Residential+Commercial Residential+Commercial 3 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Jaisi Pandhera Permanent
. . . . . . . " . Udhyog Banijya
700 | 9 82/58 Rajendra Prasad Residential+Commercial Residential+Commercial 2 Frame Structure RCC Banijya Tole Marg 12 Yes | Yes | Yes Pitch Tole Permanent
701 | 9 34/47 Rajendra Shrestha Residential Residential 3 Frame Structure RCC Kataharbot Tole Marg 12 Yes | Yes | Yes Pitch Kataharbot Permanent
702 | 9 189 Rajesh Subedi Shine Village Int'l Academy Educational 1 Frame Structure Jasta Nayabajl\a;lrézaldlkhet 12 Yes | Yes | Yes | Earthened | Khaniyapati Tole Permanent
703 | 9 207 Rajita Miya Residential+Commercial Residential+Commercial 2 Frame Structure RCC Nayabajar Marg 20 Yes | Yes | Yes Pitch Pipalbot Permanent
704 | 9 159 Raju B.K. Garage Garage 1 Load Bearing Jasta Kedarnath Marg 20 Yes | Yes | Yes | Gravelled Nayabajar Permanent
705 | 9 472 Raju B.K. Residential+Commercial Residential+Commercial 35 Frame Structure RCC Waling Bajar Sadak 20 Yes | Yes | Yes Pitch Waling Bajar Permanent
706 | 9 446 Raju BK Residential+Commercial Residential+Commercial 5 Frame Structure RCC Waling Bajar Sadak 20 Yes | Yes | Yes Pitch Waling Bajar Permanent
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707 | 9 456 Raju Gurung Residential+Commercial Residential+Commercial 25 Frame Structure RCC Waling Bajar Sadak 20 Yes | Yes | Yes Pitch Waling Bajar Permanent
708 | 9 358/34 Raju Khand Commercial Commercial 1 RCC+Truss Jasta Bolbom_Chowk- 12 Yes | Yes | Yes Pitch Bolbom Permanent
Nayabajar Marg
709 | 9 350 Raju Khand Residential+Commercial Residential+Commercial 4 Frame Structure RCC Waling Bajar Sadak 20 Yes | Yes | Yes Pitch Bolbom Chowk Permanent
Raju Koirala+Sudan Commercial(The Jungle . . Udhyog Banijya
710 | 9 99 Shrestha Resort+Departmental Store) Industrial 7 Frame Structure RCC Jaycees Marg 20 Yes | Yes | Yes Pitch Tole Permanent
711 | 9 249 Raju Malla Residential Residential 1 Kachi Jasta Nagarpalika Marg 20 Yes | Yes | Yes Pitch Katauje Permanent
. . . . . Kachi (Brick . . . -
712 | 9 1040 Raju Pangeni Commercial (Furniture) Industrial 1 Masonary) Jasta Siddhartha Highway 36 Yes | Yes | Yes Pitch Jaisi Pandhera Temporary
713 | 9 477 Raju Thapa Commercial Commercial 4 Frame Structure RCC Sahakarya Marg 20 Yes | Yes | Yes Pitch Sahakarya Tole Permanent
714 | 9 362 Raju Tiwari Residential+Commercial Residential+Commercial 2 RCC+Truss Jasta Nayabajar Marg 20 Yes | Yes | Yes Pitch Nayabajar Permanent
o Kachi (Stone . . .
715 | 9 756 Raju Tiwari Temporary Temporary 1 Masonary) Jasta Siddhartha Highway 36 Yes | Yes | Yes Pitch Sahakarya Tole Temporary
716 | 9 807 Raju Tiwari Residential+Commercial Residential+Commercial 3 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Nayabajar Permanent
717 | 9 1069 Ram Bahadur Thapa Residential+Commercial Residential+Commercial 3 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Jaisi Pandhera Permanent
718 | 9 14 Ram Bhakta Tiwari Residential+Commercial Residential+Commercial 2 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Kandel Gaun Permanent
719 | 9 57 Ram Chandra Aryal Residential+Commercial Residential+Commercial 2 Frame Structure RCC Udhyogl\lizpéjya Tole 12 Yes | Yes | Yes Pitch Udhycglgoianuay Permanent
720 | 9 1399 Ram Chandra Shrestha Residential+Commercial Residential+Commercial 3 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Kharibot Permanent
721 | 9 274 Ram Chandra Tiwari Residential+Commercial Residential+Commercial 3 Frame Structure RCC Waling Bajar Sadak 20 Yes | Yes | Yes Pitch Waling Bajar Permanent
722 | 9 226 Ram maya Residential Residential 35 Frame Structure RCC Nayabaj&;za'd'khm 12 Yes | Yes | Yes | Earthened | Khaniyapati Tole Permanent
723 | 9 325 Ram Prakash Parajuli Residential+Finance Financial 3 Frame Structure RCC Nayabajar Marg 20 Yes | Yes | Yes Pitch Nayabajar Permanent
724 | 9 442 Ram Prasad Adhikari Residential Residential 3 Frame Structure RCC Jaisi Pandhera Marg 20 Yes | Yes | Yes Pitch Katauje Permanent
725 | 9 934 Ram Prasad Aryal Remdenﬂalggnal? daki Bikas Financial 3.5 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Waling Mode Permanent
726 | 9 761 Ram Prasalgo,?rngPrakash Garage(Temporary) Garage 1 Jasta Jasta Siddhartha Highway 36 Yes | Yes | Yes Pitch Nayabajar Temporary
727 | 9 803 Ram Prasad Lamsal Residential+Commercial Residential+Commercial 3 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Nayabajar Permanent
728 | 9 473 Ram Prasad Shrestha Residential+Commercial Residential+Commercial 3.5 Frame Structure RCC Waling Bajar Sadak 20 Yes | Yes Yes Pitch VIP Tole Permanent
729 | 9 337 Ram Prasad Tiwari Residential+Commercial Residential+Commercial 2 Frame Structure RCC Waling Bajar Sadak 20 Yes | Yes Yes Pitch Bolbom Tole Permanent
730 | 9 242 Ram Shrestha Residential+Commercial Residential+Commercial 3 Frame Structure RCC Waling Bajar Sadak 20 Yes | Yes | Yes Pitch Waling Bajar Permanent
731 | 9 33 Rama Kanta Residential Residential 2 Frame Structure RCC Udhyogl\lizpéjya Tole 12 Yes | Yes | Yes Pitch Udhy(%gollaéanuya Permanent
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732 | 9 489 Rama KC Residential+Commercial Residential+Commercial 3 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Kedarnath Permanent
733 1058 Ramchandra Acharya Residential+Commercial Residential+Commercial 2 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Jaisi Pandhera Permanent
734 | 9 848 Ramchandra Kafle Residential+Commercial Residential+Commercial 4 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Waling Mode Permanent
735 | 9 2247 Ramchandra Koirala Residential Residential 1 Kachi (Stone Jasta Dumr_lkot-I_B.P. ChOWk' 20 Yes | Yes | Yes Pitch Kharibot Permanent
Masonary) Bhimtari-Kharibot
736 | 9 26 Ramesh Bhusal Commercial Commercial 1 Kachi (Block) Jasta Waling Bajar Sadak 20 Yes | Yes | Yes Pitch Kataharbot Tole Permanent
737 | 9 174 Ramesh Tiwari Residential Residential 3.5 Frame Structure RCC Namuna Marg 12 Yes | Yes | Yes | Earthened Jaisi Pandhera Permanent
738 | 9 201 Rameshwor Pangeni Residential+Commercial Residential+Commercial 2 Frame Structure RCC Waling Bajar Sadak 20 Yes | Yes | Yes Pitch Pipalbot Tole Permanent
739 | 9 493 Rana Bahadur Aale Residential+Commercial Residential+Commercial 3.5 Frame Structure RCC Waling Bajar Sadak 20 Yes | Yes | Yes Pitch VIP Tole Permanent
740 | 9 364 Rana Bahadur Sunar Residential+Commercial Residential+Commercial 3 Frame Structure RCC Waling Bajar Sadak 20 Yes | Yes | Yes Pitch Bolbom Chowk Permanent
741 | 9 88 Ranamaya Gurung Residential Residential 1 Load Bearing Jasta Nayabaj&réza'd'khet 12 Yes | Yes | Yes | Earthened | Khaniyapati Tole Permanent
742 | 9 38 Ranjita Lamichhane Residential Residential 2 Frame Structure RCC Namuna Marg 12 Yes | Yes | Yes Pitch Katauje Permanent
743 | 9 74/45 Renuka Kunwar Residential Residential 3 Frame Structure RCC Nagarpalika Marg 12 Yes | Yes | Yes | Earthened Katauje Permanent
744 | 9 1008 Resham Raj Bhattrai Residential+Commercial Residential+Commercial 3 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Jaisi Pandhera Permanent
745 | 9 247 Resham Raj Koirala Residential Residential 1 Kachi Jasta Nagarpalika Marg 20 Yes | Yes | Yes Pitch Katauje Permanent
746 | 9 939 Reshmilal Koirala Residential+Commercial Residential+Commercial 4 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Waling Mode Permanent
747 | 9 82 Rice Mill Industry Industrial 1 Kl\a/ll(:;'og]sat&r)]e Jasta City Hall Marg 12 Yes | Yes | Yes Pitch Bagale Tole Permanent
748 | 9 46 Rima KC Residential Residential 35 Frame Structure RCC Nayabajhajlrz;%aldlkhet 12 Yes | Yes | Yes | Earthened | Khaniyapati Tole Permanent
170/307/4 I . I S
749 | 9 4 Rishiram Subedi Residential Residential 15 Frame Structure RCC Thumka Marg 12 Yes | Yes | Yes | Earthened Thumka Permanent
750 | 9 46 Risiram Tiwari Residential Residential 3 Frame Structure RCC Nagarpalika Marg 12 Yes | Yes | Yes | Earthened Katauje Permanent
751 | 9 188 Ritu Bhujel Residential Residential 2 Frame Structure RCC Nayagaun Marg 20 Yes | Yes | Yes Pitch Nayagaun Permanent
752 | 9 304 Roshan 82?;;@2;;m5lram Residental+Sunrise Bank Financial 45 Frame Structure RCC Waling Bajar Sadak 20 Yes | Yes | Yes Pitch Pipalbot Tole Permanent
753 | 9 102 Rudra Bagale Residential+Commercial Residential+Commercial 2 Frame Structure RCC Waling Bajar Sadak 20 Yes | Yes | Yes Pitch Bagale Tole Permanent
754 | 9 629 Rudra Gurung Residential+Commercial Residential+Commercial 3 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Kedarnath Permanent
755 | 9 106 Rudra P Bagale Residential+Commercial Residential+Commercial 1 Frame Structure RCC Waling Bajar Sadak 20 Yes | Yes | Yes Pitch Bagale Tole Permanent
756 | 9 365 Rukmangat Aryal Residential+Commercial Residential+Commercial 2 Frame Structure RCC Nayabajar Marg 20 Yes | Yes | Yes Pitch Nayabajar Permanent
757 | 9 350 Runnafa Bagale Residental+Rice Mill Industrial 25 Frame Structure RCC Dumrikot-B.P. Marg 20 Yes | Yes | Yes Pitch B.P. Tole Permanent
758 | 9 1341 Rupnarayan Shrestha Residential+Commercial Residential+Commercial 4 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Kharibot Permanent
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759 | 9 116 Saaru Furniture Commercial Commercial 1 Jasta Jasta Dumrikot-B.P. Marg 20 Yes | Yes | Yes Pitch Dumrikot Temporary
760 116/1 Saaru Furniture(Associate) Commercial Commercial 1 Jasta Jasta Dumrikot-B.P. Marg 20 Yes | Yes | Yes Pitch Dumrikot Temporary
761 | 9 479 Sabitri Sharma Residentiall(;-lgﬁgrrl]rg:rcial+Ban Financial 4 Frame Structure RCC Waling Bajar Sadak 20 Yes | Yes | Yes Pitch VIP Tole Permanent
762 | 9 1453 Sairam Miya Residential Residential 35 Frame Structure Jasta Siddhartha Highway 36 Yes | Yes | Yes Pitch Kharibot Permanent
763 | 9 1055 Sakina Nisha Residential+Commercial Residential+Commercial 2 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Jaisi Pandhera Permanent
764 | 0 451 Sangeeta Kumari Gaihre Residential+Commercial Residential+Commercial 3 Frame Structure RCC Sahakarya Marg 20 Yes | Yes | Yes Pitch Sahakarya Tole Permanent
765 | 9 1237 Sangita Aryal Residential+Commercial Residential+Commercial 6 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Sitalnagar Permanent
766 | 9 74/39 Sangita Poudel Kafle Residential Residential 25 Frame Structure RCC Nagarpalika Marg 12 Yes | Yes | Yes | Earthened Katauje Permanent
767 | 9 304 Sansuddin Miya Residential+Commercial Residential+Commercial 1 Frame Structure RCC Nayabajar Marg 20 Yes | Yes | Yes Pitch Nayabajar Permanent
768 | 9 189 Sapana Regmi Residential Residential 3 Frame Structure RCC Nayagaun Marg 20 Yes | Yes | Yes Pitch Nayagaun Permanent
769 | 9 38 Sara Bahadur Gurung Residental+SBI Bank Financial 3.5 Frame Structure RCC Waling Bajar Sadak 20 Yes | Yes | Yes Pitch Kataharbot Tole Permanent
770 | 9 117/41 Sarada Pangeni Residential Residential 2 Frame Structure RCC Nagarpalika Marg 12 Yes | Yes | Yes | Earthened katauje Permanent
771 | 9 | 170/178 Saraswoti Giri Residential Residential 1 Frame Structure RCC Thumka Marg 12 Yes | Yes | Yes | Earthened Thumka Permanent
772 | 9 34/88 Saraswoti Khand Recs:i(;ir?;trijclgzggier Residential 3 Frame Structure RCC Kataharbot Tole Marg 12 Yes | Yes | Yes Pitch Kataharbot Tole Permanent
773 | 9 124/36 Saraswoti Malla Residential Residential 25 Frame Structure RCC Nayabaj&rz;zaidikhet 12 Yes | Yes | Yes | Earthened Nayabajar Permanent
774 | 9 117/42 Saraswoti Pangeni Residential+Bank/Finance Financial 3 Frame Structure RCC Nagarpalika Marg 20 Yes | Yes | Yes Pitch Katauje Permanent
775 | 9 488 Saraswoti Regmi Residential+Commercial Residential+Commercial 4 Frame Structure RCC Waling Bajar Sadak 20 Yes | Yes | Yes Pitch Waling Bajar Permanent
776 | 9 153 Sarfaraj Regi(;iﬁ;’;iuacl;gz?];ier Residential 3 Frame Structure RCC Jaycees Marg 20 Yes | Yes | Yes Pitch Udhyqrgoll?;anijya Permanent
7717 | 9 107 Sarita Bagale Residential+Commercial Residential+Commercial 25 Frame Structure RCC Waling Bajar Sadak 20 Yes | Yes | Yes Pitch Bagale Tole Permanent
778 | 9 129 Sarita Kafle Aryal Residential+Commercial Residential+Commercial 25 Frame Structure RCC Nayabajar Marg 20 Yes | Yes | Yes Pitch Nayabajar Permanent
779 | 9 1165 Saunarayan Shrestha Residential+Commercial Residential+Commercial 3 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Sitalnagar Permanent
780 | 9 1001 Sayera Khand Residetial+Commercial Residential+Commercial 3 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Jaisi Pandhera Permanent
781 | 9 195/62 Seshkanta Subedi Residential Residential 2 Frame Structure RCC Sahakarya Marg 20 Yes | Yes | Yes Pitch Katauje Permanent
782 | 9 1107 Shal Bahadur Rana Residential+Commercial Residential+Commercial 55 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Sitalnagar Permanent
783 | 9 1223 Shalikram Bhattrai Residential+Commercial Residential+Commercial 6 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Sitalnagar Permanent
784 | 9 214 Shalikram Malla Residential+Commercial Residential+Commercial 2 Frame Structure RCC Waling Bajar Sadak 20 Yes | Yes | Yes Pitch Waling Bajar Permanent
785 | 9 849 Shambhu Sharan Kalawar Residential+Commercial Residential+Commercial 2 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Wagt?gwhl/l(ain Permanent
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786 | 9 27 Shankar Shrestha Residential+Commercial Residential+Commercial 35 Frame Structure RCC Waling Bajar Sadak 20 Yes | Yes | Yes Pitch Kataharbot Tole Permanent
787 | 9 615 Shankar Subedi Residential+Commercial Residential+Commercial 4 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Kedarnath Permanent
788 | 9 320 Shanta Kumari Adhikari Residential+Commercial Residential+Commercial 35 Frame Structure RCC Sahakarya Marg 20 Yes | Yes | Yes Pitch Sahakarya Tole Permanent
789 | 9 1016 Shashi Thapa Residential+Commercial Residential+Commercial 1 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Jaisi Pandhera Permanent
790 | 9 126 Shesh Maya Aale Residential Residential 2 Frame Structure RCC Vhu.Pu. Tole Marg 12 Yes | Yes | Yes Pitch Vhu.Pu. Tole Permanent
L . . Kachi (Brick . . .
791 | 9 27 Sheshkant Tiwari Commercial Commercial 1 Masonary) Jasta Siddhartha Highway 36 Yes | Yes | Yes Pitch Kandel Gaun Permanent
792 | 9 288/21 Shiva Aryal Commercial Commercial 1 Kachi (Block) Jasta Nayabajar Marg 20 Yes | Yes | Yes Pitch Nayabajar Permanent
793 | 9 120 Shiva Bhusal Residential Residential 3.5 Frame Structure RCC Jaycees Marg 20 Yes | Yes | Yes Pitch Jaycees Tole Permanent
794 | 9 1229 Shiva KC Residential+Commercial Residential+Commercial 6 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Sitalnagar Permanent
. S . . . . . . . . Udhyog Banijya
795 | 9 63 Shiva Kumari Ringjali Residential+Commercial Residential+Commercial 1 Frame Structure | RCC+Jasta Nayabajar Marg 20 Yes | Yes | Yes Pitch Tole Permanent
79 | 9 136 Shiva Pandey Residential Residential 3 Frame Structure RCC Katauje -Kha Pa 12 Yes | Yes | Yes Pitch Katauje Permanent
Dharachaur Jane Sadak
797 | 9 178 Shivahari Neupane Residential Residential 1 Frame Structure RCC Nayagaun Marg 20 Yes | Yes | Yes Pitch Nayagaun Permanent
798 | 9 1024 Shivakanta Pangeni Residential+Commercial Residential+Commercial 2 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Jaisi Pandhera Permanent
799 | 9 137 Shivalal Dumre Residential+Commercial Residential+Commercial 3 Frame Structure RCC Namuna Marg 12 Yes | Yes | Yes | Earthened Jaisi Pandhera Permanent
800 | 9 1003 Shova Kha Residential+Commercial Residential+Commercial 3 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Jaisi Pandhera Permanent
801 | 9 332 Shova Kumari Soti Residential+Commercial Residential+Commercial 25 Frame Structure RCC Nayabajar Marg 20 Yes | Yes | Yes Pitch Nayabajar Permanent
802 | 9 452 Shova Poudel Residential+Commercial Residential+Commercial 35 Frame Structure RCC Waling Bajar Sadak 20 Yes | Yes | Yes Pitch Waling Bajar Permanent
803 | 9 138/17 Shree Krishna Udhyog Commercial(Furniture) Industrial 1 Kachi Jasta Vhu.Pu. Tole Marg 12 Yes | Yes | Yes | Earthened Vhu.Pu. Tole Permanent
804 | 9 111 Shree L_?:nrrrl)llglarayan Temple Community Buildings 2 RCC+Jasta RCC Waling Bajar Sadak 20 Yes | Yes | Yes Pitch Bagale Tole Permanent
805 | 9 118 Shrijana Panta Residential Residential 35 Frame Structure RCC Jaisi Pandhera Marg 20 Yes | Yes | Yes Pitch Jaisai Pandhera Permanent
806 | 9 1575 Shukuran Khan Residential Residential 2 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Kharibot Permanent
807 | 9 410 Shuvam Party Palace Party Palace Industrial 2 Frame Structure Jasta Dumrikot-B.P. Marg 20 Yes | Yes | Yes Pitch B.P. Tole Permanent
808 | 9 695 Shyam Bahadur Thapa Residential+Commercial Residential+Commercial 3 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Nayabajar Permanent
809 | 9 465 Shyam Dhiraj Malla Residential+Commercial Residential+Commercial 3.5 Frame Structure RCC Waling Bajar Sadak 20 Yes | Yes | Yes Pitch VIP Tole Permanent
810 | 9 1017 Shyam Prasad Aryal Residential+Commercial Residential+Commercial 3 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Jaisi Pandhera Permanent
811 | 9 876 Shyam Prasad Gaihre Commercial Commercial 1 Frame Structure Jasta Siddhartha Highway 36 Yes | Yes | Yes Pitch Waling Mode Permanent
812 | 9 531 Shyam Prasad Gaihre Residential+Commercial Residential+Commercial 3 Frame Structure RCC Waling Bajar Sadak 20 Yes | Yes | Yes Pitch Waling Mode Permanent
813 | 9 118/81 Shyam Prasad Kandel Residential Residential 2 Kachi (Mud Jasta Nayagaun Marg 20 Yes | Yes | Yes Pitch Kandel Gaun Permanent
SDRC (P) Ltd., GEC (P) Ltd., and RES Engineering Consultancy-JV 71

