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This module carries pre-training entry level assessment as well as hands on exercise manual on Geographic
Information Systems, Remote Sensing, Geographic Positioning System (GPS) and some applications of
these technologies on Disaster Risk Management (DRM) especially for hazard mapping, monitoring and
risk assessment module as well as the damage assessment module. Practical manual developed using
open source products like Quantum GIS , RStudio, Google Earth Pro and Google Earth Engine.

This module can also be used by other training facilitators, non-technical professionals and self-learners as
well. However, it is strongly recommended that training participants and self-learners already have some
basic knowledge of Computer Basic, Geoinformatics and disaster management.

Each module also contains Learning Units with suggested training methods and exercises based on that
module’s content. The modules are developed using training material from technical international and local
workshop as well as training as references. The exercises enhanced the skill of participants to new concepts
and current practices on applications of Geo-informatic on Disaster Risk Management. The training
activities include interactive lectures, presentation, review sessions, guided hands on exercises, group
exercises and presentations. The training can be facilitated by staff officers of Relief and Resettlement
Department as well as related departments, Faculty members of Universities and so on. Facilitators should
have some background in both geo-informatics and disaster management in order to be most effective
delivery of the course, so they are able to answer the technical questions which may arise from the
participants.

We hope the information presented in this module would enable participants on how the Geo-informatic
technology can be used to solve the problems faced by people and make their lives easy. And also,
participants have been improving capability to acquire knowledge and basic skKills of effectively utilizing
Geoinformatics in managing disasters.

Kyaw Zaya Htun
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AVHRR Advanced Very High Resolution Radiometer
DIP Digital Image Processing

DMIS Disaster Management Information System
DMP Disaster Management Plan

DRM Disaster Risk Management

DRR Disaster Risk Reduction

DSS Decision Support Systems

EMR Electro Magnetic Radiation

FCC False Color Composite

GAD General Administrative Department

GEE Goggle Earth Engine

GIS Geographical Information System

GNSS Global Navigation Satellite Systems

GPS Global Positioning Systems

ICIMOD International Centre for Integrated Mountain Development
KML Keyhole Markup Language

NDVI Normalized Difference Vegetation Index
QGIS Quantum GIS

ROI Region of Interest

RRD Relief and Resettlement Department

RS Remote Sensing

SBI Space Based Information

SCP Semi-automatic Classification Plugin

SDRN State Disaster Resource Network

SPOT Systéme Pour I'Observation de la Terre
STRM Shuttle Radar Topography Mission

UAV Unmanned Aerial Vehicle

UN United Nations

UNSPIDER United Nations Platform for Space-based Information for

Disaster Management and Emergency Response

VCI Vegetation condition Index
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e Retinal image & irradiance 20p5 lambertian panel 220305 [§€econ¢ valgpE:dl

 Existence $¢ Radiance o3o0pd Existence M = n * radiance L (where n = 3.1415927) =20
200503004 §oopdi

eepE[epdfgrogad[gtael 3a9eacbooodapfgt:

FEPOE20d:0000 308330300260 E0500305 eepElgad[gpognd[gEs (Electromagnetic Radiation)
o3 QCezacqpezadedjes 0005[0320p51 32066pE[RRd r0dR05[gE0p5 30psiaCargsqpsel oqosieg,aqp:
9206g §6:3280 0 I60da5c805 gdimaC (electromagnetic energy) o8 efgpE:cd[gEgboopd sapeepE(gpd

00050g05[gE:0005 2ag05( ) godedl vanpSoopd
e 003 209 Absolute Temperature (T) $&
e podRod[gEs Emissivity (g)

05003050 006AIC:3206205000503¢[gE:0000 T 6l Aldl G s05$E320p 0302001 VO3 T}EFED T [g&
e65[goopdi T (in units of degrees Kelvin) = 273 + temperature (in degreescentigrade) [gd20p5n

32830l0005090daq05 (€) material &1 deoooocomzMEP: [§B2000N 320gd:3Cad opselgpEigtielont
dlodeeplgpd cpodagodes Gl goiqPbod  03E0m[gElgdoodn saepogpiel emissivity 20p5 el
9008 E[gEsgd:apd5C 0620050051 06800520051 Good absorbers gpsoopd good radiators (&[G poor ab-
sorbers qpzoopS poor radiators (&0

05050 :0FSc0odgeom Feep (blackbody), € = 1.

[pog05e00 eseepllgpdgsiaatei congamyp:

@$20p5 Remote Sensing 330305 saeqE{03kedisC :0[gEiadegrogodeangssaat (Radiant Energy) 568
2[g6[g000p51 e5gdimalaqplopoop o§0sielgedsE 0.3 um ¢ 3.0 pm aB8oopSi irradiance salgEadsoopd
0.47 pm [g620p5n [§E8E@ax eepElgpdSons: (visible band) 20p5 0.40 pm ¢ 0.76 um o8 esgbieael 46%
§§ 205 solarconstant 32005 crgre 653 GbigE060:3E 0oodMRodePrLd:alPER GoonCosayB:
0dopsdegorna? [qodagnieom [pogodeon eseepl(gedgsiaat eeedltieissiod cdlcopdi ojn3Sieaos
008320005 1,353 w/m2 with an error of + 21 watts/m2 (9620251 solarconstant o3 el blackbody tem-
perature (T = 5,8000K) $& oogpe G656l mean angular radius 03¢ 03058E20001 (4.6 x 10-3 radians)

EMR $& oogqiobs0[g€ad conBeepady

650 020566pE[godaopd merqodsnlgEed oyespodeamnsadl qEdsolgle acoég§gs qodsngtad
6w0508[ges (a3eupod) 0bur[gliss GEdso[gCeooodagodel: cd9slgdepdi EMR 20pd salgSsacos
eog[o3[g:03€ vwrani consepr c3Essaagps polarization $& phase 6[gpEsgE:qpojepdiRemote Sensor gpse
ABe[gpEacdgaqp:od 6oo05cvsid: 888c50Canieam saepogrEaoged 220%:086000 2000E:3gi0530005

2|36 [gpEe0:8Ea0001 32600 6a00HREa0e30703E Spatial Information (size, shape and orienta-



tion) $¢ Spectral Information (tone, color and spectral signature) o3dlo&aopbi salgSeaco§geggieconte
c8smaaqpiqpa(qed8g[gE8Eeommaepst ¢[gE8Ccom Eeamndeqplgad) ¢ 0.3 pm ¢ 16 um o3
$050002%:988E2000n Spectral band o€ 0.3 pm ¢ 3 pm o3 reflective region vpesl[Ge o3 band ogE sensor
© 304560 radition 20p5 65gb:aCaeloPE MERgEd5o[ye sculysets gdi3aC[ydoopdi Atmospheric
window 33 8 um $& 14 pm [o32:§ band 205 thermal infrared band [g620pSi o3 band 6l g&:3aEa005
PRY$[gEE 32000050905[gEgb0pd 2ol ysgtist 03058EgE:3aEm0d[gEo0p5 3 pm © 5.5 pm
[o3p2 band [g6 2005 Spectrum &l microwave region ¢ sensor 20p5 radar (active sensor) (g8 o3053E EMR
32qC:30gd Aoaopdi Radar ¢ EMR 03 aogpqjod50[g€a8 coodagadfBe elglyCelg§aonean EMR (back scat-
tered) o3 06093 $[§6:805[gpoopdn microwave region o3 passive sensors (microwave radiometers) [gC,

eong[0358Ea0pd

eepElg$udfgt: (Reflection)

aBeepEgsudsubodeogsl algSaacnsigiaecyoden qodsnlgEeapely§undyaond 208:08e04qo[Gs re-
mote sensing &1 applications qps: 00056653205 8E 20051 gEruCigEomgudeon qodsn[gEa’ sacotieept
[9p5 B§odeomeadl Beepllgpdonsioopd conepad [g§ognioopdi 3aa30leapElgsuadgoopd [gEicosay)
0550[qE3EP8:038s pOLIABEs §odeconst [gSecontadmaadl vonpSaodi

Figure ¥ Different types of scattering surfaces (a) Perfect speoudar reflector [b) Mear
pertect specular reflector (o] Lambertain (d) QDeasi Lambertian (&) Compbay,

0 (Q) [g§ojeseom qodsalgEqpsel aR[grepisnieom sadjessonigp:
(a) Perfect specular reflector (b) Nearperfect specular reflector (c) Lambertain (d) Quasi Lambertian

(e) Complex.

o0bsoéBeeontaeurge: (Transmission)

enodeepEgpdel Transmission a320p5¢> e0deepE[gpdoopd vgRdi06903 [godaos:agnieomnaas] a3om
& g&:38ur0denqnagrgls ©§oopS? ealcopdi godindedisncy (a3ewr0d) 325050009¢ [oP:dsudel
g6:3Ca3 38C0pdgd:qp5a3 transmittance (T) [g€ 03E:0000000
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Transmitted rediation

Incident radiation Spectral

SpectralSignature

eeplopon§imncoliyse (p(M)) 2005 [g§00p0g6:32E5C 03805632803 BEisangpicrbeannysng Ra-
tio cpSoogEgboopdi efglBeeliqodsolged § sadjsdjEeomugpdiqpiar vonpdeom eepodonss 3acut:
[4$4 o§odcoom§oz0opdi eeploponsiencutigSqadpd saepogrieiencdopt color (adwwupod) tone o3 (g
a0l eoa0pd1 320E¢p:00pS 2:286:6epEadiiznngpin’ 38zact{gSeocomaloé 3286:eepEoopdi aepogy|
qpzeil capodonsiznculiySeonsodajiopigaacdl gt 200d00daoieam cdEieangpigpiopt saepogy|
(a800p0b) 9gE[gErongameoyel ceploponsiencsaacodlofyoopd saepogy| (a3wupad) agEfgErongam
qpod 3282000 3a§§jpe00n 20om08aepogIPiel GepEOHE:006I000020003 G3E:0m[Gs wodo:
on€ooneoon multispectral @050613250503 ©0d6pogt elglyCelizaesonepigp: §e5332600001 ¢ (0) 205
elg[o3eiqds0[ged § og€[uCoocgamypse sacgdadd (86§00 d0omoedlodoéyps dry bare soil
(gray-brown $¢ $8:¢[q) $C cqeSeqel dussacullySe curve [goopdi

—————— — Dy bare sail (Gray-brown)
60 - ——— Vegatation [Green)
----- -— Water (Claar]
Y e -,
ﬁ -~ \\I'/ R
197
2
m-
n - T -i\‘\-l I 1 1 T T T T 13
04 0B 08 10 12 14 16 18 20 22 24 18
Wavelength (um]
Typical spectral reflectance curves for vegetation, soil, and water.
{Adapted fram [55].)

S () 6eoosE 20000508 elgBist eaodel :[gSmacusonndeapadeseagnd
eeploplg$[gt:od (Curves) gps

ecoops¢ 33[g§sacnSoondespady (Interaction with the Atmosphere)

652005 encdeepElgpdel 32C:ea[q0009(gd200N elgBte eepElg§undomn’ [Biodore coonadanes(ds
602 65003000250805e20566pE[gad (EMR)2005 6000003 $6(036(905208:3§00001 vcoesa[362005 650
elgoBs3c0odgbG: esr05008lm efgloike Sensor o3 saculySepyn [gdoopdi eseepllgedst vdeode
:o&gSeapl[gedod eromoadiloCagpiicsnEnurndeodel :2[gssacpsaondeapadgoopd "Atmospheric Ef-
fects" o€[gdo0pdn EMR $& crooome[g$ency§aondeapadgoopd remote sensing 330305 326eg03:00p507
a388a005 226(03pE{ygind509105§20pSH vcoLERgEM 2000E:3gIEDSVD 20udeeoETERY clglokel

4



qo5$9[gEe [4Sa60m (a30up0d) 0005ngEadadeam EMR 032005 6roaon? [godaosiod [glgEelgptad[gt:
$qo0pdi 3030082905 EMR $& 600000330[g$2000§000566p0060 3209:086000 GrLCEN 2000835105

3200054208 oS Eeo06(03pE[gb20p5 sroaaddofagpoopd VdESe [g&aeom eepEgpdypa? spa-
tial distribution e[gpCsgs  Grooad0RE =q0qdaTR[yrreseon eseapllgedstadeny cofgta alglye
:8:3057:8 [4$95:3EqpselopE [3[5§[gE:5E 9O0R[gE:0R [gBe00p5 cepCodonsiel 32805323E:edl 0ond
B [3ls§aC:5E 9S0p[gEsodelgpiadepdi esgdimatanpd eromndgod00§:600034] QE3E:adep afgpscd
[9E: [3005860005

(o) [9§[03[gC: (Scattering)

(1)) 950[gEs (Absorption)

(p) 03E[E: (Refraction)

ecoaoly§od[ge: (Atmospheric Scattering)

Scattering 20p5 eoocoadaEiloCeom edE:dmnaSaagiecoigp: (98ewrad) [Biwnieon eudcdoyjpgp:
elopé coneplgd[gCegddloopdu Scattering 2005 830§daB3§ume [4EqE0o0 O§5EN contrast ¢ alglgEsaepogy)|
qpsei spectral signature 0303 agporee20RdN Scattering vedNad &:3aE[godo0S0eo  GLEYSS
;eSI;gerogpiel  3gudseonn  doCqi  eepélgpdeicdEimagp  Groceel 300 03ed GoopdaoSN
3268320kClo€ga0pd 2q$5¢ pa8ponedoonpSaoodi ddelopE  scattering co03eepadgoopd esep! 2GS
$Caq) e[pEicdesopdi Bs3§a0q scattering o3 eepElgodeicdCisanypss sagSsagnigpzel sogudsaoniedl
©00p5[8: 0 E3[gr:8E 2051 3gSIaegpel 3aguSsroted] 9oopd[d: scattering ¢eE205313203E:(gd a5

Scattering process | Wavelength | Approximate Kinds
dependence of
particle size particles
Selective
I) Rayleigh A-4 <1 i Air molecules
11) Mie Aoto A-4 0.1 to 10 pm Smoke, haze
Non-selective ro >10 pm Dust. fog, clouds

Scattering [§809[gqj05g 2005 Groonad0a¢ [Brenieomn 32983agaigps 035§ [gE: 030SaBEBm 205208
G0 630m,[gdoopdi Raleigh component of scattering &l 20056epadgo3 minus blue filters o3 a54{G: caqpy

8820051 [Brenseomn 8:8dgeagel cooSeepadgelopt cdE:maagpisaiad: vpdoongy 2060093 Scattering

[46[a€:03 haze filters o358 veaqPySE 8:85godel 2005eepadgoood thermal infrared region 0gE eagp
$05:00001 Microwave radiation 20p5 8:3dgjeep 0363 6w058E2001

ecoap 9dog[gés (Atmospheric Absorption)

GLoO03E gas molecules gpzaopd GORAS [godoossazn:eo EMR ¢ spectral bands so),03 [g:cofen

aa ¢



960n8E20001 eseepE[gad[grogad[geiad 9dur§Eaom 3280 gas molecules oo FPrsa 020g$3Eez2005
Bods¢ eaegodgdoopdi Ozone 2005 g&3aEqped: cdC:aangpiodeam ultraviolet spectrum (A < 0.24pm)
o3 866000 Grocoad[godanfiwog8esnt Sund: omaBieuranpSi Carbon dioxide 205 spectrum & mid

$C far infrared regions (13- 17.5 pm) 3203C:038 @Supo0pdI eqegobLR[gE: (water vapour absorption)

036027 5.5 - 7.0 ym $C 27 um 320005¢0 [gBgudi Absorption 2005 ga00E:00N03 sagpoyeoeaeloPE

Oqpo3dEze000051

Atmospheric Windows

eeplopongiel ACsmnngpizaicdien GOl ao0dR0d8ERE:03 GopE[yaonioopdi GrocnaoRd cE:
F0qPe3§),09 6g:g0S0005090500001 GroopadopE spectral bands &l gEco:diew0dgn3 atmospheric

windows 0resl 20pSi Atmospheric windows 2095 [4€8E6000323E: (.4 um - .76 pm) $& EM spectrum &l
o[gCqeom :&esm0deqplgad 323E:03[gdaopdn [§Ee0003a3E:0005 328003204yC 0zone absorption $&
molecular scattering 03 200566pa5gaBdaepSi A= 1mm e$0053E: region o3eo; microwave remote sens-

ing 3209052520001

0%6]:73"
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& (@) Atmospheric windows 3ac0&:03€[gC:

32008:03¢[gEgd0H 205 [op:ds0dsd9adeny glogp: ¢o sacutiengiogngts [gdoopdi croaad Facnes
[go5ogm:qEc0pS: crocpmanggpisl  gEscuC{godoomig Badlius 30g8od03[grgelopE  3acuE:3E[gE:
[g6 20051 Bajlgpigo0pd erocozangIgP:el 9362000se06dl RE:S:aeB: 3203000890363 [§odT)
248l 2c0E:03603:6000051 600POY[gEOSME0, egepBen [§E§EITOFTE:0d9E[gd0050) 0dagd



REMOTE SENSING o§8qp=

Remote sensing 0$&50qjgen Imaging (Image forming) $¢ NonImaging (non image forming) o3
[§©20p51 Image forming system ogE $6¢jg§oopSn Framing type $& Scanning type o3[q620p51 Framing type
o€ Image frame 00690203 qiodgIEsqup0dl (powdsdg¢ camera il photography Gogen Frame type
ads00pd) Scanning type 03¢ 20008:329[0532000503  Picture Elements & Bit (9300p0d) Pixel (a8wupod)
point by point (a3ew0d) line by line so€a3qupoopdi Besnnd frame format aefgpE:epdi Non imaging
type 038 spectral quantity (o%ou?oﬁ) parameter as afunction of time or distance (such as Gamma radiation,
magnetic field, temperature measurement etc.) 0303 ©05006:00Equr20001 9033 ground observation
atmosphere $& meteorology 03 GaoauePoRE od:00p5i A3 sensors gp:aopd image 03 eaoodew:l opera-
tional remote sensing vad:h 936005 target &l spectral characteristics $¢ 00520052009 32gI058COdGP:N?
32600:80560:00001 remote sensing system 009320305 object (a3ewr0d) target ¢ reflected (aGwwpod)
emitted [§08Eq$ radiant energy 00d9c332600001 o3 reflected (a3wwpod) emitted o3 sensor/detector ©
record cpSepSlgdaopdi object ¢ information qupd data (a3ewp05) image sees(gE a38:0p51 Remote sens-
ing 2005 passive (a80wpad) active [g6SE20001 ACTIVE systems 0p€ 03003E@6:aaCaqC:ma[gddIEG: (such
as RADAR) | PASSIVE systems 056036027 22[gEmn 962328306 C:20[g6006903 320503800051 remote sens-
ing system &l 206qg33[03:00:3805208E:060%; objects (a3ewrod) surface material gpsei reflected
(3B00pdh) emitted g&:32EB wiupepd emitted sensor /detector [§620p5n electromagnetic spectrum &l
3280522860 805(G: sensor o3 3a§p§3fep:8Eoopdn 328msddjoneom image forming $& nonimage
forming type sensor [§&Claopdi recording 0661 cpSea0EgESMEoM  GEoOdYEco:EaD §&3EN?
§200p5000 form 32[g0a3 e[gpEicdeuiaopdi powrsdgE photography o oB3€:0mgad camera oo
c066e00E[G film oo record cvS2005n photographic system 205 spectrum &l [§Eqeoo323E:03000 ad4d:
recording o3 cguSopg> §0:00p58E20001 optical scanner meony spectrum ol [GE8EG0=BE: s
96235803 96e0E:8E 20051 3000607 §&:3EN? £0:c0p58E03 dlgdesmntaelgpEideonnadepSi beam split-
ters $C filters adGsoConeomn &3l BEmaypaadp§Efeos bands 33gd3[Be86:0pd ABesn0d
c§&:maqpizad§s§eoon g&:3Ea3 electrical signal sa[gde(gpEsepbi electrical signal o3 band 006988330305
radiometric data 32[g0ae[gpE:(Gs magnetic tapes qpsogE a38:0005

Remote sensing o3& mo8modioniqepd agbodadcodesplodai 328E:qpu
Optical wavelength (Visible, Near IR, Middle IR): {0.3 pm to 16 pm}
Sensors, which operate in this region, are: Aerial cameras: 0.38 pm to 0.9 pm
Thermal scanners: 3 pm to 5 pm
:8 pmto 16 pm
Multispectral scanner: 0.3 pm to 1.1 ym Vidicon /R.B.V.: 0.3 pm to 1.1 pm
Microwave wavelengths: {1mm to 1 meter}

Sensors which operate in these wavelengths/frequencies are mostly active systems like RADAR.
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2o&lopiqepd cofeson (.ol GPS 80580055¢ 630060m0dun(gE:edlep spdtosdgp:

Global Positioning System: 326[gd006o0000epigP:sE S20d3{gjaqp:-

(o) GPS 058

GNSS 2005 Global Navigation Satellite System [gd20p51 GNSS 2005 oogpad:adEep geo-spatial position-
ing 03 Goonnddeo0pd satellite navigation systems osdel 3268l 326l 0069[gb0RS (poedsgE GPS,
GLONASS, Galileo, Beidou $& 33[gp:e000 6300320305320%4{g|e000 0504 020p5(gE )1 Global Positioning
System (GPS) 0582005 [BcSopsaafglg| navigation 056[58G: coepelgodiel opdaopdesepogtoopd 0opd
esepapa oproogds

GPS 2000 JG $28§) 650D 0De0056[godI cocdHEad$ 2d:0005[g4Eqeaont copdesepr navigation $& timing
03 000 §paSpoReegE Go005GE0:EdI GPS 03 0dIMSE3EP 3205:qqS §0guSSea050d: ope
95603€ 3281900 32q000gPrEadgR Eesant §Ce0L:H20001 GPS 056000808 08320705 Fpesc(ogiege0sgt:s
oep 0c3dli GPS receiver §0300038: 32034{g§ Eoopdi oopSesep coordinates c320603 pEe§:03Een saadig)
§82005

() GPS ¢ii Ol€eoo 38053238:4p:

GPS 05003¢ 200E:00:3E:AEG: (70) 32002000 323E: (GPS [FuH0p058030503E) () B&:qO0s0203E:
(US 0800600 c9bee0nEaom) (0) 32054g0p3a3E:eneon 060005e386p! 3260002:838qpsE GPS 03§0n03
Ol€a0pS

J-01 300700388:

Space segment 03¢ GPS satellites qp:AlE[Gs [BjoSore 3a23gjonodE:0ma005 :§sesep soafgq|

signals gqpzoB apodcga50000i [BieSopgpesaniad:ad “constellation” vresl 0pdn GPS constellation $69¢0
NAVSTAR $& GLONASS 0362005

J-o:ol NAVSTAR

NAVSTAR (NAVigation Satellite Timing and Ranging) constellation o3 U.S. omag0566:006300
c066eE[Gs Bodop Jg 90n orbital planes E903E sacpSapbes[30p5N vcowsd: GPS [BS0pad
opqe 03¢ @odonEFaopd Bdop G cd:dleom constellation oo&9adiad oprg 9§603E
[Geg0500E320051 FBear0003 g Bo§eentid: | j Bc88om aozm vodrudielogpEienoieogé
o §7§006005 0odeslgoopdi [gEunoisalgiesepon [BirdSoruodaubielomEn’d oopdBoeogs
Boyeofgta [30Ce§eS8E[Es 330720038 [Birbopeg aqpiga? erocoelzimn sJeqtgtiad
620gPeoapdi GPS [§uSorgp:aopd ecoan Ni-Cdbatteries $&207 c56epE[gpdgdizaton 3%4gR
20pSi GPS satellite 0305c0pSopE atomic clocks 6eosdE: 0o6§Senondadomn saadigjoopS