268




Volume V: Final Report-Metric Addressing System, Waling as a Smart City

8 =
— o = % (7] a
o 38 E > E e 8 g < g - 2 g S
|z = 2 5 — 2 s = ) = o < = i >
z || 2 S S g = £ - z E| =] 8| 9 Z 3 g
| & D S © “— S ® = 7 o @
w < ) S = 2 2 S o g = =) 2 & = = >
z| £ 3 S E > Z & = =1 £| 5| & S T
T T 3z g B 3| g 3 cr
o x
Mortar)
814 | 9 455 Shyam Prasad Subedi Residential Residential 25 Frame Structure RCC Dumrikot-B.P. Marg 20 Yes | Yes | Yes Pitch B.P. Tole Permanent
815 | 9 113 Sita B.K. Residential Residential 25 Frame Structure RCC Kedarnath Marg 20 Yes | Yes | Yes | Gravelled Nayabajar Permanent
816 | 9 385 Sita Kunwar Residential Residential 25 Frame Structure RCC Dumrikot-B.P. Marg 20 Yes | Yes | Yes Pitch B.P.Tole Permanent
817 | 9 1007 Sita Marasaini Lamsal Residential+Commercial Residential+Commercial 3 Frame Structure Jasta Siddhartha Highway 36 Yes | Yes | Yes Pitch Jaisi Pandhera Permanent
818 | 9 1041 Sita Thapa Residential+Commercial Residential+Commercial 3 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Jaisi Pandhera Permanent
819 | 9 729 Sitaram Adhikari Residential+Commercial Residential+Commercial 4.5 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Nayabajar Permanent
820 | 9 927 Sitaram Adhikari Residential+Commercial Residential+Commercial 5 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Waling Mode Permanent
821 | 9 223 Sitaram Tiwari Residential Residential 15 Frame Structure Jasta Nagarpalika Marg 20 Yes | Yes | Yes Pitch Katauje Permanent
. N . . Kachi (Brick . . . .
822 | 9 916 Sitaram Tiwari Commercial Commercial 1 Masonary) Jasta Siddhartha Highway 36 Yes | Yes | Yes Pitch Waling Mode Permanent
823 | 9 245 Som Bahadur Rana Residential+Commercial Residential+Commercial 2 Frame Structure RCC Nayabajar Marg 20 Yes | Yes | Yes Pitch Pipalbot Tole Permanent
. . . . . . . . Udhyog Banijya
824 | 9 67 Som Kumar Gurung Residential+Commercial Residential+Commercial 35 Frame Structure | RCC+Jasta Nayabajar Marg 20 Yes | Yes | Yes Pitch Tole Permanent
. . . . . . . Waling Main
825 | 9 885 Subash Thapa Residential Residential 5 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Chowk Permanent
826 | 9 671 Subid Bahadur Chhetri Residential+Commercial Residential+Commercial 3 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Nayabajar Permanent
— . — . - Udhyog Banijya
827 | 9 123 Sudan Shrestha Residential+Commercial Residential+Commercial 2 Frame Structure RCC Jaycees Marg 20 Yes | Yes | Yes Pitch Tole Permanent
828 | 9 372 Sudan Shrestha Residential+Commercial Residential+Commercial 4 Frame Structure RCC Nayabajar Marg 20 Yes | Yes | Yes Pitch Nayabajar Permanent
829 | 9 813 Sudan Shrestha Residential+Commercial Residential+Commercial 3 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Nayabajar Permanent
830 | 9 34/70 Sudip Khand Residential Residential 25 Frame Structure RCC Nayabajar Marg 20 Yes | Yes | Yes Pitch Udhyqlgollianuya Permanent
831 | 9 212 Sukamaya Masarangi Residential+Commercial Residential+Commercial 2 Frame Structure RCC Nayabajar Marg 20 Yes | Yes | Yes Pitch Nayabajar Permanent
832 | 9 117/21 Sulochana Shrestha Residential Residential 2 Frame Structure RCC Nagarpalika Marg 12 Yes | Yes Yes Pitch Katauje Permanent
833 | 9 121 Suman Bagale Residential+Commercial Residential+Commercial 2 Frame Structure RCC Waling Bajar Sadak 20 Yes | Yes Yes Pitch Bagale Tole Permanent
834 | 9 137 Sundar B.K. Residential Residential 3 Frame Structure RCC Kedarnath Marg 20 Yes | Yes | Yes | Gravelled Nayabajar Permanent
835 | 9 20/9 Sunita Joshi Residential Residential 2 Frame Structure | RCC+Jasta Vhu.Pu. Tole Marg 12 Yes | Yes Yes Pitch Vhu.Pu. Tole Permanent
836 | 9 1599 Sunmaya Thapa Residential Residential 2 Kachi (Block) Jasta Siddhartha Highway 36 Yes | Yes Yes Pitch Kharibot Permanent
837 | 9 98 Sur Bahadur Bhujel Residential Residential 2 Frame Structure RCC Vhu.Pu. Tole Marg 12 Yes | Yes | Yes Pitch Vhu.Pu. Tole Permanent
. . . . . . . . . Udhyog Banijya
838 | 9 82/87 Suraj Pratap Khand Residential+Commercial Residential+Commercial 4 RCC+Truss Jasta Nayabajar Marg 20 Yes | Yes | Yes Pitch Tole Permanent
839 | 9 228 Surendra Malla Residential+Pharmacy Health Service 35 Frame Structure RCC Waling Bajar Sadak 20 Yes | Yes Yes Pitch Waling Bajar Permanent
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840 | 9 224 Suresh Shrestha Residential+Commercial Residential+Commercial 3 Frame Structure RCC Waling Bajar Sadak 20 Yes | Yes | Yes Pitch Waling Bajar Permanent
841 | 9 | 333/47/47 Survey Department Residential Residential 3 Frame Structure RCC Nagarpalika Marg 12 Yes | Yes | Yes | Earthened Katauje Permanent
842 | 9 1435 Surya Bahadur Kunwar Residential Residential 3 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Kharibot Permanent
843 | 9 1561 Surya Prasad Koirala Residential+Commercial Residential+Commercial 1 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Kharibot Permanent
844 | 9 49 Surya Prasad Parajuli Residential Residential 3 Frame Structure RCC Namuna Marg 12 Yes | Yes | Yes Pitch Katauje Permanent
845 | 9 352 Surya Prasad Regmi Residential+Commercial Residential+Commercial 35 Frame Structure RCC Nayabajar Marg 20 Yes | Yes | Yes Pitch Nayabajar Permanent
846 | 9 264 Surya Prasad Sharma Residential+Commercial Residential+Commercial 45 Frame Structure RCC Sahakarya Marg 20 Yes | Yes | Yes Pitch Sahakarya Tole Permanent
847 | 9 417 Surya Prasad Tiwari Residential Residential 1 Frame Structure RCC Katauje-Kha Pa 12 Yes | Yes | Yes Pitch Katauje Tole Permanent
Dharachaur Jane Sadak
848 | 9 480 Surya Tiwari Residential+Commercial Residential+Commercial 2 Frame Structure Jasta Jaisi Pandhera Marg 20 Yes | Yes | Yes Pitch Katauje Permanent
849 | 9 175 Surya Tiwari Residential Residential 2 Frame Structure RCC Nagarpalika Marg 20 Yes | Yes | Yes Pitch Katauje Permanent
850 | 9 270 Sushila Aryal Residential Residential 3 Frame Structure RCC Sahakarya Marg 20 Yes | Yes | Yes Pitch Sahakarya Permanent
851 | 9 117/29 Sushma Koirala Residential Residential 3 Frame Structure RCC Nagarpalika marg 12 Yes | Yes | Yes | Earthened Katauje Permanent
852 | 9 150 Tamu Samaj Samiti Commumt;:(l;gg; Religious Community Buildings 2 Frame Structure RCC Adhikhola Corridor 20 Yes | Yes | Yes Earthen Waling Maidan Permanent
853 | 9 135 Tanka Bhusal Commercial (Furniture) Industrial 1 Kachi (Brick Jasta Jaycees Marg 20 Yes | Yes | Yes Pitch Udhyog Banijya Permanent
Masonary) Tole
854 | 9 34/112 Tanka Bhusal Reéfﬁ;trfclgzﬂger Residential 3 Frame Structure RCC Kataharbot Tole Marg 12 Yes | Yes | Yes Pitch Kataharbot Tole Permanent
855 | 9 20/27 Tanka Kunwar Residential Residential 1 Frame Structure RCC Vhu.Pu. Tole Marg 12 Yes | Yes | Yes | Earthened Vhu.Pu. Tole Permanent
856 | 9 439 Tanka P. Tiwari Residential Residential 35 Frame Structure RCC Katauje-Kha Pa 20 Yes | Yes | Yes Pitch Katauje Permanent
Dharachaur Jane Sadak
L . S . . Katauje-Kha Pa : :
857 | 9 439/1 Tanka P. Tiwari(Associate) Residential Residential 1 Frame Structure Jasta 20 Yes | Yes | Yes Pitch Katauje Permanent
Dharachaur Jane Sadak
. . . . . . . . Udhyog Banijya
858 | 9 65 Tanka Prasad Bhusal Residential+Commercial Residential+Commercial 3.5 Frame Structure RCC Nayabajar Marg 20 Yes | Yes | Yes Pitch Tole Permanent
859 | 9 1579 Tanka Prasad Pangeni Residential Residential 3 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Kharibot Permanent
860 | 9 525 Tanka Prasad Tiwari Residential+Commercial Residential+Commercial 3 Frame Structure RCC Waling Bajar Sadak 12 Yes | Yes | Yes | Gravelled VIP Tole Permanent
861 | 9 149 Tara Devi Ranpal Residential+Commercial Residential+Commercial 25 Frame Structure RCC Nayabajar Marg 20 Yes | Yes | Yes Pitch Nayabajar Permanent
862 | 9 82/99 Taradevi Regmi Residential Residential 2 Frame Structure RCC Nayabajar Marg 20 Yes | Yes | Yes Pitch UdhyqrgoIIBeanuya Permanent
863 | 9 1625 Tau Bahadur Gurung Residential+Commercial Residential+Commercial 2 Frame Structure Jasta Siddhartha Highway 36 Yes | Yes | Yes Pitch Kharibot Permanent
864 | 9 773 Tek Bahadur Bhujel Residential+Commercial Residential+Commercial 3 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Nayabajar Permanent
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865 | 9 1125 Tek Bahadur Thapa Residential+Commercial Residential+Commercial 45 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Sitalnagar Permanent
866 | 9 34 Teku Thapa Residential Residential 2 Frame Structure RCC Namuna Marg 12 Yes | Yes | Yes Pitch Katauje Permanent
867 | 9 56 Temporary Residential Residential 1 Kachi Jasta Dumrikot-B.P. Marg 20 Yes | Yes | Yes Pitch Dumrikot Temporary
868 | 9 105 Temporary Residential Residential 1 Jasta Jasta Patanjali Marg 20 Yes | Yes | Yes Pitch Patanjali Temporary
869 | 9 - Temporary Temporary Temporary 1 Jasta Jasta Siddhartha Highway 36 Yes | Yes | Yes Pitch Sahakarya Tole Temporary
870 | 9 - Temporary Temporary Temporary 1 Jasta Jasta Siddhartha Highway 36 Yes | Yes | Yes Pitch Sahakarya Tole Temporary
S . . Kachi (Stone . . .
871 | 9 288/16 Thakur Prasad Bagale Residential Residential 1 Masonary) Jasta Nayabajar Marg 20 Yes | Yes | Yes Pitch Nayabajar Permanent
872 | 9 344 Thakur Prasad Bagale Residential+Commercial Residential+Commercial 2 Frame Structure RCC Nayabajar Marg 20 Yes | Yes | Yes Pitch Nayabajar Permanent
873 | 9 175 Thakur Prasad Subedi Residential Residential 2 Frame Structure RCC Sahakarya Marg 20 Yes | Yes | Yes Pitch Sano Katauje Permanent
874 | 9 121/28 Thakur Prasad Subedi Residential Residential 2 Frame Structure RCC Sahakarya Marg 12 Yes | Yes | Yes Pitch Kedarnath Tole Permanent
875 | 9 82/40 Thaman Bahadur Aryal Residential Residential 2 Frame Structure RCC Banijya Tole Marg 12 Yes | Yes | Yes Pitch Udhyc_>rgOIIBeanuya Permanent
876 | 9 303 Than Maya Gurung Residential Residential 3.5 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Jaycees Tole Permanent
170/307/2 . N .
877 | 9 8 Than Prasad Subedi Residential Residential 15 Frame Structure | RCC+Jasta Thumka Marg 12 Yes | Yes | Yes | Earthened Thumka Permanent
878 | 9 34/23 Thug Kumari Shrestha Residential+Commercial Residential+Commercial 2 Frame Structure RCC Kataharbot Tole Marg 12 Yes | Yes | Yes Pitch Kataharbot Permanent
879 | 9 286/38 Tika Kumari Darji Residential+Commercial Residential+Commercial 1 Frame Structure RCC Pipalbot Tole Marg 8 Yes | Yes | Yes Pitch Pipalbot Permanent
880 | 9 289 Tika Kumari Khadka Residential Residential 25 Frame Structure RCC Pani Tank Jane Sadak 12 Yes | Yes | Yes Pitch Katauje Tole Permanent
881 | 9 775 Tika Prasad Shrestha Residential+Pharmacy Health Service 5 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Nayabajar Permanent
882 | 9 20/33 Tika Ram Aryal Residential+Commercial Residential+Commercial 1 Frame Structure RCC Vhu.Pu. Tole Marg 12 Yes | Yes | Yes | Earthened Vhu.Pu. Tole Permanent
. . — S Kachi (Stone
883 | 9 | 170/160 Tika Ram subedi Residential Residential 2 Masonary) Jasta Thumka Marg 12 Yes | Yes | Yes | Earthened Thumka Permanent
884 | 9 | 170/239 Tika Ram Subedi Residential Residential 2 Frame Structure | RCC+Jasta Thumka Marg 12 Yes | Yes | Yes | Earthened Thumka Permanent
. - . . . . . . Kachi (Stone . . .
885 | 9 639 Tikaram Giri Residential+Commercial Residential+Commercial 1 Masonary) Jasta Siddhartha Highway 36 Yes | Yes | Yes Pitch Kedarnath Temporary
886 | 9 59 Tikaram Kafle Residential+Commercial Residential+Commercial 2 Frame Structure RCC Vhu. Pu. Tole Marg 12 Yes | Yes | Yes Pitch Vhu.Pu. Tole Permanent
887 | 9 121 Tikaram Tiwari Residental+ime Financial 3 Frame Structure RCC Nagarpalika Marg 20 Yes | Yes | Yes Pitch Katauje Permanent
888 | 9 84/29 Tikaram Tiwari Residential Residential 2 Frame Structure RCC Odare Marg 12 Yes | Yes | Yes | Earthened Katauje Permanent
889 | 9 423 Til Kumari Thapa Residential+Commercial Residential+Commercial 3.5 Frame Structure RCC Waling Bajar Sadak 20 Yes | Yes | Yes Pitch VIP Tole Permanent
890 | 9 332 Tilak Pangeni Residential+Commercial Residential+Commercial 35 Frame Structure RCC Sahakarya Marg 20 Yes | Yes | Yes Pitch Sahakarya Tole Permanent
891 | 9 1011 Tilakram Parajuli Residential+Commercial Residential+Commercial 45 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Jaisi Pandhera Permanent
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892 | 9 296 Tirtha Raj Darji Residential+Commercial Residential+Commercial 2 Frame Structure RCC Nayabajar Marg 20 Yes | Yes | Yes Pitch Nayabajar Permanent
893 | 9 867 Top Bahadur Rana Residential+Commercial Residential+Commercial 5 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Wacl:ltr:gwl\lll(am Permanent
894 | 9 745 Top Bahadur Thapa Chhetri Residential+Commercial Residential+Commercial 5 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Nayabajar Permanent
895 | 9 79 Topala Pangeni Residential+Commercial Residential+Commercial 25 Frame Structure RCC Vhu.Pu. Tole Marg 12 Yes | Yes | Yes Pitch Vhu.Pu. Tole Permanent
. . . . . . . Kandel Gaun
896 | 9 9 Toyalal Kandel Residential Residential 15 Frame Structure Jasta Siddhartha Highway 36 Yes | Yes | Yes Pitch Dumrikot Permanent
897 | 9 1059 Tuk Bahadur Rana Residential+Commercial Residential+Commercial 2 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Jaisi Pandhera Permanent
170/113/3 . N o
898 | 9 2 Tuk P. Subedi Residential Residential 1 Frame Structure RCC Thumka Marg 12 Yes | Yes | Yes | Earthened Thumka Permanent
899 | 9 1013 Tukadevi Giri Residential+Commercial Residential+Commercial 3 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Jaisi Pandhera Permanent
900 | 9 399 Tulasa B.K. Residential+Commercial Residential+Commercial 1 Frame Structure RCC Waling Bajar Sadak 20 Yes | Yes | Yes Pitch VIP Tole Permanent
901 | 9 307 Tulasi Bagale Residential Residential 1 Kachi (Stone Jasta Khanepani Tank Jane 12 Yes | Yes | Yes Pitch Katauje Tole Permanent
Masonary) Bato
902 | 9 12 Tulasiram Pangeni Residential+Commercial Residential+Commercial 25 Frame Structure Jasta Kedarnath Marg 12 Yes | Yes | Yes Pitch Kedarnath Permanent
903 | 9 286/30 Tulkumari Malla Residential+Finance Financial 2 Frame Structure RCC Pipalbot Tole Marg 8 Yes | Yes | Yes Pitch Pipalbot Permanent
904 | 9 58 Tulsi Gurung Residential+Commercial Residential+Commercial 2 Frame Structure RCC Waling Bajar Sadak 20 Yes | Yes | Yes Pitch Kataharbot Tole Permanent
905 | 9 20 Tulsi Ram Residential Residential 25 Frame Structure RCC Kedarnath Mar 12 Yes | Yes | Yes Pitch Kedarnath Permanent
Pangeni(Associate) ' g
906 | 9 117 Tulsi Regmi Residential Residential 25 Frame Structure RCC Nayabaj&;za'd'khm 12 Yes | Yes | Yes | Earthened | Khaniyapati Tole Permanent
907 | 9 326 Tulsi Tiwari Residential+Commercial Residential+Commercial 3 Frame Structure RCC Nayabajar Marg 20 Yes | Yes | Yes Pitch Nayabajar Permanent
908 | 9 449 Tulsiram Bhattrai Re5|dent|all(-/+FCig;r:]r:§rCIal+Ban Financial 4 Frame Structure RCC Waling Bajar Sadak 20 Yes | Yes | Yes Pitch VIP Tole Permanent
909 | 9 286/21 Tulsiram Upadhyaya Residential+Finance Financial 2 Frame Structure RCC Pipalbot Tole Marg 8 Yes | Yes | Yes Pitch Pipalbot Permanent
910 | 9 265 Tum Kala Tiwari Commercial Commercial 1 Truss Jasta Nayabajar Marg 20 Yes | Yes | Yes Pitch Pipalbot Tole Permanent
911 | 9 1051 Ujeli Miya Residential+Commercial Residential+Commercial 2 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Jaisi Pandhera Permanent
912 | 9 347 Ujeli Thapa Residential+Commercial Residential+Commercial 3 Frame Structure RCC Nayabajar Marg 20 Yes | Yes | Yes Pitch Nayabajar Permanent
913 | 9 979 Ujeli Thapa Residential+Commercial Residential+Commercial 3 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Waling Mode Permanent
914 | 9 118/91 Uma Kala Kandel Residential Residential 25 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Kandel Gaun Permanent
915 | 9 680 Uma Kumari Basnet Residential Residential 2 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Sahakarya Tole Permanent
; I ; I : Kachi (Stone : : . .
916 | 9 1439 Umadevi Kunwar Residential+Commercial Residential+Commercial 1 Masonary) Jasta Siddhartha Highway 36 Yes | Yes | Yes Pitch Kharibot Permanent
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917 | 9 97 Umadevi Kunwar Residential+Commercial Residential+Commercial 2 Frame Structure Jasta Vhu.Pu. Tole Marg 12 Yes | Yes | Yes Pitch Vhu.Pu. Tole Permanent
918 333 Uman Sing B.K. Commercial Commercial 1 Frame Structure RCC Nayabajar Marg 20 Yes | Yes | Yes Pitch Nayabajar Permanent
. . . . . . . . Udhyog Banijya
919 | 9 53 Umesh Aryal Residential+Commercial Residential+Commercial 2 Frame Structure RCC Nayabajar Marg 20 Yes | Yes | Yes Pitch Tole Permanent
920 | 9 50 Under Construction Residential Residential 3 Frame Structure RCC Kedarnath Marg 12 Yes | Yes | Yes Pitch Kedarnath Tole Permanent
921 | 9 441 Upakar Sahakari Finance Financial 25 Frame Structure RCC Sahakarya Marg 20 Yes | Yes | Yes Pitch Sahakarya Permanent
922 | 9 882 Upendra Raj Gaihre Commercial Commercial 1 Frame Structure Jasta Siddhartha Highway 36 Yes | Yes | Yes Pitch Waling Mode Permanent
923 | 9 414 Uyan Singh B.K. Residential+Commercial Residential+Commercial 2 Load Bearing Jasta Waling Bajar Sadak 20 Yes | Yes | Yes Pitch Waling Bajar Permanent
924 | 9 1589 Ved Prasad Pangeni Residential+Commercial Residential+Commercial 2 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Kharibot Permanent
925 | 9 431 Veshraj Subedi Residential Residential 3 Frame Structure RCC Dumrikot-B.P. Marg 20 Yes | Yes | Yes Pitch B.P. Tole Permanent
. . o . . Kachi (Stone : :
926 | 9 195/80 Vim Lal Subedi Residential Residential 1 Masonary) Jasta Sahakarya Marg 12 Yes | Yes | Yes Pitch Sano Katauje Permanent
927 | 9 103/1 Waling City Hall Industrial Industrial 1 Frame Structure RCC City Hall Marg 20 Yes | Yes | Yes Pitch Bagale Tole Permanent
. . . Kachi (Stone .
928 | 9 307 Waling Sahakari Industry Industrial 1 Masonary) Jasta Sahakarya Marg 20 Yes | Yes | Yes Pitch Sahakarya Tole Permanent
929 | 9 19/10 Waling U:g}%% Banidjya Institutional Administrative 3 Frame Structure RCC Nayabajar Marg 20 Yes | Yes | Yes Pitch Udhyc_;lgoianuya Permanent
930 | 9 103 Waling UEZ?)?aE\ {;guya Sang Institutional Administrative 3 Frame Structure RCC City Hall Marg 20 Yes | Yes | Yes Pitch Bagale Tole Permanent
931 | 9 419 Yagya Prasad Gaihre Temporary Temporary 1 Jasta Jasta Sahakarya Marg 20 Yes | Yes | Yes Pitch Sahakarya Tole Temporary
932 | 9 361 Yak Lal B.K. Residential+Commercial Residential+Commercial 4 Frame Structure RCC Waling Bajar Sadak 20 Yes | Yes | Yes Pitch VIP Tole Permanent
933 | 9 138/44 Yam Bahadur Aale Residential Residential 1 Kachi Jasta Vhu.Pu. Tole Marg 12 Yes | Yes | Yes | Eathened Vhu.Pu. Tole Permanent
934 | 9 523 Yam Bahadur Aale Residential+Commercial Residential+Commercial 3 Frame Structure RCC Waling Bajar Sadak 20 Yes | Yes | Yes Pitch VIP Tole Permanent
935 | 9 305 Yam Bahadur Gurung Residential+Commercial Residential+Commercial 4 Frame Structure RCC Waling Bajar Sadak 20 Yes | Yes | Yes Pitch Bolbom Tole Permanent
936 | 9 77 Yam Bahadur Shrestha Residential+Commercial Residential+Commercial 2 Frame Structure | RCC+Jasta Waling Bajar Sadak 20 Yes | Yes | Yes Pitch Bagale Tole Permanent
937 | 9 183 Yam Nath Pathak Residential+Commercial Residential+Commercial 25 Frame Structure RCC Nayabajar Marg 20 Yes | Yes | Yes Pitch Pipalbot Permanent
938 | 9 123 Yamkala Kandel Residential Residential 3 RCC+Truss RCC+Jasta Siddhartha Highway 36 Yes | Yes | Yes Pitch Kandel Gaun Permanent
939 | 9 170/;13/4 Yamkala Subedi Residential Residential 2 K&(;ZLE]S;C;/T;G Jasta Thumka Marg 12 Yes | Yes | Yes | Earthened Thumka Permanent
940 | 9 51 Yem Bahadur Thapa Residential+Commercial Residential+Commercial 2 Frame Structure RCC Udhyoghligpéjya Tole 12 Yes | Yes | Yes Pitch Udhyql_gOIIBGanuya Permanent
941 | 9 1215 Yem Kumari Saaru Residential+Commercial Residential+Commercial 3 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Sitalnagar Permanent
942 | 9 1243 Yem Prasad Adhikari Residential+Commercial Residential+Commercial 6 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Sitalnagar Permanent
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943 | 9 74 Yubaraj Aale Residential+Commercial Residential+Commercial 25 Frame Structure RCC Waling Bajar Sadak 20 Yes | Yes | Yes Pitch Kataharbot Tole Permanent
944 | 9 492 Yubraj Bagale Residential + Commercial Residential+Commercial 25 Frame Structure RCC Dumrikot-B.P. Marg 20 Yes | Yes | Yes Pitch B.P. Tole Permanent
945 | 9 357 Yubraj Pathak Residential+Commercial Residential+Commercial 4 Frame Structure RCC Waling Bajar Sadak 20 Yes | Yes | Yes Pitch VIP Tole Permanent
946 | 9 290 Yubraj Subedi Residential Residential 25 Frame Structure RCC Dumrikot-B.P. Marg 20 Yes | Yes | Yes Pitch B.P. TOle Permanent
947 | 9 | 170/218 Yubraj Subedi Residential Residential 3 Kachi Jasta Thumka Marg 12 Yes | Yes | Yes | Earthened Thumka Permanent
948 | 9 419 Yubraj ng%%';Bhawana Residential Residential 3 Frame Structure RCC Dumrikot-B.P. Marg 20 Yes | Yes | Yes Pitch B.P. Tole Permanent
949 | 9 185 Yukta Prasad Tiwari Commercial Commercial 1 Kachi Jasta Nagarpalika Marg 20 Yes | Yes | Yes Pitch Katauje Permanent
950 | 9 193 Yukta Tiwari Residential Residential 25 Frame Structure Jasta Nagarpalika Marg 20 Yes | Yes | Yes Pitch Katauje Permanent
951 | 9 183 Not Availiable Residential Residential 1 Load Bearing Jasta Jaisi Pandhera Marg 20 Yes | Yes | Yes Pitch Joisi Pandera Permanent
952 | 9 174/58 Not Availiable Residential Residential 2 Frame Structure RCC Jaisi Pandhera Vitri Marg 12 Yes | Yes | Yes | Earthened Katauje Permanent
953 | 9 174/40 Not Availiable Residential Residential 3 Frame Structure RCC Jaisi Pandhera Vitri Marg 12 Yes | Yes | Yes | Earthened Katauje Permanent
- . . . . . . . Udhyog Banijya
954 | 9 147 Not Availiable Residential+Commercial Residential+Commercial 1 Frame Structure RCC Jaycees Marg 20 Yes | Yes | Yes Pitch Tole Permanent
955 | 9 55 Not Availiable Residential Residential 1 Kachi Jasta Kedarnath Marg 12 Yes | Yes | Yes Pitch Kedarnath Tole Permanent
956 | 9 | 78/32/15 Not Availiable Residential Residential 3 Frame Structure RCC Nayabajl\a;lré%aldlkhet 12 Yes | Yes | Yes | Earthened | Khaniyapati Tole | Permanent
957 | 9 967 Not Availiable Residential+Commercial Residential+Commercial 3 Frame Structure RCC Siddhartha Highway 36 Yes | Yes | Yes Pitch Waling Mode Permanent
958 | 9 44 Not Availiable Residential+Commercial Residential+Commercial 25 Frame Structure RCC Waling Bajar Sadak 20 Yes | Yes | Yes Pitch Kataharbot Tole Permanent
959 | 9 407 Not Availiable Residential Residential 1 Kachi Jasta Waling Bajar Sadak 20 Yes | Yes | Yes Pitch VIP Tole Permanent
960 | O 122/1 Not Availiable Temporary Temporary 1 Jasta Jasta Waling Bajar Sadak 20 Yes | Yes | Yes Pitch Bagale Temporary
91 | 9 57/1 Not Availiable Residential Residential 1 Frame Structure RCC Waling Bajar Vitri Sadak 12 Yes | Yes | Yes | Gravelled Nanapani Tole Permanent
962 | 9 41/1 Not Availiable Residential Residential 1 Kachi Jasta Waling Bajar Vitri Sadak 12 Yes | Yes | Yes | Gravelled Nanapani Tole Permanent
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6.5 Appendix: Maps

The all detailed base maps have been attached to separate volume.

SDRC (P) Ltd., GEC (P) Ltd., and RES Engineering Consultancy-JV

275

78



Application
of
Geographic Information System
GIS)
on Resource Managementin
T.ocal Level Development
(Using QGIS Version 3. 16.8)

Iong term release

QCIS 316

Hannover

HANDS-ON RESOURCE BOOK

Supported by:
Provincial and Local Governance Support Programme (PLGSP)/

Ministry of Federal Affairs and General Administration (MoFAGA)/

Government of Nepal
2078 (2021)

Prepared By:

Bhola Nath Dhakal, PhD
(dhakalbn@gmail.com, Tel: 9841381007)
Deepak Neupane
(dneupane2003@gmail.com, Tel: 9841227903)

276



mailto:dhakalbn@gmail.com
mailto:dneupane2003@gmail.com

Application of Geographic Information System (GIS) on
Resource Management in Local Level Development

Citation: Dhakal, B. N. and Neupane, D. (2078). Application of Geographic
Information System (GIS) on Resource Management in Local Level
Development (Using QGIS Version 3.16.8). Kathmandu: Provincial and Local
Governance Support Programme (PLGSP) / Ministry of Federal Affairs and
General Administration (MoFAGA)/ Government of Nepal.

Publisher: Provincial and Local Governance Support Programme (PLGSP)/ Ministry of
Federal Affairs and General Administration (MoFAGA)/Government of
Nepal, Sinhadarbar, Kathmandu

First Edition 2078
Copyright© Reserved with the Authors and Publisher

ISBN:O78-..

Computer Setting and Printed at: ..o
Kathmandu, Nepal
Tel: 977 01-

277



FOREWORD

278



PREFACE

279



ACKNOWLEDGMENT

280



TABLE OF CONTENT
Page No.

Part 1: Concept & Application of GIS and Software Management 1

Introduction to GIS, GIS Application, Opportunities and Development in
Nepal

Importance and Advantage of using GIS Application in Street Addressing
Importance and Advantage of using GIS Application in Property Tax
Software Installation (Hands on Exercise)

Getting to know QGIS (Hands on Exercise)

Part 2: Introduction of QGIS Software and GIS Database Management

Tour in QGIS Software and Existing Exercise Data (Hands on Exercise)
Introduction of QGIS Browser and QGIS Processing Tool Box (Hands on
Exercise)

Vector and Raster Models of GIS Data (Theory)
Concept of Geo-database, Data Sources and Capturing Methods (Theory)

GIS Database Management and Creating Feature Dataset using QGIS
Browser (Hands on Exercise)

Part 3: Geo-referencing, Map Projection & Transformation and Data

Extraction
Concept of Geo-referencing and Hands on Exercise on Geo-referencing
spatial data from scanned Topo Sheet
Concept of Map Projection System and Coordinate Reference System
(Nepal Coordinate System and Global/Google Earth Coordinate System)
Projection and transformation of geo-referenced data (Hands on Exercise)
Creation of Point, Line and Polygon feature from geo-referenced and
Projected Topo Sheet (Hands on Exercise)

Part 4: Global Positioning System (GPS) and Web Map Services (WMS)/

Sources of Data Capturing
Theoretical Concept of Global Positioning System (GPS)
Capturing Real World data using GPS (Field Work)
Downloading GPS data and plotting (Hands on Exercise)
Integration of GPS Data to existing Spatial Features (Hands on Exercise)

281



Installation of QGIS Plugin (Hands on Exercise)

Connecting to Web Map Service - WMS (Hands on Exercise)

Digitizing Spatial Features based on Google Earth and Open Street Maps
(Hands on Exercise)

Part 5: Join Table and Query Building

Concept and Application of Spatial and Attribute Data Management
Spatial Joining of Attribute Data in GIS (Hands on Exercise)

Query Building (Hands on Exercise)

Selection of Spatial Features using Attribute Query (Hands on Exercise)
Selection of Spatial Feature using Select Location Query (Hands on
Exercise)

Part 6: Statistical and Spatial Analysis

Calculation and Measurement of Spatial Features

Length and Area Calculation (Hands on Exercise)

Use of Summarization Tools (Hands on Exercise)

Concept on Geo Processing Tools and Application (Theory)

(Hands on Exercise on Identify, Clip, Buffer, Intersection, Merge etc.)
Selection of Spatial Features based on Buffer Area (Hands on Exercise)

Part 7: Output Design and Project Work

Working on Mapping Field Properties (Hands on Exercise)
Hands on Exercise for Labeling and Symbology
Theoretical Concept on Cartographic Element of the Maps
Cartographic Designing for Map Outputs

Layout and Reporting Format of GIS Map Outputs

PROJECT WORK
Capture location of houses and other structures using GPS
Capture location of house and other structures using Google Earth and
Open Street Map(OSM)
Conversion of captured spatial data and integration to GIS Data
Joining Attribute or Socio-economic data to GIS Data
Preparation of Street Map with Addressing

282



PART- |
Concept & Application of GIS and Software Management

Course Outline:
¢ Introduction to GIS, GIS Application, Opportunities and Development in
Nepal
¢ Importance and Advantage of using GIS Application in Street Addressing
e Importance and Advantage of using GIS Application in Property Tax
e Software Installation (Hands on Exercise)
e Getting to know QGIS (Hands on Exercise)

Introduction

Recent reflection of the overall trend within society towards increasing
reliance on the computer as a data handling and data analysis tool is becoming
a part of science and art. The use of computers is twofold. First, extremely
large and complex data sets can be both compactly stored and rapidly
retrieved with mechanical accuracy. The use of automated techniques also, of
necessity, imposes uniformity in both storage formats and methods for
handling data. Second, many of the quantitative and analytical techniques
developed in the earth/social sciences and many other disciplines are limited
in their practical applications. Computers provide the capability to deal with
the large volumes of observational data handling. At the same time the rapid
changes in information communication technology have turned satellite
imagery into a high value-added product. The integration of data from Global
Positioning System (GPS), Remote Sensing (RS) and various other sources
enhanced the use of computer technology. Therefore, the computer-based GIS
are becoming necessary to the best advantage of the users.

Governmental agencies as a response to a new awareness and the agency in
dealing with complex environmental and natural resources issues developed
the first GIS in the middle 1960s. In the latter half of 1980s, Geographic
Information System (GIS) has been developed as a field of scientific discipline
based on both real world information as well as advanced electronic
technology. In the beginning of 21 century GlScience (including both tools and
science related with the spatial database handling and application for social
welfare and economic development) is becoming one of the prominent
scientific disciplines. The advancement of communication technology,
computer application and realization of geographic data on social welfare and

7
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economic planning has been introducing the new concept of database
management and using of GIS like geo-database, database infrastructure, data
mining, GIS portal and web GIS. It is also integrated with other sciences of data
acquisitions and analysis. Therefore GIS is becoming useful tool and science to
interpret the natural and social phenomena in a 'holistic approach'.

Geo-coding Address

Geo-coding is the process of transforming a description of a location-such as a
pair of coordinates, an address, or a name of a place-to a location on the
earth's surface. We can geo-code by entering one location description at a
time or by providing many of them at once in a table. The resulting locations
are output as geographic features with attributes, which can be used for
mapping or spatial analysis.

We can quickly find various kinds of locations through geocoding. The types of
locations that we can search for included points of interest or names from a
gazetteer, like mountains, bridges, and stores; coordinates based on latitude
and longitude or other reference systems, such as the Military Grid Reference
System (MGRS) or the U.S. National Grid system; and addresses, which can be
in a variety of styles and formats, including street intersections, house
numbers with street names, and postal codes.

From simple data analysis to business and customer management to
distribution techniques, there is a wide range of applications for which geo-
coding can be used. With geo-coded addresses, we can spatially display the
address locations and recognize patterns within the information. This can be
done by simply looking at the information or using some of the analysis tools
available with GIS. We can also display our address information based on
certain parameters, allowing us to further analyze the information.

About the Software

Quantum GIS (QGIS) is an Open Source GIS product. As such the Software is
constantly developing and being improved upon by the World-wide GIS
Community. QGIS is free and the source code is available for those who want
to improve or customize the interface/tools. The training material is based on
latest stable release that was available at the time of this manual writing. This
training manual is based on QGIS Version 3.16.8.
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To download the latest version of QGIS, visit the official QGIS website http://

www.qgis.org/

Training Materials

QGIS Version 3.16 (Already Downloaded) is located on our computer C:\QGIS
Training\Software\ Folder. Details training manual and other learning materials
are available in C:\QGIS Training\Manual\ Folder. The training data is located in
C:\QGIS Training\Data\ Folder.

Software Installation
For 64 bit processor:

Double click the following .exe file located in C:\QGIS Training\Software Folder

L) QGI5-05GecdW-3.16.8-1-5etup-x86_64.exe

After successful installation of QGIS Desktop Version 3.16, we should see
following shortcut icons in QGIS3.13 folder located in our computer’s desktop.

@) 0SGeodW Shell 08/07/2021 17:03 Shortcut 2KB
(@} QGIS Desktop 3.16.8 with GRASS 7.8.5 08/07/2021 17:03 Shortcut 2 KB
(@ Qt Designer with QGI5 3.16.8 custom wid...  08/07,/2021 17:03 Shortcut 2 KB
fBlr SAGA GIS (23.2) 08/07/2021 17:03 Shortcut 3KB
(@} QGIS Desktop 3.16.8 08/07/2021 17:03 Shortcut 2 KB
+» Copy QGIS Desktop 3.16.8 to the desktop for ease of access.
For 32 bit processor:
Download and install QGIS-OSGeo4W-3.16.8-1-Setup-x86 32.exe from

http://www.qggis.org/

The QGIS Graphical User Interface (GUI)

L

OCEDEes
il i

There is QGIS Icon on our computer which is labelled QGIS Desktop 3.16.8.
Double click this icon to open QGIS. When QGIS starts, it is presented with

following GUI.
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1.0 Menu and Tool Bar:

Our most often used sets of tools can be turned into toolbars for basic access.
For example, the File toolbar allows us to save, load, print, and start a new
project. We can easily customize the interface to see only the tools we use
most often, adding or removing toolbars as necessary via the View » Toolbars
menu.Even if they are not visible in a toolbar, all of our tools will remain
accessible via the menus. For example, if we remove the File toolbar (which
contains the Save button), we can still save our map by clicking on the Project
menu and then clicking on Save.

2.0 The Layer Panel:

In the Layer Panel, we can see a list, at any time, of all the layers available to
us. Expanding collapsed items (by clicking the arrow or plus symbol beside
them) will provide us with more information on the layer’s current
appearance. Hovering over the layer will give us some basic information: layer
name, type of geometry, and the complete path of the location on our device.
Right-clicking on a layer will give us a menu with lots of extra options. We will
be using some of them before long, so take a look around!

3.0 The Browser Panel

The QGIS Browser is a panel in QGIS that gives us easily navigates in our
database. We can have access to common vector files (e.g. ESRI Shapefile or
Maplnfo files), databases (e.g. PostGIS, Oracle, Spatialite, GeoPackage or
MSSQL Spatial) and WMS/WFS connections. We can also view our GRASS data.
If we have saved a project, the Browser Panel will also give us quick access to
all the layers stored in the same path of the project file under in the Project
Home item.

4.0 The Map Canvas
This is where the map itself is displayed and where layers are loaded. In the

map canvas we can interact with the visible layers: zoom in/out, move the
map, select features and many other operations.

11
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PART — 11
Introduction of QGIS Software and GIS Database Management

Course Outline:

e Tour in QGIS Software and Existing Exercise Data (Hands on Exercise)

¢ Introduction of QGIS Browser and QGIS Processing Tool Box (Hands on
Exercise)

e Vector and Raster Models of GIS Data (Theory)

e Concept of Geo-database, Data Sources and Capturing Methods (Theory)

e GIS Database Management and Creating Feature Dataset using QGIS
Browser (Hands on Exercise)

2: Exploring QGIS Desktop Application

A: Working with QGIS Browser

= [ntroduction to QGIS Browser

QGIS Browser is the QGIS module used for organizing, browsing, and managing
our data and map documents, as well as for viewing and editing metadata. In
many ways, QGIS Browse is similar to Windows Explorer. For instance, when
we modify a file's location, or create or delete a file, we do not need to save
the changes - it is done automatically. Since it is easy to delete files this way,
we should be careful to delete only when you are sure that we will not need
the file any longer.

e Starting QGIS Browser

Now we will start QGIS Browser and explore its contents. To start
QGlIS @ Browser clicks on Data Source Manager and navigate to
Browser.