0332602503 030303 atomic clocks Gogon GPS 03 2903000586503 32032003ed:meg8§03 :e0s
§E20p51 GPS satellites cogon L1 (1575.42 MHz) $C L2(1227.6 MHz) &3(8s low power radio signals
$06903 0005090500001 00898 Boyorndo3 frequency § codderl[8s satellite signal 03E:a005
Doppler shift aooSeepodgelopE frequency a[gpEs(Gee user sBeepadedi L1 20p5aBageoon (P)
code $& acoarse/acquisition (C/A) code 03 20056a00E2051 L2 2005 P code 0063 20056800E20001
3200000 GPS 6 L1 frequency 00d¢jgoon 20056a008a0001 doS3a0igC P code o3 encrypted
0060028 C/A code ooddjronpd:ad 3aq5003200gjopgp: 99:8E20051 encrypted cvOCoE
Pcode o3 Y code opeslaopdi 3263d3aq/05[gqapiad gqedeenod5cdmandgé agaamoopdn &3
20p0en 29030000 0361 0§5¢ 0E8600EC30Y (40520888 3eed:BisE comEadadeom
0600509E:8E GPS signal 0g¢ sa§js§jze00 20008:30g/05320005¢: - a pseudorandom code,
ephemeris data $& almanac data qpsAl€o0p5n pseudorandom code 2095 1.D. code [§®[Bs 0005 sat-
ellite o> 2005 information 03 cocSagodeuion0Sedom 2odecdeu:a0pdi GPS cB3§ume satellite
page 0g& o00d satellite oo information 63 CVE59650005a303 GPS 326632030503 (13098 E0pdN
Ephemeris data 2005 satellite 00698800 328005¢[4od coodegades(Bs satellite clizac[gzacsdEean
satellite 6om0E: 0eomMEs CL5{esB5C 2S0IAE 05N signal ¢l oG=a8E:0005 copdesepadigodep
g€ 30320080 gda0pd almanac data 20pd GPS receiver o3 GPS satellite 0069880005
o0degeIndmgSe [§odogr:a0p5030m03 elgplgoopd satellite 0069800 almanac data o3
00050g05[: odsatellite $E& 3a[gs system § satellite 036l VoSCEE[EPE: 3pgIPOZPCVOOGP: CPOD
00520001

J-0- 1 GLONASS

GLONASS 2095 Russian government oo saeom&oopdesdam:eon o589 GPS 0565¢
0p20pSi GLONASS &l vcowsd: satellite o3 ope | 63300503000000RE godoFoopdi constellation
056008900:03E 0odcGse[PE: 2R Bodop JGem 33 opo Br8omoyé FBeogomad
66.0 8o§eont:d: vodes(oyaopor cdoodlopg§aneom 0o §0§ og) 856(gBa0p5i GLONASS system
o€ wo9=edl satellites o 9o coEigsgn 2pEREEE200I satellite 00d9aB205 L frequency
groups (L1 group is centered on 1609 MHz and L2 on 1251 MHz) $6903 0005cg&o0p5n GLONASS
op¢ satellite 006982005 opoBeoon code $E frequencies 36oodqPgpP:ad ad4{G: GPS 0sd0R¢ fre-
quencies $6djssCoopBeomn codend ad00001 GLONASS signals 2005 P $& C/A codes $ojpad:
2005680082051 GPS receiver 22§03 GPS $& GLONASS signals $6¢jsad:03 el coa568Eesné

0005060020000

J-2-o1 The Indian Regional Navigation Satellite System (IRNSS)

Indian Regional Navigation Satellite System (IRNSS) 2005 India ¢ oopSeaonEoonieomn
:033603p05 regional satellite navigation system 0od9(gdaopdi real-time oopbesepst s§$ad
India $E80090d:E 8EE6 08 0338020055 FAd 23:8E8e370E GaoNHGEL:ESH 6 constel-

aa ¢



lation ©$6006903:3E Geostationary orbit (GEO)og€ satellites ajs91 Geosynchronous orbit (GSO)

op€ satellites ooz efg[oBe 96 B8om () 8E) m:[gCe cvpducdes(Be elglgéq ground station
op¢ satellites $69 32§0022§o0pdm ABosdad 0opdeoonegtien §E&[grreadiqe BS:qbeseom
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Status Bar

Status bar 2005 map view $C00520050005 actions processed $& tool gpzei general information o3 65
[gevsoopbiThe “%Coordinate option 20p5 map view 03¢ mouse @il current position o3 eedjgoopdi Proj-
ect Properties &1 General tab o3¢ display unit o3 [§€s0E8Ea051 coordinate display &1 con:ap€ scale display
§oopdi map view o3¢ [goocdeoo scale o3 predefined scale $& custom scale o 234(8s [§oo§Eaopdn Scale
display &l po0650RE map view o3 rotate apd8E@ax  clockwise roation cg:quS§Eao0 text box §oopSi

status bar ¢l pooo00503E map view o3 render cp5§Eao0n check box §aopd
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J-0. 1 Vector s& Raster Data qps [0309g[gCs
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QGIS 03¢ 3209:qpsean icons qpesé commands gpzod 63200503€ GwS[goonzoopdi

i ...... add vector layer . W prink compeser
ﬁ ______ add raster layer = ... cOmPOSEr manager

__—-ll e oo HEW QECHECT lh ... mew shapefile layer
= o PR AW prOjeC] - save project

4



msnocm:sag’sptﬁgé $§ Ug U)C 333{'0’)33(\)0’)0?00‘[) 333{ I:;IQ mcm§ mmg

20§ ()
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Layer menu § “add raster layer” toolbar o3 o343 “Landsat_Img"” raster file o3 g&dli
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§ Layer o8 right click co5[G: layer & properties o8 £63 o3 property window ¢ general tab o3 egedli o3

general tab 633005038 projection type o3 0803058 Edloopdi projection type o3copSse|gpE:d: file sa003a(9d
038:8&loopSi

HopomThiAbie gy 0 TN BTN T N S

hhmmw-ﬁmn&nﬂ—uh

e AAPFPRPAadBPE a0 D
.aiiiudﬂﬁﬂi *w:.'c*u! LeR a%ﬂiﬁ.ﬁ.‘liﬂ.i
ﬁnﬁumuarmhaaﬁ -nv:ﬂn T RXRE- WP

=8 JHE.
o
(SRR T

|
W Deomin mve Baewt |
B0 B Temnibls: Fou 50w i B S (099
B Lnim g Cprrl Btk

| irsiegs iy Coti vy

St Lamer ORS
Bt Preaed D0 i Ly |

B I
Sopyp e
A10 Pl Grane
B i |
T Colagn A
| ldgalile [ g S B

F linper Praperiies - T Pog = .

| m | b | O ek | R, meeied | eleisin | 65 e | S term | 5w | FF Cheiny,
ol
P Tt P | Emphar Rk |51 -
ey ] g e vt
irat: Sarrmeny et v

e RS e




:mqtﬁ:nmtﬁofsqp: mo}:@lﬂ m3m$:ma$§

2508 (q)

Vector file gp:sC raster file gp:ai layer 328200503 map legend (layers panel) o3¢ ss6dl6g 80005
layer o3 select OB 3260l em056g §E 000N

e |

TAaddasc RRPPPRPPIERBPI 71 No F2ud
HANDURNAANONDE « TFO S of @A AQa® 20
AP ONBRIIRANADDC POl TS ORRT 4P OFEDD

(8ix)

a 1.3\Road.shp

N Contral rendeninn nrder

B it s LA
M LN YRS LN R U mEE S DR e

M Edd S = EREPPFPP PP dtBPI AU, N9

e BRAAATO = F 0 S ol %0 0. AW F0

A BRNERTRA00 c@-C-a, TE-PEX T HPeF ASERED =
= LH

® oL cay |

l:hn

l=1—u.n-|.

" il i

B el pekarre ks

J-0-1 Spatial Referencing e300 o203 ?

4



GIS dataset 330:09:2000 spatial data qpzod cOlC:0665(g$EqS 03ogeam reference system (i.e. datum,

coordinate system and map projection) c3=262005

GIS 03 Beepodgn 32054 8EqS map projection s30x00c55¢ coordinate Goganuded odE:omadadomn
333c3dloncdi

ognalgodel Gooan§oood coordinate Gogonu5c8 0BE:omecd 220305 eeEdleozIesnmonE
§0op01 002030005 226003C:008E:6030500(G EIE(g[0Fiel GooaNsE 3agudsren:n? o§0sid(on0p5

Datum

o 8E¢mmeodmgpien odoyeax geodetic survey cpd8EqSsE 63008386p (aJ0upod) §EEnd:adlep
geodetic datum 20059058EQ governmental bodies o3 oopSe00rE (32005

e Datum s3om0neo ellipsoid 61 3agudsaon: HaoamSsCocuadtomaopdesep (origin or position)
$C oB&seontsasq (orientation or direction)

e Fixed position $& 069000 ellipsoid &l 2005¢05g/05: ellipsoid 3203E:30m4p: (a,b,r : fundamen-
tal point ( 1,6,h & geographic coordinates §<§ fundamental point §<§ 99|§p:eo:ooo=eoao point

lops§ecnt)

Ellipsoid Semimajor axist Semiminor axist  Inverse flatteningtt
Clarke 1866 6378286.4 m 6356583.8 m 294 ,978698214

[038805056 (Coordinate system) s032020c3 ?

0co8peomnEancglion GPS oopdesepypiopad 0cod Features cogi Image $¢ capaoneoRggEdqPsl
oopbegepapiof apobenqd saap{gapdngiosdoopd [98§05046 [gboopd

[038805056 0069803
¢ 03C:0m6000060mE0p5 Geographic (GE:0p¢ spherical coordinates 03 ong 0u3e 03E:00000)
a3 Planimetric (GEs0pE ongy coordinates gp:aopd two-dimensional planar surface edlod aBsogod
ep0pd)
¢ 32033200 0562005 (Projected Coordinate Systems 220305 6o (feet) o3 8o (meter) $¢ Lati-
tude-Longitude 320305 decimal degrees) [g62051

e Projected Coordinate Systems 220305 map projection &l 828¢n0SeEadg051
) PPN

e spheroid of reference, datum §§ one or more standard parallels, a central meridian, :}{5 x- and
y-directions 0g¢ [§0$Ee0m0 g, c[gpCsgyps projection parameters 03036000 26000 3303E:32000
056 0Ho0g3gp: ©20p5g¢ 200560500000
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[038805056 sadjmaonigp

GIS 03¢ [038805058 3a§jpm002 $6ECloopdN
e Latitude-Longitude ci)o%em Global or Spherical Coordinate System c,‘&o% Geographic Coordinate
Systems p 20056052001
e Transverse Mercator, Albersequal area, a‘f) Robinson cr}o%eom map projection o% me@éeo:n pro-
jected coordinate system, m:c\?zmé (sg@seoao qp:@o:cx?eo:n map projection models qp:§§
300p) two-dimensional Cartesian Coordinate Plane cdl a% earth's spherical surface &l e@c?qp:

000560:§Eqs e $pd:008iqpie0:000I

Geographic Coordinate Systems
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¥ values Longitude - e in degrees east or west of the Prime Meridian
¥ values Latitude - di & in degrees north or south of the Equator

e Decimal Degrees (angles) o3 22094gjoopSi (oom§s p ds 98 o cd:e32005)
e olgpodmecedm
e Prime Meridian &l 85650050005, Longitude (X) 2005 32505 [g&a0p5
e Equator &l 6[gp059005, Latitude (Y) 20p5 2260lEdgd20001

Projected Coordinate Systems

nses malheasatical formatdas o conver! eograslsh connlivabes
'I:I'r: ﬁhummﬁnm:mr:m =

W e Crmvinvn Sy s ey

= ©Ehmawr wer i

W libw pi e eremeEn R s WoiEe i
X J W R S R
sl gy g e W g g el i e in g

A Brojected ctartinane fystam (PCS) e
dafirad on & Ant, fwo-divandans! surfece
which I3 generated Bhveugh map
prejuckics.

Projected cosrdinake pvsbama, which are
besed on Camesn coordeates, have &n
arigin, an & and A ¥ iy, #nE a wnlt for
messuning distarce.

e



Projection

Projection 20p5 curved surface adl§ points qpsei oopdesep (§p0pR8:q0550[qE (98) datum) o3 flat
plane ad§ oopdesepqp:ad elgpEcd[gélgdaopdi (coordinates 05800890 Fa[gn: coordinates 05600693
opselgpEdgcs)

Map Projection o§034gC:
Map projection 0§034g€:0000 20e0800690E803E onudaagIndeacundeypPadediescocdedomn a0 o
s0&o¢ Glo€oogdi
(0) RE[gad ad08ie00 Go0aE32005 Model 0od9eggWS[gE: (sphere oBwwpod ellipsoid [ops
egeq|od[gts)
(1)) Geographic Coordinates (longitude $¢ latitude) o3 Plane Coordinates (eastings $& northings) o3
G@)&(ﬁcﬂu
(p) 2203E:300m (Scale)eagpgdh (manual cartography 0gE ojgee0&a00d 30300 32685E[gIpOe0p5
a3epogé digital cartography o€ GE:00p5 G5n05ed:0 [gredgad)
Oq059g026000 G5epyP:apt 630mgP: eyPadEdodoRE :.GE§jEe000 qdsgID0S:03E¢Pn? 63E[YE
Beelgpodeoqs qpdgudeom gpigneom a3(gpdgrisnieom projections sagjseaanigpigd §aopdi
o 6§00 0B8:038:e000 projection 32§30z — equal area 2Boupod equivalent projection
o Ho0sad aB8:086:600 projection 3a§jp3a00: — conformal $& orthomorphic
o codepoy 038:038:600 projection sa§jgeaens— conformal, orthomorphic, azimuthal (003gob
3200500069000009C)
o 2OP6007 00§:038:600 projection sa§jgeaons— equidistant (2005 0009 aJewnod $695E
[ge00 3200503E:{03: oZe0:eS[Ge0:0pS)

Projection Surface a0lo€ 3ae[géeom Projection
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Point of Secancy el g€ 2a[gde0 Projection
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Tangent projections
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Secant projections

Orientation of Projection Plane ed o3¢ ma6[gdeax Projection

NORMAL TRANSVERSE OBLIQUE

Universal Transversal Mercator (UTM) Coordinate System

Nairobi
UT™M 37 S

® A type of cylindrical projection (the cylinder is wrapped around the Poles, not the Equator)
® Implemented as an internationally standard coordinate system (Maximum distortion is
0.04%)

® The UTM system divides the surface of the Earth into 60 zones (1 to 60 starting at the international
date line and proceeding east), each zone has 6°(~800 km) of longitude in width and centered over a
meridian of longitude. UTM zones extend from a latitude of 80° S to 84° N.




J-9.G1 Querying in QGIS

Query s30m GIS 6302003¢0 Ol§03 information 6o 2a0p§ad:cdmn 88cdgiEa) 3agdec:030 (selec-
tive information) cp&Geeomr cpods053203G0203 8Bc3dlonudi m00Sc8ooda0cdadeon; database rule
00695 2005005(8s07p 00a5AlonLdn 326[g§d00:03 $p5:eon; SQL database o SQL query command a8l

expression 6oR3, 326[g900ndloncdi

o) Expression (attribute query) o3 saaddgjg] features qpegegoS[gc:

000eodso0:neom layer @ attribute table oSon attribute query [gBooudi attribute query o34(Ge

layer o3 query cpogudadqt...

on Layer panel a3on query cpdadeaon Layer o right click cpd[Ge attribute table gl

4 065 210.)-Faa
Project  Edt Vew Layer  Settnge Plagns Raster Datsbase Web Procesrg e
Al SRPPLLGES @
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F

A Zoom to Layer
| 11 Show in overview
Fd memone
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| Set Layer Scale Vinibtity
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Toggle Editing
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Ji Expression §o58Eq$ 320305 “select feature using an expression” tool 03 $63k

I XRede QexamopE @

4 Matribute table - township = Features total: 330, filtered: 330, selectedt 0 o x

/B(aElaeedPe iR E ?
oBECTD  [sdec " JI__or [ oipcoe [ 75 | wwm | Tspooce =)

£ 1 [ YBRgon TRRRDTY Yangon (North) MMRO 130001 Hisgu vanful; MMRO13004

| 2| ¥angon [MvROE3 Yengon (South)  MMRDIID00I | Comokyun |oBudcuref, [MMRDI03Z

2_- 3| Ayeyarmady [MRD1T TMymngmya MROITO00Z | Mysungmya |apmiyr MR
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:": 9 Yangon [mmR013 [Yangon (East) | MMRO13D00Z | Dawbon | gyt MMRO13014
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o1 Query cpbadeomn field o filed and value ¢ ey

G Opeator o3 operator 632005¢ cgdl

g o3es05 “All unique” o3 §6(G: attribute table § egsoonico field 6E2305§ value gp: value list box
og€ed cnepdi

i 83egequScdeamn value o3 double click 86[: cgegeSdli

qu Select button o3 860305q€E 850523 Filter cod[g: o003 esom0e03 8Enudi

& Salect by evpressicn - township 7 b3
I—;E_'I B
Expression Functons
EIES B DR = ] [rieta z
"ST" ® 'Waypyitaw Council | & Operators |+ | Dosbie cick i add fied name to 1
Bl Conditiorals [ | | Expressios siring,
= V..
%T Righi-Chick oen fiakd name B apan conat |
| ORIECTID i sEek vake Bading eplong. |
[V e ] L sentes =
BT Vs
pTRCO. | || Kayin =]
15 Magueay’
TS MR [ r:dll-'.r'
T5_PLOCE Mon I
-ST.2 Naypytaw Councll 4
Area ‘Rakhing’
Labeed ‘Saguing’
Labet? “Shan {East)’ E
i alr counl - '“l-l-"-l-i-d-l‘"" . ]
L b um v ) loadvabes | alunguel 10 samples |

[§ soot [ [ame |

o1 8085003 Filter cod[g: o0} 6300003 Attribute table ¢reog, 8€0o0di
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And Operator 3203{g|0¢

SELECT * FROM Customers WHERE Country='Germany'AND City="'Berlin’;

OR Operator 220%:g/0¢>
SELECT * FROM Customers WHERE City="'Berlin'OR City="'Miinchen’;

AND and OR Operator 329302
SELECT * FROM Customers WHERE Country='Germany' AND (City="Berlin' OR City="Miinchen");

Note: Attribute table &1 column o€ values 20p5 text [g6ogE c0Ea0p5 expression 03¢ single quote ... 03
sadigjeoqepdn 93epag€ number [g6cg€ expression o3& omecopdosp ecdeoi
SELECT * FROM Customers WHERE Country='Mexico';

SELECT * FROM Customers WHERE CustomerID=1;

LIKE Operator s2095qid¢
SELECT column_name(s) FROM table_name WHERE column_name LIKE pattern;
LIKE Operator and % Wildcard in Text field saofe:@l{)cp
SELECT * FROM Customers WHERE City LIKE 'ber%';

SELECT * FROM Customers WHERE City LIKE '%es%'; SELECT * FROM Customers WHERE City LIKE

_erlin’;

32600:80530509820005320305 http://www.w3schools.com/sql/  0gE o€eepadlogpdqoli

J) Query Builder so034f8: Values gp: 0dcpod[géa

Query builder 830200 GIS 6302303¢0 A§o3 information 6oy 3078ad:adm 83c3qiEa} sagEdec:aBd
(selective information) cp&sBeeomp cood505(g[G: oy omeoy egpodeotcoonudi Query builder ad:wodadqs
layer o3 right click $6(G¢ right click cpS(Gs property o3 o€l [B:q€ general tab ez005§0:0§e000 Query
Builder button @co:0386c3053l query builder window edlaonendi cpbesonéqodon attribute query

¢3203E:{gBo00n



& Layer Properties - township | General ? b
& o w Layer info -]
= Layername | townsho displayed 35 | townshp

Layer source | D:\Day 11615_ShapeFies_Township_Boundaries_250k_MIMU_Apr 20141kownship. sho
€3 ook Data source encodng | System -

M

4= [1:100,000,000 [=li= e # [0 B

o Query co6c8eom field o filed and value ¢ egeGe

Ji Opeator o3 operator 633050 agedl

o1 ae5005 “All unique” o3 86[3s attribute table § cg:c0n:e0m field 63005§ value gp: value list box

opEeal conedi

g1 38egequdadean value o3 double click 86[G:egzgoSAli

g1 OK button 03 8608056 850523 Filter cpO[B 000} 630203603, $ECWd

poenagyC 208apl ST (state) [gE township layer oob9desaqiC 20€a005 Query builder &l Provider
specific filter expression box o3& “Naypyitaw Council” a3com state 0069200 gegd§E200
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Query cod[gCzeil qru80p5 6330050120032 [§688wbi
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Togges the editrg state of the current layer B coordrue: 21192, 2300067 Scie | L19M0 w ) Ramme (00 s Xaede Qescasvior @

cerght
Query Builder & Select Features by Using an Expression [o3p: [gpz§0:gj052005 0o0{gdo0s05s

Selected features qp:o3 New Layer 3338 036:00p5:[gE:

Query cpboos(Gs select cpdaonzeom layer o esnodlayer 2200600093265(gE B6:002:8E20051 Coor-
dinate Reference System (CRS) 03 320086(gpE{Geopds 038:8E2001

) Spatial Query

Spatial query \ 20p5 88 target layer 9ooe0¢ 3a[gp: layer 00699803 spatial query [giopS[gigdoopS
=20dg§Eaom operators gpzen..

e Contains
e Equals

e Qverlap
e Crosses

o Intersects
e Isdisjoint
e Touches

e Within
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ma’nocmasagjspwmuaigﬁogc 000C mmcmadmmmmo?ootpe magn@m mcm§,mmg

$05§032653 6o3Pod0[G|,5$0532058:§ gpeditiopdefaopda? B8 EqSea0305 eemnSdleasntyp: 3320 depd

i
o
.