= What is in QGIS Browser

0 Select the directory C:\GIS_Training\Training Data. We will view the
following data catalog. We can preview the geometry; attribute table and
metadata of each feature data set in this Training Data folder using QGIS
Browser.
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(5} Data Source Manager — Browser ﬁ

E = Browser

R Y ®[0
P [ Topo_Scanned =
= [ Training Data

= 02_Panch_LGB.shp

= Pan_Building.shp

= Pan_Contshp

= Pan_Luseshp

= Pan_Rivershp

= Pan_Road.shp

= Pan_Village.shp

Pan_Popn.xlsx -

(i

Metadata | Preview | Attributes

QGIS Browser is similar in structure to Windows Explorer. On the left hand side
is a view of the Browser "tree" showing how the data is organized. The right
hand side provides options for exploring the contents of the data shown in the
Browser tree. We will notice that there are different icons used to represent
the available folders and their contents. When QGIS Browser is initiated, it
automatically looks for folders containing spatial data. Any spatial data it finds
will be given a special icon to indicate the specific type of data in the file or
folder.
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= What can be done in QGIS Browser?
For organizing data, QGIS Browser is quite easy to use. However, if we delete,

move, or otherwise alter the data using QGIS Browser, it is permanent (i.e., if
we delete a coverage, it is GONE-we cannot retrieve it). Data organizing in
QGIS Browser is very similar to that in Windows Explorer. We can drag and
drop coverages, shapefiles, or geo-databases into new workspaces, or we can
use the Windows shortcut keys (Ctrl-C, Ctrl-X and Ctrl-V for copy, cut and
paste, respectively).

Try this out by copying and pasting our lab data into a new folder.

Browsing through our data is simple using QGIS Browser. The Browser tree
displays in a hierarchical fashion all of the items in the Browser, much like how
data browsing is done through programs such as Windows Explorer.

Take a moment to explore the data in the Browser tree. We can use the arrow
buttons on the keyboard, or the mouse to navigate. While navigating, pay
attention to the changes that take place on the right hand side of the QGIS
Browser window.

If you click on the "Preview" tab, we will see a preview of the data geography

T — == or the data attribute
Blé""u - table. To change from
pela - | geography view to
o P Buking e .| table view (or vice
versa), change the
value listed in the
preview pull down
menu at the bottom of

the Window.

Metadata Preview Attributes

Metadata Prewview Attributes

Click our mouse on
those menu we will
view the above info of
our data catalog.
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() Data Source Manager — Browser ﬁ

Browser
O27T®6
#= 02 _Panch_LGB.shp ==t

(2 Pan_Building.shp
2 Pan_Contshp I
(= Pan Lusesho e

| Metadata | Preview Attributes

Information from provider

Name 02_Panch_LGE.shp |

Path L Training\Training DataidZ Panch

Storage ESRI Shapefile

Comment

Encoding UTF-8

Geometry Polygon [(MultiPolygon)

CRS EPSG:4326 - WG5S 54 - Geographic

Extent 87.4950866450000717,26.8595236440000349 :
88.0825345210000505,27 4380223320000702

Unit degrees

Feature count 8

(&} Data Source Manager — Browser [
* Browser
LRTRe
#= 02 Panch_LGB.shp =
(2 Pan_Building.shp
G2 Pan_Cont.shp
_ G2 Pan Luseshn ~
Metadata | Preview | Attrbutes
() Data Source Manager — Browser &
Browser
[ | : | |
L& T e

#= 02 Panch_LGB.shp [

2 Pan_Building.shp

= Pan_Cont.shp =

(= Pan Lusesho X

Metadata Preview | Attributes |

I E DISTRICT | GaPaNaPa  Type N Province.
PAMCHTHAR  Falelung Gaunpalika |1
PAMCHTHAR Falgunanda Gaunpalika 1
PAMCHTHAR | Hilihang Gaunpalika |1
PANCHTHAR  Kummayak Gaunpalika 1
1
1
1
1

PANCHTHAR  Miklajung Gaunpalika
PAMCHTHAR  Phidim Magarpalika
PANCHTHAR  Tumbewa Gaunpalika
PANCHTHAR Yangwarak Gaunpalika
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B: Working with QGIS Processing Toolbox

* Introduction to QGIS Processing Toolbox

QGIS Processing Toolbox is the QGIS module used for data processing, analysis,
and conversion. It contains a large set of tools that allow for more specialized
or complicated operations than those available in the various other modules.
Processing Tool Box also provides a means for the user to write scripts and
create customized tools to fit specialized needs.

Processing Toolbox (= )| o Starting QGlS Processing
¥ A ( % Toolbox
cearch. . To start Toolbox, click on Processing
¥ (%) Recently used Menu in the main Menu Bar and
b L3 Cartography then Click on Toolbox.
b Database
» (2 Filetools To run a tool, simply double-click on

*  Interpolation the specific tool we want to use. This

b Layertools . . .
will open a window for setting the

P d Mesh
b (2 Metwork analysis various file inputs and outputs and
* & Plots other options related to the tool.

kL) Raster analysis
bz} Raster creation

kL) Raster terrain analysis Adding our first Iayers
b ) Rastertools . . .

We will start the application, and
» (2 Vector creation create a basic map to use for

Vector general examples and exercises.
Vector geometry

boLd Vector analysis

b Vector overlay
kot Vector selection
kot Vector table
Fod Vector tiles

b m GDAL

b i GRASS

b & SAGA

The goal for this lesson: To get started with an example map.
Note: Before starting this exercise, QGIS must be installed on our
computer. Also, we should have copied training data to our computer.
Launch QGIS from its desktop shortcut, menu item, etc., depending on how we
configured its installation.
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Creating and Exploring a Basic Map

1. Open QGIS. We will have a new, blank map.

Untitled Project - QCIS [new]

Project Edit View Layer Settings Plugins Vector Raster Databate Web Processing Help

IeEEBRR% Bepee AP g I b # X m-, -

BV, 7 W

TAowaRr “®  Recent Projects
OeEYmxTo

E g
B
£
[ ]

Favorites
» [E Home
» Oy
" CeoPackage
# SpatiaLite
G postGis
B mssqL
& oe2
B WMSWMTS
» @ KYZ Tiles
B Wes
T WFs
= ows
@ ArcoisMapServer
W ArcGisFeatureServer
# GeoNode

Layers
« Qe 'Y S

Ready Coardinate B scale|1 = | Magnifier| 100% =| Rotation 00" =| ¥ Render @ EpSiazzs WY

2. The Data Source Manager dialog allows us to choose the data to load
depending on the data type. We’ll use it to load our dataset: click the Open
Data Source Manager button.

Project Edit View Layer 5Settings

N EHEE-H4
RV, 2w B

prmmm==g — At
- | (|

ELLLLLY
-

4
P

If we can’t find the icon, check that the Data Source Manager Tool bar is
enabled in the View » Toolbars menu.

3. Load the Pan_LGB.shp vector dataset:

1. Click on the Vector tab.
2. Enable the File source type.
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3. Press the ... button next to Vector Dataset(s).

4. Select the training data/Pan_LGB.shp file in our training directory.

5. Click Open. We will see the original dialog, with the file path filled in.

6. Click Add here as well. The data we specified will now load: we can see a
Local Unit Map item in the Layers panel (bottom left) with its features shown
in the main map canvas.

7. Now load other vector dataset related to Panchthar district in our map
canvas.

8. Click on the Save As button:

9. Save the map under a solution folder next to exercise_data and call it
basic_map.qgz.

Navigating the Map Canvas

This section will focus on basic QGIS navigation tools used to navigate within
the Map Canvas. These tools will allow us to visually explore the layers at
different scales.

NIl é B OF O EIP e

Pan:

1. In the Map Navigation Toolbar, make sure the @ Pan button is activated.
2. Move the mouse to the center of the Map Canvas area.
3. Left-click and hold, and drag the mouse in any direction to pan the map.

Zoom In:

1. In the Map Navigation Toolbar, click on the Vel Zoom In button.

2. Move your mouse to approximately the your area of interest.

3. Left click and hold.

4. Then drag the mouse, which will create a rectangle

5. Release the left click. This will zoom in to include the area that you selected
with your rectangle.

Zoom Out:

6. To zoom out, select the #~ Zoom Out button and perform the same action
as you did for zooming in.

As you pan, zoom in, or zoom out, QGIS saves these views in a history. This
allows you to backtrack to a previous view.
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o

Pa<

1. In the Map Navigation Toolbar, click on Zoom Last button to go to your

previous view.

2. Click on 2E1Zoom Next button to proceed to move forward in your history.
Sometimes after exploring the data, we need to reset our view to the extent of
all the layers. Instead of trying to use the Zoom Out tool multiple times, QGIS
provides us with a button to do that action for us.

£ |
o

k&
1. Click on the ¥21Zoom Full Extent button.

As we zoomed in and out, it notice that the Scale value in the Status Bar
changes. The Scale value represents the Map Scale. In general, the number to
the right of: represents how many times smaller the object you are seeing in
the Map Canvas is to the actual object in the real world.

We can also use this field to set the Map Scale manually.

1. In the Status Bar, click on the Scale text field.

2. Type in 50000 and press Enter. This will redraw the features in the Map
Canvas to reflect the scale you typed in.

3. Alternatively, click on the options arrow of the Scale field to see the preset
map scales.

4. Select 1:5000. This will also update the map scale in the Map Canvas.

GIS DATA TYPES (Model/Structure of GIS Data)

Vector Data:

Vector data is the most common kind of data type we will find in the daily use
of GIS. It describes geographic data in terms of points, known as vertices, that
may connected to lines, poly lines and polygon. Vector data has feature
constructed out of vertices, connected with lines to make poly lines or areas.
Every discrete object in a vector dataset is called a feature, and is associated
with attribute data that is that describes that feature.

Each feature and its attributes take up one row in the dataset table. Attributes
are listed in the columns known as fields in the table. In QGIS a single dataset
can only contain one type of data i.e. points, lines or polygon. These cannot
(should not) be mixed within a dataset following good GIS/spatial data
practice.
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Polygons

Raster Data:

Raster data is quite different from vector data, it is known as image. Although
it may portray various properties of the data in the real world, these objects
don’t exist as separate object; rather they are represented using a grid of pixels
(square boxes) of differing values usually associated with a color (but not
always) in which case the pixels combine to make a picture. The size of the
raster image is the number of squares on each side of the spatial resolution is
the real world measurement of each pixel such as in satellite image (Google
Earth). Each pixel grid square must contain a value (can be null) therefore
raster images tend to be large (in bytes) as compared to a vector dataset.

There are two main types of raster image, geo-
referenced and non-georeferenced.
Georeferenced images can be mapped in GIS,
non-georeferenced images (such as Logo)
cannot. However, non-georeferenced images
can georeferenced using a technique known as
Geo-Registering the image by assigning some
pixel (minimum 3) a real-world coordinate
value usually relating to previously mapped
visible feature in the image.

Y PN RN = | -
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GIS DATA SOURCES

The most important and expensive component of the Geographic Information
System is Data which is generally known as fuel for GIS. GIS data is
combination of spatial (graphic) and attribute (tabular) data from various
sources. A wide variety of data sources exist for both spatial and attribute data
from the analog map, aerial photo, remote sensing, GPS, existing digital data,
socio-economic data & others.
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Analog Map Aerial Photo Satellite Image

D) 7-&“_ 3

. ! '3 N &
o w ' X ‘:" .

Socio-economic
Data & others

GPS Existing
P Digital Data

Concept of Geo-database/Geo Package in case of QGIS

The Geodatabase (ArcGIS) format has emerged as a very common format for
storing and exchanging spatial data, particularly considering that it allows for
the storage of multiple data layers, and for the storage of data layers that
exceed the limits of other specifications. Itis the native data structure
designed to work in GIS as the primary data format (.gdb) used for editing and
data management.

The GeoPackage (QGIS)format is an open container that allows us to
store GIS data (layers) in a single file. GeoPackage is a special data package, has
followed an OGC (Open Geospatial Consortium) standard data package that
can store different kinds of spatial data types such as points, polyline, and
polygon. We can save multiple layers into a single GeoPackage (. gpkg) file.
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A GeoPackage is an open, standards-based, platform-independent, portable,
self-describing, compact format for transferring geospatial information.

Inside the Geodatahase
I".""‘----__ ] Managed by
the Geodatalase
'
Feature Data=sek [= Raster
= Catalog
= = || =] == | Tabae
Foature Clas=sos I_I Faast=r
[ I
. — I} BEelationship Matanet
:'_:_""_Efi'l'l:ﬂ:luh:[r 't'—-_l Clans
w1 | Gmosmstric
TR T
— -
Complex Statistical Data Complex Geospatial Data

[E=] ABSStat™

A Container for Linking Statistical & Geospatial Data
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PART — 111

Geo-referencing, Map Projection & Transformation
and Data Extraction
Course Outline:
e Concept of Geo-referencing and Hands on Exercise on Geo-referencing
spatial data from scanned Topo Sheet
e Concept of Map Projection System and Coordinate Reference System
(Nepal Coordinate System and Global/Google Earth Coordinate System)
e Projection and transformation of geo-referenced data (Hands on Exercise)
e Creation of Point, Line and Polygon feature from geo-referenced and
Projected Topo Sheet (Hands on Exercise)

Map projection

A globe is the best way to show the relative positions of places but it is neither
portable nor practical for large scales. The three-dimensional shape of the
earth means that it is not possible to depict locations and features directly on
to a two-dimensional map space without some distortions. Map projection is a
procedure to transform locations and features from the three-dimensional
surface of the earth on to two-dimensional paper in a defined and consistent
way.

South Pole

Globe (Model of Earth)

GIS data are encoded with certain units, the spatial components of each
feature (lines, points and polygons) are projected using a mathematically
defined coordinate system transformation. The earth is round and maps are
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flat. Map projections flatten the round earth. ArcGIS recognizes a bewildering
number of projections and coordinate systems, but in practice only a limited
subset of these are used. ArcGIS has attempted to remedy problems
associated with dealing with projections with "projections on the fly".
Essentially ArcGIS will try to recognize what projection your data have, if this
information is not already explicitly defined (the .prj component of the shape
file contains this information), and then open them in ArcMap. Sometimes this
works, sometimes it doesn't.

Some of the files in our training course have no defined coordinates. This is the
case of undefined coordinate system. Some may have coordinates stored in
latitude and longitude spherical coordinates (degrees, minutes, seconds, or
decimal degrees). This is called the Geographic Coordinate System (GCS). If
however, you wish to calculate an area, or determine a precise distance, this is
not an appropriate coordinate system. You need a planar, Projected
Coordinate System to do this. Square degrees are meaningless, and for most
people a distance specified in degrees is also meaningless. All projection
operations are based on spherical coordinates, and so this lab begins with
feature classes in GCS, and then moves to transforming these data into
projected coordinate systems.

The transformation of map information from a sphere to a flat sheet can be
accomplished in many ways. Mapmakers have invented projections that show
distances, directions, shapes or areas as they are on a globe to at least some
extent. Each projection has advantages and disadvantages. Orthographic
projections, for example, show shapes as they appear when the globe is
viewed from space. Equal-area projections do not distort the size of areas but
do distort their shape. Conformal projections are those on which the scale is
the same in any direction at any point on the map. Many projections retain
one geometric quality and a few retain more than one, but no single projection
can accurately portray area, shape scale and direction.
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Map projections

NATIONAL PROJECTION SYSTEM ADOPTED BY SURVEY DEPARTMENT AND
PROJECTION TRANSFORMATION

One of the main aims of the projection systems adopted by a country is to
produce the geographical data in a unique system, which helps the data users
to share the data. As Such the selection of a projection system is greatly
affected by the area (shape, size and orientation) to be mapped, accuracy
requirement and the intended purpose of the maps. Recommendations of
international organizations like UN, also affect the selection of map projections
in a given country. The shape of Nepal is like a rectangle and it is oriented in
east west direction. From this viewpoint the standard conical projection with
some modification could have been a suitable projection system for Nepal. But
the UTM projection has been used for long time by different countries to
create the base maps. This projection being conformal projection is more
suitable for topographical mapping and therefore Nepal also adopted this
projection for base mapping but with modifications suited to its shape. This is
called a Modified Universal Transverse Projection (MUTM) system.

In the MUTM system a cylinder is considered to envelope around the earth
(spheroid) in such a way that it touches the earth along two meridians which
differ by 180°. The center of the projection is in the middle of the earth. Only
for mapping purpose that part of the cylinder is taken which touches one
meridian only. This meridian is called the Central Meridian. Then the features
are projected from the surface of the earth into the spheroid and then from it
projected into the projection surface, which can later be flattened. In this way
the Central Meridian is projected in its actual length in this projection.
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To limit the distortion, specially, in the areas farther from the Central Meridian,
3° zones are selected for mapping, 1° 30’in each side of the central meridian.
To reduce the amount of distortions within the mapping area, a scale factor of
0.9999 at the Central Meridian was chosen. With these modification the
projection popularly known as MUTM projection in Nepal, has the following
distortions:

-10 cm. for the distance of 1 km. in the Central Meridian,

+18cm. for the distance 1km. at the edges of the zone and

0.0 cm. at the great circle lying 0° 55’ east or west of the Central Meridian.

For each zone the origin for computing the easting and northing coordinates is
the intersection of the Central meridian and the Equator. To eliminate the
negative coordinate values in the areas lying in the west of the Central
Meridian, a false Easting value of 500,000 meters for the easting origin has
been chosen. Existing GIS softwares have a great range of projection
transformation facilities. But the projection system used in Nepal is being

unique; they may not have such facility for local modified system like MUTM.
The National projection parameters are:

Spheroid: Everest 1830,

Projection: Modified UTM

Origin: Longitude 81°, 84° or 87° East, Latitude 0° North

False Co-ordinates of Origin: 500,000m Easting, Om. Northing
Scale Factor at Central Meridian: 0.9999

Elevation Reference: Above Mean Sea Level (amsl)
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Georeferencing: It is the process of assigning well-defined coordinate
system to the spatial entities. Coordinate system can be of two types:
geographic and Projected. Geographic coordinate system possess coordinate
in terms of longitude and latitudes. They are always based on certain spheroid
or Datum. Projected coordinate system possesses coordinates based on linear
pattern of measurement such as meters or feet. It should be understood that
it is the numeral model of the earth i.e. a given datum which is projected.

While geo-referencing we should not forget that we always enter projected
coordinates. If we do have only latitude and longitude of corner points of a
map then we must transform these coordinates into projected units i.e.
meters or feet etc. The following exercise helps how to Geo-reference a piece
of image in GIS environment.

If our data bears GCS system then we cannot calculate actual area of polygon
or length of the line. In the mean time we cannot overlay these maps which
are in other projection systems and undefined. Recent digital database of
Panchthar have been transformed in Universal Transverse Mercator Projection
(UTM) system by the some agency. Similarly most of the global database
including Google Earth System data and Remote Sensing Images are found in
Geographic System based on WGS 1984 datum. Different areas may be
projected in different projection zone. For Panchthar UTM Zone 45 North is
applicable and for Dang UTM Zone 44 North is applicable. If we take the case
of National Coordinate system adopted by the Department of Survey, Nepal
(which adopts MUTM) has three different projection zones. Hence it is
different to what is adopted by ICIMOD (which is UTM) and other
organizations like Universities, UN and other funded programs, and Ministries.
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Hence, it is important to find out in which system a data has been prepared or
has to be prepared.

Geo-referencing in QGIS

1. Start QGIS Desktop programme. Select for “a new empty project” and
then click OK.

2. Click Raster/Georeferencer from Main Menu.
The plug in window is divided into 2 sections. The top section where the
raster will be displayed and the bottom section where a table showing
our Geo-referencer Control Points will appear.

(-} Georeferencer =] =]
File Edit View Settings
:!:—‘ |} Ei F "- " '.: » ‘{rj » »
GCP table & &

Transform: Mot set 188-84 EPSG:

3. Go to File/Open Raster of Georeferencer Window to add Topo Scanned
image from C:\GIS_Training\Training Data\Topo_Scanned.

4. Select the image 2883_03b.bmp and click Open.

5. Zoom in at the lower left grid intersecting point (i.e. at the low left blue
lines intersecting point) as shown below.

6. Click Add Control Points tool in the geo-referencing tool bar.

7. The cursor changes to a small plus sign. With this cursor, Click in the
center of the intersection pixelwhere you had zoomed in the step no 5.
Now, click to addx/East and y/North...
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8. Enter Map Coordinate dialog box appears as shown above. Enter the
proper coordinates in the x (here, for this point, ..........) and y (for this
point ..........)text panel of the dialog box. Click OK.

rd

sd

9. Click select elements tool (Arrow tool) and then click
Previous Extent.

10.Now, click Zoom in tool and zoom to the other coordinate position in the
map and then proceed in the same way as explained from step no 6 to
8.