SII

villages.shp $& township.shp layer gpso3 QGIS § add vector layer o3 ad:[G:g&ch
township layer o attribute table ¢ expression method o8 2343 “Kyaukme” oB326€ select cp&Al
QGIS menu § vector menu 6s2>05¢ Spatial Query K@ o3 86cl

Spatial query window og€ source layer s2[gb villages.shp o3 egeGs reference feature layer sa[gd
township.shp o3 egedli select feature check box o3 check cpS&Al

operator s26s[g¢ “Inresect” o3 eggd: apply button o3 §63k

 Spatial Query ? X
Select source features from

| mr_vilages_2009101: ~
(%] 110 selected geometries

“Apply” button §6[8seoonmedl Kyaukme township 32038 gpgpiei feature IDs g0} 6820053
2038:603,qodI




B0 wmE:BgBamumesdyp: maygn wEm§iundy

,ff Spatial Query ? b
Select source features from Result feature ID's
2" mmr_vilages_20091014_n - Result query -
X 110 selected geometries -
10340
10341
Where the feature 10342
10343
Intersects | - 10347
10348
Reference features of 10349
10350
[~ township - 10351
: 10353
% 1selected geometries 10354
10355
10356
And use the result to 10357
: 10358 =
Create new selection | = 10359 =
AN3EN
110 of 16432 identified %
Selected features
Zoom to item
110 of 16432 selected by "Create new selection™ | |7,
Log messages
Close Apply

“Close” button §6[Gseoo0=ed] map view og€ Kyaukme township 32038:§ gpyp:ci feature gpsod select
0050002000503 6320050] 3203E:603,qepdi
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[B:q€ village layer & attribute table 03¢ copds feature gp: select 600220508 GoR8EWRS

4 Attribute table - mmr_villages_20091014_n :: Features total: 16432, filtered: 110, selected: 110 - m] X
/B li|l& a2 8SPo LA B EE ?
éD_Pmde \ State_Divi D_Pcode . District T5_Pcode Township VT_Pcode Village _Tr *

e MMRO15 Shan (North) MMRO15D003 Kyaukme MMRO15012 Kyaukme MMRO15012034  Chaung Chauk

10340 MMRO15 Shan (North) MMRO 150003 Kyaukme MMRO15012 Kyaukme MMRO15012067 Chane (Mongnga

10341 MMRO 15 Shan (Morth) MMRO 150003 Kyaukme MMRO15012 Kyaukme MMRO15012067 Chone (Mongnga

10342 MMRO15 Shan (North) MMRO15D003 Kyaukme MMRO15012 Kyaukme MMRO15012065 He Hkam (Mongn...

10343 MMRO15 Shan (North) MMRO 150003 Kyaukmea MMRO15012 Kyaukme MMRO15012053
MMRO15 Shan (North) MMRO15D003 Kyaukme MMRO15012 Kyaukme MMRO15012003
MMRO1S Shan (Marth) MMRO15D003 Kyaukme MMRO15012 Kyaukme MMRO15012003
MMRO15 Shan (North) MMRO15D003 MMRO15012 Kyaukme MMRO15012029
MMRO15 Shan (North) MMRO15D003 MMRO15012 Kyaukme MMRO15012029

MMRO15 Shan (North) MMRO15D003 MMRO15012 Kyaukme MMRO 15012052

MMRO15 Shan (North) MMRO 150003 MMRO15012 Kyaukme MMRD15012052 u

[. \ d Show Selected Features _]

J-0.91 Manipulation $& updating
es0mgp: [4Es0C[g:sE GIS database $& §ode005[gE: (Table gp:§ods0nd[gEs)
¢ “MDY_Township_UTM" & “Road_UTM" layer gqp:c3 QGIS § add vector layer o3 odsGzg&aln

I S Delees N WOy Sl
B g .'H:'E:e,_,;_-‘.. A Aes-[A-LENSE =" i [E= W W

B ERE R NE. =

- a - B

¢ “MDY_Township_UTM" Layer @i attribute table o3 g&logpddlon [§,505edIE: () [§l.505036h §065

qpesea0n oB[§|,$00gp:ei code gpzodcopds “Pop2012.csv” file § code gpezaodEieoy qopdi oBeom
layer i Attribute table $C excel csv file o3 §05e005§E05[gd2051

©
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manocm:sa&qm%éa%ﬁqs 0(1)808 mm&mqtﬁmmtﬁqﬁop: 3)0}:@[3 mﬁm%smmg

@ﬁ&lf!laa Ko ram
_ Ee*aanXaasro
CJQO hﬁﬁ%n.n'@ﬂﬂﬁl' ‘PP Bd =

«  Township layer o3 ricght click $6{Gs property ¢ join tab o3¢&cl [GeqE o388[Bs excel csv file

o3 053l
" 4 Layer Propertis - Townstip.UTM " A =)
; : : P—— 3
st | e | Tred | X o | (@) vensoa | o actons ((o@hoons ) 17 Dagrams | 7 overoy
&=
Join layer | Join field | Target fietd

*  Join layer 320305 “pop2012” o ege(8s Join filed 320305 “Code” c3eg:dh 65005 Target field 320305
“Code_Township” o3agedli OK button o3 click Sl

e



 “MDY_TownshipUTM” Layer @i attribute table 0E population data gpzo3603,qepS

. CO. ¢ ¢ o ¢ C, ¢ (P o [ C~
mmocmnsag’spweeaigﬁagc 000C a)mcmodmsmmo?oetp, 333{:@[3 mcm§ammg

~

& Add vector join

Join layer lmeu |"I
e Code B
ol Code_Towns v
® Cache join layer in virtual memory
[[] Create attribute index on join field

& Astribute table - Township_UTM = 0 / 7 feature(s) selected

Township | Code Towns Township pop2012
0 |Amarapura 1| Amarapura 797130
1 | Aung Myay Th... 2 Aung Myay Th... |179822
2| Chan Aye Thazan 3 Chan Aye Thazan | 171967
3 | Chan Mya Thazi 4| Chan Mya Thazi | 314269
4 | Maha Aung My... 5 Maha Aung My... |173962 [}‘
5 | Patheingyi 6| Patheingyi 463485
6 | Pyikyi Tha Khun 7 | Pyikyi Tha Khun | 333762

e “Township_pop” file 820082096 28&:Sh
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manocm:m&spu‘iséa%ﬂogs 00)808 mm&m:ﬂtﬁmmtﬁq&m: mo}:@lﬂ mﬁm%smmg

QGIS 0p¢ e ogadgedfet:
e “Township_pop.shp” Layer o3 QGIS 0zEgEdl
s 3 Layer & attribute table 03 g&Jli column 3300600058EqS start editing o3 863l
e Attrinute table 3260l §22§ field calculator icon o3 860l calculator box ol conepd
 “Create a new field” o3 check oSl
e Output field name o3 “Area_m" codl
e Output field type o3 “Decimal Number (Real)" oSl
Width o3 “10” cof[: Precision 03 “4” oSl
«  Functiuon list a3¢ Geometry 683058 $Area o3agedl

e “OK” button %&'ﬂn

|
a

|| Only update selected features

L % Create a new field Update exstng fiek
|| outout fiekd name | area_m |

Output field type |wmm 1
Output fiekd width [ 10 |3

LCode_Prow

Oops QGIS can't find help for this function.

The help file for Sarea was not found.

If you would fike to create i, contact the QGIS development
team.

&) Fields and Values

B TR E T FA ER
Expression

Sarea

h Output preview: 36.39538884.38226

e Area calculation result 03 meter unit [g¢eog 8€wpdn (layer &l coordinate sysyem 2005 projected
coordinate system [g6qClopdn)

e
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i co. ¢ [y N c_ ¢ e e o ¢ e o
mmocmnsag’spweeaigﬁagc 0mo0C Q)U)CoS’BQJU’)i?N\)O’)O?OOJ)a Bwn@lﬁ mcm§.mm3

#f Ateribute table - Townshep_pop 0/ 7 featusels! selected ! : [==SE=S -~
o [Armaripuaa 1 HuLL a0 1951 10680 206037
1| Aurg Myay The., 2| MULL 179822 | 25884599.39T1.553
7| Chan Aye Thazan 3 MULL 1h567 11701688, 7079778
i o O L
4 | Mzha Bung My... 5 NULL 173%2 14485581 064045
e EI"‘""' e
E %'. "“"'Th'-’ﬂ"m 3 L e .M._-_ s
o

=)= Q=] (@[] 2 [E][ 8] e o) [ ]

Show seipctec only  Search seectedonky M Cape Senmithe | Advanced search | i | | Chose

l

Calculation qpsGedlon editing mode o388[B: calculation result gpzo? 038:h

Gogd: - 00968:03c380m (square kilometer) 3¢ e§orog05q/05(gol

QGIS g8 saagpopadgedlgs:

“Road_UTM” Layer o3 QGIS 0gEg&dh

a3 Layer @i attribute table o3 g&aln column 2200800pd8EqS start editing or‘[’y £63h
Attrinute table soedl 05 field calculator icon o3 860l calculator box ol conepd
“Create a new field” o3 check cp&dl

Output field name o3 “length_m" GoCli

Output field type o3 “Decimal Number (Real)" cozCh

Width o% “10” GO:@]‘: Precision or% *4" gosdh

Function list 3¢ Geometry 632005§ $Length o3eg:Ch

“OK” button $86]||
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e Length calculation result o3 meter unit [g€eop $§E€opSn (layer & coordinate sysyem 20pS projected
coordinate system [g6qClopd)

& Attribute table - Road_UTM :: 0 / 1849 feature(s) selected

OBJECTID TYPE length_m =
0 1| tertiary 1327.8343)
1 2| unclassified 16125.1346'
2 3| residential 41.7378'
= 4/ residential 5701477)
4 5| service 739
5 6| service 155.1966'
6 7 | service 270.0404{
7 8 residential 410.0715
8 9| service 124 4262
9 10 | service 121.6781
10 11| residential 413.8245 7
1 12 |service mmm—ttdddlild Z
@@ EQ)*[2)[E][2] 3 [E) (8] ke e[ (]

s Calculation qpsfGsdlon editing mode o385[3: calculation result gpzo? a38:h

e
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mmocmnsag’spweeaigﬁagc 000C Q)U')CoS’BQJU’)i?N\)O’)O?OOJ)a Bwn@lﬁ 3)00')?@)0’)8

cogds - 03380 (kilometer) [g& sacgpiaz0dged[gdl

cpBseq 98600p5:e0 (Population Density) ogabqiodlgés

e “Township_pop.shp” file o3 g&cl oc Layer o3¢ population $& area qpsdl§|Ss [gdeomaeoppé population
density 030598320305 3280&20¢[gdes(g [gdaopd

Population density = Number of population

Area

¢ 3 Layer & attribute table 03 9l start editing o3 86k
e Attrinute table 3260l §0:§ field calculator icon o3 860l calculator box ol conepd

 “Create a new field” 03 check oSl

*  Output field name o3 “PopDen" GozSh

e Output field type o3 “Decimal Number (Real)" oSl
Width o3 “10” cogf: Precision 03 “4” oSl

e Expression box 53¢ 0305g058Eq§ c8eabeomn fileds qp:o? “Field and Values” ¢ c3326600 op-
erator qp:03 operator 683050c000: Ggdl

“OK" button %86]..
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m&:nqtﬁ:nmtﬁof&{pz mo}:@lﬂ m8m$:mo$§

s Population density result 03 6830533203603, qepdi

Z Attribute table - Township_pop 0 / 7 feature(s) selected

Township Code_Towns Township_1 pop2012 Area_m

0 |Amarapura 1|NULL 797130 195170640

1|Aung Myay Th... | 2/NULL 179822 25884599.3

2| Chan Aye Thazan | 3/NULL 171967 11701688.7 | 11.701688707

3| Chan Mya Thazi | 4 NULL 314269 260097982 | 26000798231

4 | Maha Aung My... | 5/NULL 173962 ' 144855812 | 14.4855812084(5
5| Patheingyi | 6 NULL 463485 605119225

6| Pyikyi Tha Khun | 7|NULL 333762 327640185

R EREE O » G )

Show selected only Search selected only % Case sensitive 'Ad\rancedsem_ ? Close

209006980p¢ 3a§jpa0n:5¢ 3o§jro0dimncgEp0g05 0gadyEd[Rt:
e Population & 45% o3 male 2[g6 vpsodh
e Male $¢ female sa6q@20305¢q:0? attribute table o3¢ column s008gp:c0pd[B: ogedesi

coigh:
o1 op5oopd 359038 efeonaafieg: foospdu
1 0p500p3 359038 cpBreq 2B6a0pbieo aalgfet: foospS
o1 op5oopeaopt sadjoodizaaqeaoged saspdiah: foospb

J-0.61 Map Composer

e[g00od9[gEsotfGdlon Begpad print 005§ Bwwndd report 0oEqSsa0305 document file 00056$
832601651 3a6[opEdggdaneom GIS map file 2005 Image file 02690005:00050003 Layers §edoloc[:
:6epCjed1 label gpzdloCeoon GIS program o 0oddondeuncdSoze GIS software (a3wwpod) software
o§geomE publication cv68Eq§ QGIS § map composer o cpdeus§Eaopdi QGIS § Map Composer 20p5

GIS file gpzo? file format 006993 export coc5e0:8Ea0cd print copSsooodepogE saddgiclaopdi orpdeam
GIS file layer qpzod 32034q[8s so§js§jgeoo> Map layout qpslgsolGeeoon Map Composer o Composer

Manager ¢ [g$copS[e3p98E2005
e Print Composer 350086800058Eq$ Main menu § “Project” o3 click coScli Composer tile dialog box
2005 03 6R,qoleRdi
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/ Composertite  ? X

Create unique print composer title
(title generated if left empty)

I |=]

s Composer file 32008 50508 “Map_1" vpeodh

4 Composertite 7 x

Create unique print composer tite

(e generated if left empty)
Map_1 x]

o Besn0d “OK” button o3 click coSdlon Map composer dialog oqja0000p503 60p, qoén
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Dax(oly wEn§0ndy

206[gd Map Composition
o1 elgdoeol 0gE [ggitoopd 0em20d 0adgIed(G: Paper size o 3aqEeg:dh dlon 06m:03 22600000 Gs Paper
size 030 cBode[pieuio) $p5:00091 0udoemedgecd Googpeadaqit o305adq€o) Paper Size o}

:2qCogiB 650050060:3[08[: 6lgood Adjust cpdom elgpEiag€aopds qolaopdi oo Paper size o3
2600000¢3s Paper  fitting [§663208 0602:030 c80de|gpE:o) $p5:0009[gda0di

= o X Lo - =] ® |8
LA ]
+ i . o[BS 3 L
< I & o I B
Ed s
oo [, Dems | Command bty P00 imems | Cosmand bestory
Cormented bty i Cormrmant e, %)
<empty> <empiy>
Map seicedt Map added
Mag scale charged Mag scsie changed
Composton It properties | Atiss genevabion Compostion | [sem propertes | Afas generstion
I tozertas x Comoosnon e
Map0
- w Paper and guality B
¥ Main propertses. W
Presets. A4 (210x297 ) *
Cache = Lipdate prevess
s &
Scale 15000000 = - —
Height | 0.0 =S
Mg rotatien | 0.00 ¢ - &= =
Unts
B Drires map carvvs items
Mumber of pages | 1 [ =8
Leck tayers for mag item
Orienzatar: Landhcape bl =
Fage backyound Charge.
* Extents
amil Exportressiuton | 0 =
Xmn [-186.751 L= S 2
o Pt aa aster =

Ji Layout &1 @0q[05508509050323 “Add New Map” E o3 §6[8¢ Drag s3c3050lon algdgp: oogeds003E
a0l condlad8ubi

o . # Mapt = =] X LB Fnd ~
Pa'.ke oi | Composer Edt ew Lamout Atas Settngs B Rleplace
s Format’ F.‘ = ) E - % d }h o l:: (G a 1‘9 e g « U T e € b B = Ep ] 1 Setect
Chpbeatd - = r = = o A * | eating -~
. o e o e e e O O T e e -
3 Commard kimery ®
S5 Map added -
gt = item size
et LT Ttam deieted
2 R - ety
- added
z Ttem deleted
&l S ocied =
| C Change item position et
T Ttem deleted -
-
i+ . Composton | lbempropertes | ASas gereraton
= - Compesten (£
2} w Paper and quality =
3 = Presets A4 (20797 ) - &
3 0 =2
- - Width |2 =R =Y
Y Hesght fas S
: B Dragand pull . : =
P |
A e Mumber ofpages. | 1 =k =4
el Orientation Landscape * &
a5 |
bt ] a2 Fage badground Change...,
§_ Export resch 00 da =
=3 Print a5 raster %
il c171904mm yoIMIZEem pape:l %5% -
PageZiof2e  IEword: LI  English (United States) U - 1 + 9%

MM B

o1 "Move item” |58 o8 0318 algooB 208c8epa’ ag. 880005
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G “Zoom” $& “Pan” o} 2348scpbs 885620052003 6gfEo0o5N 2005¢05 0060 frame box 203E: “Move
item content” [T} 238s c[g0 layer gpiod Bepad,eg 8Ea0p5
§n  Map Elements

Map elements qp:copd$Eq$ Layout 90059005§ icon qpea? o3l

(a) Map Title

o[go[g€eolGilon clgoealCiod 0nb8CqSeacged  “Add title of map” button 38Rk elgoedad
drag ap&ad05dlon label aBsq text box coosedl conepSi $&00056p 3agud3a0:03 [gEeolGiclon eagodel
:ed 200053 6g, BilgEeotEo0pd
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o Gt e v S e
n._::n_!—g_ﬁ_ﬂ!_'_&&_&'_i—h_ﬂ HAPPD PRAALE e tdHug @
Iﬂ !"-l..h.l.lll-.llh il liiiaMlaiila |p_E‘_.|_|||-_ ]Tlllll.l":hul Lhali Fi.'-' dre. H'Iu-u. =
13 — srrern e, =]
g i r
E TS
e = :
I}I._;, = ‘-"--'EFF-:-\.FF
IS =
1l p : = Pt and iy =
‘iﬂb Fia T | 5
. s &l &
g - e
e i =
A} i Herle ! pgs. l e
m - ™ —
“'u.% e

o label text box o3select cp&Sl
Composer window ¢ item properties tab o3 click ap&dl

e Label text box o3& “Map of World” a[gp&:Cli

e Font sa§jgs20:5¢ alignment option o3 [g€eozdh
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| k
u

ap of World Label margin changed
u Label marpn changed
! m] Label forit changed
Change ftem size
Change item size =
# Select Font * m“‘m":‘ =
Font style Sae fia)
Boid 2 Ctum propertan x
Label
Hosmmal 0 - —_ =
m :; Fiender as HTML
Boid itafve :: . Insert & expresson...
1 =}
%? = ¥ Appearance
Sample Font...
rotcoe |
Hortzontal margn | 100 mem budlf -
AaBbYyZz =
wericalmargn | L00mm a5
Ay - Honzontal shgrment
b == ® left  Center  Right -
[ ] conea J e teal sigrment =
71,0003 Dage: 1 S = 1item pelected 3

(b) North Arrow

e North arrow copdq$ “add image” % o3 ad3: copde$ select cpd[G: layout 03¢ drag coSAl

- & Myt - O X |-
Compoier B Tew iajmd M Setens R
s ot -

cE, B o = 3
¥

BrelEYo
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Vo .B._E. o

$d o

wl,
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ol WA e | [y = Lt
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e North arrow o3 select cp&[: Composer window ¢ item properties tab § find search directories pan-

el 03€ $620056p icon egdh

&



1

£ o
----- o foomd B, B b Moy B e
b e ——
o = Lo :
A Mg ol Weld B
2 —
LI e s 0
o F- v -'(.;‘\ -
N L =
! . T
:TT v 3 * Srarh devborey
N E : ATATOD L LR
" SRS i B PR -2
‘ol - ' = e oA +HO00K:
' E o image sarih pate
B BN L Ly =
-J‘;. e e
? W iy relate

(b) Scale Bar

e Scale c0p58Eq$320305 “Add a scale bar” button o3 select cpO[Bs layout edlad drag coSAll
scale setting c[gp&:8Eq$ Composer window ¢ item properties tab o3¢ [g€so€a0:dl

o et | ovasp - o x i
e Py | Composer Edt View Lawut Aties Setsngs PL Replace
- *fomat| = 3 v L B by [ 1 @B L e~ Y. Vi A i L Select
IDW B R B ol lge NeLLR FHAEBGDE Bl ¢ R r

Cipboars - - - e A Editing -~
L S P P P 8 PR B PR Cempnon] niemprcarses. | Ates psneraten
- Scalebar
@ S X -
e o Map of World * Main properties =
| BN = Mo MapO =
B - styfe  Sngle Box -
I - Units
|, - Meters -
: = Label "
]
== Mag it per biar urst | L.0G0000 5
£ iB-
K = - ¥ Segments
':‘ : Segrents left 2 a =
S| -
3 i S = Legend rght 4 a2
3 i et -
= z 130 aen ® Fiyed width =
- E 5 R st -
: = = — e Fit segment width 2
e e
et +] ] ot s
P e
ﬁ: B ot bmwra S = R
E U e =1
x: 301,564 mm ¥ 177553 mm page: 1 2.5% v Litem seected

FageZ6ot:t  4&i3words L Engllih fUinited States) e - 1 +

(d) Legend
e "Add New Legend” o3 254G elgdsapps:00p50M o icon o3 2348 88c8epad drag cvSJl
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e Export as Image

e Export as SVG
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J-06n Georeferencing

Georeferencing oaé ch,cq|§o$:q> google earth ¢ download gopoom:6a0> Mandalay @l.@ﬁ satellite
image o3 rectify (georeferenced) cobg§3203g|AlepSn reference point vresl Gooo ground control point (4)

9copd: A3=260lepdi

Given Coordinate

9 2018
2R
235

3277

o QGIS g§(3]||
Ji “Raster” main menu ¢ “Georeferencer” o3¢&Ali

o1 “Georeferencer” dialog window col conepd
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Gn “Open Raster” button g%, 03a54(3s satellite image (o300pod) raster dataset o3 88936s0p5s000:6:000
folder location ¢ g&dli
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Define this laver's coordinate reference system

| This layer appears to have no projection specification. By :iefut'll. this layer will now have is projection set to that of
the project, but you may override this by selecting a different projection below.

| coordinate ref ystems of the world Hide deprecated CRSs
I ¢ : =
| Coordinate Reference System [ Authority 1D [2J
| WGs84 EPSG4326 1]
wGs?2 IGNFWGS726
Wake lsland 1952 EPSG4733
i Wialli - Uvea 1978 (MOPTS) IGNE:WALL7BGEO =
World Geodetic System 1984 IGNF:WGSB4G :'%
I — _— S .

‘ +proj=longlat +elips =WGS84 +datum=WG584 +no_defs +towgs84=0,0,0

Lo J( oma | [ ne

WGS84

The World Geodetic System is a standard for use in cartography, geodesy, and navigation. It
comprises a standard coordinate frame for the Earth, a standard spheroidal reference surface (the da-
tum or reference ellipsoid) for raw altitude data, and a gravitational equipotential surface (the geoid)
that defines the nominal sea level. (source: wikipedea.org)

UTM Zone 47N & 48N Projected CRS used in World - N hemisphere - 96°E to 102°E - by country

WGS 84 / UTM zone 47N is a projected CRS last revised on 08/25/2006 and is suitable for use
in Between 96°E and 102°E, northern hemisphere between equator and 84°N, onshore and offshore.
China. Indonesia. Laos. Malaysia - West Malaysia. Mongolia. Myanmar (Burma). Russian Federation. Thai-
land. WGS 84 / UTM zone 48N uses the WGS 84 geographic 2D CRS as its base CRS and the UTM zone
48N (Transverse Mercator) as its projection. WGS 84 / UTM zone 48N is a CRS for Large and medium
scale topographic mapping and engineering survey. (source: Wikipedia.org)
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o i “Add point” icon o328 control point ofgzcopddli
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¢ wot:agmnumesdyp: Nyl vy

ogn Y 2005 Northing / Latitude o3 qpSpg$s(Ge X 20pS Easting/ Longitude o3 qpdp3$:0005

/ Enter map coordinates ? x

Enter X and Y coordinates (DMS (ol mm ss.55), DD (4 o) or projected coordinates (mmmm.mm))
which correspond with the selected point on the image. Alternatively, dick the button with icon of a
pencil and then dick a corresponding point on map canvas of QGIS to fill in coordinates of that
point.

X /East [96 55.208 | ¥ /north | 220 13.6

Snap to background layers

.Iﬁunmq)camas Cancel

olsi “Enter Map Coordinate” dialog window o3¢ point 1 cooridnate copd[g:clon “OK” button o3 §63k
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Jon “Transformation” setting o30&[Gs setting 03 6822053l3203E{gEc0sdli

o] Transformation type: Linear

o} Resampling: Nearest neighbor

o] Compression: LZW

o} Output raster: georef_image_maodified
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o} Check on the small box saying ‘Load in QGIS when done'
o Output raster: georef_image_modified
o) Check on the small box saying ‘Load in QGIS when done’
/ Transformation settings ? X
_T . )
I'n'a_mmtype ilinear i
Resampling method  Nearest neighbour v
Target SRS invald projection ~[@]
~ Qutput settings
Outputraster 'ta_2_1_5_GeoRef/Ouput_Data/georef_image3_modified.tf | ...
|| Create world file only (inear transforms)
| Use 0 for transparency when needed
|| Set target resolution
Horizontal | 1.00000 H
Vertical {-1.00000 =
~Reports
Generate PDF report | |
| | Load in QGIS when done
| cancd || rep |
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Vector Layer dialog window o3 vecot file 32008 create capdd adseuSi
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Point Layer o$o34gC:
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*  Main menu §,632005§ create layer ¢ “New Shapefile Layer “click cpSl

o1 “Point” radio button o3 egscli
Ji Coordinate reference system (CRS) 03 egdli CRS o5d4gjgdcloouSizageomn WGS 1984 o3adseudi
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e “RoadLine.shp” line layer o3 create cpo8EqS step (1) ¢ 00oEapdesoEdl

e Road layer o3 copbs georeferenced co500:6000 O “Main, secondary, sub-road” 020p5[g¢ sagjmes]d
digitize cp&Sh

 “RoadLine.shp” point layer &1 attribute table § “type” field 03€ sa§jgsaoniqps sacdsaeagpoded concogs

a3 Point layer o3 right click 86[Gs property ¢ “Field” tab o3 egids “Edit widget” ¢ “View Map” 638631 i
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d |1 al
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20680009353:0089861 e§urnoraBqndlgt:
o1 Building 0089861 area 03058EqS320305"BD_footprint” layer i attribute table o3 g&dl
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Gi Attribute table soedl 05§ field calculator %] o386[Gs “Create New Field” o3 check co&dli output field
name: “Area”, type: “Decimal number” cosCli building 008986l area c3058Eq$ function 632005¢) “Geom-

etry” 0386(8s “$Area” 03853 “OK” button o3 863k

# Field caboanior [] *

[[] oy igadatw 1 msimrtesd s b

I N T o [ FT——— |
hares - 4 Dperhars =] | Ewhume the aees o o1 e e
HI' Condonil M | b
5 Fiskd and Yalum
] mﬂ H | PR |
A1 Comeeriipns
- Date andi Time Lg] brms
W 3ng Argiisimeils |

E

| Haras Eantriple [
e =
= Largs = 43
s
=
1 P L e é
b ik, -:&-

mnﬂgmu“ bl Do v 6 Ty et i B rie 17 ol Ok L, 2L swcie vl

| oo || e | e |

o qo803 630502003¢E: eoggaeuedi
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# Attribute table - BD_footprint :: Features total: 971, filtered: 971, selected: 0 - o X

7Bt aesdPr 6 RES ?

e [v)=[2]] = [Opdote A | Updete e
nave | eumowep | zone Joma E

> Untitied Polygon 1A 2150042724609 ..

| |untiled Polygon 2a 244.2822265625

| Untitied Polygon 3A 2210904541015

5 | Untitied Polygon Q-A 218.83972167%.

4 | Unttied Polygon 5A 2141418457031

% Untitied Palygen & A 219.92236328125

¢ |Unttisd Polygon 7|A 132.9431152343..

5 | unutied Polygon 8la £9.5791015625

g |Unttied Palygan 3 A 227.18505859375 |

9 Untitied Polygon lniA 82.53112792% j

[ 3 show atFeatures | =|e

Area 320305 32680005303 jpEa00gp: §|§3@8

o Area 6ol ooopS[g: building type 3§Eq$ attribute table § expression tool €. o3 o8 small building
type 320305 “Area” <=100 o3 expression box csepogE§oddh odsa4l building area 100 sgm coodcudSeom

Building gpzo? attribute table o3¢ egeGilgbopSn

# Select by expression - BD_footprint

"hrea” <= 100

| Expresson | Funchon Edtor | .

] Operators Group

CRCTEI | < o corses cpesors

eg+-"

Attribute Table 038 Selected Feature [goo[gé:

o Besnad attribute table 63300550:§ “Show All Features” $& “Show Selected Features” 0303 0650350l

.



] Attribute table - BD_footprint :: Features total: 871, filtered: 971, selected: 660 — O X
Bt s E0 P B EEE T v
e v /=[£]] + [ Update Al || Update selected

NAME BUILDNG_ID ZONE area E

5| Untitied Polygon 1A 215.0042724609...

i Untitled Polygon 2 A 244.2822265625
, | Untitied Polygon 3A 221.0904541015..

5 |Untitied Polygon 4/A 218.8397216796...

, |Untitied Polygon S[A 214,1418457031... E
|I?ShowMFeatw‘es I
& Attribute table - BD_footpring = Fesbures totak 371, fitered: 571, selected: 660 — O b4

FBcima & = L 2% Poe BB EE T
e AME ir = E : = | Update 41 || Update Seected
nae | emovem o | e | 0
g |Unitied Polrgan 1004 | 825311379198 L
Y Show Al Featires | 169.283205135 |
| 23717meseaurs|
| 193.90B0A 10546, |
i 193 A30ITI00375 | ]
=[=
e Select coG00n:60 features 0303 632005013203E:603, qepd
J/ Attribute table - BD_footprint :: Features total: 971, filtered: 660, selected: 660 == O X
Vecet|eEdazdPoE BREE T

| abc NAME

I=-(€]

[ Update Fitered | Update seected |

-

Untitled Polygon
Untitled Polygon
Untitled Polygon
Untitled Polygon

Untitled Polygon

-~

i
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New Column o€ Categorize Type copdfgC:

+  Besn0d attribute table soedl §:§ field calculator 5] 0386[: “Create New Field” o3 check cp&dln
output field name : “Type”, type: “text” cosdhi data type 2005 text [§6qE 0003 ...” :203E:§05qe5
attribute table § select coScon:eax buildings qpsei value 0gE “small” o3 §odeosdli

Z Field calculator ? >
% Only update 663 selected features

® Createanewfield— | | Update existing field
| Create virtual field

Toma11’

Operators Group
This group contains operators e.g +-

Conditionals
Fields and Values
5 Math
- Conversions
& Date and Time
i3 String
= Color
[ Geometry
“ Record
- Custom
& Recent (fieldcalc)

E [«
Output preview: Smal

fous are editing information on this layer but the layer is currently not in edit mode. If you dick Ok, edit mode will
automatically be turned on.

o ]| conet | vep |

e Value “small” §o500pd[G:e000324] attribute table o3¢ 682305313203E:603, qepdi

] Wil i twihe - B0 rcipicink = Faurws sxiat 1, Ribnrn 40, £n — o x

sEAlflEazadPoalEeE ’
| mee | somom | e | am [ e &

1y | Favon 24m T4 Tl i

[0 |ty | s n I T ' :l

25 | TR PN 10 -

;uv-lnnm o | I:-H.-n-

me ! e ! ';u':'a'-ii'

— XA -ﬂ;-ﬁ-d

-;ur-ll*-\m I silm | 43 sl :

(63 o e EL

e Building type: “medium” $& “large” o3o3copS: expression tool $¢ filed calculator o3o30%48: 3200053
203E: 6eongoddli

.



BD_footprint & Attribute Table o3 Excel File $¢ §o5s005[gC:

Gn “Add vector layer” tool o3 a34{G: population excel file (or csv file) 03 gEl Begon’ attribute table o3
gCAl

GRS e HEn O LI B LY
o i ] L oL Bl Esy ie | = &
& g s o s R , = [ B =0n At |
[ ¥ La o 2 R DO == jms i o OEEEE ie= 3
BdE ¥ & =@
— Ll )

i« F @ W i 1
ol e —ﬂJ
E'!'-"-.— | -.-..- .-.- : = o
! |- ~

F d |

- ]

e el

[ - - i iy By Bl L e

qu Building layer o right click cpS[8g property ¢ join 03 cg:zdh

I.'l' Lryer Popmien - B0 Ineiesd | imm ] =
[P T iz Al |t premep— —

[ |-
Thiw - 3 T sy +En

o1 ade5005 “Add the join layer as” o3 “sheetl” ag:oh “Select join field as” o3 excel file ¢ “BuildingID”
gl “Select target field as” o3 building layer ¢ “BuildingID” agscli

©
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4 Add vector join ? X

Join field

Target field

% Cache join layer in virtual memory
[[] create attribute index on join field

P | Choose which fields are joined

P | Custom field name prefix

Lo || conel |

@1 "Ok” button o3 8&[Gse000324] building layer $& excel file 03 “BuildingID” o3 primary key 32(gdoos(Gs join
09600030005 result 03 g 8Ea0pb

& mtrisute tashe - BD_fookprint :: Fastures tetat 07, fltereck 971, sebectac: 0 - @ X

/B &S RERSDe R BEE :
| wee | sumoesio e area Twe | Seeti pondton =

p |Umttied Folygon 1]a 215 Medkm e I:

1 LUiniiiiea Pdygan Z|a 144 Madem A

= " Unktied Palygen | =11 2248 | Modien 4E

y |Hnbtied Pobvgen 4la 118 Medium 43

4 Unitled Polygon 5| 204 Mediun 0

¢ |unatied Folygon iy 120 | Medum 45

& Linkiled Palygan 7| 132 | Mandan L

7 ]L‘ﬁd?ﬂ‘m‘ B(a 70 Smad 7 If

ﬁmﬂmu.m_j @E

oo Building layer o3 right click §6[3s “Saved as” 03 select co5[ join cpS[Geooni0? Layer socodsacs[g&a86:dl

.



COo
Q)O'DOGUHS'BSGP(DOBO
(2]

of

k- BE TR
A Save vector layer as.. ? X
A L L T T p— =
L FrER - B0 T [ soveas [raotormRD_oetiData/ine 2_2ata_2_1_7_GecProcessouput Dotaft_Popsb | |_trowse |
ACEWR ol S e [l S WA o e s, wes o e a0 [
O eaom - A e OO - .
Encoding | System =
. i “ ‘: h- [Z] save only selected features
| Skip attribute creation
AT AT X Add saved fle to map
§ S Symbelogy export 1o symiblogy [
i P Scale [1:50000 =
o ) Npaaiun P Extent {current: layer)
il [T —
FE o T ¥ Datasource Options.
B
[y -
i e 9
i B ) B g
L :
bl el R W Layer Options
i Fepfabiany
i Ly | e My
[T
e il i
L ¥ LY P Custom Options.
Moo g
T o ‘En—n
(= Olssmis @ O @ | T [

Flood Zone g€ Exposed Areas qp: Extraction cp&[gé:

e “Vector” Main menu ¢=2005§) “Geoprocessing” tool ¢ “Intersection” o3 0343 flood zone 3203E:§ expose

[§0es56000 road gp:o3 egeguSepdi

=OE=E%Y
gLanP @y

[Vector | Raster Database Web 507 Processng Heb )

PRPPRsBER

baerR oo N-&-REELS D
oo [imisneloo (3 B Mo,

a

1 Layers Panel
vaeys-sal DU
w X ® Police Station | A
b ® = River

A Emee

.ﬂ'? x 150 |

@-ilk, |

q Admin_Boundary

@'

%

4

'v‘;-

&

-

Input layer: road.shp

Intersect layer: RiverBuffer

Output file o3 $620056p location 0gE “RoadExpose.shp.” 32655Ea38:Cl
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|| Intersection

T g Py T D e Sagmiey | e oF
Fisisn i S B ol flirsn @i s
FeEdm P =F S e Leper e anaged o
A B T o e el al e oo
S ot and Irieect W e

Emlpew @n s

| B L ]

| e

Flood zone 3203C: expose [gdeseo0n road gp:o? 633005d3203E: 6oy, qepd

Ka@sz.m-n;m
Project Et View Llayer Settngs Phgine Vector FRaster Database Web SCP Processng Heb
OEBBRR sMerrerappasBlR
P /BG-%RkOo>*0 0 - PY Q- H-&§- GHEI & T~
asV Pemm  -RAOEME D [~ twe two  OEENEIE im &

“oEanB

BLEAPEEESX (S
Layws Parel i)

v:; D N - e

®, 2 Polcestaton

e

w. EEn

@- il-

Q [ lm

@-

%

Vo

&

®

Outfile file o right click $6(Gs length 005§ attribute table gl

.




B C0. € ¢
ma’nocmnsag’spwmuaigﬁogc

~

¢

¢

o ¢ ¢c ¢ o ¢ ¢ C~
000C (1)0')(2:332{'0)3)(\)0’)0?00‘[): 33333@[3 :uccn§:mmg

/' RoadExpose :: Features total: 14, filtered: 14, selected: 0
/JZBREG sENRTERR O RERRRE
D ROAD NUMBE |  TYPE Length Cost |Open field caladator (Ctri+])

1 0 CRoad Main Road 957.14233424800 | 95714.23342480... | 150
'2 0/DRoad Main Road 831.75177395800 | 83175,17739580... | 150
5 0|DRoad Main Road 831.75177395800 | 83175.17739580...| 300
& 0|F Road Main Road 807.94814977400 | 80794.81497740... | 300
= 0|ERoad Main Road 779.56730710600 | 77956.79071060... | 150
5 0|ERoad Main Road 779.56790710600 | 77956,79071060... | 300
& 0|8 Road Main Road 778.25834337200 | 77825.83433719... | 150
# 0|8 Road Main Road 778.25834337200 | 77825.83433715... | 300
2 0|F2 Steet Street 439.56330220000 | 43856.33022000... | 150
% 0|F2 Steet Street 439.56330220000 | 43956,33022000...| 300
T Show Al Features _

e Attribute table § “Length” column o3 egG: right click $6(3 filed calculator o3 egsdli

/ Field calculator ? »

[ only update 0 selected features

/% Update existing field

|| Create a new field

[[] create virtual field
Output field name | |
Output field type [ Whole number (integer) | +]

Output field length precsion [0 |3
ERanERnnRns
L —

Length -

[search || function glength

- disjoint Returns the length of a linestring. If you need the
length of a border of a polygon, use Sperimeter
instead. The length calculated by this function

- |and distance unit settings. Eg, if an ellipsoid has been
||t for the project then the calculated length will be
‘| lelipsoidal, and if no ellipsoid is set then the calculated
‘| Jlength will be planimetric.

Hsyntax
|$1ength
Examples

® $length — 42.4711

4 I‘ il!
Output preview: 177.439640913092

You are editing information on this layer but the layer is currently not in edit mode. If you dick Ok, edit mode will
automatically be turned on.

o] o




~
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o gPRodgod[gEs qoundypind 6320053013203E: cog, qeoepd

# L b L - (K] =
(Flemcasabas TS e aEES

e Besnad flood zone 0gE exposer [gdeseam road length §ociIC:aagpSa88ES “Vector” Main menu
632005§ “Analysis tool” ¢ “Basic Statistics” tool 03 od:Cl

# Q65 2184 - vecAnalysis

b BPPRSEBES
{h?\ﬁ” fk@ @ &~ %%ﬁzn .(va
‘“-IZi_o_’n__'yj’_..ﬁE Fsm

ﬁ@ﬂ%ﬁ%%
#lanp@L

Vi wawyaraal

I| & P |
A

| = Road

% - B ;.ami:'m
@- i

@ ((CEn.,
i~

%

7}

Vi

&

@

. Input vector layer: “RoadExpose.shp”

. Field to calculate statistics : “Length”
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mmocmnsag’spweeaigﬁagc 000C a)mcmodmsmmo?oetp, 333{:@[3 mcm§ammg

# Basic statistics for numeric fields ? X
Parameters |m| Run s batch pracess... | | Bgsic statistics for numeric
fields
Input vector layer
terms = This ates basic statistics from the
| RoadExpose [EPSG:32646] | ]@ algo;?:mmw field in the attribute table of
Field to calculat fics on & vector layer.
[{Savelotemporaryﬂe] JE’
0 0% l

e Result window o€ exposed road &l 350q:3503D:q)00% ©bGE0:§Ea0pdN

/ Results ? X

Analyzed field: Length
Count: 14
Unique values: 14
Minimum value: 26.5191795008
Maximum value: 957, 142334248

| Range: 930.623154747

Sum: 3154,67814107 |

‘| Mean value: 225.334152933

Median value: 149.207002563

Standard deviation: 273.692081374

Coefficient of Variation: 1.21460541073

I Minority (rarest occurring value): 26,5191795008

Majority (most frequently occurring value): 26.5191795008
First quartile: 71.8602008764

Third quartile: 155.36542379

NULL {missing) values: 0

Interquartile Range (IQR): 83.5052229136

e oBesnad Population excel file $& join cvSooseoon building layer o3 ¢&[8 administrative boundary

@

0069qE:8§ building $E population o3 00353k
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# OGIS 2184 - vechnalysis
Project Edt View Layer Settrgs Pugins  Vector Raster Datsbase Web SOP  Processig  Help

BBLR Qs »HPPRABER
P /B -BRragxpl 4GP @ &-K :
sV Demmn - A o\ O OEE I B (V] oeoomoe Simnian S 13 O O]
- QBN B

SLANPEEEZESK O

Loy Pacel x|

¢ @Y E-3 O
® Police Station
— River

v

'u [

2 :r“ﬂmm
'a" a!n_rw
@- Il
= _'lwm
@ =
, x Admn_J
o » [ admn_4

BHSS

e “Admin_1" area tﬁ “Select feature” tool o% o?|§ select C\PS(S]II

# QGIS 2124 - vecAnalysis
Project Edit Vew Layer Seitngs Plgins Vector Rester Detsbase Web 5P Processng Heb

DEBRRR (s s BPPRArsBl

P /BR-BrExD 0 +4e PR aaffja-amEzs
AV Dol AL OIEME [0t swi swim ¢ OO
w QB NERER

gtaNMPEEEZSX [

e @
Vo leawrye-ann
B | ¢ s
— River
A — RoadExpase
— Road

chi_ % [l 8o_Pop
@.fﬁ ‘m::;ﬂer
@ _;‘iw_ﬁw
=R d
%
2]
Vo

?

i1

2
3

4

e “Vector” Main menu 62005 “Spatial Query” o3 o33 select apboonzeoo administrative boundary

20305 Building 32663203055¢ population 226q22030503 gpdl



 Create new selection -

/. Spatial Query ? X
—Select source features from -
L - i {:;:IBD-POD .‘-'
il IR ew e N e e S Dl WD NP ki VW
BRSO 2 Deten Ny O G R HETE O [[] selected geometries
s /B D% as H TR
AR PR Zoo . |EERE D Where the feature
e f & =% - [——r=— : Intersects I"
BLAMPEEF e
= it parvetii Reference features of
LB W N R A :“_,-\:.__,_. —— e
- I e ' ' e () Admin_Boundary 8
ﬂ ::_ -. ... Secceansaseagnsy: LR 4
L R e ‘ L ® 1 selected geometries
#I.. - I : |
‘:‘ e And use the result to
=
1_'
e

o I T

Close 1| Apply
e Building layer @i attribute table 03¢ result 03 0des0:§Ea0p5N
# I Pop - Festures Sotak 571, filflere 71, selectsd 8T
F H OB ok E T E 9 @ B -

| T Show A Festuess.

o Besnad 9ocilCs population 03 238Eq§ “Vector” Main menu 632005§ “Analysis tool” ¢ “Basic Statis-
tics” tool o3 adscl

®
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o Oarl L - et e
Sl BN s e MHOE Mae | RO | e DR R HF S e

BROE o e e s o LBRE S
r iR 12 " TS T S-S E T =
AL PRmE Lo EEEE e e e SEEmEPE = 3
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= s Crem tam i
A EHPREEF s———
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w 0 =¥ 37 Mg B | 0% ey o i
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|

S8 MA%MNF

A E

e Input vector layer: “BD_Pop.shp”

e Field to calculate statistics : “pop”

l A e Ant=s o rump: beith

Puineeies | ipp SN - | Basic statistics lor nimaric

Thowss vacor e fruids

T I [ITETENE DERT R e P
e ah & F e o n reoe el w S sttt bl o
b 1 R LT [ L
e | _ange = I e g e mhisd g g AT
UlamE
Py bty B0 (ATt Fee ] (Dem ] i & CefreermComa [oslesivim

i) o

e Result window o3¢ selected admin boundary & total population o3 0des0:§E2005

&



i CQ: 6s ¢ Q¢ ¢ ¢ e o o ¢ ¢ o
m:mocmmg)epwoea > ﬂogc 0oocC 0)0)003)2“0)37(\)(00?0({[), m(lfn@lﬁ aJcm?ammg
7/ Results ? X
i.. || Statistics Analyzed field: Sheetl_pop
Count: 87
Unique values: 23
Minimum value: 3.0

Maximum value: 49.0

; 1 46.0
Sum: 1027.0

| Mean value: 11.8045977011
| Median value: 6.0
| Standard deviation: 11.9883459506

Coefficient of Variation: 1,01556582055
Minority (rarest occurring value): 3.0

Majority (most frequently occurring value): 6.0
First quartie: 6.0

Third quartile: 9.0

NULL (missing) values: 0
Interquartile Range (IQR): 3.0

o 32000500393 opp8eang5i06:32038: F[gieameasotypierozed Processing cobapddl
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GQ?Q$3
oi Flood Zone $& c8eoge56000 codiel cdlsznnyp:aopd opdgjspde

Ji Admin boundary 0o89803€ 22680005358: c0c0desE cpBieg 9860005580 wpSgoos S

Admin Boundary 32680005358: 000006 apBieq 98600050
Admin_1
Admin_2
Admin_3
Admin_4

o1 eqeonigasonl 32680005338:0p0q) oqeepodeslaos b

Q- 228262000 eqEodgEasq sacemndmaBigpiaaniadiad [g§copSesepgaoniadon 228:q0000 ddaaee0o0d
2qp: eseplgdgloonesEzacgnd USD [g¢ onamoegepdy) 3e0o0c5eadeuieepdadi

o1 6330XdFe[g3csqPi0d 3200[e¢{gE government complex gp: oopdSeacnades coeoddeom
5P gpegeosdl
Complex 205 8&:c0di0[BesE 8:000¢ §aepd (802 po 000d edeodlst)
Complex 2005 §oosisC &:006¢ §eepd (8o o c0od vdeodlst)
Complex 2005 6qeo:a$03¢ voopdgeoq!
@ Study area o3¢ 3268000535850Fqp: ©pdG§o0s0s



coooyass (J.))