11.When you finish entering the coordinates of all of the intersection points,
check the image appearance.

Zoom to

12.Click on : Transformation Settings, the following dialogue box
appears.
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) Transformation Settings &J

Transformation Parameters

Transformation type | Linear -

Resampling method | Mearest neighbour b

Target SRS invalid projection bl
Output Settings

Output raster :*I'::upn_ScannedfT opo_Panchthar 1_modified. tif '1'_“':5_ ,

Compression Mone >

Save GCP points
Create world file only (linear transforms)

Ize 0 for transparency when needed

Set target resolution

Horizontal 0.00000

veracal - :._I_l:_ll_ll_l:_l

Reports

Generate PDF map

Generate PDF report

Load in QGIS when done

oK Cancel Help

13. Set the Transformation Type as Linear.

14.Name the Output Raster as.......ccccceeennenen.

15.Set Target SRS to EPSG 4326

16.Make sure the Load in QGIS when done option is checked then Press OK.

17.In the main Georeferencer Window, go to File/Start georeferencing. This
will start the process of wrapping image using the GCPs and creating the
target raster.

18.We now need to project the coordinate reference system of the image.
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19.Click

& PpsE:4325

located at lower right corner of QGIS Map Canvas.,

following dialogue box appears.

e B

(2} Project Properties — CRS

% General

E&f Transformations

‘"’ Default Styles

ﬁ Data Sources

HE Relations

Variables
L'!-® Macros
QGIS Server

a Ternporal

Project Coordinate Reference System (CRS)
Mo CRS (or unknown/non-Earth projection)
Filter | ©L
Recently Used Coordinate Reference Systems

\eondinate Relerence System fsthanty 1D
Mepal_MUTM_84_PC5 USER:100000
1 k
Predefined Coordinate Reference Systems Hide deprecated CRSs
{Cooniihate Refemnce Jistom [Bathcute R =
- l User Defined Coordinate Systems
Mepal MUTM_84_PCS USER:100000

-

WES 66

WKT
GECGCRS ["WGES =&,
DATUM [ "World Geodetic Sy
3tem 196&",
ELLIBSOID["MWL 3D", -

oK Cancel Apply Help

20. In Coordinate Reference System, Select User Defined Coordinate
System, then Choose Nepal_MUTM_84_PCS.

21. Click Apply. This will project our Image Coordinate Reference System
from WGS84 i.e. EPGSG: 4326 to Nepal MUTM Projected Coordinate
System. Now we need to permanently save this image having projected
coordinate system.

22. Right click the Layer, then select Export, then Save Feature as option,
which brings following dialogue box.
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(2} Save Vector Layer as...

Format ESRI Shapefile i
File name

Layer name

CRS EPSG:i4320 - WGES 84 - o
Encoding UTE-8 —

Save only selected features

p Select fields to export and their export options

w Geometry

Geometry type Automatic b

Force mult-type

Tnchide z-dimenzion
s L b= 5 W

> Extent (current: none)

w Layer Options

RESIZE | MO =

SHPT v

p Custom Options

v | Add saved file to map Ok Cancel Help

23. In the Format Text Box: choose ESRI Shape file.

24.1n the File Name Box: Give appropriate file name for your projected
shape file.

25.1n the CRS Text Box: choose the Projected Coordinate Reference System
as we applied before for the image.

26. Click OK to save Projected Image permanently.

27.Load Projected Image in New Empty Canvas.

28.Check the Coordinate Reference System.
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CREATING POINT, LINE AND POLYGON FROM GEO REFERENCED IMAGES

1. Open QGIS and create a new blank project.

2. Navigate to and click on the menu entry Layer » Create Layer ®» New Shape
file Layer. We’'ll be presented with the New Shape file Layer dialog, which will
allow us to define a new layer.

(=) New Shapefile Layer 29
File name
File encoding UTF-8 -
Geometry type i
Additional dimensions (# None Z [+ M values) M values
EPSG:i4320 - WGS 84 B
Hew Field
Mame
Type abc Text Data A
Length |80 Precision
Add to Fields Lis
Fields List
MName Type Length Precision
id Integer 10
(] 4 Cancel Help
-

3. Click ... for the File name field. A save dialog will appear.
4. Navigate to the GIS Training/QGIS Training/Training Data directory.
5. Save the new layer as New_Road.shp.
It’s important to decide which kind of dataset we want at this stage.
Each different vector layer type is “built differently” in the background,
so once we've created the layer, we can’t change its type.
For this exercise, we’re going to create new features which describe length. For
such features, we’ll need to create a Line dataset.

6. For Geometry Type, select Line from the drop down menu:
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Geometry type /" Line =

This has no impact on the rest of the dialog, but it will cause the correct type of
geometry to be used when the vector dataset is created.

The next field allows you to specify the Coordinate Reference System, or CRS.
CRS is a method of associating numerical coordinates with a position on the
surface of the Earth. For this exercise we will use the default CRS associated
with this project, which is WGS84.

EP5G:4326 - WG5S 84 A

Next there is a collection of fields grouped under New Field. By default, a new
layer has only one attribute, the id field (which we should see in the Fields list.)
However, in order for the data we create to be useful, we actually need to say
something about the features we’ll be creating in this new layer. For our
current purposes, it will be enough to add one field called name as
Road_Name that will hold Text data and will be limited to text length of 80
characters.

7. Replicate the setup below, and then click the Add to Fields List button:

Mew Field

Mame |Road Mamel
Type abc Text Data -
Length |80 Precision

Add to Fields List

8. Check that the Field List box looks like this:

Fields List
Mame Type Length Precision
id Integer 10
Road_Mame String 80
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9. Click OK

The new layer should appear in your Layers panel.

Project Edit View Layer 5ettings Plugins V

T EERRY O
RQV.ZMB 1/
- 50,0,

Layers =
o I@ ﬁ,. T E.j e 1’ T:t Il

Digitizing:
Digitizing is the process of creating new features/shapes by using base layers
already loaded onto a map as Aerial Photography (In our Case the

Georeference Image). Digitizing is a common process used in GIS to capture
new data.

1. Click on @

2. Select —_“ Raster on the left side.

3. In the Source panel, click on the ... button:

4. Navigate to GIS Training/QGIS Training/Training Data/Topo Scanned/.
5. Select the file ..coevevvereieeee tif.

(Note: You should select only georeferenced image)

6. Click Open to close the dialogue window.

Data Source Manager Button.

7. Click Add and Close. An image will be loaded into your map.
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() Data Source Manager | Raster

i Close

Layers @®

& L@ ®, * v 3 »

\ «.» Topo Panchtharl
V! = New_Road

| Reac ci| 2041125 | e|us2s6106 - | @ r[wo%  [2]a fo0e  [2

| Q Type to locate (Ctrl+K)

8. If you don’t see an aerial image appear, select the new layer,
choose Zoom to Layer in the context menu.

9. Zoom to the area where you want to digitize New Road.

312

right click, and

| |V Render “®EPsGi43s @

36

@ *Untitled Project — QGIS E=NEER
Project Edit View Layer Settings Plugins Vector Raster Database Mesh Processing Help
DeBREY O2LH PRPRAS~NEBELEDOS @ :
B@V. A #W : : iy




10. Before start to digitize, move New_Road feature above the image.

Layers [ (3]
& il,'; r _U" ‘u,, 3

W Mew Road
v o Topo_Panchtharl ?

In order to begin digitizing, we’ll need to enter edit mode. GIS software
commonly requires this to prevent us from accidentally editing or deleting
important data. Edit mode is switched on or off individually for each layer.

To enter edit mode for the New_Road layer:
1. Click on the New Road layer in the Layers panel to select it.

2. Click on the L= 1Toggle Editing button.
If you can’t find this button, check that the Digitizing toolbar is enabled.
There should be a check mark next to the View » Toolbars W Digitizing
menu entry.
As soon as you are in edit mode, you’ll see that some digitizing tools
have become active:

° Add Line Tool

o Vertex Tool

Other relevant buttons are still inactive, but will become active when we
start interacting with our new data.

Notice that the layer New Road in the Layers panel now has the pencil
icon, indicating that it is in edit mode.

3. Click on the Add Line button to begin digitizing our New Road feature.
It’ll notice that our mouse cursor has become a crosshair. This allows us
to more accurately place the points to be digitizing. Remember that
even when we’re using the digitizing tool, we can zoom in and out on
our map by rolling the mouse wheel, and we can use pan around by
holding down the mouse wheel and dragging around in the map.
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4. Start digitizing by clicking on a point somewhere along the start of the road
section.

5. Place more points by clicking further along the center of the road, until the
shape we’re drawing completely covers the field.

6. After placing on the last point, right click to finish drawing the Line. This will
finalize the feature and show us the Attributes dialog.

7. Fill in the values as below:

Mew Road - Feature Attributes L] \_ ;

id [MuLL |

Road_Mame MULL

oK [ Cancel

8. Give ID Number to the section of this New Road

9. Give Name of this section of the New Road.

10. Click OK and we have created a new feature.

11. In the Layers panel select the New Road layer.

12. Right click and choose Open Attribute Table in the context menu.

38

314



(@ New_Road — Features Totak: 2, Filtered: 2, Selected: 0 L[Sl ieS0

28 - = 2T E »

123id *|=| & * || Update All || Update Selected
id Road_Mame

1 1§ ABC

2 2/ CDF

T show All Features _

In the table we will see the feature we just added. While in edit mode you can
update the attributes data by double click on the cell you want to update.

13. Close the attribute table.

14. To save the new feature we just created, click on [_\"3 Save Layer Edits
button.

Remember, if you’ve made a mistake while digitizing a feature, you can
always edit it after you’re done creating it. If you’ve made a mistake,
continue digitizing until you’re done creating the feature as above. Then:

B

15. Click on L al Vertex Tool button.

16. Move the mouse over a vertex we want to move and left click on the
vertex.

17. Move the mouse to the correct location of the vertex, and left click. This

will move the vertex to the new location.

18 When done editing, click the L=Toggle Editing button to get out of edit
mode.

e Now we know how to create features! Knowing how to digitize
is important because it’'s a very common activity in GIS
programs.

e Try your own with adding, point and polygon features.
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PART - IV
Global Positioning System (GPS) and Web Map Services (WMS)

Course Outline:
e Theoretical Concept of Global Positioning System (GPS)
e Capturing Real World data using GPS (Field Work)
e Downloading GPS data and plotting (Hands on Exercise)
e Integration of GPS Data to existing Spatial Features (Hands on Exercise)
o Installation of QGIS Plugin (Hands on Exercise)
e Connecting to Web Map Service - WMS (Hands on Exercise)
e Digitizing Spatial Features based on Google Earth and Open Street Maps
(Hands on Exercise)

Three Segments of the GPS

\, User Segment
. . !
L £ - AN < '
Y M Ground

Master Station Monitor Stations Antennas

The Global Positioning System (GPS), originally Navstar GPS is a satellite-
based radio navigation system owned by the United States government and
operated by the United States Space Force. It is one of the global navigation
satellite systems (GNSS) that provides geo-location and time information to
a GPS receiver anywhere on or near the Earth where there is an unobstructed
line of sight to four or more GPS satellites Obstacles such as mountains and
buildings block the relatively weak GPS signals.

The GPS does not require the user to transmit any data, and it operates
independently of any telephonic or internet reception, though these
technologies can enhance the usefulness of the GPS positioning information.
The GPS provides critical positioning capabilities to military, civil, and
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commercial users around the world. The United States government created
the system, maintains it, and makes it freely accessible to anyone with a GPS
receiver.

Component of GPS:

1. Space Segment:

The GPS uses constellation of 24 satellites that orbit the earth at about 11000
nautical miles, once every 12 hours. The orbital position is constantly
monitored and updated by the ground stations. Each satellite is identified by a
number and broadcasts a unique signal.

2. Control Segment:

The ground segment of GPS has one master control, one alternative master
control station, 12 command and control antennas and 16 monitoring sites.

3. User Segment:

This segment consists of GPS Receiver. The receiver collects and process
signals from the GPS satellites and use that information to determine and
display the location, speed, time and so on.

Capturing Real World Data in GPS:
Demonstration of GPS Devices, Settings and capturing real world data

Downloading GPS Data in QGIS:

1. Open QGIS Desktop 3.16.8
Click on New Empty Project. This brings new empty canvas.
3. Goto Plugins, then select Manage and Install Plugins

This will bring following dialogue box

N

Select Installed

() Plugins | Installed (8)
1. Search...
V& DB Manager Installed Plugins
rre Freehand raster georeferencer
% Geometry Checker Here you only see plugins installed on your QGIS.
installed ¥ GPS Tools Click on the name to see details.
i MetaSearch Catalog Client Click the checkbox or double-click the name to activate or
oy Install from < L. g ] he pludi
pi 7Ip w OfflineEditing eactivate the plugin.
| Processing You can change the sorting via the context menu (right click).
# Settings ‘¥ Topology Checker
Upgrade All Uninstall Plugin Reinstall Plugin
Close Help
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(2 Plugins | Installed (8) S5
Q, search...
v| & DB Manager This is a core plugin, so you can't uninstall it
Installed ree Freehand raster georeferencer
GPS Tools &
installed [R5 OPS Tools
MetaSearch Catalog Client . . .
s Install from 3 Metasearct ? Tools for loading and importing GPS data
pd 7IP iy OfflineEditing
|4 Processing
ﬁ Settings & Topology Checker

Category Vector
Installed version Version 0.1

4, Check in GPS

Tools box and Close.

GPS Tool Icon\

E[ZI

5. This will bring L'=__licon in Vector Tool Bar. \4

LAY AN ®) @& @ &

6. Click on GPS Tool icon, following window will appear.

(2 GPS Tools ||

Load GP¥ file Import other file Download from GPS Upload to GPS GP¥ Conversions

File

Feature types Waypoints
Routes
Tracks

0K Cancel Helﬁ
7. In File ......, navigate to GIS Training/QGIS Training/Training Data/GPS
File/ooiieieenen. gpx file stored in our computer
{2 GPS Tools =

Load GPX fle | Importother fle | Download from GPS | Upload to GPS

File |C:\GIS_Training\QGIS Training\Training Data\GPX File\schiehallion. gpx a

Feature types v Waypaints

GPX Conversions

V| Routes

V| Tracks

QK. Cancel Help

8. Check out Routes and Tracks check box and click OK.
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Figure: Different Models of GPS Device

There are different functions of Global positioning system (GPS) which are
generally fall into following major categories:

1. Location - determining a position

2. Navigation - getting from one location to another

3. Tracking - monitoring object or personal movement

4. Mapping - creating maps of the world

5. Timing - bringing precise timing to the world
Advantages of GPS

Following are the advantages of GPS:

GPS provides accurate geographical location of the receiver with
longitude, latitude and altitude which helps in search and rescue
through tracking and navigation.

GPS provides users with information based on location (X Y Coordinates)
in real time for any object on the earth surface which is helpful in
mapping and analysis of performance. It is a source of GIS data input.
GPS is powered by world satellites so it can be accessed anywhere in the
world through tracking system with a GPS receiver.

GPS works in all weather conditions and all over the world. The GPS
signal is available worldwide. Therefore, users will not be deprived of it
anywhere.

There is no charge to utilize the GPS service so it is cheaper compare to
other navigational systems.

43

319



Global Positioning System is used for a wide variety of purpose that
includes military as well as civil interests.

GPS technology helps surveyors to establish property identification and
boundaries demarcation. GPS land surveying produces accurate results
with little effort, and also provides greater flexibility and improved
efficiency than conventional surveying methods and tools.

Disadvantages of GPS
Following are the disadvantages of GPS:

The accuracy of GPS depends on sufficient signal quality received.
Sometimes the GPS signals are not accurate due to some obstacles of
manmade or natural features to the signals such as buildings, trees and
sometimes by extreme atmospheric conditions such as geomagnetic
stormes.

Positional error may occur due to the access with limited number of
satellite, poor signal or battery failure.

An incorrectly installed GPS can lead to inaccurate data.

GPS cannot be used in underground areas or any objects blocked from a
direct view of the sky.

Application of GPS in Local Level Resource Mapping

Identification of individual household and settlement location.

Mapping for the location of service centers like educational institutions,
health centers, agricultural service centers, sources of drinking water
etc.

Evaluation on status of infrastructure development like road network,
electricity and communication supply, sewage management, canal or
irrigation network, solid waste management network, market centers
and accessibility assessment etc.

Agricultural crop pocket area, mining and excavation centers
identification and management

Risk and hazard zone delineation and management

Collect and manage information on land use and other natural
resources.
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Installation of QGIS Plugins:
Connecting to a Web Map Service (WMS):

Open Layer Plugin

This is to install OpenlLayers through QGIS plugin repository. For this you must
have connection to the internet at all times.

From the main menu bar, go to Plugins->Manage and Install Plugin. This
will take a couple of minutes for QGIS to contact its repository and show
the list of plugin available.

Type Open Layers into the filter box.
Select Open Layer Plugin then install plugin — this will take a couple of
minute for the plugin to download and install.
A window should popup saying “Plugin Installed Successfully” OK and Close
the QGIS Plugin Installer window.

How to Add Google Maps in QGIS 3.16.8 Version:

Once we open a project in QGIS, in the Browser window to the left, scroll down
to XYZ Tiles.

‘ —
(! Untitled Project - QGIS

Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Processing Help

BRRY O 5005 g ?

& -
®RSV.Z® @
Browser 2

cY®O
N:
Si

@ GeoPackage
# Spatialite
' PostGIS
P mssaL
@ Oracle
& DB2
& WMS/WMTS
| 4 OpenStreetMap
& wcs
" WFS
ows
& ArcGisMapServer
' ArcGisFeatureServer
W Goanlada

Layers X
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Right click on XYZ Tiles and choose New Connection.

B WMS/WMTS

Save Connections...

|
W
3w Load Connections...
OWS

In the XYZ Connection window, enter a name, like Google Maps, and
then enter the URL “https://mtl.google.com/vt/lyrs=r&x=

{x}&y={y}&z={z}". Also set the Max Zoom Level to 19.

(2 XYZ Connection

Connection Details
Name Google Maps
URL https: //mt 1.google. com/viAyrs wr Bocow{x) &y = (y) 8z = (2}
Authenbcation

Configurations Basic
Choose or create an authentication configuration

No suthenticaton = 4

Configurations store encrypted credentials in the QGIS authentication database.,

v Mn.Zoomlevel 0 T

v Max. Zoomleve 8 |3

Click the OK button, and Google Maps is added to our XYZ Tiles list.

& WMS/WMTS
& Google Maps
& OpenStreetMap

Now double click on Google Maps or drag & drop it and we will see it in

our map areal
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If you prefer the satellite image or other images, here is a list of Google Maps
layers that you can add to QGIS:

Google Maps: https://mtl.google.com/vt/lyrs=r&x={x}&y={y}&z={z}

Google Satellite:
http://www.google.cn/maps/vt?lyrs=s@189&gl=cn&x={x}&y={y}&z={z}
Google Satellite Hybrid: https://mtl.google.com/vt/lyrs=y&x={x}&y={y}&z={z}
Google Terrain: https://mtl.google.com/vt/lyrs=p&x={x}&y={y}&z={z}
Google Roads: https://mtl.google.com/vt/lyrs=h&x={x}&y={y}&z={z}

CREATING POINT, LINE AND POLYGON FROM WMS
e Digitizing Features based on Google Image
e Digitizing Features based on Open Street Maps
** Go back to manual “Creating point, line and polygon from geo
reference image”.
¢ Start to create point, line or polygon features and attributes

accordingly!

1. Open Data Source Manager@

2. Select Add XYZ Layer Icon.

3. Select Open Street Map or Google Earth Hybrid from Drop down List as

shown below:
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https://mt1.google.com/vt/lyrs=p&x=

X¥Z Connections

OpenStreetMap

Mew | | Edit | | Remove Load

Save

4, Click on Add.

|- *Untitled Project— QGIS
Project Edit View Layer Settings Plugins Vector Raster Database Mesh Processing Help
ERE N 07 B @ = D v -}
DEBRRY De2LHNI PRPRALNESGLIEOR
LA AYA N - -
- 0
Layers @®
« @l ® T -
~ v ¥ OpenStreetMap
X Type to locate (Ctrl+) -dir| 4951725,-2686574 | W 2|398195328 | v | @ nl100% 2| 2 0.0° 2| |V Render

% -

1 &
{

S erscies7 @

Zoom in to the area where Panchthar District lies in Open Street Map

Layer

Add Pan_LGB.shp file from GIS Training/QGIS Training/Training Data/

folder.

ayers =]
T EE 2 2N

V| [l 02 Panch LGB
I V| " OpenStreetMap

() Layer Properties — 02_Panch_LGB — Symbology

g :_ = Ssingle Symbal
ri Information i . L s
B simple Fill ;

':{:\\ Source

« Symbology

€3 Labels

€ED WMasks Unit | Milimeters S

~ i | 100.0 % B

&g 30 View = : =
Color M

> <

Diagrams
. !