QGIS 088 SEMI-AUTOMATIC CLASSIFICATION PLUGIN IN S’;O?:Eilﬁj SUPERVISED IMAGE CLASSIFICA-
TION @8@@008@8:

0096y Eas:00p5 Remote Sensing o20000q0e Image preprocessing $& image classification o303
805e005en[gdoopdi Land Cover / Land Use Mapping 00pd 209200600:3256p058608366; 820305 3266
[03:Alo0p5n image classification ©ap&esonEd land cover calss sa§jpza00: gpi0onigs c3326800p5m SCP
o€ classes $& macroclasses o3dloCoopSi Macroclasses o€ class 3a3qp2go AloCoopdi powssgé
20deom Sa§jpesonigps class ¢ macrocalss 03€ g0 20deom S§jEgpiclofepdi opo8eom Land
cover sa§jesaon:apE spectral types coloonpS[8s wonpdeam classes qpzdloCepdi opoBeom water class
:§pze02:03E spectral types el 0oopd[g: coppBeom classes qpgdaopd light water, medium water and
dark water Slo8obi

Land cover class typology

Macroclass |MCID Class ciD Vegetation or Land Cover Type
Open Forest 1 Open/sparse 10 Pinyon/Juniper
Closed Forest 2 Closed, light 20 PonderosaPine
Closed Forest 2 Closed, medium 21 PonderosaPine
Closed Forest 2 Closed, dark 22 PonderosaPine
Shrub/scrub 3 sparse, light soil 30 Sagebrush, rabbitbrush or other shrubs
Shrub/scrub 3 medium 31 Sagebrush, rabbitbrush or other shrubs
Shrub/scrub 3 Dense, dark 32 Sagebrush, rabbitbrush or other shrubs
wetland 4 Dark, with water signal 40 Emergent marsh
wetland 4 Medium, stronger 41 Wet meadow
vegetation signal
water 5 Light 50 Water, shallow or withsilt
water 5 Medium 51 Water, typical
water 5 Dark 52 Water, deeplake
bare 6 Light soil 60 Bare ground
bare 6 Dark soil, lava 61 rock/soil
Herbaceous 74 Light 70 Cheat grass or other herbs
Herbaceous 7 dark 71 Cheat grass or other herbs
Agric ulture B New growth, very strong 80 Agricultural fields, irrigated
signal
Agriculture 8 Medium signal 81 Agricultural fields, irrigated
Agriculture 8 Dry, fallow 82 Agricultural fields, non-irrigated
Developed 9 Medium 90 Roads, buildings, etc.
oobopefglsai apdguSepod
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| ‘ 1. Instrumental I I Generally not felt by people unless in favorable conditions. I |

1L, Weak Felt only by a few people at rest, especially on the upper floors of buildings. Delicately suspended objects (including
S chandeliers) may swing stightly.

Felt q.nte nut'iceably by peopte indoors, especially on the upper floors of buildings. Many do not recognize it as an
earthq iles may rock slightly. Vibration similar to the passing of a truck. Duration can be
estlmated Indoor ob]ects (including chandeliers) may shake.

_ Felt indoors by many to all people, and outdoors by few people. Some awakened. Dishes, windows, and doors disturbed,
V. Moderate and walls make cracking sounds. Chandeliers and indoor objects shake noticeably. The sensation is more like a heavy
truck striking building. Standing automobiles rock noticeably. Dishes and windows rattle alarmingly. Damage none.

Felt inside by most, may not be felt by some outside in non-favorable conditions. Dishes and windows may break and bells
will ring. Vibrations are more like a large train passing close to a house. Possible stight damage to buildings. Liquids may
spill out of glasses or open containers. Hone to a few people are frigh d and run outdoors

Felt by everyone, outside or inside; many frightened and run outdoors, walk unsteadily. Windows, dishes, glassware
V. Strong broken; books fall off shelves; some heavy furniture moved or overturned; a few instances of fallen plaster. Damage slight
to moderate to poorly designed buildings, all others receive none to slight damage.

- Difficult to stand. Furniture broken. Damage light in building of good design and construction; slight to moderate in
ViI. Very Strong ordinarily built structures; considerable damage in poorly built or badly designed structures; some chimneys broken.
Hoticed by people driving automobiles.

Damage slight in structures of good design, le in normal buildings with a possible partial collapse. Damage great
in poorly built structures. Brick buildings easily receive moderate to extremely heavy damage. Possible fall of chimneys,
factory stacks, columns, monuments, walls, etc. Heavy furniture moved.

General panic. Damage slight to moderate (possibly heavy) in well-designed structures. Well-designed structures thrown
out of plumb. Damage moderate to great in substantial buildings, with a possible partial collapse. Some b gs may be
shifted off foundations. Walls can fall down or collapse.

Many well-built structures destroyed, collapsed, or moderately to severely damaged. Most other structures destroyed,
possibly shifted off foundation. Large landslides.

Few, if any structures remain Humerous L

dslides, cracks and def, ion of the ground. | ‘

Total destruction - everything is destroyed. Lines of sight and level distorted. Objects thrown into the air. The ground
XIl. Catastrophic moves in waves or ripples. Large amounts of rock move position. Landscape altered, or leveled by several meters. Even
the routes of rivers can be changed.
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Notes
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1 Fields and Values
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- PGAPOL_ID
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elop¢ [g520pdn Sentinel-1 03360 SAR satellite gpsel a3S: (Waves) qp:o? [03kenie0m e§oonzaogts

6003c00G o0 2EPOPIGPESE BBu3B805agP03 GaocdRE:aS 309y Coopdi ojecpayesiond Sentinel-1
© 2000C:309)0530005GP03 CP0dLIEEdI GroyCas:0005 sentinel 1 image © 206IMGP:El 2000E:3505

:20005gp: 0pda3qupepdi Bepog sBud8056sE crusagissist @205003§050p002e0m0 VELSS conep
0303epegas 0pdeamspdisi0d c08eaadgREaopdi oot og§6o3000d sentinel 1 image ¢ ecqEoD:
eoRpYeomn 88oxgpad cocdepdi

cogss - Internet ¢ Spot Satellite Image Information o3¢pg] 6320053 @03 (oSSl

Spot Image

Band ID Spot Image Band Number Spectral Range

1

2

3

4

caR:3iepesepyp: Ffgpo00305[Re:

Satellite Image © GaERSESEPO? 93a00dqS Sentinel-1 image ¢ Ga§epesepPyP:] pixel gpsei spectral
signature value 3o505:a0:5& saqpradiadep[Ge range 006920050056001 A range o3 classification threshold
0p 68l (3s Raster Calculator o3¢ o3 threshold o3 03:[g:e83005A3203E:0066800E 60N

* satellite image ¢ eqEopS§e oppdeamesepyp:ad identify tool o3 233 pixel value gpz0? 0dSl
o3 Pixel value qpso cqoopS§epesepa pixel value so500:00:58 Faqpeadiodep(Gs range 0692005005Al
o3 range o3 threshold oy Galecdi

o 505030653 6q0op0§ep esapypzel A threshold o3 -23 $¢ -15 [o3e: §oopdur vpsodh Beq§epesepad
Raster Calculator 233 300050

o Beqfepesepod Raster Menu ¢ Raster Calculator § Raster Calculator Expression g€ 632005012003C:
§05(8s output file o3 “FloodProne.tif” 82653036l
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/' Raster calculator ? X
- Raster bands —Mm
S1A_IW_GRDH_1SSV_20150811T114721_201508117114746_{ | butputiayer 2_3_3/Ouput_Data/FLoodProne. tf |
Output format GeoTlFF iz
Xmn [s74d6s.56630 [T Max [eseamseem (T
¥min | 251399068268 Ymax 2595170.88268 5
Columns | 8186 = Rows (8118 =
Output RS Selected RS (55:326%6, Ws 84/uTv » | &
ql ZEZEE | EIZ] %] Add result to project
v O 5
Lo+ JL = JL s J[ o J[ . J[ & J[ om0 |[ ¢ |
o= e s S J[ om J[ s J[ W J[ 0
e ) ) e e e (e e
Raster calculator expression
"S1A_IW_GRDH_155V_20150811T114721_20150811T114746_007215_00SDE4_C4E2@1" >= -23 AND
"S1A_IW_GRDH_1S5V_20150811T114721_20150811T114746_007215_D0SDE4_C4E2@1" <= -15
Expression valid
oo ||| conca |

o output file “FloodProne.tif” op¢ pixel value o} Gqeuc500esepP320305 “0” (not waterbody) $C
eqgoopdesep3a0z0 1" (waterbody) 200 Gog,qeddi
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o Besn0d g§cwoaopd Output raster file o3 calculation gps 00500050R055058EqS “Raster” main menu
© “Polygonize” (Raster to Polygon) o3 o8 Raster ¢ vector o3a[gpE:Clithe raster to vector file.

] 'E-u (L= T
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MO0 M ER BB e R

“Polygonize” (Raster to Polygon) dialog window o3& Input file c$epog€ vector file algpEsopd raster file

00p08epesepad egeausdli Output file o aoodadEepexercise folder oa€ad&:co:dl
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,/ Polygonize (Raster to vector) ? K

Input file (raster) FLoodProne » Select...

Cutput file for polygons (shapefile) ::/aboutme/Project2016/UNHabitat/RRD_DRM/Data/Exe_3_4/Ouput_Data/FLoodProneVec [ Select...

Use mask FlLoodPrc

Q
(1]

Field name |DN |
|
|

® Load into canvas when finished

gdal_polygonize.bat E: faboutme Project20 16 JUNHabitat/RRD_DRM/Data/Exe_3_4/Ouput_Data/FLoodProne. tif -f "ESRI Shapefile” | |
E:/aboutme fProject20 16 /UNHabitat/RRD_DRM/Data/Exe_3_4/Ouput_Data/FLoodProneVec FLoodProneVec —

oK Close Help

e Output file 03 632:00533203E:603 qopdn (FloodProne layer)
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a3 Flood Prone layer ¢l attribute table op& “DN” column 03603 qepbi DN 0088 “0” 2opd e

00p0d0pd6sepea0R05 [g6[Gs DN 00§93: ™1” 2005 eqfjoopdesepsecgod [gdaopdi DN value= 1
[gd0p5es6pad 6g:8Cqs attribute table § expression tool 3038 683005A3203¢E: select cpSGL:Ch
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e Select apd[:Clon o FloodP rone layer o3 right click cpd[g: “saved the layer as” o 238 “Flood Prone.
shp” :265[qE236:l “Saved Only Selected Features” check box o3 select cpdgSecedsi Beg00d “OK”

button 03863k “flood prone area map” o3 6g22050l803¢:603,e0dI
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& Save vector layer as... ? *

Format | ESRI Shapefile i

Save §s sbitat/RRD_DRM/Data/fExe_2_2/Data_2_1_6_Createvec/Ouput_Data/FLoodProne.shp Browse

CRS | Selected CRS (EPSG:32646, WGS 84 / UTM zone 46N) '|§l

System -
X Save only selected features

X Add saved file to map

Symbology export MNo symbology -

Scale [1:50000 +

» Extent (current: layer)

w Datasource Options

¥ Layer Options

P Custom Options

i [

eqefoftelan $§be Spatial Information qp:od oocduplgé: (Digitizing)

“IMG_SPOT6_PMS_201404060408069_ORT_1402532101_R1C1.JP2 ™ o3¢[Gs digitizing cpoq§ back-
ground image sa[gdad:cli

 Main menu § “Create Layer” 6320058 “New Shapefile Layer” o3 a3:(8s settlement qpz 0058 epesepqp:ad
polygon layer 006903 exe 2.1.6 2203&: 00bes0005(G: digitize co3li “Village_bond” file s265[gEa36:dl

e o3 polygon layer &l attribute table 0gE column 32006 copd[B: column name o3 “Vil_Name” cozol “Tog-
gle Editing “tool D{/ o3 234G digitizing 00053 Bes005"Add Feature™ tool ATAR o3 034G back-
ground image § settlement qpzoopS§ep esepyp:ad polygon features saes(sE digitize cpSAln

« digitize ocpSqCqE open street map o3 download cpOB:pE8Eanudi hitp://www.openstreetmap.org/
(or) http://extract.bbbike.org/ (co€e&sen (G) &l crooyCas: 6. j o3 [g§o3pdd)

e Land Cover/Land Use a[gdcBcopds coooyess . 224 classification cod(Gs 00058 Eonudi qrg&sdiodqod
land cover type 603§, epCs8:03c00: 905:068E0udi ([Bdeomn coleSiond crooyCesienodts
geo-processing tool 030358 s0§:008E00udi)
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60§08 Ce0003epyPs 2gePud0dEl :[y§en$00566prdg0pd Beagest congdbSteomn aep
qpseil AB3056qrgudeup 200500505 aBeognud6e0p5 6ol gdbSEem SaepyP:a0pd b9 FogePLd
o3 cog[oydon:qa0p503 38[goopSi Elements at risk $& hazard footprints [os spatial interaction o3 hazard
map $& elements at risk map 0300[G: §eq:e006(gd0? GIS 03¢ elgdonad0pdi

Elements at risk: Hazard:
Building footprint Hazard footprint

1
!
1

.| GIS map overlay
L

o oqeodm[gdyPieom eseplgelgd (Flood Prone area Map) o coboonif: coodydSEafgmanilgodlgt: =
0305 6o2:a86088e (Bwwrdd) Gonteadeogdand BE:[epi005005qs cvifG: eemnddewigsigpiad
[P3pomse[gedl

coghs
o1 selggesftyetional mudecoadepdiahiasgd joog eqeaniantetionogt oyesoosodu
Jr Joog 038 equonaagapabod [piecgdentqeom saceccdeayp: wpbgfeoseb
1 cobial oxdSecnndepitasioopd Joog eqeoniontedoocgt ayegaogpdu
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[
cymieay: (p-9)
LOGISTIC REGRESSION 222%4g[g&:(s¢ clggjeegepud elgdoood[gcs

8 modulesn regional scale Landslide hazard mapping s50305 adepd data sets $& methodology
32600:80503 cud|gogniepdi field data 9358 coo5wboonsean land slide inventory map $EcopSs& EsapdlgepSi
8ecpoyesion€ Landslide Vulnerability elgd[gEeo&lsa0305 0320009 methodology $¢ data qp:oopd Deo
Raj Gurung, nternational Centre for Integrated Mountain Development (ICIMOD) oo develop 0?800030030

method $& data type qp:03 sae[gdcoaodi

20€upqfgbzel qpbgudsed
e Google Earth o3 o33 landslide inventory 05680005868

e Independent variables (geology, river network, road network, landcover/use, etc.)o%: saa?:@@: logistic
regression method [g¢ landslide hazard map coo58EqS

=p0di{gieon es0mgp:
e DEM, Fault line, Geology map, Land cover map, river, road
Google Earth o3 a5 landslide inventory 00o€ 0op5e80205Clebi

1. Google Earth icon 9 o3 Double click 86[8: Google Earth application 93, 0ooEoCaepodali
2. landslide [46§Ea0pSesepqp:0? zoom tool ad:Gzepdli

&l Google Earth Pro [E=tiol x|

File Edit View Tools Add Help

¥ Search 0O Hlossfs &l & i ( =alk
Search |

gn,

7IEBWN, I205.36W
Get Directions  History
¥ Places
+ W& New_shapefiieshp
«smg New _Shapefile
</ Ing name]
2 Untitled Placemark
1T Untitied Placernark
0¥ Untitied Placemark
¥ Untitied Placemark
& Untitled Placemark
¥ Untitied Placemark
T Untitled Placemark
[ Untithed Placernark
¥ Untitted Placemark
¥ Untitied Placemark
QM . P
¥ Layors Earth Gallery 3
+ W= primary Datsbaze
S Youage
Y1 Borders and Labels
Y 3 Places
* L™ Photos
B Roads
- W £ 30 Buildings
W Ocean
- 128 Weather
! % Gallery vl e S
Global Awareness A A ’ =t
- 15D More 3 : ; £ -.Ut!t:h‘ earth
Terrain &

4



3. 3D view [13p58EqS$ Layers 633005§) Terrain o3 §6[8s Activate cooco:0ln 3D view (¢ landslide inventory

¥ Layers | Earth Gal

s Prirnary Database
> @ Voyager
E* F Borders and Labels
Places
b 1 = Photes
/== Roads
- W3 30 Buildings
'S E‘@ Dcean
5"‘ [l ‘ﬁ’ Weather
& S Gallery
s 16 Global Awareness
'S I More

=

Soruce : National Training on “Exploring the use of Earth observation data and modelling in disaster risk

mapping” prepared by Deo Raj Gurung, ICIMOD

4. Add Placemark $5[3: landslide[g®2005 esepqp:a? ©o5dl

& Google EarthPro
File | Edit View Tools Add Help

¥ Search E | ¥ J+| o Iéf'i@:
R & T

5. Landslide [g620p5esepal 35000563 wodewsdli

6. Landslide [gdoopSesepei 32000503 placemark 03380050l sagpiesepgpidcopSieadeod (folder
006963200503¢ Placemark gp:o? 036:98)
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<

Name:  Untitied Placamark|

Latitde: 185351336
Longitude: - 9423932, 77E

7. place mark qpoodaonieoon folder o3 Right click §6[3s “Save Place As” file name ¢og8ga88:Cl
¥ Places |

5 Untitled Placemark
T Untitled Placemark
1T Untitled Placemark
El & Untitled Placevark
TI ¥ untitied Placemark
El ¥ uUntithed Placemark:

- T untitled Placemark
1 Untitled Placemark
C1 4 untitled Placemark
T & Untited Placamark
T Untitled Placemark

“ 140 Temporery Places i)
] Untitied Placemark Add b
[Q[@ 4 copy
‘iﬁ F'nm-ulyi]:hbau - Elll!‘h:lwnltﬁ
r 8 Yoyager
» 1P Borders and Labels Save Place As...
b El ™ photos
@R Roads Snapshat View

8. eapoyCes: folder (F:\UNHabitat\RRD_DRM\Data\Exe_3_3\Input_Data\) 63200503¢ landslide_points.
kmz §00p5[ga86:dl

Soruce : National Training on “Exploring the use of Earth observation data and modelling in disaster risk
mapping” prepared by Deo Raj Gurung, ICIMOD
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Q)O'DOGG’L&%GP'.DOUO?&}{U&C 000C mmc.saadmsmmo?oetp, 3:33.@13 a)cm?ammg

‘Organize » Mew folder B -
MName Date modified Type

¢ Favorites
Bl Desktop ) ADPC 6/21/2016 313PM  File folder
|8 Downloads . clip_extent 6/21/2016 3:08 PM  File folder
. Recent Places | info 6/21/2016 3:08 PM  File folder
L LC81350442016065LGNO0.tar 6/21/2016 12:08 PM  Filefolder

Libraries 9] landslide_points 6/21/2016 7:30 PM  KMZ

Documents
& Music
Pictures
B videos

- Computer

9. QGIS o3 ¢&[Bs “Add Vector Layer” ¢ Google Earthcreated apoSaon:aop) “landslide_points.kmz® o3¢&dln
(probably inside F:\UNHabitat\RRD_DRM\Data\Exe_3_3\Input_Data\).

. S W Wik Qelobeor - Weh Frocosiy D
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10. “landslide_points.kmz" 0op5&ep Location o3 ¢p[GegEl

Soruce : National Training on “Exploring the use of Earth observation data and modelling in disaster risk

mapping” prepared by Deo Raj Gurung, ICIMOD
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12. “open”o? 86dl

13. Layers Panelog€ “landslide_point” file adlcon@s map window op€ landslide [gdaopdesepgp:ad point
263[5¢ 603,qepd
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14. “landslide_points” new point Shapefile o3 Right click 86[G: “Save as” o3 egscli

»

‘ [ Zemmie Lajer
m | Shies o Dwirvitw
(] Remove

& | . 1 Dupcn
@' Shor sath Sk Lirgur Se e Vinibilty
%

A

Vi

“Shari Lot Laper CRE

. et Projmet CRS from Layer

bie B
I—-'- % Cpen At Table

4 Tequle Edling

@
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15. Browseo386[3s o landslide file 03086:0pd location “F:\UNHabitat\RRD_DRM\Data\Exe_3_5\Input_
Data\"” o3 eg:Cli file name o3 landslide c8eoGs 936zl

A e - a RN LI
Format | ESRI Shapefile -
Saveas | | | powse |

)\« Myonmer_Traini.. » Training Data » v | 43 || Search Training_Data

4 Favorites *  Name Date modified Type
B Desktop L info 6/21/2016 308 PM  File fol
|8 Downloads |l LC81350442016065LGN00.tar 6/21/2016 1208 PM  File fol
%] Recent Places || clip_road.shp 6/21/2016 312PM  SHPFi

|| New_Shapefileshp. 6/2L/2016 306 PM  SHPFi

4 Libraries ] test_points.shp 6/21/20161210PM  SHP Fi
[ Documents || test_pointsl.shp 6/21/20161214 PM  SHRFi
o Music || test_points2.shp 6/21/2016 1212 PM  SHRFi
=] Pictures || test_points3.shp 6/21/2016 1213 PM  SHP Fi «
B Videos =l [ ] 0

File name: [EHIER -

| Hide Folders [ seve | | _ Cancel ,=..._‘]_
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16. o landslide file 03 QGIS o3¢ ¢&[Geg005 3a[g: file gp:oB remove cp68EQS =ofep: file gpsadl 0pe right
click $6[8s “Remove” select cp5[G: Layer Panel 03¢ o§e320Ecbal

» . LS
q!m « Y &vH 2O

X & landshide

k.1 landsbtide points hew  Shapefile Point

@
X

o[zl fddorodfae:
e300 [gEeo€]gt:

logistic regression method [ landslide hazard map cpo58€q$ 6320050l Independent variables (9)903
390?:@(3]9‘15"

1. Geology 5.  Aspect

2. Road network 6.  Curvature

3. Drainage network 7. Fault lines

4. Slope 8.  Landcover

1. QGIS ¢&[8s “Project” §63h

Fowm st & -

1] Mew el '
P Frizem Tevrglats v o
Oty Rt ¢ _,."i ] h:
B s [ 3 #x
B sewis,, Criesetss
Ely Seve 18 Inage,., e
O ... . -
| Progofoertes.  CoieSnfel

2. ‘Enable on the fly’ CRS transformation * check box o3 click c(p&3li oBe§n05 Filter 0E EPSG:32646 o3
§o5[g: coordinate systems list ogEepdli (EPSG:32646 refers to WGS 84/UTM Zone 46N) o3e§005 Apply
£6[8s coordinate setting o3 a[gpE:di “close” 3§l
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3. “Add Raster Layer” &[G digital elevation model (DEM) §oopSesep (F:\UNHabitat\RRD_DRM\Data\
Exe_3_5\Input_Data\ dem.tif) 03 ¢&dh

L TR

r:.!lll_l.u.-l i)
L i oL :-.'ll.ll.'lu-l -y

it | e [ 1% AT NER T E s

4. Processing > Toolbox 6BgEdl

F o B

mﬁhmmmuﬂ_mu— Hee.

DEERLR MOe s s Bx o
./ B ER-MAD N D s

o Resus v CrtealiH
B Conmander Crlaly 4

Tt
Vi nerre |

5. Processing Toolbox 2005 QGIS &l 900590056000803€E 6dl conepdi
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P—————— ) |

ElRecently used algorithms
@ vtorastvalue - Converts (rast..

& W.to.rast.attribute - Converts {r...
| Reproject layer
Proximity raster
Slope, aspect, curvature
& rgrow.distance - Genesates ar...
[ & GRASS GIS 7 commands [169 geoal...
- o8 Models [0 geoalgorithms]
B # QGIS geoalgarithms [107 geoalgorit...
| @ & SAGA (2.1.2) [235 geoalgorithms]
& | Soipts [0 geoalgorithms]

6. “slope” tool o gp8&Eqs slope o §odocopdali. “SAGA and Terrain Analysis” — “Morphometry“ce2n0503¢
Slope, aspect, curvature ©20p50303 cog,epd Slope, aspect, curvature 303860k

6 Slope, aspect, curvature

E} Raster ()
i g rslope - Generates raster ..
- rslope.aspect - Generates
8 Qm(ziz)msgeoalgmml
analysis

7. Elevation file 320305 “"DEM” file §opdesepad speo:dh method 320305 Maximum Slope o3 egei Slope
and Aspect 03350305 unit o3 “Degree” eggaozCli

8. file o3 save §EqS Slope Gonzon box 6B 850l

e



B COo O~ ¢ o ¢ C, ¢ (P o | [ C~
mmocmasag)spweua 3 ﬂogc 0m00C mmcmqmmmmoi;oqpa 3)0[%@[8 aJcm?ammg

[[Save to temporary file] J i
|| Open output file after running algorithm

Aspect -
| [save to temporary file] ]E]

|| Open output file after running algorithm 5
General Curvature

Save to a temporary file
Save to file...