E Fields
p Layer Rendering

Attributes Form Style 0K Cancel Apply Help
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7. Right Click the Pan_LGB Layer for Layer Properties

8. In Symbology Tool, Choose Fill Color as Transparent.

9. Change Stroke width to 1. and click on Apply. This will bring us the following.

. *Untitled Project — QGIS
Project Edit View Layer Settings Plugins Vector Raster Database Mesh Processing Help

[ BRY ODPLHPD " LALla tLIORS @ EE % -~
A@V. 2w @ / =q - & B
N-8-5-5
Layers @& /

< ﬂl\ e TV &~ »

v [] 02 Panch LGB
~ V| & OpenStreetMap Khandbari

Ravangli
Madi Sankhuwasabha
Damthy
Namchi
Darjeeling
Dhankuta
Shree Antu
|
Chatara R
1| 9806462,3103095 | =z 1:900959 |~ | @ r|100% HERLEE %! V/Render @ EPsG:3857 @
——

10. Now Add the New Feature Dataset you created just like you did for
New_Road.shp in Georeference Exercise.

¢ Go back to Digitizing Exercise in the Training Manual that we

already did in Georeference Exercise and start digitizing.

Application of Google Earth image

© O O O O

Install Google Earth Pro. In your computer.

Open Google Earth.

Select desired area and make Zoom in to observe required information.
Select Add from main menu.

Go to Folder then make a folder to store extracted information.
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~:~ Google Earth Pro
File Edit View Tools

¥ Search Ctrl+Shift+N

Placemark Ctrl+Shift+P

Path Ctrl+Shift+T

Get Direct  Polygon Ctrl+Shift+G

¥ Places Medel Ctrl+Shift+ M
v B &> My Places | Tour

~ Starting Locatior Photo
> D Sightseeing Tout

Image Overlay Ctrl+Shift+ 0O

Network Link
» v @ rRnP

» | |< RNP_bnd_GCS

o Use Placement for point feature, Path for liner feature and
Polygon for areal features.
Right click on given Folder.
Extract the features one by one as more as required.
(Digitize/extract land cover information by different polygons).

“} Google Earth Pro
File Edit View Tools Add Help

¥ Search

Get Directions History

¥ Places
v B/ s> My Places A
" Starting Location
v ¥ & Manua
g
AR 3] Placemark
g Copy Path
o line
Delet
v ' Polyt elete Polygon
v ' Poly Delete Contents Model
v |/ Sightse Rename Tour
‘ Save Place As... Photo
B Start Email... Image Overlay
The Eiffe|
Snapshot View Network Link
Q@ Sort A-Z
¥ Lavers Properties
v B = Primary Database

B3 Announcements
Xa

o Right click on given folder then select Save Place As from pop-
down menu.
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< Google Earth Pro
File Edit View Tools Add Help
¥ Search

Get Directions History &
¥ Places

» V1G5 SNNP_Site
» VI SNNP_Park
| So trail_GCA
» V'@ panchthar
v Phidim
[
7/ ® PHIDIMBAZAR
L @rPan(hth“‘“;

0% Add
18 2 Cut
g 3

Copy
Y| %o Road

7@ Tungi| Dolete
E Temporary  Delete Contents

Qlm Rename

¥ Lavers fee
» B/ primary D4 Save Place As...

Email...

Snapshot View

Sort A-Z

Properties

}
e
. 0 g o x o i Imagery Date: 11/3/2020  27°08'31.87" N 87°46'07.84" E elev 1151 m  eyealt 2.58 km
e 7:54 PM

ﬂ L Type here to search 5 & [ | > O | B | N A® gD N o B

o Give the File Name and location for output file then select (*.KML)
for save as type format.

v =

&k SN ._Tra

File name: | Panchthar 01 v|

Save as type: | Kml (*.kml) w |

» Hide Folders Save . Cancel

Import Google Earth .kml file to QGIS

Open QGIS.

Select Layer from main menu bar.

Explore Add Layer.

Go to Add Vector Layer.

Highlight File option in Source type.

Then explore data layer through browse option in Source from

0O O O O O O

Vector datasets.
Select .kml file from the data folder.
Click on Add and close the popup window.
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(2 *Untitled Project — QGIS
Project Edit View Settings  Plugins VWector Raster Database

Web Mesh Progessing  Help

=] Data Source Manager Ctrl+L o~ i
Neaen* ’ R datllOZT @f
Create Layer b
g % WEJ Add Layer " Add Vector Layer... Ctrl+Shift+V
. Embed Layers and Groups... 'o Add Raster Layer... Ctrl+Shift+R
E'gl% - T E‘} Add from Layer Definition File... B Add Mesh Layer...
Layers ™ Copy Style ,o Add Delimited Text Layer... Ctrl+5Shift+T
o |« [l ® Paste Style W Add PostGIS Layers... Ctrl+ Shift+D
'3 v/ [l Pa 1 CopyLayer £7 Add SpatiaLite Layer... Ctrl+Shift+L
ki PR . i
E:! Data Source Manager | Vector . H
H
Directory Database Protocol: HTTP{S), doud, etc. i
- =

Encoding | Automatic

Source

Vector Dataset(s) 1:\MoFAGA_LDTANTraining_Data\Panchthar. kmi

() Uritiad Project — CEIS
Project Edit View Laver Jettings Plgies Vectgr Raster [Database Web Mech Progessing  Help

DEeBmEe ODpeapRPPRO 4 L
BEV 2w B s
- o

& Ul

B2
R Y

» [
IFgy

¥ — Panchthar 1 Panchthar_01
¢ [l Panchithar 01 Panchthar 11

Cowdnate| 07,750,274 |96 scele| Laisr

Toggles the edting stai= of the aurent layer

h

4, Type to focate (Chi+
H 2 Type here 1o seard

=
=

T

e = B r =

B @aax e

Sy ]
% =

®
- | @ e 0%

2| Fotmten (0.0 (3| Vi pede @eeszoz @

o Now, it can export in shape file (*.shp) format by different features in GIS
Environment for further analysis and mapping to give output result.
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Upload Shape files from QGIS to Google Earth
o Add desired file/layer in the view
o Right click on data layer
o Click on Export
o Select Save Feature as

() *Untitled Project — QGIS —; »
Project Edit View Layer Settings Plugins Vector Raster Datsbsse Web Mesh Processing Help

DRy O, HPPR R ek
a@ev.zw @ 4

- By~ IRy~ 0

*
4
Bl
@
=

Layers @xE
o« AT E&-H RO
[ Il Panch Gapzg

i) Zoom to Layer

Zoom to Selection
9 Show in Overview
Show Feature Count
Copy Layer

Rensme Layer

1 B

Duplicate Layer

Remove Layer..

“| Open Attribute Table

DAOSENCENS

/ Teggle Editing

o Filter...
& -
Change Data Source...
V 1 Set Layer Scale Visibility...
Ej Layer CRS

Save Features As..
Styles »|  Save Selected Features As.
Propertics.. Save as Layer Definition File...

Save as QGIS Layer Style File..

L Type to locate (Ctrl+) Toggles the editing state of the current layer Coordinate | 816335,3018863 B Scale| 1484101 52 & Magrifier| 100% 4| Rotston |0.0° 2| v Render @ Unknowncrs @
H L Type here to search

o Select format as .KML and give file name with output directory.

o Click on OK.

Q Save Vector Layer as.., * E
Format Keyhole Markup Language [KML] -
File name  |Panchthar_02 al|..

Layer name Panchthar_02

CRS Nepal_MUTM_Central_84_Everest_1830 v | |

Encoding UTFE
Save only selected features

P Select fields to export and their export options

Symbology export No Symbology = i
Scale 1:1000000 ML s
w Geometry

Geometry type Automatic -

Force multi-type

Incude z-dimension

» Extent (current: none)

w Datasource Options

v | Add saved file to map OK Cancel Help 1

o Now, we can open this .KML file in Google Earth by double clicking on icon.
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PART -V
Join Table and Query Building

Course Outline:
e Concept and Application of Spatial and Attribute Data Management
e Spatial Joining of Attribute Data in GIS (Hands on Exercise)
e Query Building (Hands on Exercise)
e Selection of Spatial Features using Attribute Query (Hands on Exercise)
o Selection of Spatial Feature using Select Location Query (Hands on
Exercise)

A spatial join links the attributes of two layers based on the location of the
features in the layers. Like joining two tables by matching attribute values in a
field, a spatial join appends the attributes of one layer to another. A Spatial
join is a GIS operation that affixes data from one feature layer's attribute table
to another form a spatial perspective.

Joining Data in QGIS — Spatial and Attribute:

If we need to make a map of total population by Local Unit of Panchthar
District but the Local Unit of GIS layer does not have population as an
attribute. Rather this data is contained in an Excel spreadsheet which is located
in GIS Training/QGIS Training/Training Data/Excel Files/ folder. It is possible to
join additional tabular data to an existing attribute table. For this, two tables
(Attribute and Excel Files) need to share fields with attributes to match for
joining.

To create a join, load both the GIS layer (Pan_LGB.shp) and the Excel Sheet
(Join_Table.xls) into QGIS Desktop.

Layers & ]
¥ I_@ @ T &,~6 =»

==

a
v [}l 02_Panch_LGB

g

il ble Sheed

Once the data is loaded a join can be completed by following these steps:
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1. Select the GIS layer in the Layers panel that will receive the new data from

the Excel Sheet with joining method.

2. Click Layer Properties and choose the Joins

w

() Layer Properties — 02_Panch_LGE — Joins

Information
Source
Symbology
Labels
Masks
30 View

Diagrams

[ ]
E Fields

Attributes Form

u‘ﬂ Aualiary Storage
L] i * : gH | | - -I |
{i@ Actions

Click the Add Join button s

Choose the Join Layer, Join Field and Target Field. The Join Layer and Join
Field represent the Excel table. The Target Field is the column in the GIS
Layer attribute table the join will be based on.
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() Add Vector Join [

=]

Join layer ._:_ Join_Table Sheeti o
Join field x
Target field il

¥ | Cache join layer in memory
Create attribute index on join field
Diynamic farm
Editable join layer
Joined fields

Custom field name prefix

OK Cancel

5. Choose Join_ID in Join Field and also Join_ID in Target Field.

6. Once created, the join will be listed on the Joins The extra attribute
columns from the Join Layer will be appended to the attribute table where
the value in the Join Field matched the value in the Target Field.

=

7. Joins can be removed by clicking the Remove Join button

Note: Joins only exist in virtual memory within the QGIS Desktop document. To
preserve the join outside the map document click Layer | Save as... and save a
new copy of the layer. The new layer will include the attributes appended via
the join.

Selection by Attribute:

Select Features by Value:

This selection tool opens the layer’s feature form allowing the user to choose
which value to look for each field, whether the search should be case-sensitive,
and the operation that should be used. The tool has also auto completes,
automatically filling the search box with existing values.

1. Select Feature by Value Tool
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() Pop_Pan — Select Features e
STATE_CODE Exclude Field, =
DISTRICT Case sensitive | Exdude Field,
GaPFa_MaPa Case sensitive | Exclude Field.
Type_GM Case sensitive | Exdude Field.
Province Case sensitive | Exdude Field.
Join_ID Case sensitive | Exdude Field.
Join_Tahle Case sensitive | Exclude Field.
Join_Tab_1 Exdude Field,
Join_Tab_2 Exclude Field,
Join_Tab_3 Exdude Field,
Join_Tab_4 Excude Field.|
Reset Form Flash Features | | Zoom to Features Select Features v Close

In the Join_Tab_3 text box (This is the total population field came after joining
population data of local unit of Panchthar District).

2. Give Value 20000 and choose Greater than or Equal to Sign in Exclude Field
just right to the text box.

Join_Tab_3 20000 Greater than or equal to (=).

3. Click on Select Features button.

Select Features =

4. This will select all local units having total population greater than or equal to

20000. The selected local unit will be highlighted in the map.

Project Edit Wiew Layer 3ettings Plugins Vector Haster [Database Mesh Progessing  Help
=] N Ve ® D (= {2y T ¥ (T . = R
BRERY es,rBPPr e BaLlOR QER -

0 ~—

b ¢
il —
_ Jemily
L S

5

[)-,__ﬁ“—__ e

T e_,\ _—

£ B

e e
T i,

_'-.\\

2 lecate (Ciri 4] Sfei 8785425992 R & 14701 |~ | @ vl 100% 5 1o s vl Render S Esciaze @

57

333



Selection by Location:
1. Open QGIS Desktop and Choose New Empty Project

2. Add two Vector Datasets located in GIS Training/QGIS Training/Training
Data/ folder (a) Pan_LGB.shp and (b) Pan_Village.shp.

*Untitled Project —

Project Edit Miew Layer 5ettings Plugins Vector Raster Database Mesh Processing Help

hmBRReE O BPP 0 Q.00
BSVoAWE vy .
B-8-G-0

Layers = &
o« 8 ®wY o -® -
v © Pan_Village
v| [l 02 Panch LGB

| @ Type to locate (Cirl -+ | 1lec -dir| 87.663,26.842 | =/ ua7ese - | @ n| 100% e

3. Select any one Local Unit among total of 8 from Pan_LGB.shp by With Select

Feature Tool -

—

(5} *Untitled Project — QGIS
Project Edit View Layer Settings Elugms‘m Raster Database Mesh Processing Help

eERRH @8 | BetroR ama -
A B

Geoprocessing Tools

BOQV.AMEB /| comro ‘ ~q- & B &
- o= = Analysis Tools ]
E"\T:g > % x r@] X Dv es 00 IFT Create Grid...
Layers @ Data Management Tocls » | B Extract Layer Extent...

cA®T B >
v @ Pan_Village
v [ 02 Panch LGB

: Random Points in Extent...
f#4 Random Points in Polygons...
" Random Points on Lines...
W Select by Location...

: Random Points in Layer Bounds...
=z Random Points Inside Polygons...

» Random Selection...

» Random Selection Within Subsets, .,

egular Points...

| Q Type to locate (Ctri+k) | -dir| 87.836,27.911 |9 2| 1473854 |~ | @ n|100% 2] s [00- |2| (V| Render # EPsGiazze @

4. In Main Menu Bar, select Vector->Research Tools->Select by Location
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(2} Select by Location

Parameters Log

Select features from

o Pan_Vilage [EP5G:4326]

Where the features (geometric predicate)
intersect touch

contain overlap
disjoint V| are within
equal cross

By comparing to the features from

(9 02_panch_LGB [EPSG:4325] ~| 53 "“% | ]
V| Selected features only
Madify current selection by
| creating new selection =
| 0%

| Run as Batch Process...

5. Select Pan_Village in Select feature from drop down box.

6. Check in are within box.

7. Select Panch_LGB in By comparing to the features from dropdown box.

8. Check in Selected features only box.
9. Click on Run and Close.

10. This will select all the villages points located inside selected local unit of

Panchthar district like following.

Project Edt Yiew Layer Setings Plugine Veclgr Baster Detabase Mesh Progessing Help

IR H SARLAPP & a
RV, /2w @ J g
B0 0
syess B
v Z =Y -3 e
Vo Panvtage
v/ M 02 Panch LGB

a O

OEEHI=-,

- W@
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PART - VI
Statistical and Spatial Analysis
Course Outline:

e (Calculation and Measurement of Spatial Features

e Length and Area Calculation (Hands on Exercise)

e Use of Summarization Tools (Hands on Exercise)

e Concept on Geo Processing Tools and Application (Theory)

(Hands on Exercise on Identify, Clip, Buffer, Intersection, Merge etc.)

e Selection of Spatial Features based on Buffer Area (Hands on Exercise)

Field Calculator:

The Field Calculator button in the attribute table allows you to perform
calculations on the basis of existing attribute values or defined functions, for
instance, to calculate length or area of geometry features. The results can be
written to a new attribute field, a virtual field, or they can be used to update
values in an existing field.

The field calculator is available on any layer that supports edit. When you click
on the field calculator icon the dialog opens. If the layer is not in edit mode, a
warning is displayed and using the field calculator will cause the layer to be put
in edit mode before the calculation is made.

The quick field calculation bar on top of the attribute table is only visible if the
layer is editable.

In quick field calculation bar, you first select the existing field name then open
the expression dialog to create your expression or write it directly in the field
then click on Update All button.

(:} New_Road — Field Calculator lﬁj

v Create a new field Update existing field

Create virtual fizld
Output field name
Output field type | Whole number (integer) -
Output field length | 10 + | Predision 3

Expression Function Editor

4

row_number *
> Aggregates
b Arrays

» Color

=Jl A=A e
Feature | ABC - B
Preview:

i You are editing information en this layer but the layer is currently not in edit mede. If you dick K, edit
mode will automatically be turned on.

Cancel Help
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QGIS has built-in functions and algorithms to calculate
based on the geometry of the feature - such as length, area

various properties
, perimeter etc.

Calculation of Length of Digitized Road i.e. New_Road.shp:

1. Start QGIS Desktop and choose New

Empty Project.

V; Vector

2. Click on Data Source Manager Icon

3. Add New_Road.shp using Add Vector tools.

() *Untitled Project — QGIS

Project Edit View Layer Settings Plugins Vector Raster Database Mesh Prngassing-_ﬂ:;
I EBRRH OeLANPP L. BestEOR
REV. AW B 4 = Q
N5~ &~

Layers (=)

e

o [

® T S

IV

1| 87.77173,27.13484 z/1:12583 |~ | i@ r100%

Render

Eepsciazzs @

4. Look at Coordinate Values

Coordinate | 87.79391,27. 13556

and Coordinate

& FPSG:4325

Reference System

5.

This Coordinate Values represent Longitude and Latitude in Decimal

Degrees and Coordinate Reference System (CRS) is WGS84.

+* We need to project this to Universal Transverse Mercator system

& EpSG:4326

6. Click on CRS icon at lower right corner
appear
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(3 Project Properties — CRS =X

, Project Coordinate Reference System (CRS)

Mo CRS {or unknown/non-Earth projection)
Fiter | CL
Recently Used Coordinate Reference Systems

Coordinate Reference System Authority ID

n Nepal_MUTM_84_PCS " USER:100000
£ Transformations WGS 84 EPSG:4326
WGS 84 / Pseudo-Mercator EPSGi3857
b4 * Default Styles
q D
B8 oets Sources defined C i Hide deprecated CRSs
B g Relations Coordinate Reference System Autherity ID =
WGS 72BE EPSG4987
Vaiittes WGS 84 EPSG:4326
WGS 84 EPSG:4979 v
LB Macros : >
3 Py - -
QG er WKT

CEOGCRS["WES 84",
DATIM [ "World Geodetic Sy
stem 19847,
ELLIPSOID["WEGS 84", |+

@ rerpo

| oK || Cancel | _- Apply -_ | Help

7. Choose Nepal MUTM_84 PCS Coordinate Reference System from User
Defined CRS and Click on Apply.

. Coordinate | 873751,3008421
8. Now coordinate values changes to Meters and

% USER: 100000

CRS Changes to

9. To make this change permanent, Right click the projected layer
() *Untitled Project — QGIS

2 &
Project Edit View Layer Settings Plugins Vector Raster Database Mesh Processing

IeEBRRY OPLL,HPP M Q

RQV.ZM D 1/ -
N8 %5

Layers £
o m . Y E:I R B »

e}.‘ Zoom to Layer
Zoom to Selection

72 Show in Overview
Show Feature Count
Copy Layer
Rename Layer

[ Duplicate Layer

[l Remove Layer...

~ Open Attribute Table

i Toggle Editing
Filter...
Change Data Source..,
Set Layer Scale Visibility...
Layer CRS L

| @ Type toloc

Save Features As..

Styles ¥ Save Selected Features As...

Properties... Save as Layer Definition File..,

Save as QGIS Layer Style File..,

62

338



Select Export and Save Feature As.

10. Give New File Name as New_RoadMUTM.shp
11. Change the CRS to Nepal MUTM_84_PCS as shown below.
- -

() Save Vector Layer as... e |
Format ESRI Shapefile »
File name |C: \DeepakiMew_RoadMUTM.shp| | =
Layer name
CRS Project CRS: USER: 100000 - Nepal_MUTM_84 PCS - || &y
12. Click OK.

13. Remove New_Road.shp Layer which is based on WGS84 CRS.

14. Now Go to Project, Properties and General, following window appear.

() Project Properties — General

w General Settings

Project file

Project home

Project title

Selection color || Background color | I~
Transformations

Save paths relative >

E Default Styles

ﬁ Data Sources

# = Relations

Variables

{. Macros
- e
QGIS Server

0 Temporal

Avoid artifacts when project is rendered as map tiles {dearades performance)

w Measurements

Ellipsoid

(for distance and area calculations) | Custom

Semi-major |6377275.345

Units for distance measurement Meters

Units for area measurement . Square Meters

w Coordinate and Bearing Display

Display coordinates using | Map units (meters)

ok |

Cancel

Semi-minor |6356075.413

Apply

Help

15. In the Measurement dropdown menu, Change Ellipsoid to Everest 1830
Definition instead of Custom.
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v Measurements

Ellipsoid

(for distance and area calculations) Everest (1830 Definition) (EPSG:7042)

Semi-major |6377299, 366 Semi-minor (6356093, 359

16. Click Apply and OK.

17. Now Press Toggle Editing to get your data for Editing Mode.
18. Open Field Calculator
() New_RoadMUTM — Field Calculator [
Only update 0 selected features
¥ | Create a new field Update existing field
Create virtual field
Output field name  |Length
Output field type | Dedimal number (real) -
Output field lenath | 10 + | Precdision | 3 =
Expression Function Editor
H .L — eng Show Help
$length | m;x_length * | Returns the length of a linestring, If you
min_length need the length of a border of a polygon,
= Arrays use Sperimeter instead, The length
array_length calculated by this function respects both
= Geometry the current project’s ellipsoid setting and
length distance unit settings. For example, if an
5| g h ellipsoid has been set for the project then
— _Slengt the calculated length will be ellipsoidal,
=[] =LA ENI D | ~ String and if no ellipsoid is set then the
length calculated length will be planimetric,
Feature | 10 - = Recent (fieldcalc)
Slength
Preview: 4623,509530901471 Clanath M 000 i
i You are editing information on this layer but the layer is currently not in edit mode. If you dick OK, edit mode wil
automatically be turned on.
oK Cancel Help

19. Check In the Create a New Field box. . Create a new field

Output field name  |Length

20. Give Length at Output field name

21. Change Output field type to Decimal number (real)
Cutput field type | Dedmal number (real) -
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22. Search Length in Search Bar and Double Click on Slength in Geometry
Dropdown menu.

Leng Show Help

max_length -
rmin_length
= Arrays
array_length
= Geometry
length
Slength
= String
length
Recent (fieldcalc)
Slength

Slanath M0N0

1

23. Expression box look likes following

Expression Function Editor

24. Click OK.

&

25. Save your Layer Edit

25. Toggle the Editor to off the Editing Mode.

26. Click the Attribute Table
27. A New field Length is added with length in meters of the Digitized New
Road Feature.
(3} New_RoadMUTM — Features Total: 1, Filtered: 1, Selected: 0 L= [ 2] [.Se]
o & LT ES D »
id Length
1 10 4623.510

T show All Features _

** Now try yourself to calculate area of digitized polygons and enjoy!!!!
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Summarization:

1. Open QGIS Desktop and click on “New Empty Project”.

2. From Menu Bar, go to Plugin->Manage and Install Plugins
3. Search for Group Stats Plugin in search box.

() Plugins | Not installed (722) [
e A oo =
& BGT Import - -
BO nstalled = CityISON Loader Group Stats
% ClusterPoints
M Notinstaled & Corrector for Vector Stats and analysis for vector layers data
. @ Curve Mumber Generator
::"' Install from ZIP % Groundwater Vulnerability
% Group Transparency Migrated to QGIS 3 wersion by Faunalia. Sponsored by Arpa
ﬁ Settings # Invisible layers and groups Piemonte for ERIKUS prog':a:'ln in colla_boratic_:r!lwith Regione
Nimrmonta o Dunorbiooantbn alls Droatazionao Tonla - Consunnn
% Keyboard Shortcut: Group Se 1 ¥
rL FT%_T{?_C_”_S__ —— ~ || Upgrade Al Uninstall Plugin Reinstall Plugin
| Cloze | Help

4. Install Group Stats plugin.

5. A new icon = would appear in Vector Toolbar.

v; WVector

6. Click on Data Source Manager Icon

7. Add Pan_Luse.shp using Add Vector tools.

** Now following steps 4 to 27 of previous exercise for calculation of
length of the road, calculate/update area of land use polygon data.

8. Add projected Land use Data layer to the map canvas.
Now you need to summarize land use category by summing up the area
belonging to each category. For example how much area is Forest needs to

summarize using this tool.

9. Open Attribute Table. You can see Land use category is in FEATURES field.
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Summarizing Field

Q Luse_MUTM — Features Total: 7091, Filtered: 7091, Selected: 0

[ e

Q= & LY ESD 7 US{ = 2 e
AREA PERIMETER LAMDC_AR_ LANDC_AR_I FCODE FEATURES = Areasgm =
1 132942.1568596... 1869.05011600000 114.00000000000  114.00000000000 25352 Barren Land 1324489029895
2 1084.46168793274  308.95083300000 9.00000000000 9.00000000000 25352 Barren Land 1080.45001581
3 33.29290011747  74.33684200000  10.00000000000  10.00000000000 25352 Barren Land 331693033
4 2351.40926817357 218.08703000000  16.00000000000  16.00000000000 25352 Barren Land 23427245879
5 10352.78475548... 820.42496100000  19.00000000000  19.00000000000 25352 Barren Land 10314 4794518
1] 14537.24475933... 693.63324700000  44.00000000000  44.00000000000 25352 Barren Land 144835438097
abe FEATURES _ Case sensitive =
S |
k]
. oy
10. Click on Group Stats Tool Icon ==
e
Control panel (@
Layers
| Luse_MUTM -
Fields
€ rren =
"’_—' Areasgm
€ rcone
—| FEATURES
€ Lanpcar_
€ anpcard
€ pervETER
a Area
a Perimeter
.Ii average
.li count
Filter Columns
Rows Value use NULL values
Use only selected features Clear
Calculate

11. Drag and drop FEATURES field to Rows text box.
12. Drag and drop Area in Value text box.
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13. Drag and drop sum in Columns text box. See below.

14. Click on Calculate tab. Following statistics is displayed.

.".'l TITTTC T
Filter Columns
.il sum
Rows Value use NULL values
FEATURES € Aren
Use only selected features Clear
Calculate

() Group Stats

Data Features Window Help

1 = 2
1‘ Function Ay
2 | FEATURES

3 | Barren Land 5.30824e+06
4 | Bush 4.3552e+07
5 | Cliff 546661

6 | Cultivation 571725e+08

7 | Forest 5.67882e+08
& | Grass 4.47939e+07
0 | Plantation 295498

10 |Pond / Lake 609256
11 | 5and 598667 e+06

12 | Water body 843549

15. Goto Data and select Copy All to Clipboard.
16. Open Excel Sheet and Paste the data.

Geo Processing:

Geoprocessing is a framework and set of tools for processing geographic and
related data. The comprehensive suite of geoprocessing tools can be used to
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perform spatial analysis or manage GIS data in an automated way.
Geoprocessing is for everyone that uses GIS. Whether you are a new or
advanced user, geoprocessing will likely be an essential part of your day-to-day
work.

A typical geoprocessing tool performs an operation on a dataset such as a
feature class, raster, or table, and creates a resulting output dataset. For
example, the Buffer tool takes features as input, creates buffer areas around
the features to a specified distance, and writes those buffer areas to a new
output dataset.

In addition to the suite of tools, geo-processing is also a powerful framework
that supports control of the processing environment and allows you to build
custom tools that can further automate your work.

Buffering:

A buffer is a reclassification based on distance: classification of within/without
a given proximity. Buffering involves measuring distance outward in directions
from an object. Buffering can be done on all three types of vector data: point,
line, area. The resulting buffer is a polygon file.

Most often buffers are measured in uniform distance. For example, creating a
50 meters buffer around all rivers. A buffer based on different distances is
called a variable buffer. For example, the noise level surrounding a street
network may be based on the traffic load. Therefore a variable buffer may be
used to illustrate the noise level by using a larger distance for high traffic roads
and a shorter distance for quieter roads.

Creating buffer of 200 m around the digitized Road Data:
1. Start QGIS Desktop and choose New Empty Project.

3. Add Projected New_RoadMUTM.shp using Add Vector

2. Click on Data Source Manager Icon

v;l Vector

tools.

4. Go to Vector->Geoprocessing Tools-> Buffer
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Project Edit

NEBRR Y
BQV.28 0

R-8-G-5%
ayers
o L@ '-Y E.J'Et?l‘ﬂ

v New RoadMUTM

View Layer Settings

Blugins

o

B

V'[Zlaldl Raster Database

Mesh  Processing  Help

' %9 GPS Tools
Group Stats

Geoprocessing Tools

Geometry Tools
Analysis Tools
Research Tools

Data Management Tools

-

-

-

-

& Clip..
¢ Convex Hull...
L' Difference..,
¥ Dissolve..,

m Intersection..,

£ Symmetrical Difference...

& Union...

17 Eliminate Selected Polygons..,

e tMOa |

() Buffer

Parameters Log
Input layer

/" New_RoadMUTM [USER.: 100000]

Selected features only

Buffer

This algarithm computes a buffer area for all the
features in an input layer, using a fixed or dynamic

distance,

The segments parameter controls the number of
line seaments to use to approximate a quarter

6. Type 200 in Distance text box. Note the unit should be in meter.

Distance

200,000000

-
-

meters =

346

Distance
drcle when creating rounded offsets,
200,000000 meters T
b EL The end cap style parameter contrals how line
Segments endings are handled in the buffer,
1 = The join style parameter specifies whether round,
miter or beveled joins should be used when
End cap style offsetting corners in a line.
Flat N The miter limit parameter is only applicable for miter
X join styles, and controls the maximum distance
Join style from the offset curve to use when creating a
Round - mitered join.
Miter limit
2,000000 -
Dissolve result
Buffered
C:/Deepak/Road_buff.shp -
v | Open output file after running algorithm
0% Cancel
Run as Batch Process... Run | Close Help
¥
5. Choose New_RoadMUTM.shp in Input Layer
Input layer
a
/" New_RoadMUTM [USER: 100000] -
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7. Type 1 in Segment text box.
Segments

1 E

8. Save as Road_buff.shp in Buffered text box.
Buffered

C: [Deepak/Road_buff.shp | |_.,|

9. Click on Run tab.

10. A buffered area having polygon feature is overlaid into the road segment.

T “Untitled Project — QGIS [E=EREE )

Project Edit View Layer Settlngs Plugins Vector Raster Database Mesh Processing Help

DEERRY 2L HPPIFRA—~N~NEaLOR 58 % ~

REV,ZMB 1/ = . a- @ ®»
B-8-%5
Layers

« @ ® T &~ 0fF 01
V| — New RoadMUTM
V| [ Road_buff

Statistics | Layers |

| Q. Type tolocate {CHrl+) | 1i_§?i(_)§%{._39_9?_“_&32“;% a!_1_:__1?990 | & r|w0% HERLLE |2| V| Render @ UsEr:ioo000 @D

Clipping Analysis:

This analysis extracts input features that overlay the clip features. Use this tool
to cut out a piece of one dataset using one or more of the features in another
dataset as a cookie cutter. This is particularly useful for creating a new
dataset—also referred to as study area or area of interest (AOl)—that contains
a geographic subset of the features in another, larger dataset.
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lllustration

CLIP FEATURE OUTPUT

Clipping Land use Features from Road Buffer Polygon:
1. Open QGIS Desktop and click on “New Empty Project”.

2. Click on Data Source Manager Icon

3. Add Luse_ MUTM.shp and Road_Buff.shp using Add Vector

Piomcl B Wiew Layer Settings) Plagne. Wadior Raster’ Dafabase Facesong IR

DoERRY O XPP R . BatNOR B % -

REV.ZWw B /B x-BE B & » &- 0 &>
E-a-R-%
Layers (=ES]

LA AR -

v/ [ Road buff
| [[] Luse MUTM

| statsts | Layers |

|2] s 00°

| & Type to locate (Ctri-+k) 1) 873967,3000238 | e[vao7m2 - | @ rl100% |2 V/Render @ useritooo00 @@

4. Move Road_buff layer top of the land use layer.

5. Go to Vector->Geoprocessing Tools->Clip
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e T 3 —'— E=RIER
Q UnitedProject —OGS o 0 N - saa e _ . ———
Project Edit View Layer 3Settings Plugins Raster Database Mesh Processing Help
t es #° GPS Tools y , ~ = e
DeEERRY (O% J g O @ EE % »
S Group Stats »
|QV./AnD o . B -
. Geometry Tools »
5' i% M M @] M D9 Analysis Tools »| @ Convex Hull...
Layers (=] Research Tools »| B Difference..
¢ il w7 o -3 RO Data Management Tools » | @ Dissolve...
| Il Road buft @ Intersection...
! . I.use,MUTM P Symmetrical Difference...
@ Union...
P Eliminate Selected Polygons...
| swsis | Loyers |
[ Q Type to locat= (ctl+) | 1| 874584,3000270 | 2| 119772 |v | @ r 100% EFrEE |2 VIRender @ usEr:100000 @
2
4 <
Parameters Log | Chp
Input |
v = This algorithm dips a vector layer using the
| [ Luse_MUTM [USER: 100000] - | t:] % | ..-| features of an additional polygon layer, Cnly the
= = parts of the features in the Input layer that fall
within the polygons of the Overlay layer will be
Ij SeEsehiicaue oy added to the resulting layer.
Overlay layer
— The attributes of the features are not modified,
| |- Road_buff [LUSER: 100000] - | c:’ % | ..-| although properties such as area or length of the
B features will be modified by the dipping operation.
= If such properties are stored as atiributes, those
Selected featu I ’
LI Selec HEAER attributes will have to be manually updated.
Clipped
|C:fDeepak/Buff_Landuse.shp al|

'v| Open output file after running algorithm

| 0% | | Cancel |

|Rm as Batch Process... Run ] | Close | | Help |

6. Select Luse_MUTM.shp in Input Layer

7. Select Road_buff.shp in Overlay Layer

8. Give Buff_Landuse.shp file name in Clipped text box.

9. Click Run

10. A new Layer Buff_Landuse.shp is added to Layer window.
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11. Turn off Road_buff.shp and Luse_MUTM.shp layers.

() *Untitled Project — QGIS > a = 15 )
Project Edit View Layer Settings Plugins VYector Raster Database Mesh Processing Help
DR UeL,LHPR "R/ latDOR B E#* ~
B@QVv.A2wmB 1/ : - il g
M-8 6O
Layers (=]
« oT &-B AL
Buff Landuse
B road buff
2 tuse_MuTM
Statistics :.Layers [
[Q Type toocate cti) 3 orsma 072 |8 e[z [~ @ crlwow (35 000 [2] WiRender @usmonooomn @
= = ——— E—

12. Clipped land use layer is displayed.

13. Now we have to update area of this newly created land use polygon

features.

14. Go to Project->Properties->General
15.
(Definition)

16 Click on Apply and OK
17. Open attribute table

In Measurement dialogue box, change Ellipsoid to Everest 1830

(2 Buff Landuse — Features Total: 37, Filtered: 37, Selected: 0 [E=mEE
/ = £ = T E S D P EE R &

AREA PERIMETER LANDC_AR.  LANDC_ARI FCODE FEATURES Areasqm
14900.64446200... 3230000000000 323.00000000000 25212  Forest 1680646.6107550
4722240,583407... 46780.04887400... 344.00000000000 344.00000000000 25212 Forest 4706971.1355989
6076658.793766... 33953.73778000... 377.00000000000  377.00000000000 25102 Cultivation 6057112.5404063
1629830.439410... 21765.79981900... 389.00000000000 389.00000000000 25212  Forest 1624460.986110
790666.8329835... 4783.04460800000 394.00000000000  394.00000000000 25102 Cultivation 7880750898374
106367.6026811... 2300.54849700000 406.00000000000  406.00000000000 25102 Cultivation 106020 4049308

549403350645  2300.54849700000 4060000000000 406.00000000000 25102  Cultivation 54716242
T show All Features _

7

18. Toggle editing mode on for this layer.

E

19. Open field calculator
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(2) Buff Landuse — Field Calculator ﬁ

Only update 0 selected features
Create a new field V| Update existing field
Create virtual field

Output field name

1.2 Areasgm -
Output field type | Whole number (integer)
Output field length | 10 Predsion |3
Expression Funiction Editor
| Ll Q, Show Help function Sarea -
farea | # Conditionals “ | | petyrns the area af the current feature,
F Conversions The area calculated by this function
r Date and Ti... respects both the current project's
b Fields and V... ellipsoid setting and area unit settings.
» Files and Pa... fFortixampI_e,é::hn elltir;1:|st:uidI halstb‘ejen set
of the proje en the calculated area
: E Y hl"latc will be ellipsoidal, and if no ellipsoid is
— ELES set then the calculated area will be
= ||+ =N E ) ([ - Geometry planimetric.
angle_at...
i g Syntax
Feature (39763487 ~ 3 area = )
ArFsa
Preview: 40994614.620747745 1 5 Sarea 4
i ‘You are editing information on this layer but the layer is currently not in edit mode. If you dick O, edit
mode will automatically be turned on.
OK Cancel Help

20. Check in the Update existing field box v Update existing field
21. Select existing Area sgm field from dropdown list

= o - * Geometry
22. In the Geometry, double click $area expression E”Eﬂe_ﬂ*---
area

23. Click OK.

24. Select Save Edit Tool G

25. Toggle editing mode to off )
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PART - VII
Output Design and Project Work

Course Outline:
e Working on Mapping Field Properties (Hands on Exercise)
¢ Hands on Exercise for Labeling and Symbology
e Theoretical Concept on Cartographic Element of the Maps
e Cartographic Designing for Map Outputs
e Layout and Reporting Format of GIS Map Outputs

Symbology:

Symbology, in the context of Cartographic design, is the use of graphical
techniques to represent geographic information on a map. Map symbols for
geographic features include Visual variables such as color, size, and shape.

Generically, a symbolis an object, picture, written word, sound, or particular
mark that represents something else by association, resemblance, or
convention. For example, Roman numerals are symbols for quantitative values
and personal names are symbols representing individual people. On a map, a
red cross is a commonly understood symbol to indicate the location of a
hospital, crossed sabers may indicate the site of a battlefield, and a blue region
would commonly be interpreted as a water body. Semiotics is the scientific and
philosophical study of how symbols work by establishing these connections
between the representation and the represented concepts and real-world
features.

Map Symbols:

Maps communicate their messages through symbols--drawn graphics that
represent spatial phenomena such as objects, places, or attributes. At their
most basic, map graphics can be categorized by Dimension: points, lines,
and regions; each can be portrayed using symbology. These symbols are
commonly used to describe different features mapped. For example, cities or
airports are commonly represented as point symbols (depending on scale),
roads or railroads are usually represented by line symbols and the cities, lakes,
or forests are common examples of region symbols.

Map symbols are created by controlling visual variables such as color, shape,
and size. When designing a map, the cartographer determines that a certain
combination of these variables; a symbol (e.g., a dashed 0.5pt blue line)-
represents a certain class of geographic feature. Although there is no set
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standard on symbology for all maps, especially among thematic maps, various
conventions (such as using contour lines for elevation or blue for water) are
commonly followed for some classes of maps.

The choice of symbology is a crucial part of cartographic design; the goal is for
the map reader to spend less time figuring out what the symbols mean, and
thus more time using the symbols to understand the World. A good symbol is
easily recognizable (i.e., connected to the geographic features and concepts it
represents), is aesthetically pleasing, and works in harmony with other symbols
(for example, as part of a clear visual hierarchy). A legend is needed to explain
the meaning of the symbols that cannot safely be assumed to be intuitive.

Types of Map Symbols

Map symbols are "read" by map users when they make a connection between
the graphic mark on the map (the sign), a general concept, and a particular
feature of the real world. For example, thick blue line (sign) = major river.

o Image or Iconic Symbols ook like the real-world feature, although it is
often in a generalized manner. For example, a tree icon to represent a
forest, or green denoting vegetation.

o Functional Symbols directly represent the activity that takes place at the
represented feature. For example, a picture of a skier to represent a ski
resort or a tent to represent a campground.

o Conceptual Symbols directly represent aconceptrelated to the
represented feature. For example, a dollar sign to represent an ATM

o Conventional Symbols do not have any intuitive relationship but are
so commonly used that map readers eventually learn to recognize them.
For example, a red line to represent a highway or a cross to represent a
hospital.

e Ad Hoc Symbolsdo not have any intuitive or commonly accepted
relationship; in fact, the symbol is often used only for a single map. These
symbols require effective legends and/or labels to be correctly interpreted.

1. Open QGIS Desktop and click on “New Empty Project”.

2. Click on Data Source Manager Icon %
3. Add District Boundary, Local Unit Boundary, Village, Land use, Road and

V; Vector

River features using Add Vector tools.
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Note: Press and hold Ctrl key and select all these features one by one to add all
in single click.