[ [Save to temporary file] .
= i

9. BesnchB&wepdesepa?d qpoln  (F:\UNHabitat\RRD_DRM\Data\Exe_3_7\Input_Data\) [GsqE slope
§00p55E864(Gs save 03 63k

4 Saveve%lajer'u.. " 2 -L_!J_E:J
Format | ESRI Shapefil =)

4 Favori *  Name Date modified Type
B Desktop L info 6/21/2016308 PM  Filefol
|l Downloads L LC81350442016065LGNOO.tar 6/21/2016 1208 PM  File ol
%] Recent Places || clip_road.shp 6/21/2016 312PM  SHPFi

|| New_Shapefile.shp 6/21/2016306 PM  SHPFi

4 Libraries || test_points.shp 6/21/20161210PM  SHP Fi
[ ¥ Documents || test_pointsl.shp 6/21/2016 1214 PM  SHEFi
o Music || test_points2shp 6/21/2016 1212 PM  SHPFi
Pictures || test_pointsd.shp 6/21/20161213PM  SHE Fi \
B Videos =l . | v

File name: m -
Save as type: | ESRI Shapefile [OGR] (*.shy v
(. Hide Folders [ sve ][ conce |

10. Algorithm run[8se5005 §oo0) output 03 ©dc0:Cl

Slope
| D:/DeoRaj/Myanmar_Training/Training_Data/slope. tif ]E]
| Open output file after running algorithm

11. Aspect and General Curvature 0320305 2250 (8,9,10) 03 0066l Output file Gogod aspect $&

curvature §20p58598:08:¢0:0l. slope, aspectand curvature 03320305 DEM 030338006 Run dli
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Farameiss | Log

[1] degres (2]

Aspect Lnits

[1] tegre= -

Thope

[ {DptRta)Myarmar _Traming Trsmng_Datafecps, 1 R
Cipeery citpuit $he afber rurreng algerithm

Aspeit
D Doy My srorr_Trarirg Trsrnng_Cats/mepect 6F !_ “
Cipen output B after runreng Sgorthm
Genzal CLrvalrs
T/ DeoRa)Myarmar_FraningyTranng DataiCurvature, it l;| _
Oy oulpul S after runreng algerithm |_7|

12. cpSeeonqodgpiGedlon “close” o385l

13. g§jconeaoonewly generated files: slope, aspect and curvature 0303 “Add Raster Layer” a38sg&oln(F:\
UNHabitat\RRD_DRM\Data\Exe_3_5\\Input_Data\ ...)

7 Q615 2143-Exsen [ B e |
Project Edt Vew layer Settngs Plgns Vector Raster Dalabmse Web Frocessng Heb
™ .|  aN [ & - G DO I <3 [
DB RBLR 4 !Qﬂ S AL ANPPLPRAARN GQE-IH-8-5 - B
& B .“:-1 %% ﬁ g g el W Gl SR B o |l> g
Beoser Paral Bix : - ] Prosaming Tookaon ix
Vi cevae Ei — E
' Recently used algonthms
G | E ki Home & Siope, aspect, curvatur
Favourites & GRASS GIS T commands [ 169 geosl
'u ol Raster 1.7]
b o/ & tsiope - Generates raster
2 b EY & ke sect - Generates . ||
R & =45 (2.1.2) [235 geosigurtttwns]
R ter o Image analyss
| Vs & Vegetaton index (sope ba
.l] @ o | Rster fiter
& posecrs hgnhmt_:“@eu-b:ud)
q £ soatislite Skoe lengsh
ows
r Upslope:
@ | ® wes =t 3 rmmm‘m
. MEE, s Downslope distance gradient
Q Laws Panel I Relative heights and slope.
7 A eT L2320 Skipe, Bzpact, arvatre
Nl B
. o
| e
&'a =R 'm
0
V".. 314,635
5 R
o) 0.687438
N 0.708575 Therm v rleshird rerrids Fiat et

14. Road data (F:\UNHabitat\RRD_DRM\Data\Exe_3_5\Input_Data\road.shp)o? g&cli Bes005"Processing
Toolbar” § search bar og€ “rasterize” o3 §o50 ™ v.to.rast.attribute” o3 Double click §6Jl

4



mmocmmé,‘?'-ﬁgéfi%é 03 wok: :mdm:!mmowotp 3309 Ela a)cm§ NMQ
rasterize| GJ

£1- Recently used algorithms

| & * w.to.rast.value - Converts (rasterize...
[ v.to.rast.attribute - Converts (raste...
£l GRASS GIS 7 commands [169 geoalgorit...
1 B Raster(r‘)

& rsurfcontour - Surface generati...
=] \bl:lnr(v‘)

f ¥ wtorastatribute - Converts (:..

- & V.to.rast.value - Converts (rast...

: 8 G ma(u:){zsswmm]
4 =} Raster creation tools

15. ocow parameters (3) §320305 road, attr, $¢ Id 0303 cgzeosdli

. vtometatiibute - Convatts [arterize} 3 vector aye o a asterfayer. Ji B
Facamaters | tog | mep [T r—
Trput vechor Bayer
rowd 95632541 =3
Eource of rasier valuss
e -
mfm&wmmwuu—ﬂ
1 b=3

Name of column for ‘attr’ parameter (data type must be numeric)
i =)
GRASS GIS 7 region extent (xmin, xmax, ymin, ymax)

[{Lea\r‘e blank to use min covering extent] ‘

Use layerl canvas extent

GRASS GIS 7 region celsize (leave 0 for default) Saliet e GRedarse
[0.000000 E‘]E Use min covering extent from input layers

17. Extent reference 39@8 “DEM” o’}eg:@: “OK” $8<SI||

18. “Cell size” 0 20050058EqS DEM 632005§ data layers qpzo? expand cp&dh cell size o3 double click 6
Sl o%eyxﬁ Ok o%%&ﬂn




manocm:m&spu%éa%ﬂqs 00d0é mm&m:ﬂtﬁmmtﬁq&p: mo}:@lﬂ mﬁm%smrﬁ§

| GRASS GIS 7 region extent (xmin, xmax, ymin, ymax)

1634655,99774,699615.99774, 2051801, 2654, 2087771, 2654
GRASS GIS 7 region celsize (leave 0 for default)

Enter
1o the expression,

[lsavtbltnway file]

B8 [Whﬁ!'f;_m&‘_@_l!xﬂéﬂna
& aspect

% Open output file after rus

& Curvature
Bl dem
Min X: 63465599774
- Max X: 68961599774
Min ¥: 2051801.2654
Max ¥: 20877712654
Cellsize: 30.0
- road
@ slope
Values from raster layers statistics
LEL Values from QGIS.

MAN_CANVAS.

[ fnter your formua here]

19. 63005§ "Advance parameters"’o3 expand cp&dl

¥ Adwanced parameien
e ogr s Ankerance (-1 = o sagl)

! i .41

O T e

(e =
r—

| arve to tempuriry tiey ]

|| Open sulput fe after iunning akgoritve

20. “Rasterized"gx:oo% ooo:§1 box cﬁ%&@ Save to file o% %8(3]n

Rasterized

[[Save to temparary file]

|| Open output file after running algorithm

Savetoa tempora fle
Save to file...

21. “road_raster * $o6p5[gE F:\UNHabitat\RRD_DRM\Data\Exe_3_5\Input_Data\ c3200503E36:0l




B COo O~ ¢ o ¢ C, ¢ (P o [ C~
Q)O'DOGG’L&%GP'.DOUO?&}{U&C 000C mmc.saadmsmmo?oetp, 3:33.@13 a)cm?ammg

T2 =7

| ). D:PecRajMy. raning Data v O © Q@ LI [ B

ADPC "= slope. tif
dip_extent
info

| |, LC81350442016065LGNOO. tar

|| "B aspect.tif

Curvature. tif
= dem.tif
river_dist.tif
river_raster, tif
, road. tif
"% road_dist.tif

File name:  |road_raster|

Files of type: | TIF files (*.tif)

Encoding: | System.

22. “Run” 03860l aBe§005"road_raster.tif” o3 map window o3g&dl

| D:/DeoRajMyarmar_Training/Training_Data/road_raster.tif P
|| Open output file after running algorithm
(] 0% ]
[ R || Ose |

- rgrow.distance - Generatesara...
E}- 4 GDAL/OGR [47 geoalgorithms]

. [GDAL] Analysis

] - 4l Grid (Inverse distance toap...
i " 4 Proximity (raster distance)
- GRASS GIS 7 commands [169 geoalg...
- g m.cogo - A simple utility for ...
. B Raster (%)

| rgrow.distance - Generates ...
- B vector (n%)

@ v.buffer.distance - Creates a...

24. Input raster layer s2[g6 “road_raster” o3egsoli Metric 320305 “Euclidean” o3 egsoli"Open output file
after running algorithm” o3 check Gozdli

@




manocm:m&qm%éa%ﬂqs om308 mm&mqtﬁmmtﬁqﬁop: 3)0}:@[3 mﬁm%smtﬁ

| 1K G6Tha i . BT, M L8 NATITL IR (=]
SRLALE LS Pragnn el e O for Sefmi] —E
oo 8 5|
Lo LT PR R A e
|0 Bkt Ve vmeg faisad e if i S
gt i e el - E
i " i |
oo ]| owm |
25. “Distance” pon0d 6oo:§) box 0385(8: Save to file o3 §63h
- = - b
[ [maee = temempars e o ~eeizirs ~
||| e okt i wtar rurrieg algarithen T :
| pave 1 tewrwry i} ] I

GRASS GIS 7 region extent (xmin, xmax, ymin, ymax)

|634655.99774,6896 15.99774, 205180 1. 2654, 2087771. 2654 JE i
GRASS GIS 7 region celisize (leave 0 for default)
30.000000 o _:_j[z]
Distance
| D:/DeaRajMyanmar_Training/Training_Data/road _dist.tf 7 JE] —
|| Open output file after running algorithm
Value of pearest cel E
B | —

i 0% ]

|
L

27. “river network” idistance 0go58EqS 3290 (14 to 26) 03 c0bEEeNEA file name o3 “river_dist”
962863l [G:qE map window o8 ¢&dli

28. “geological map” o3 (F:\UNHabitat\RRD_DRM\Data\Exe_3_5\Input_Data\geology.shp) ¢g&dli “raster-
ize” 0re8l 6oon “Convert from feature toraster” o3$6[8s output file o3 “geo_raster” vreosln

(Refer steps 14 t020 if you need help.)

e



. COo O~ ¢ o ¢ C, ¢ (P o [ C~
a):mocmnsagspwouaigﬁogc 000C (1)0)&332{'0’)3)(\)0’)0?09‘]).7 33:11).,@“4' mcm§nmmg

29. “fault lines” o3 (F:\UNHabitat\RRD_DRM\Data\Exe_3_5\Input_Data\geology.shp) ¢g&d “rasterize”
0P8l 6o “Convert from feature toraster” o386(Gs output file o3 “fault_dist” vreozdh

(Refer steps 14 t020 if you need help.)

30. “landcover” o3 (F:\UNHabitat\RRD_DRM\Data\Exe_3_5\Input_Data\geology.shp) ¢g&dl

2gspodlgelgd (Hazard mapping)
1. map window 098 landslide points, geology, distance from road, distance from
river network, slope, aspect, landcover, distance from fault 0303¢Edl

2. “Point sampling tool” plugin o3 install co&Al

layer Settings [Plugins | Vector Raster Database Web
Manage and Install Plugins...
BL R

. Python Console Ctrl+Alt+P
R e :

4. “Point sampling tool * o3 select ap&(Gs Install plugin § “install” 63§63 8s83E:3203E: install coSognzepdn
5. “tool bar” ¢” Point sampling tool” icon 63§63l

o R [Ee - [ &

(R = R

6. “landslide_all to identify point layer” o385[3: layers san:cd:03egedl

R )
==
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7. file name o3 “point_value “ s20p5s& “F:\UNHabitat\RRD_DRM\Data\Exe_3_5\Input_Data\ * ¢s2505

og888:3h
J:H < = — ~
Eal A L ManmaTrani., @ Tismng D b + | bl S Frmmimg e
L . - - — et LS A ol i1 Py S R —— —_—
-ﬂ‘l:g.lh - Fores Foddns ==
|1 Dosuments * Edre E: e meddiieg
f B A BDRC BT LT PR
: 4 Humg ERRGT B2 P
& chp astera BT Lo PR
& wle RIT1AN00 30 PR
_‘: L szl Dink {4 b L DL Y] S, D Sar BITT 04704 Pt
Kirnedl .| chp_ oo ahp LU B DR E ST R
3 P B B SRR TR A ST Pt
F | sl ihg R0 3G Pl
it PrstaDviwn (&) _ i !
File pamp  CSLTTET
St e | Shapebn skl
e Rkl [ S || cioce |
E— —— —

8. “Add created layer to the TOC” 03 check co&oll "OK 860l Processing Gzdlon "close” 3860l

| |
point vector layer: 1
|D:/DeoRrajMyanmar Training/Training_Data/point_value.shp| | [ Browse |
|| Add created layer to the TOC
~Status: : )
Complete the input fiekds and press OK... [ o« ]| coe |
24
9. "point_vlaue.shp "file O% "F:\UNHabitat\RRD_DRM\Data\Exe_3_5\Input_Data\..." @ map window

a36CAli "point_value"layer & Attribute Table g&dl

L@ o Styles s
- @ postais 5 Open Attribute Table
éxsmu J Toggle Editing

@ wes Save As...

2 wEs Save As Layer Definition File...
: Ly Banel .o || Show Feature Count

& ® 7 &3 7 Properties

Rename

- % ® landslide_all
Eox ‘Mm_lm_tvn_l
e

| 8
E- (38 fault_dist
209,129
19518.7

10. independent layers 0o698ei point value o3 q§epdi

e
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o

u. I mAnm e ﬁm] [T T i -J.ﬁ; |
1 £ N | 0] Ao m'—l.w R |
2 i 4 E I iMmMELiEM Q.-I LDOOTE  JINEONOO DR O 4Eod BNl
a e LR ﬂ.l-lllll P IR oR LN LN TR
I'_ i R AR | I IIHI_;L'I‘FPIM'__:JMI' (i )
u T im' u"ﬂ:m' Mlllll L u.m ETEE L= L X
& r 1_' Himw TR LEME 1NN H.Ii! fh.ll.!ul_ R I
3 I F _1-_'“-"_—-'_--'i: ommal T pEeAN T ﬂr'v-—lnl (s T
wIE | I diwn seremw AL LEE RGO BRNLEEE LN el 0
r . Il :ih':iﬁT'_u.'ﬁill' T ibam meEm) asaose Lo Wi eiE
w i mn| ameEem warE iema maEm R
Iy — i —— - e b b L L LR

11..CSV" file 32[3686:8EqSLayer Panel Gsmcﬁﬁ“pomt value” cﬁ) right click 85[3: “Save as...” 03850l

Postalt ; nmmm
Snedaliie

S J‘ ‘“ﬂﬂh[’ﬂ"‘i
oo WiCT Save A
! WFS Save As Definkion File..
®we | o

Filtse..
=] Show Feature Count
B % T 5 propetes
Eeramme
% ® landshde_al
oo B e 1301 _type_1

12. CSV file §ep”F:\UNHabitat\RRD_DRM\Data\Exe_3_5\Input_Data\..” o3 ¢&cl “Save"o3 60

= "“-r

|} <« Myanmar | Traini... » Tmng,Dm »
Organize ¥ New folder

Documents =
&' Music

= Pictures

& videos

6/22/2016 4:22 PM
6/23/2016 9:12 PM
6/21/2016 308 PM  File foldef
6/21/2016 308 PM File foldeq

#f Cuompoitu 6/22/2016 4:34 PM )

& Local Disk (C)
s Kiranll (D)
Lg% Public Shared Dri

¢ Private Drive (X:) e
File name:  point_value

13. “Add saved file to map” o3 “uncheck” cpS[Gs “Ok” o385dl




%:mr5§

manocm:m&spu%éa%ﬂogs omsoﬁ 0.)0')8:33%1"53)(\)60?80‘[18 mo}:@lﬂ mﬁcn

| Format | Comma Separated Vakue [cSV] =]
| save as [D:/DeoRaiMyanmer_Training/Traring_Datajpoint_value.csv || Browse
RS | Selected CRS (EPSG:32646, WGS 84 / UTM zone 46M) ~[
f
Encoding | System -
‘ [ save onfy selacted featres
| Skip attribute creation
| || Add saved file to map
‘ Symbalogy export | No symbology =]

14. B14. “point_value.csv” o3F:\UNHabitat\RRD_DRM\Data\Exe_3_5\Input_Data\ cfegzﬁz Excel ogEg&ol
layers sa:dsel landslide points § value gpsadeepd *.csv “data o3logistic regression run S adsopdi

LI W c - o "¢ F G W i 4 | k&
t|x v M  lindslide siope fault_dist Cunvatsrs wicec  roed_dist gen_raste freer_diet
]'] m_'l. m 1 1 1947137 F‘.I!I - ﬁ_!ﬂ.'l_l.u 1_ 1':‘!.!?
3| GISAREY 0NN Y L O1L1S00 ARERAAT 00PN B e w0 1 1435347
4| EEIMAT MR B 1 1226300 1755106 -0.E006E ¥ 5 08655 1 1041393
5| 3 M7 % L 1LS767 LTTHRIE 034543 z 135 1051445 1 1z
6 SEIDNLG 30540 5 1 0 BIZEATL | 2 TTRT2 1 1353136
T | sEnml 2RI [ I 2BA02TH TH438E -0.08080 § 133 1ML 1 w0
B | §7SZARA 2CEIAIE z 1 2R0LGES | TTIEAQL -G0S z 180 73565 i dima5
5| AMEIEY HEIZIE B I Apass ZIESSRd 41030 T 1 endaoET 1 A
0| dveim.y eI L 1 ALEEE AT -0001S t 18 891.593 1 Bseionl

0 Untitiedt® = el :m.- History =t
i Dlseurceonsave | G 4 - L1 #Aun | 5% Ssouee - | oF [ mportDatuset- | | & = Ust=
1 mydata <- read.csv(“D: /L _Training/point_value.csv”, hel ' = .
2 head(mydata) i.wmm o
3 mylogit<- gim(lands]ide-slope:+fault_dist+Curvature:lanco, Data
4 susmary(mylogit) |oq-data 324 obs. of 12 variables =]
3 .|‘ . values
| F— —
= Levell 2 Rsapt = | O mylogit List of 31
Comsole - N =1
s 1ope YoBBDE-UL  L.1398-UZ  &.390 4, d4e-Ub Tt B o e e -
fault_dist -1.131e-04 3.377e-05 -3.350 0.000808 *** | Pie | Plots | Packsges | Help | Viewss =0
Curvature -1.165e+00 4.573e-01 -2.548 0.010824 = | ‘oo | M Bxport | &
Tancover -6.298e-02 5.246e-02 -1.201 0.229918 ' —
aspect 3.066e-03 1.738e-03 1.765 0.077641 .

road_dist  -1.016e-04 4.434e-05 -2.201 0.021975 *
geo_raster 4.858e-01 B.462e-01 0.574 0.565911
river_dist -2.006e-04 1.437e-04 -1.459 0.144666

Sigﬂif‘ codes: © '**=' 0,001 ‘**' 0,01 " Q.05 '." 0.1 *
1

{pispersion parameter for binomial family taken to be 1)
mull deviance: 349.23 on 282 degrees of freedom
residual deviance: 287.92 on 274 degrees of freedom
(41 observations deleted due to missingness)
AIC: 305.93
number of Fisher Scoring iterations: 4 H

¥

16. 632005313203€: script 03 script window 0gE§eSe0:dl

mydata <- read.csv("F:\UNHabitat\RRD_DRM\Data\Exe_3_5\Input_Data\point_value.csv", head-
er=TRUE)

mylogit <- glm(landslide ~ slope + fault_dist + Curvature + landcover + aspect + road_dist +geo_ras-

ter + river_dist, data = mydata, family = "binomial")

summary(mylogit)

e



msnocm:sag’sptﬁgé $§ Ug U)C 333{'0’)33(\)0’)0?00‘[) 333{ I:;IQ mcm§ mmg

-

@ Untitiedn~ =0 | !
| B E Clsoucense | Q- 1 [E#Run | 3% [ #source = ¢
- 1 mydata <- read.csv( D:/LH_Traiming/point_value.csv”, header = TRUE) | |

2 mylogit<- ‘Il(hndslide s1upﬂfm1\:__dls|:4turvature-'lancww +aspect+road_dist+geo_raster+river_dist, data-mydata, family="binomial’) |
3= In—vy(qr lagit) [4
4

17. logistic regression 0go58€q$320305§05[G:e00n script o3 select cvS(G: Run cosdl
mEm . e SR O S —

& —
_._—“—H

e LT e L

e T -
v Ainkn= iy ﬁ'.‘-I R R e bl Y

18. logistic regression &izaclgod 62005313203E:603, qepdiindependent variable o3&:el coefficient o3
6320053 286 Box 03¢ 60p qepbi A3 coefficient qpzoopS equation 2 §eoefficient (B, B1, B2,.....)

qPegd2051 Z 03 g§jg§ @82905313203E:0905005

CCoersiciencs .

tsrimare std. crror 2 value peislz])
tm-—:-n:i -7, FOle-2l  B.423e-01 -0.27% O.TEIIEE

0, EB6w-03 2.1588-03 4500 4. 44005 =
Hu Ldis -3, LE-04 1. 57e-09 -5 3} U, 900835 "
curvarurs 1, 16%es00 &, 573e-01  -T.548 D.O1GEZY =
Tancover =0, Hoke-02  5.J¢Ea-02 -1.200 0.F39H0ES
aspecr 3.0662-01 1. 738803 1,765 D.07764L
Foad_dist -1, dlke-fd 4, a0de-08 -3, 200 0,030975 =
geo_raster 4, 85Ee-01 B, d87e-01 0. 574 0. 563IIL
Fiver_dise -2 0Bfs-04 1. 407&-04 -1.4%8 0, 144668

| shgnif, codesy @ “==" B 01 '==' Q01 *=' 0.0% %, 0,1 " "1

[ spersion paramerer for Einostal famtly taken ™o bz L)

i I
P s T T f
Em g v e Bile v o tfiaks &

19. QGIS ¢ Raster 6s2005 Raster Calculator....03gEd

D I

DmBRLR [Ho

20. Raster Calculator o3& equation 2 80305 6320050l8203E:§05c0s0l

"slope@1" * 0.09+"fault_dist@1" * -.0001 + "Curvature@1" * -1.16 + "landcover@1" * -0.06
+ "aspect@1" * 0.003 + "road_dist@1" * -0.0001 + "geo_raster@1" * 0.48 + "river_dist@1" *
-0.00021

Name output layer as logit and format be GeoTIFF. Click on Current layer extent. Click on Ok.