(2 *Untitled Project — QGIS (==

NEBEGRS P2 E2PP 2 LablOR QEE%L & -9 0 -m-
REV:Aam @B 1/ : = @ T o
-5 - - 0,

Layers (=S
e T&E~-FBAO

| [l 02 Panch DB

V| [] 02_Panch LGB

V| [l Pan_Luse

¥| ~ Pan_River

Statistics | Layers |

| Q Type to locate (CHri+K) | Ready Coordinate | 0.152,0.985 | W Scale 1:473760 |~ | @ Magnifir 100% '%| Rotation |0.0% 13| [V|Render @ EPsGrazze @

4. Bring Point feature (village) on top, and then Line features (road and river) in
the layer panel.

Layers ES
o [l ® T - = e

@ Pan_Village
Pan_River

= Pan_Road

I 02_Panch_DB

02 _Panch_LGB

v . Pan Luse

5. Double Click on Pan_DB layer.

LRSS S
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(. Layer Properties — 02_Panch_DB — Symbology - o _ . @

| E Single Symbaol >

q Information = . Fill | I::-I}:I |
B simple Fill —

J\':\'_\- Source

Unit | Millmeters / | I~
7 =T, Tach
Opacity 1000% |+
Color | |
B Diagrams
E Fields
E Attributes Form | . Favorites '-! 44
Joins
0 R
ﬁ Auxiliary Storage // \
& _ Z NN
: -
{.@ Actions = § ;
= | | B2 | save Symbol .. | | Advanced | |«

- Display b Tayper ring

& Rendering | Style o oK | Cancel I Apply || Help

5. Click on Simple Fill.

() Layer Properties — 02_Panch_DB — Symbology u
= |
| &= Single Symbol x|
o 4] 1 e Ty
{4 ' Information ~ [ Fil | & |
Simple Fill —
S . |
\& Source — L=
|E]] 8]
@’ Symbology I
€T Labels Il
€0 Masks Symbal layer type Simple Fil A | = [
o 3D View — .~
N ey Fill clor e ~ (=,
o 2 r |
y Diagrams Fill style | I soiid = =
g ree Stoke e O - .
Attributes Form Stroke width |o.280000 g_i'l |M1II|meters_—V | E’
e Stroke style Solid Line > i @,
Joins .
L Join style | B Bevel ¢ i (=8
& Auxiliary Storage -
L~ 2 f Tal
x| 0.000000 =il ;
B Actions Offset iz — | Milmeters | &
& y |0.000000 || |
Display
- 5P P Layer Rendering
g L - : 0K ! Cancel ! ! Apply , , Help

6. Choose Transparent in Fill Color

7. Put the value 1 in Stroke width

8. Click Apply and OK.

9. Apply same symbology method to Pan_LGB but put 0.7 in Stroke width and
also choose light gray color in Strike Color
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10. Double click on Pan_Village to open the symbology tool.

[ Layer Properties — Pan _Village — Symbology ] —'_ Il
| B singe symbol =
. a —
’ri Information * + Marker & |
+ Simple Marker —
;t'\'\ Source
« Symbology ‘
€I Labels
€D Masks Unit | Milimeters - | |~
Opad 1 100.0 % B
Ng 3D View A ! I
Color | I
. .
1 Diagrams Size [ 1.00000 ;:; @'
E Fields Rotation | 0.00 ° IEE =S
:S Attributes Form i L. Favorites it 8
a
Joins
E . Auxiliary Storage @ O . . . *
{.@ Actions — - |
¥ | B3 | = | save symbol... | | Advanced ~| |+
- Display
2He p Layer Rendering
= : E— Dot Black = S S
L Rendering ~ | Style x| | 0K | | Cancel Apply | | Help |

11. Choose Dot black symbol and put 1 in size
13. Double click the layer Village

14. Select Labels in Layer Properties

15. Select Single Labels.

: Mo Labels

an  Singte Labels
i; Rule-based Labeling
gl Blocking

q Information
2

\g- Source

T symbology

<abe| Labels

@3 Masks
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| L) Layer Properties —

i 4 Single Labels - |||
rf Information Value fi-z VIL_MAME_ = ' | &
J,‘ - w Text Sample
B Jource
- i
Larem lpsum |
‘c" Symbology
{abe| |abels L o ! e =
|Lorem Ipsum | ¥ | |vaz29e |~ | |BR || |~
LD Masks T — =
i&i 30 View i Formatting Fant :E:alibri = @
~ e Buffer = =
g Diagrams 85 Mask Style | Regular R =k
i e W s uelsle B/ € (£ €
) Shadow -
= | 2. 0000 2]
.E Attributes Form a/lw Callouts = E“
¢:¢ Placement | Points > |
Joins P ,
Renderin T |
< 7 o | -
ﬁ Auxiliary Storage .
- Opaity 1| 100.0 % Iz €
{;@ it Allow HTML formatting
- Display | QL Favarites €@ |~ | 8
_.-’ % .-
4 Ecndrung — - S
- | Style - oK | cancel || Apply || Help

16. Select Value for Label field, Font type, color and size then click Apply and
OK.

17. Apply same method to label name of Local Uniti.e.
Gaunpalika/Nagarpalika.

18. Now double click the Road Layer.
19. In Symbology, choose Categorized

«4 Layer Properties — Pan F——,
Q Y P = Mo Symbaols

E single Symbaol

Categorized

= Graduated
E Rule-based

20. Select FEATURES in value field.
21. Click on Classify tab.
22. This will list all types of FEATURES i.e type of road
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=3 Layer P rties — Pan_Road — Symbol
() Layer Properties an_‘ a ymbology . '8 m
: E Categorized 7
@ o :
4 Information Value abc FEATURES > || &
JQ Source Symbol =
Color ramp Random colors [+
Q( Symbology
Symbel ™ Value Legend
v Brldge Road Bridge Road
v Bridge Trails &Tracks Bridge Trails &Tracks
v Crossing Ford Crossing Ford
v District Road District Road
v Highway Highway
v Local Trails Local Trails
¥ Diagrams v Main Trail Main Trail
i V| - Other Road Other Road
E Fields v Road Tunnel1 Road Tunnel1
v
WSl Attributes Form
Joins
ﬁ Auxiliary Storage
Classify
@ Actions
. Display | Classify If‘-I}J = Delete Al | Advanced ~
/ . Layer Renderi
& Rendering biLayer ik
Styl x oK C | A Hell
s tle - . | | ancel pply elp

23. Now apply thickness and color for each type of road by selecting road type

one by one.
24. Example of Symbol for highway is like this

Y | — Highway Highway

25. Zoom in the map in Phidim Area.
26. Put the land use layer off.
27. By doing all above work, the map should look like this.

() *Untitled Project — QGIS
Project Edit View Layer 3Settings Plugins Vector Raster Database Mesh Processing Help
El [ L 87 {Vj ) ;} = . ! ILJ = |
DB ke @ o P i B L0
o abe]
LA AYAN NN, 4 (5=
= R [
o B~
Layers B8 : Malmehukrﬁam' : G4 rana R,,b&a,m .quamfﬂuki : km'\a'ng‘agaun'" @ s Bibidine)
: T Phaseblng o (-
« 3OV -BADO = Dadabn R e, - ieltata’ gy G Comng BV
= | Ratmate: ng) — AhdmanagJ < Th#ms.ﬂ‘a_pa KN"EQ \Bnngam Sufkenagi ©. Fayter, LoKed e
v - Pan Village - ! vwignl * | sdtejurg b~ | " J:té'SE Bhanfydng - Likhuregaun
v Pan_River : naamh f lungchokahema s Lt > ) J,-f
i 7 Fats s T, |- Bajhr . Sepem . : /- Panipgruws,
v /" Pan Road i m“dm\ ,;e.““«mﬂe et Boumbe Yo
V| — Bridge Road wallatar § | > . rn; 2 Jaringe
LA : SigImART 2 i -
| = Bridge Trails &Tracks - 59[‘-“‘3."8 j"\-’ - = Si'sepﬂ i ::r: - Burfasiicy Appangs "
o gt el iy - ¥ wma 3 3} ;\ " Batase Bh A
V| — Crossing Ford IR TalloSarsiula Dav\;?alxaun Mamlm&“" S‘mwam v e s LAY ;,a ;E ;I:ij"& Noce BF"
; d Kewandin o ancharmi Bhanjyang 5
| — District Road $ “"E“”"‘”""‘“‘a Sinthupauwa ?':““EH' Fidik ebafe,
y = / .‘\_ - o udl o
| == Highway Imquhabung A .K".'“‘“e Mg I 'ﬁancharm DDW Mﬁov'ﬂhanlwgm \
V| - - Local Trails et S SKevabaris erabarl,” Samdin * e  Baddk” Ietlale "Slsare
{ “Machchnebun “inimaufe = b ! "
V| — Main Trail Ml Fasa s e g Hnmaulﬂ T"'E'W' Mame g  Singare:
v Other Road ™ - ey Dhuseni Sva‘ﬂm" Svaldhnﬁ
i Wmpabung 24 'c-tmaau Thade sauabf,;a " paiedstida Kaligacn ’smrgaun mf’mg Jaubarl
| = Road Tunnel 1 Khanﬁ(hma PENaC) :'"F o 2 Ma]dane _\ ) Raigaun - Ghumaunetan’ yumm o \,_hmruna Phokte
V| — hﬁ = Mana&aenman “, " Wahitar- " THangregaun Bhainsekhvk( R ¢ ’ Phokte' |
v Eaaum i ¥ E Y e I e T S
fandin S 7arbqakhe i /)
v [ ] 02_Panch LGB | [Fr \ Totekpa:, 2 Ay " mgteni. Mahabic® | ndndng /0 L . senl ozn
A onn__1nn thaggn ad:buns thendm i o = A " phulps L N
Statistics | Layers qunakida = Tdire Bard%ndaMatuwa Ewd\‘"tab ] 7 aask&/\,—x & =l
QU Type to locate (Ctrl+K) Coordinate | 87.7085,27.0986 |9 Scale 1:61407 = | (@ Magnifier | 100% +| Rotation [0.0% 2| v Render @ Epsciazzs @

27. Now turn on the land use layer and double click for layer
28. Apply symbology and choose Categorized.
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29. Choose FEATURES in Value field.
30. Click on Classify tab.

(4" information Value | abc FEATURES

Color ramp | R

|5ymbol ¥ Value Legend

all ather values

Barren Land Barren Land
Bush Bush

Cliff Cliff

Masks

A0 View Cultivation Cultivation
Forest Forest

Diagrams (Grass Grass
Plantaticn Plantation

Pond / Lake Pond / Lake
Sand Sand
Water body Water body

Fields

T O I 1 e

delelelallelwla &=

Attributes Form

31. Apply Color for different land category. Remember Green color for
Vegetation (Like Forest, Bush, and Grass etc.), blue for water body, Light
yellow for cultivation and plantation.

Project'd’ Vi Lyer Settings Plugins Vector Raster Database Mesh Proessing Help - ]
DEBRRY OPLLHPP " QR BLatNOR GAEBE ¥ I = - ¢ -1
L LAY AN BTN ; “QNE g% 2P
H-8--0

ayers (=]E3] " pachhebung: 4 ; v g e f ek
“\""\ . kabretar 4 Y o]
o @ ©. ¥V - DO (e ™ ¢ g Bhalykhop
V' - Pan_Village - : :>l salbol Sejqnghu?f .}‘&nale- Ibanse 1
V|~ Pan_River =AY L 3 TN N simle
L Vv o A s Jemale t=, -
V| V" Pan_Road s ;Yplquml;}l Meksigumba - . x/r—ﬂ S
V| — Bridge Road iy pr 3 )y AR it
2 ; R ~Maihgaun -, © - prase s
V| — Bridge Trails &Tracks , ©* . Ratmate, Kturagaun - - g “ “Ofanghun

V| = Crossing Ford -

V| — District Road / So e w U taimig it peBT

V| == Highway 0%, . Z ‘Dopkite

V| == Local Trails /ﬁ’\ . e Arubote Bpitar 7!

V| — Main Trail 1 i kP I RS P11 G CIES. |

V| — Other Road /ﬁ;‘ﬁamn 3

v/ — R S o 3
oad Tunnel 1 ~ meitanl - Ekchepa - -

7 — /J o z e " Chautara_

[] 02_Panch LGB / =4 s _/ ::a. = ‘ mwa‘ﬁ

* Masargau

. Pipalbote |

Pakhagaun : L Yawaogpdll T
~_ Madibung S
v
v [] 02_Panch_DB > ;
I V! ) Pan Luse Ao P
Tamphuwa : Chiwadanda’
v [ Barren Land - ; e Chukphara ©  Ban
Bush s N v NG f

. Rl o

VI ciiff ; LS

U, ¢ oun /- . chilindin P
S ".Raigau(\ Rt ;
V] Cultivation - S0 Dandagaun | 0 Viewis Sl < ol Fite L . Shituwakhar
v [ Grass S ; /[ - g
- Dobkan>1 (s~ L[ .swgna»fff‘i 7™ > e Sefejung
A\l AT 2 -

V| Plantation

Pond /Lake " \ Maihl(a«{ e :__/_,-//  Tirtre Sie ‘P\anda_sa,“n >
v - - Sand PN T - SR
v! [l Water body AN g 4 2
X R T o 7

7 o [ A _dorsal Bajar . - et 7
S B S Pattotar & | Rae 2
Y Yep Fam e [ Y « “sejepa

Sabrang, S R,
/ N\ { athillogaun - ] ST B
3 pangalgayd 03 NS V) ~l Phidim
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Page Layout and Cartographic Elements:

A page layout (often referred to simply as a layout) is a collection of map
elements organized on a virtual page designed for map printing. Common map
elements include one or more data frames (each containing an ordered set of
map layers), a scale bar, north arrow, map title, descriptive text, and a legend.
For geographic reference, you can add grids or graticules.

Though page layouts can be exported and used electronically, they are
primarily designed for printing. Page layouts can have either a landscape
(wide) or portrait (tall) orientation. Page size varies depending on the
specifications for the output. What you see on the layout is what you get if you
print or export the map to the same page size.

TITLE SUB-TITLE (THEME) ORIENTATION
/ {NORTH LINE)

IV'E N IFYU'E /uv‘u't 07'.‘?0‘5
DISTRIBUTION OF POPULATION DENSITY Bf PROVINCES OF NEPAL (CBS, 2011)
CHOROPLETH MAP /

20°00°N
1
T
000N

% 7 %
. : NEAT|LINE/GRID
LEGEND /%//
£ @ Provincial HQ & /// %
£1| = National Boundary 4 /6/’2
= S Province Boundary
= Population Density
(Person/Sqkm)
LEGEND ||| == Avove 300
201 - 300
100 - 200 0 40 8 160 240
[ZZ Below 100 — 3 Kitomets
’\ Sone Q Prepared b(XYZ
N \ prem =
X 1
SOURCE SCALE COPYRIGHT || Other TEXTS

Map Elements:
e Title/Sub title
e Orientation/North Arrow
e Scale Bar /Scale Text
e legend
e Sources of Information
e Neat line, table, pictures and text (copy right, designer etc.)
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Map Layout:

Now that you’ve got a map, you need to be able to print it or to export it to a
document. The reason is, a GIS map file is not an image. Rather, it saves the
state of the GIS program, with references to all the layers, their labels, colors,
etc. So for someone who doesn’t have the data or the same GIS program (such

as QGIS), the map file will be useless.

Luckily, QGIS can export its map file to a format that anyone’s computer can
read, as well as printing out the map if you have a printer connected. Both
exporting and printing is handled via the Print Layout.

DhwNne

Go to Project->New Print Layout
Give the name of the Layout in the text box

A separate layout window will be displayed as shown below

Right click on the center of map layout page and go to Page Properties.
Choose the Page size A4 and Orientation Landscape

(2 Landuse Map

Layout Edit Miew ltems Addltem Atlos Seltings
B RlE B ey

P e e
S eomIgQ w9 g0 |

T S

VR achm—— L

U| 50

50|

S

S

2z

« GiMTonar Tl FTHAOL XTE Yo G

IS

hht
bd

: ‘200
[ R

i el
ltems

® @ Iem

Undo History
B ®)

Layout Ttem Properties Guides.

Layout e

w General Settings

Reference map

w Guides and Grid
Grid spacing
10.00 2| | mm
Grid offset
x: 0.00
¥: 0,00 = l
Snap tolerance

5px
w Export Settings

Export resolution 300 dpi

Print as raster

x: 309.917 mm y: 108.527 mm page: 1 47.3% > [

6. Click on the Add Map button

H

to place a map on the page.

. With this tool activated, we will be able

7. Click and drag a box on the blank page. The map will appear on the page.
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() *Landuse Map . S [ B -
Layout Edit View Items Addltem Atlas Settings
BERLREE &Sk e : =
P = [ T ~ n @ 0 O hhb 5
PLPHT BR O QLR A
_IIVPV\\l|v\\lls?\vl|\v\\|1?0v\v|l\\||1?owv\III\P?OV\\|IV\VF\SOIV>vlv\g?ol Items | Undo History
@ - Items @®
) (B2 ® @ lem
}, —
v Map 1
| =
15
5
G5 i
2|
Q)
3 Layout Item Properties Guides
0 ]3- Item Properties @®
> 7 Map1
=2 - = p
E 1 & ER ER R =
T | ] =
= = w Main Properties
=0 S
e E Scale 61424 =N
A] 1 Map rotation |0.00 @ B =t
2N 2 CRS Use Project CRS ik IR =E
=1 V| Draw map canvas items
al -
2 3
/ 2 w layers
7ol 7 Y
E -
f}} Follow map theme (none) MK =S
:i(% - Lock layers e, €
o =
&=
v 1 w Extents -
x: 19.0202 mm y: 128,107 mm page: 1 47.3% v |d

8. Be sure to leave margins along the edges, and a space along the top for the
title.
9. Zoom in and out on the page (but not the map!) by using these buttons:

-:::-::EI -:':_:'I
10. With Item Properties as shown below, we can update the changes in the

map (for example moving the map from one area to another, zoom in
and out) to Layout page of map layout window.

Layout Item Properties Guides
Itern Properties %)
Map 1

S EBE ER R =
]

Using this icon, any changes in the view of the map will be updated to layout window.

11. Adding Title: Click on the L—=1 Add Label icon.

12. Click on the page, above the map, Accept the suggested values in the New
Item Properties dialog, and a label will appear at the top of the map.

13. Resize it and place it in the top center of the page. It can be resized and
moved in the same way that you resized and moved the map.

14. As we move the title, we’ll notice that guidelines appear to help the
position for the title in the center of the page. However, there is also a
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tool in the Actions Toolbar to help position the title relative to the

map.

15. Adding Legend: Click on the 5] Add legend button.

16. Click on the page to place the legend, accept the suggested values in the
New Item Properties dialog,

17. A legend is added to the layout page, showing layers symbology as set in
the main dialog.

18. As usual, we can click and move the item to where we want it.

** Not everything on the legend is necessary, so let’s remove some

unwanted items.

19. In the Item Properties tab, we’ll find the Legend items group.

20. Uncheck the Auto update box, allowing us to directly modify the legend
items

21. Select the unwanted item in the legend list

22. Delete it from the legend by clicking the button
+** You can also rename items.
23. Select a layer from the same list.
24. Click the Edit selected item properties button.
25. Rename the layers
Final Layout will be display like below

Topographic Map

Panchthar District N

LEGEND

© Settlements

River

== Highway

= District road

| GapaNapa boundary

&) District boundary

Landuse Class

P Cliff/River cutting
Agricultural land
Forest area

[ Plantation
Grass land

[__1 Bush/Shrub land

[ Sandy area

[ Baren land

I waterbodies

20 30 km

Source: MoFAGA and DoS, Govemment of Nepal
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PREVIEW FOR PROJECT WORK EXERCISE

Panchthar District Boundary

() *Untitled Project — QGIS

Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Help
) RN O HPP Q0
LL A A N 4

w
Layers B
o« @l ® T &~ AL

. Panchthar
| [] Panch District
~ [] ¥ 0sMsStandard

L Type to locate (Ctrl+)

Coordinate | 5706752,31339% |95 Scale 1:582314  ~ | (@ Magnifier| 100% |2| motation 0.0
ﬂ L Type here to search 3

Ward Boundary of Phidim Municipality

() *Untitled Project —QGIS

2| [V|Render @ Epsciiasy @

. 1245PM
8/26/2021 54

Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Help

Ne e RPPr Rk e

Layers (=)
o [l ® T &~ 20
W Panchthar
| [] Panch District
- ¥ 0SM Standard

11

Q Type tolocate (Cirl4K)

Coordinate | 9704292,3140347 | % Scale | 1:125851 |~ | @ Magnifier | 100% [#] Rotaton 0.0°
ﬂ £ Type here to search 2 3
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%| [V Render @ EPsG:3ss? @
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Panchthar District Boundary along Google Earth

“> Google Earth Pro

— X
File Edit View Tools Add Help
¥ Search
Get Directions History
¥ Places
Q NPEa;:_poly =

@ Nepal_Settlements
v VI Katari 02
> YIS GPS_points UTM4S
@ site 01
D sitet
@ Untitled Network Link
» V1@ snNp Bz
» ¥ sNNp Site
» Y@ SNNP_Park
7| o traill_GCA
v

[

A
B3 Temporary Places -
Q@ EIRS| =)
¥ Lavers
b Primary Database
| New Layers
4 = Photos
» & 30 Buildings
4 Weather
» Lg% Gallery
» LI03 More
L3 ¥ Borders and Labels (Outdate...
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