&
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I [ :
i _Training Training_Datafogit. bf | s
o1 Outfomat | GeoTIF iz
mJ’iW"‘l |MWM| |
river_dst@1 : . :
I g | xmn [s3wssoerre 3 Ve (Gs61so7e 3|
| ymn (msmovzso [ Ymax (777126590 2]
Colmes | 1832 15 Rows. 1199 i
Outout GRS | seected CRs (E95G:3264%, Wos 84 /T v | B
_ % add resuit to project
v
e Jl= e J e JL s J[ s J[ e [ i |
i J el for N emse ) [ | [y ) o [ ]
le '|“|' > |__i' - J = 'i__i' <= ]__|' = | a0 'j_'" |
“Sope@1° * 0,094 Fault_dstB1" * 0001 + Turvature@1" * -1,16 + Tandcover@1° * .06 4+ aspect@1° * 0,003 + Toad_dst®1" = 00001 +
“geo_raster @17 * 0,48 + river_dist@1” * -0.00021

[ o | cna |

21. Z layer 0g05(Gedlon Equation 1 o3egqC:88as ez od3saqlepopbiRaster Calculator o3 codad:epbi

22. Raster calculator § expression 03¢ 65200533203E:§05(8s output file 63 elogit.tif 365$5038:c0:cl

‘Raster bands
Curvature &1 |
fondeover 61 Fmr_Jranng g Paajot
el : GeaTIFE -
| e et exen ‘
rives_dst@1 -
md:ml Nmn  63SSIOTM B W (GEEISHTI S
shpeB1 S === =4l
¥mn |:5s0126540 ¥may | 208777126540 :;‘jl
came 532 R —
: wasmm.;-@
% Add result o project |
e = | S e
] ] ] e ] (] [ ) ] 6]
L o (=T =Y T Y O T
< sl - ot ] e | = || w0 | & |
Raster cabulator expression
(278 ~ (ogte1l
Expression vald
=

23. Raster calculator § expression o3¢ equation 1 63622005313203E:§05(Gs output o3 landslide_prob

(F:\UNHabitat\RRD_DRM\Data\Exe_3_5\Output_Data\...) § 23&zcli “Ok” 03 $60l

e



24. output file “landslide_prob” aop5 landslide probability map [96[G: Landslide sac[gsacsa? class (4)
:ﬁa@eén 1 as low, 2 asmedium, 3 as high, and 4 as very high hazard zones

Range New value Description
< 0.25 1 Low hazard
0.25-0.50 2 Mid hazard
0.50-0.75 3 High hazard
> 0.75 4 Very high hazard
Soruce : National Training on “Exploring the useof Earth observation data and modellingin disaster risk

mapping” prepared by Deo Raj Gurung, ICIMOD

1. Notepad o€ 622005313203E:§0dc0sCl between 0 and 0.25 as 1;0.26 and 0.50 as 2, and so on and so
forth [G:q¢ F:\UNHabitat\RRD_DRM\Data\Exe_3_5\Input_Data\...c3200503¢ "recode.txt"[g¢ Save O

Range Mew value Description
=015 1 Low hagard
(L25-00L50 2 hicd hazard
Q.50-0075 3 High hazard
=075 4 Very high harard

26. “landslide_prob” o3 map window oagaliProcessing Toolbox § search o3¢ r.recode §o5(Gs double click
863l




ot:BMDUMsoLP: NYgln VEOTiLMD]

27. Input layerog€ landslide_prob o3 ¢&dli F:\UNHabitat\RRD_DRM\Data\Exe_3_7\Output_Data\e re-
code.txt (Notepadfile) o3 File containing recode rules 0¢ @&l GRASS GIS 7 region extent o3¢ land-
slide_prob o3 select,cp&0l cellsize 350305 landslide_prob o3 select cpd[@ 30 Gozdl recoded file o3
prob_reclassed.tif cogds Runo3$0dh

Parameters | Log Help Run as batch process...
Input layer —

I| | 1endside_prob [EPsG:32646] =)
File containing recode rules [optional]
D:\DeoRaj\Myanmar _Training \Training_Data\recode. txt E

GRASS GIS 7 region extent (xmin, xmax, ymin, ymax)
| 634655.99774,689615.99774,2051801. 2654, 2087771. 2654

GRASS GI5 7 region celisize (leave 0 for defauit)
| 30.000000

P Ad
Recoded

|D:/DecRayMyanmar_Trainng/raning_Dats/sprob_recassed.of
® Open output file after running algorithm

28. Layer Panel o€ “prob_reclassed” o3 right click £5[G¢ Properties o3o&dli
3

Fesras

imil
i agmn Soaw Ve

T ow Sl Liym GBS

B wrs S Py G By Lism

1 s Sk

LA

! Srew B
. = Lawm A Ligwr Qwlvstian Pl

T £ | Popurtm

Fanama
| |
& -

29. Render type 820305 singleband pseudocolor 63eg:dli Modesaogo select Equal interval o3eg:cl Class-

es o3 4 ogfd: Classifyod S50l

/. Layer Propertes - prob recssed Sty [ W a L9 "WYY
>, Gen ¥ Band rendering (=
Render type  Singleband pseudocolor |+
Band Band 1 (Gray) ~  Generate new color map =
Color interpelation Linear - Wllord - Edit Tnvert
|§HEE]@\:’@ Mode Equalinterval v Classes 4 5
| Mn 1 Max 4
l Cassfy l
Min / max angin:
Estimated cumulative cut of full extent.
Maoy
oK Cancel Apply Help
= = —— — —— — e e———




31. Ok o%%od]u

32. Hazard map o3qfepdihazard_map s»ess F:\UNHabitat\RRD_DRM\Data\Exe_3_5\Output_Data\ ...

63200503E038:Cl

Color | Label
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Accuracy assessment

Accuracy assessment :390908 ROC (Receiver OperatingCharacteristic) §>§ Area Under Curve (AUC) o% R
software packagcrg&o?:@én Point samplingtool a?rcj probability value for all the landslide §§ non-landslide
Bgpepdi
1. landslide points(F:\UNHabitat\RRD_DRM\Data\Exe_3_5\Input_Data\landslide_all.shp) sc;ogoS proba-

bility value (F:\UNHabitat\RRD_DRM\Data\Exe_3_5\Output_Data\landslide_prob.tif) c3¢pdl

2. 3006q§eo0n prob_value point file &l attribute table og€ landslide column sacgabyes (1) or no (0) $&
probability value o3 landslide column es230503E 63, qepdi

= _W_mmn
fse[taﬁ[%a-q,za»pm BlEmET:
Name landshide landsiide_ =
= 1 0.60633|
iy |2 i 0.62782
13 1 0.44996
34 1 0.27667
45 1 ML
55 1 0.89251
67 1 0.87824

3. attribute table o3prob_value.csv c8cosg: .CSV file 2a[g6a36:l

4. ROC 0g058Eq$ prob_value.csv o3 Excel 0g€ g&aln

M3 =1 | | M _fr

A 8 € n
1 /WKT  Mame landslido landslide_
2 |POINT {53 1 1 0.60633
3 | POENT {53 2 1 0.62782
4 [POINT {55 3 1 044996
5 !Fﬂlmiﬁ 4 1 0.27667
& |POINT {66 5 1

7 | POINT (56 & 1 089351
& |POINT (67 7 1 08784
9 |poinT (57 8 1 05454
A | POINT (57 5 1 097066
11 |POINT {67 10 1 033895
1?!%'“'“ 11 1 084t
15 | POINT (57 12 1 091082

5. column A and B o3 qo5dli column D o3 prob c3e[gpE:cliSave [G:qE3a50l

e



DINO0CN:NS
(o2}

A

spuméo

co

1

55_;@55_5&1:0\4.0\14\&‘0'4..4‘

6. RStudio cr%g@é]n

_F'-_:__!'-'-' o

e -

landslide prob
0.60633

0.62782
0.44996

0.27667

0.89251

0.87824

Dymes
0.93895

0.94109

091092
0.78183
0.65983
0.95328
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7. File >> Open File 63863

Banmen sath Farndina

8. roc.Ro3 F:\UNHabitat\RRD_DRM\Data\Exe_3_5\Input_Data\...ogEd
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9. ROC $& AUC 0g05q$ roc.R script o3run dhiscript 0g€ 652005332038 83260005 gpig€eosd

@' Fisal tagiurve A* = =
Flsouceonsae | O - Zapun | [ | SSource -

| setwdl 0 /Lm_Training/ ) =

Titrary{ROLR)

ac-raad. csvi "prob_value, csv™, headgr-THUE)

mytagit<-gim(lards1ide-probs ,dat a=a, fami Ty="01nomial "}

:_rl:ﬁ-ﬂ‘iﬂﬁ.ih%:yﬂhgi °r 1

pr 2T t.typa=t ("rEsponse”

pr ed -predictionprob, aitands1ide)

perf--performance [ pred, neasure-"tpe” K. measure-"fpr ")

F'Iulttpu'f. col=rainboe(? ), pain="Ro cwrve”, zlab="True Fositive Specificity”, ylab="False F

abTineld, 1)

< - performancepred, Reasur="auc"

A, T - per formance(pred, “aws ™)

ML~ 35, MBS 1 C[AUC, THP3Y. vaTues )

# Hd‘qur min ang mza BOC AU To the center of tha ploc

llemﬂnit bortoaright ' ccol=c( "black ). cf "aucs=l, 7748 ) Jbox. 01 = “white™)

e ol ool el PR R

10. script 006903203 select apdG: Run o3850l

@)Untitledt ¥ @jrocRx | =0

O [Flsouceonsae | Q /v L1 CHRun | 5% [Source -
2
3
4
By
[}
7
8
9
10
11
12
13
14
15
16
17
11. R interface &l p302005§ Plots 03 §6dlon ROC plotted o3 6og,qepdi AUC o3copbseop, qepdi AUC [4EqE
accuracyqecm& 20p507e388!
(O TN e wee— W
oy -_ . e — -__'m__.l :..-. — M,t o 5
e - = R WA Do | Sg | im0 PG b W o i
| '._u-ul-l—i - ]
II!- iﬂ‘l—lfFl‘!"hiTl'l a
I i
anx 0, FRABTAILIRET
i mac. cp Worml clays gerformencs
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st sl cluce @it oresacs
LT narE] glacs grémicrion
aras dmsadl rum [LoZEI] 05T 3OEE.
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A [ !
i ROC curve
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e e, TR 1 = I.-"'_
durber ol Eduter Sgerieg dteratioes: 4 . o
| ® HHH‘HN"W'I:-I::EI:.E 5 =
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» ablirm|0, L) o
E wﬁ-’-ﬂ{-'-‘__rh'_-: | ! L 1 I _I L
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%09 print coo58za0305hazard maplayout oo 3350&20&[gdAIG)
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coomjCas: (p-)

SPOT VEGETATION DATA 352%4g[g¢:{g¢ S:ealCaqgpi(at: 3203(qod[gtsse
cong[pdenpamneodamniys

[4§608E¢m000538 6320 algpodeny desepaopd o3E(godelzalgniesepesoogpé §E:upddlon Biedlé
GagP:3a0? 38den:qopdi S:gpogSiasndigts [gEcosgrp[ats elgedagnaagpdencagimesgtodon eaa0d
p00323>93E:323Esel Cpose:sE Bignieapanclgeacsqp: B80deodlaopdiBeromyCediogE adsémaagmacsyp:
6088 [Ben€aoc3euigsst Siealqalont Bod§keqen? :203[god8EqS multi temporal Landsat satel-

lite imageries qpzo? 938 2013 & 2015 3203E:§ NDVI value qpzo? §E:a08e0ocmei

20€upqfgb:el gpbgudged
multi-date satellite imageries o3 2348s crop gpseizacfgeacsadeont[iod ecpansasst agricultural
drought o3 sa03[gode0:8Eqsn QGIS software o€ clo€eam clipping image, image enhancement, gen-
erating NDVI, NDVI difference images $ spatial statistics tool qp:s¢ qC:&:036:08c068!

39:1?:@9030 630m4p:: Landsatimages for 2013(Normal Year) and 2015(Drought Year)
oeodyp:
(A) Data [gEso€[gé:

1. Unzip the files

o Zip cv68Eqs 7Zip o3 www.7-zip.orgogé download cpSdl

H — [T
Kl o !
— N——
= - peairemgi
= [ e —
Lty ! L L T e g
o b i 4
Note: To unzip, simply right click and select ‘Extract to.......... . You will now see this:
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2. Semi-automaticclassification plugin o o33 raster bands gp:o3 DN ¢ Reflectance a3e[gpE:qS

e Semi-Automatic Classification Plugin (SCP) tool o%o?@ top-of-atmosphere (TOA) reflectance
cﬁe@p&eéu QGIScI) SCP tools o%g&éluo@ tool ¢ SCP wmdowf{l Pre-processing’ o3850l

Image list

ImageName | AcquisitionDate | CloudCover | Path | Row |  minlat

4] EEEEE |

Download

[l pow docks | | ) Quickuser uide | | e he | s

e process pbeeonE§Eqs Landsat bands qp:§ep directory o3epgEAiMTL file 20p5c0p5s o directory
3€&qepdi ad MTL file o3& gain € offset values gp:Ol8s digital numbers ¢ TOA reflectance a[gpEsepogé
adsopdi dark object subtraction for atmospheric correction 03copS:c36qEad:§Eo0p5 pan-sharpen

<ﬁe§ocﬁ9o§=9éu

Note that pan-sharpening will add considerably more time to the process.
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manocm:mgspu‘iséo‘féﬂqs 0(.'0808 mm&m:ﬂtﬁmmtﬁoﬁo‘pz mo}:@lﬂ mﬁm%smrﬁg

[ Sermi-futomate D sticn Pugn = = =

i ooy | Jerapomeng  leweck  abdse  Yseugs | [ mo |
| Thuncsat | M Clp e rasters W St et s

Do by oL Ll haees | Gt deartiwy |

Sebect ML Bn §F not o Larcheat drmctory) | Sebect  NTL Fie |
| Band | RaDtAMcE MR | RADIANCE ADD | RERECTANCE MIAT |  REFLECTANCE ADL

o dBe5005 “run” 850l output file 38:q0p5 esepadeq:opdi Output file gp:od folder 2008006960005(Gs

286zl
[ i Lbmrrarss Climsbowgioon T ~ o ® |
Fonn Bowa: Mo e e ook e e .
Dol T B b kgl | PV A0, DT i, ek A LT B R A X AT 1 '-] [
I, it o o :
W Ay DAL e o W U ekt o bt ¢ L |
ot g s 122

el l.l-_E'lj D A LTH I.;q.t:l-'r_! | s -.-l.'l-l T s Arswd a._1
| [T | Bkt s | e ans | l.nn.'rm::_ur i
|1 LERLSMs AU, T TR | SFUn
[ Lentmmimasaunen vit 4o {1 o
3 LSETHM R IR N sl v |
4| LCEIMIT A0 B TR | Laz AL 2 |amme
3 LERTIOSER I IL O LT ji-" 1l Rty | A0 qmj

| | E

J
3. Stack the bands

e layer stacking cpbq$ image qpz0005 folder 0o&9aR€ §aepdi layer stacking cpdepoze wdlofeogiEeon
band gqpz0? o3 folder ¢ remove coSdliRaster toolset 630058 *Miscellaneous’s *Merge’ o ad:opdn

e
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R e BT cadn g of Zlent...
pin-dvia vakie: ~ |1 ——
e

L wdwmee bt arwfben i
ook i aiere taihe W o Frobmoags:

w Lrral i s

¥ pudd Virtual Raster (Catalog)...

e o o e Beren

piiad e ar cpparmee -l GTH o [
- h.rnnl s Dyt Bms & 4 Wuriou] S5 Lnks
B I L
i bl Bes t A daink
Lxllh“ﬂﬂ'lgklmj I"r‘: =]
l.riric-hﬂ.u.-__tliw{uut-gl _:l:n.uul_d-ubh -

A ke, o LT A,

| CReE HED

merge function o3& layer stack cp6ed band gp:oopd8ep folder o3 Input directory o3¢ select oSl
Output file cosdli data value o§eooo Pixel gp:o3 Value : 1 or -9 or -10 cozdl aBe§005 “Layer stack” check

box 0% check C\?&S]u ok o% %&3]"

5. Subset the Image

o 0§62005 0Cooou[gE§ES ofo3ad eogqevepdi No data values 20p5 $§003 ‘washed out’ o
60l aeoa0pdI cod9eaneomnseed og§co3a00d zoom (30068 c8oopdi [Biesn0d depRed o3&

00§03 [52005¢053

AAERRINKERG B o
'

T

sraamrdbeabo

o Image 03 65epodd903 Zoom cwS(Gs od Image ¢l Property o30&[G: style o3egedli *Mean +/- standard
deviation” button o3 check cp&dli extent o3 *Current’ egd: “Apply’ o3§Sdlicolor composite o3 5,4,3

[GEBrc0sS: 3050

@



¢ wot:agmnumesdyp: Nyl vy

*  Image o3 88 2203§ep2a3E:03 [§0500058EqS ‘Clipper” tool 03a:w0di 'Raster’ ¢ ‘Extraction’ 632005 Clip-
per'o3eCdlinput o3 [godadeon image cosd: outputfile 03 soopdeo:dl "mask layer” option o3 egedl
63200503¢ [g0da00dcd20pdesep polygon shape file 03 cegzeo:dh OK o3850

Reference :Geoinformatics Applications in Disaster Management prepared by Sreeja S. Nair, Assistant Pro-

fessor, National Institute of Disaster Management, Ministry of Home Affairs, Government of India

£ Clipper ? X
Input file (raster) | Merge | Select...
Quputfie 2.3 8/Output data/ExtMerge.tf | | Select.
| Nodatavale [0 =

Clipping mode
Extent ® Mask layer

e =
Create an output alpha band

® Load into canvas when finished

- gdalwarp -q -cutiine )
' F:/UNHabitat/RRD_DRM,Data/Exe_3_8/Input_data/Myinmu.shp -
| crop_to_cutline -of GTiff

| F:/UNHabitat/RRD_DRM/Data/Exe_3_8/Output_data/Merge. tif
F:/UNHabitat/RRD_DRM/Data/Exe_3_8/Output_data/ExtMerge. tif

oKk || Cose Help
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6. Compute NDVI

¢ NDVI value 03058Eq§ Main Menu ¢ Raster toolset §'Raster Calculator’ o32%:wobi [§o5000500n:e000
image 03¢l “Raster calculator expression” 0g€es050l2203E: §05(8:"0k” buttono386Al

# Raster calculator ? 4
ExtMerge 181
ExtMerge 182
ExtMerge 183
ExtMerge 184
Extierge 186 :
| Xmn  [7a929.19533 %) XMax (777390808889 3
| ¥mn 241706750283 |5 Ymax (245310477085 5
| Columns | 1149 = Rows | 1201 =
Output CRS | Selected CRS (EPSG:326%, Was 84 /T + | B
| Add result to project
J"u 3 e
N . S = O O Y A
SS  [ ES) O)  FYO 0  L
s Jlo Jl = Jl e Jl o= Jl o= J[ #o J[ o |
("ExtMerge 184" - ExtMerge1@3") /[ ( ExtMergel®4" + ExtMerge 183")
“Expression vald .f:\::tlv_a'te
i m .[I._-..c;:;h&“l:.

e output file 3 NDVI cosGs output file 63e32005013203E:603, g

Remark: The range of NDVI value is between -1.0 and +1.0.
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(B) CROP MONITORING & DROUGHT ASSESSMENT
e Landsat images 2013 $& 2015 320305 NDVI o3 step 6 3203C: ‘Raster Calculator’ o33 cod&[8s ogaddli
(In reality, average NDVI should be calculate for one season)

e output file 03 NDVI_2013.tif $& NDVI_2015.tif opcosdli

e NDVI Differencing cobq$ ‘Raster Calculator’ a34{g: satellite images 2013 & 2015 o3&l NDVI value o3
$05(3s "NDVI_Difference’ saes[g¢ output file 03 238:0l

2 Hude vl 1 i
[ - Ersal Lee—
Fa PR _FT1EE1 T e
Hid Mgl i i i e S T o
i d kvl Zaw TR £

[P ] Ll S T -
T IS 0RO 3 - DOR UL =
Crherm | THL Enam  ITD 5
g (RS T (5, S s ek e v

W Ugralaer
+ =i k-1 k. L+ ] [ 1 ] i
i - - Ll h 1
- = »a Wi o

P TP pp—

o T e LT T

(o] o

1. NDVI difference image o3 ¢&[8s 083l value 20p5 negative ranges $& positive ranges saeg(gEeo, qopdi
Positive value 205 2013 Vegetation 20p52015Vegetationcoo phoopSi Negative Value meanaogd 2015
Vegetation 2052013 Vegetation cood pyo0p5i
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administrative boundary 3203E: NDVI Difference valuesqpso? averagedooddl

a. NDVI Difference 2005 10% coodqps(Gs 25% coodepd:OlanWatch

b. NDVI Difference 20p5 25%0005qpsdlon Alert

Drought Index 220305 6320050l formula o3a%:0l
Drought Index = (CONDVI Drought year -CINDVI Normal year)/ CINDVI Normal year *100
Drought 820305 Watch / Alert o3odcosdl
(g2 district 2203050055005l

“Raster” main menu ¢"Zonal statistics” 03 2348 Myintmu township 220305 NDVI value ¢cdlE:o?
030500

& OG5 2184 - testNDVI - [= ] *
Project €St Vew Llayer Setngs Plgns ecw [Rastr| Dotbase Web SOP Procesmsng Meb

DEB8RR JPFLT FPPasBEe

P IVBR G RBRO| e |2 P ER QC-H-5-,0EI = @

AV Poamm | v EEE D E e twe tws OB tow o8
“* QB %NS BT

[

PR T T ! B o
Ly Pare! @ Ecracson . ¥ = SCP Dock x|

E : : SCP inpat ol

O e
% e
% - T T—
@- ] —
@ Laap
,:= ummum:

zonal statistic window 03€ 2013 $& 2015 images 320305 6aonEgeddl

Remark: The coordinate of the layers should be same coordinate system for zonal statistic




/ Zonal Statistics

Raster layer:
ExtNDVI_2013
Band Band 1

Polygon layer containing the zones:
™M

Output column prefix:
2013

Statistics to calculate:

|| Count
X Sum

zonal statisticscobeonE[Gedlon"Myintmu.shp” township layer &I NDVI value 9@edl€:o? agoddh

.l* Pyidiie o Feiluies s |, el 1, seected O —_ ad :HZ

J EBE RSB EESYRESNAER EERE

e | =2 | e | ee | eea | e | Bowed [ Bisee |
1l Sagpary Eogon TTL OO LITINIC [} |high 30130 BT | IR, 5750390, .
i | 1147 ; . |

; faf¥

T o M Pewsres.| &

Drought index of Myintmu township=[(196224.51-361394.82)/ 361394.821*100

=-45.70%
So Drought index is > 25% of normal then this township status is “Alert”

cuigss

o1 3200050lsp55006:03 glge coCoopd Joop $& Joog 0x¢ [Gs0dondedel S:eslCeqgpsats
2035:¢[g003 gp§Eoocm (Processing 2203050§600690%:03 03:d)

e



copmicoy: (p-9)
¢30BE:8oq magepalgelgpopadigs:

[g8o0ySiecleso00005 [486¢08ECEN G0mESE65005900500058§005 [gbooysied esoolgd: ¢4
e300[gbeomnelopé 20omosooyeepaddon 32000533:3365¢ 0p5:86000gp: B80Sdaningudeon esep

[§620p511948 ¢ 1994 gpezacplien [48§08E¢B 3208E:8Emap&: 00 9 0Ea3a5Giyboopdn MALA' Cy-
clone(25/4/06), TORNADO (28/4/06) and Nargis (3/5/2008). Cyclone Nargis 2005 3263:3kadsqb[d:

©803E:eop¢ SeglgonadadigbeoscopbiMay 2008 ¢ [Biwnieomeso3tiBae (G 0005[: cpedlE:150,000

eo0ed8e safepizaqodmnadigded coffiesnnd BEmmoSimgapudmacglded eecnieod, c83adaonaogdi
8e0v, 0808:03E Geographic Information Systems (GIS), Eza0p Remote Sensing $p5:0p2003 Disaster Risk

Reduction 220305 3203:qjepS[gdoopdiStorm Surge Model o3 a3Emcp§igpieionndeapodeeagpdkeSsse
conohmoplgdeoqs $C Disaster Prevention & Preparedness qpeaogabeopds c8sabeam cyclone hazard

zones gp:a0odd 3>00:qepSistorm surge depth, the geomorphological map $& the Digital Terrain Model
(DTM)qp203 Hazard zonation maps qpifgEsoCepogl od:epdiGISen functions gqp:od ad4d: surge heights
Qe cqRo:8:dqP:adcoodedi

20€upqfgé:el qpbgudsied
e Storm Surge Mapping 320305 3226602 dataset gpsoSeoq$
o c3=deomndata 03 Download cobonodeoqs
« Distance map, decay coefficient, $& surge height qpzepSa3 0305000503 d3coqs

e storm surge modelling method o3 a%4{g: Cyclone Surge Hazard Map, Vulnerability Map $& Risk Map

0303 GIS 03¢ 6pbaBpdeecnEaopd o3 Beoqsi

@o@:@leoao @30 :DEM, Coastal Line, Administrative boundary and population data
eoqps
on Layer colCzo0pd[gC:

e ‘coastal line’ layer o3 Exe_3.5 folder ¢ ¢&dli
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Ji Distance layer o3 o§o34gé:

e Raster§ “Conversion” o “Rasterize (vector to raster)"os(Gs'CoastalLine’ o3 raster format o3 a[gpEzSh
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e Rasterization co5eC ‘Coastalline’ vector layer i attribute table ¢'code’ filed o3 copd[g: filed value o3
1 cosqepdn output file o3 *CoastalLineR.tif” §86:3h



/' Rasterize (Vector to raster)

Input file (shapefile)

Attribute field

CoastalLine - Select...

code

Qutput file for rasterized vectors (raster) utput_data/CoastalLineR. tf |
Keep existing raster size and resolution
® Raster size in pixels

Width | 3000 = Height | 3000

o

Raster resolution in map units per pixel

Horizontal [ 1.00000000 B vertical [1,00000000 =

% Load into canvas when finished

gdal_rasterize -a code -ts 3000 3000 4 Coastalline F: !
\UNHabitat\RRD_DRM\Data\Exe_3_S\Input_data\CoastalLine.shp
F:fUNHabitat/RRD_DRM/Data/Exe_3_5fOutput_data/CoastalLineR. tif

ok || cose Help

raster format e[p&4Gdlon  “CoastalLineR.tif’ layer o3 right click 86[3: style tab ado&dlisetting o3
62200501203E{gE N

¥ Layer Properties - Coastallinef. | Style

? x
[a
w Band rendering =
IWW Singleband gray - I
Grayband  |Band 1 (Gray) | - Load min/max values
. Cumulative -
Color gradent | Bladk to white - omtat. (20 ¥|-i90 Ti%
Max 1 -
it stendard devistion x| 220 (¥
enhancement SHEtch Jo oo =
' Extent Accuracy
* Ful ® Estimate (faster)
Current Actisad (slower)
w Color rendering
Blending mode | Normal - 3 Reset ]
i} 0 s | Contrast =C= o : o
) 0 % | Grayscale [OFF -
Hue Colorize [ | stengtn 0 (%)
w Resampling
Zoomed: in Nearestneighbour ¥ out | Nearestneighbour |v Oversamping 2.00 ‘% fa
-
Style ~

oK mndlmlnup




e ‘CoastalLineR.tif' raster layer o3 632005313203E:603 qopdi
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 “Raster” main menu§‘Analysis” o"Proximity (Raster Distance)” o3 a3s(3edistance map gpoli
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Input nile ’CoastalLiner.t output nie : ‘vistance.ur. distance units lClHeleHel]
input file :*CoastalLineR.tif’ $& output file : *Distance.tif". dist its 03 “"GEO” o egreusd

1-'": Prl:l:l:im'tl:].' {Raster distance) [ b
Dutput fle i¢_data Distarce. Hf Gelact... |
Vaiues lo
T -
Max dist o 1=
wat [ -
Fixed bufval [0 -

% Load into carmras when finished

_|

pdal_prondmity.bat
F: mwmm%jﬂHMExejjmmuﬂ

afCoastalline®
F: LhHahitatRRD_DRM Data/Exe_3_9/0utput_dat
| a/Distance. if -distures GEC -of GTIff

[ o cosz o

output file (‘Distance.tif") o3 Right click $6[3s setting o3 Style e3200503E[gEA
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¢ wot:agmnumesdyp: Nyl vy

 ‘Distance.tif’ layer 03 6s2005013203E:603, qopdi 00326600 GaE3§esapyPd vudgpasadepd

e Ayeyarwaddy admin boundary o3 ¢&dl Raster§] “Extraction” ¢ “Clipper” tool 03 233 distance mapo?
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o result file 03 633005d3203E:603, qepd
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o distancemap o3 reclassified cp58Eqf style§| settingo? 6300533203E{gEA

3. Calculation of Surge Decay Coefficient (SDC)

Surge inundation maps o[g€eC surge depth decays in land 03 gpq§cd32690di Surge Decay Coefficient
(SDC)30pbs ealoncdi qodsa(gEddyps(morphology, embankments and elevated roads) $& land cover
(houses, rice fields, homestead gardens with trees, etc.) o3elop& godo3cHgad Surge Decay Coefficient
(SDC)c3, 68l 0o0dn 1peocoeom surge height aopS shore line ¢o[3s shore line $&op§iopC:dEimangaacos
$C Besepai elevation el 0oopS[G: SDC $E00p Gagpayjognio ¢oopd[B: inundation maps coodgudiDelta
region &l flood height & inundation from the coastline s00505903000p5(8: 6320050l @vI: cpodooronudiNar-
gis case s:;ogo% flood height : 7.5 m , the total limit of inundation from the coastline: 60 km]<§ Constant

surge depth in the first strip along the coast : 4 km

Table 1: Relation between Flood Height and Inundated Area

8eqrpd:dqe0m adungps 99G0IC: GaRE:dqEoN
eqzalgt (0065800 SomlgE s§oogp: (0o&s§sonSso
FPOPIIGO:) 30380m[gE saoppmaco:)
Q9 Gooo Go

Surge Decay Coefficient (SDC) is calculated by this formula:

— Surge height - Avg clevation of the land at end of the surge
DG Wi_tlﬁl total Inndated area - Width area with constant surge
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inundation depths 320305 surge modeling ¢> 3200050l formula 03 SDC value ogondadieodi 6830050003

3650
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Mhesteation of 7.5 m Suwrge Heaght Decay in Land

e atthe end of the surge (Coastal line ¢ Goooo 8omzangn) o3¢ average elevation gpSEq$ “Raster” main
menu § “raster calculator” 0R¢ command o3 682305313203¢: §05Ch

# Raster calculator T X
‘Rasterbands Resultlayer
ExtDistance@1 § -
e d n Outputlayer E_a.:m_pmm_sokl. .
Output format | GeoTIFF ix]

; Xmin |627476.00685 5| XMax 909960.07984 5

Ymin |1733872.50152 |3 Ymax 188360079621 | =

Columns | 3911 121 Rows (2073 =
Output CRS selected CRS (EPSG:326%, Wes & v | &
% Add result to project
S O S = T 0 | ™Yo | O
P [ S O L P | I || T T
P o e | | | o | v

 Raster calcul =

{ (‘ExtDistance@1" >=60000) AND ( ‘ExtDistance@1” <=60100) )} * ‘mergedem1@1”

i oK i}_ ftg;ae W

3 Cottie




B COo O~ ¢ o ¢ C, ¢ (P o [ C~
Q)O'DOGma&(%GPtDOUOi gagc 000C mmc.saadmsmmo?oetp, 3:33.@13 a)cm?ammg

/ Raster calculator ? X
- Raster bands
CoastalineR@®1 | | Outputlayer liata/DEM Distance_60kLtf| | ... |
Dﬁﬂ_ﬁslmce_ﬁd:@l
e 2)
mergedem@1
| Xmin  [627476.00685 |3 XMax |904666.97498 |3
Evm |1738062.3555 5| Ymax | 1868689.00012 |
Columns | 3000 'S Rows | 3000 =
Output CRS Selected CRS (EPSG:3264, WGs 8 v | &
% Add result to project
T
o+ JLos Jl s J[ e J[ s J[ @ J[ w0 J[ ¢ |
- Jle Jla J[ s J[ ese J[ e J[ w® J[ > |
s Jl> JL = Jlte JL 2= J[L 2= J[ a0 J[ o |
- Raster calculator expression
( (ExtDistance@1” >=60000) AND ( ExtDistance@1” <=60030) ) * mergedem@1
Activatefimab el

( ( "ExtDistance@1" >= 60000 ) AND ( "ExtDistance@1" <= 60030 ) ) * "mergedem@1"

o o803 632005013203E: 6ogqdepdi
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Strom surge 329320 DEM value 99colC:gp&Eqf “Raster” main menu ¢ “Polygonize (Raster to vector)”

ot:BMDUMsoLP: NYgln VEOTiLMD]

o3 0548 the raster file 03 vector file o3 a[gpE:Ch

elevation value 9cdlC:o [03p98EqS “Vector” main menu ¢ “Analysis Tool” G=2005§ “Basic Statistics”
mmﬁ@ﬁ
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7 Polygonize (Raster to vector) ? X

Input file (raster) DEM_Distance_g0k ¥ Select...

QOutput file for polygons (shapefile) DEM_Distance_60k_Vec _ Select...

R Field name DN
Use mask [ DEM_Distance_60k '] Select...

% Load into canvas when finished

' gdal_polygonize.bat
- F:/UNHabitat/RRD_DRM/Data/Exe_3_5/Output_data/DEM_Distance_60k.
tif -f "ESRI Shapefile” G
| F:/JUNHabitat/RRD_DRM/Data Exe_3_8/Output_data/DEM_Distance_60k
| _Vec DEM_Distance_60k_Vec DN
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B COo O~ ¢ o ¢ C, ¢ (P o [ C~
mmocmnsag’spweeaigﬁagc 000C a)mcmodmsmmo?oetp, 333{:@[3 mcm§ammg

e total DEM valueo? 6=2005dl9203E:603, qopdi

/. Basics statistics ? X

Input Vector Layer

Parameter | vae |4
[ivean 53315297509 ]
StdDev 2.72032564947 | .
Sum 10839.0
Min 5.0
Max 170 =
N 2033.0 -
cv 0.510233605... ¢
Number of unique values 22 E
Press Cirl+C to copy results to the dipboard

To calculate the SDC using the following equation:

Surge height =7.5,
Avg Elevation at he land at end of the surge=5.33 m,
Width toal inundated area =60000 m,

Width area with constant surge=4000m

So, SDC=0.00004

( ( "ExtDistance@1" <= 4000 ) * 7.5 - "mergedem1@1" )
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Delta region & Cyclone Surge hazard mape§q$ Digital Elevation Model(DEM) o3 32800 inputsa[gdods(Ss
005 cosdl

(a) Distance buffer map o3coastline ¢ generated cpSdl

(b) Map calculation o3 distance maps&Digital Elevation Model coloonpSogabaln coastline w4km 2a0pC:
surge depth o3 7.5m o8 oasoepdi coastline ¢ 4 km $& 60 km 30302060038 surge height 03E:320305
surge decay coefficients ol gonpSogadepdi decay coefficient o3&:61 modified elevationso? original
DEM datag 632005012003E:0305¢p5

Modified DEM(m)= (inundation distance — constant surge depth distance) (m) X Decay
coefficient (SDC) (m/m) + DEM (m) (Original)

(c) final hazard map o3 Modified DEM o original elevation map o3505[8sq$ o005

L LI 1=
- llm;--.-_l.-




O pdieq 0880dagude 3a03{god(gt:

eq[0¥qe cpsagpiel a83050gude (vulnerability) s300pSer0ocdlEnpBieaedigociBod [gddloopSivul-
nerability o3 scale 0 ¢1 cBasdlgoopSiflood depth qp:qE vulnerability 20p5 copd: linearly oB:conwepSiflood
depth sa§je§jeeol > cpzagpsel aB3050gudeq (vulnerability) o8 03058EqS 6320050203E:0p66800EqwRdI
e Coast e 15 km 3303E:03 vulnerability ¢ 0.7 1 036§005 surge inundation maps¢  distance map o3¢
15 km § average flood depth o30g050p5
e 15 km flood depth map & histogram 32 average flood depthat15 km 2095 2.5 m [gdoopSu
¢ Coast mes ~30 km 2203E:03 vulnerability ¢ 0.3 1 average flood depth at that distance : 1.4 m
e Coast mes ~4 km 3203E:03 vulnerability s1 1 average flood depth at that distance : 3.2 m

vulnerability maps o3 Vulnerability Coefficient (Vc), & hazard maps ¢ flood depth values algpod(Ge
§$€2081Ve o flood depth 32q percentage of vulnerability 2005¢05gi05mesopepdi

Table 1: Vulnerability Coefficient Values

Distance from coast o
Flood depth (m) Vulnerability Vc
(km)
- 0.0 0 0.0000
30 1.4 0.3 0.21429
15 25 0.7 0.36364
4 3.2 1 0.42857

According to Vc Map, it can be seen that the Vc of 0.0 m flood depth is obviously *0.0000". The Vc of flood
depth between 0.0 m and 1.4 m is 0.21429 and between 1.4 m and 2.5 m is 0.36364. The highest

flood height between 2.5 m and 3.2 m, Vc = 0.42857
Above the flood depth of 3.2 m ,Vc=1.

vy i sreTe
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| mogerate
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| ey 0 50000000 20000 30000 40,000

Vulnerability Map of the Delta Region, Myanmar




a)cnocm:mm)tﬁs&a%ﬂgs 0080& mm‘é:mqtﬁmmtﬁo#qu :m}:@lﬂ mSm%zmtﬁﬁ

Er coocfyacdiepeop 3203[god[gE: (Casualty Analysis)

Vulnerability maps cooS[Gsdlonsurge height oodgenaffected area § cpsagpzei riskod of 08:88a000
casualty 2005 vulnerabilityé o3 esepog€ esa8€eam cpdieq saeE0R056d wanpSo0pSi population den-
sity 03 e5epodEs § oneoos a§o0d sopo: $C¢ 20050FiguSsy 320305 0z05wRdirisk analysis ¢
cpBieaeecdiEel 16% aopS early warning alopé cdFjepad eg.[BlgdoopSuransowpSiCyclone Surge haz-
ard mapi vulnerability maps & population density map o3 e[gpoSdlon risk map o3 g§lepdn oo risk map
o3 image file & property § style o3€ very low, low , medium, high $& very high a3[3: risk value o3 class
interval (5) 9 3l 632005012003E: 60R qepd
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c.¢
CVYM(CIS: G20
FLOOD PRELIMINARY DAMAGE ASSESSMENT

(NAGRIS 2008)

after a dsasirous event. Anntegrated remaote sensng and Gl5-based
anatysls approach can provide timely information on  building
damages. This preliminary analysis can help beth national and ®
international humanitarian actors to better coordinate and planning
ald response af well & nesds aseisment operation,

Remote sensing based building damage assessment is generally
performed  wsing  qualitative  (e.g. photo-interpetation) or
quantitative methods (e.g. image classification). Pre and post event
satellite fmages once acguired can be amalyzed and interpreted by
expert analysts able to categorize assessed bullding accarding to different damage classes,

ao8opefgl: qpigedeied
e building damage assessment o3 pre $& post disaster satellite images qpso? 32034{g[Gs visual interpre-
tation cpdescnE§CaogSi

o affected areas &l building damage intensity o3 IDW interpolation method [4& cocSonodeogéi

=pad{geon es0m
1. QB_Kyuak_Kalat_20050117.img (pre disaster image)
2. WV1_Kyuak_Kalat_20080523.img (post disaster image)

Building point layer o$o34g&:

1. “Building” point layer o3 ceo005dl projection o3 WGS84/UTM zone 46 N o3 co:dl oBeg005 pre-disas-
ter image o3 background image 33(g®a34{3: building gp:o3 point 32[gd oooEdigitizecdddli

2. building point layer & attribute table o3 ¢&Jli editing mode o click cp&[Gs field 320060053k

Name: DamagePer Type: whole number (integer)




ot:BMDUMsoLP: NYgln VEOTiLMD]

Temo ma s s TR & {Te = =

il «<[E] ===

- / Addfield ? X
] |
P | ¢ Name | Damageper |
.|_ L Comment . i
I 5 Type Whole number (integer) |
4. \ Provider type integer
" i tength [0 =
= |
T P
e [ ]| conae

3. building point layero3 right click $6[G property o3egsoli  property tab o3¢ filed 03 eg:dl field 32006
DamagePer o3¢ “Text Edit” 03863 ades00dright panel 6l text edit mode o3 86[Gs “Value Map“egzeo:dl
0 : No damage $¢ 100 : Completely damage 0303¢2005018203¢: §o5Cl

| Check Box ® Edtable

| Classification Label on top
| Calor -
| Date/Time Defaults
| Enumeration
| Esternal Resource Default vake
File Name
| Hidden Predicn
Samels e g L S — Phato
| Range
e = | Refation Reference: "W Constraints
41 ] Text Edit
: Unique Values Nato
B B | Mkl | S b | e | Gl | b | b | W | W 53“;‘::"‘“"' Constraint |
— 1 - e L =l H ¥ | Value Map
sl oy g il . | Value Relation

—_——— e — Constraint description

—— T

Combo box with predefined items. Value is stored in the attnbut
Load Data from Layer | Load Data from CSV Fie

L 1 e 5 - P by

2[g€aggé qodB:adrgsasod BE:gpi0005005[ge:

4. editing tool o3234Gsbuildings qpzod points so[gd digitize apdeS editing mode ¢ “Add Feature” o3a%:0ln
attribute table & “DamagePer” column o3& “no damage” or “completely damage” o303 pre and post

images 253 damage levels 3cozdl
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5. building point digitize [G:Clon “Toggle Editing” §6(G digitizing task o3 stop cpd[g: o3&zl

6. building point layer o3 right click $5[8 property o3 o&dlibuilding point layer o3 “DamagePer” column
226 32§s2002:30M




qMH0Mesdgp: Maygl wEm§i00y

| o Layer Propesties - Building ] Stle 7 x|
 Categorzed .

Columnn 123 DamagePer -

| )

@ Change...
Color ramp  Random colors | [ Ea tvert
[symbol  [vse  |Legend

[

x o 0
x e 100 100

¥ Layer
Layer transparency F
Layer blending mode Normal -
Feature biending mode Mormal
Draw effects |

Conirol feature rendering order T8 |

Style oK Cancel . gy, Heb

f % @ w0
2 |g WV1_Kyuak_Kalat_20080523
':: - 62

08
@ - @ % [ gB_kyuak_Kalat_20050117

Q
Y“:lv

,Q
%
Vv
8
=

7. dBe§005 Raster main menu § “interpolation” 63863k
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8. interpolation windowog€ a33a6@000 information 036330053l3203E:c0pdcusdliouput file 03 “Damage-
Interpolate.tif” 226550563l
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9. output file o3 right click $6[Gs the property o3eg:Cli. property window @i style § Render type o3¢ “sin-
gleband pseudocolor” o3 eg:hiapply $& ok buttongpzo? $63k




Cimgmammosoep: Doy wEn§uM

/. Layer Properties - Damagelnterpolatel | Style [ x
General w Band rendering a
& ste Render type  Singleband pseudocolor | ¥
L‘ Transparency Band Band 1 =
ﬁ Pyramids Min 18.8002 Max 99.8
P Load min/max values
IE Histogram
Interpolation  Linear >
@) vetcas Color B dros LR £t % tnvert
Legend Label unit
suffix
origin: Estimated cumulative cut of full extent.
|value %Calor [ Label
18.8 18.8
39.1 3.1
59.3 5
Nbs 7§
99.8 | _____EEE
(=
Style ¥ oK Cancel Apply Help
2. interpolation result o3 e83053013203E:603, qupdi 3a[gp: interpolation methods o3copds 23go3pddl
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o1 6on3agePodu|gdeatst (468 9§Oqpsai resolution 2005 oxofgboosoda (spatial resolution)

Jr 6002038058600 6§unort 326800053a8:qpi320305 Point Layer 0§03l qodBsadigeg soe08sC
qo>8:0:qg epEfic Jepddh

o1 Interpolation Surface s26dl326[gdq) 580226000 F268000558igp: 3agP:ado0pd cnuSesepaRt
[§6200503 a[gp&Eaocdi




Cimgmammosoep: Doy wEn§uM

coomj6as: (g-J)

m6qped o) [§§6800EQod[gEs 22005 WEB ¢ GEOSPATIAL DATA gps SEARCHING, EXPLORING
$C GATHERING [gjopS[ges

GoIgePud eoeepade 328mea0ygEdsacbon GIS 3[g6:8o5(gpy woontd 88ummdaoongps
OCHA SitReps, 328:q5¢ 632083Eep 820m3Eqp: conmgepudse 00506600 20oE:3ag053a0005Gp:

GomIgepudel o [§ia0d 9B8s0ic0pb[Br 0eenC:dsC [g§p5a0:0068 Budbi vcoedied:
[g§c0p505:006q§8Ec00 GonimgepuSod9el sondodaoonizagodsacondyp: 0ooEeesontss) [Gidiesant

a3 geospatial 32gj0533c005¢p: (3032005¢n ©[gbetsE [g6[G: coomoeammagepd [BS0pd§dypse GIS
26[gd 36qpeol 03[g§ee0ngndglimnogod saodo€eom Datasets qpa GIS §¢ Earth Observation (EO)

Data qpso? Geospatial data portals gp:o §pege:0digt:sé Download cod[gEaqps [giapdagazedi

20€upqfgézel qpbgudqed

* geodata web portals qps& §C:8: saadi{gooodeogsi

e rainfall accumulation data (TRMM) $& Tropical Strom data 0303 web ¢ gpeg download ooo5cogf

e earthquake information qp:gponodcogSi

e baseline vector data (OSM) qpgpooodcogSi

e satelliteimagery SPOT Vegetation, NOVA AVHRR, SRTM, ASTER, LANDSAT TM etc 3>§jg§js03 §por0dcoqs
¢  Google earth pro & google earth engine 339%:0EqqpsaScoaSi

6300003 Rgpifapeg0ie000 Geospatial data web portals gpso browsing cpO[gEdsE g§epdn

Web portal Web Link Data Type
USGS Searching, exploring and | Raster/ Vector
downloading Landsat imagery
Open Street Map OSM http://extract.bbbike.org/ Vector
Global Population Data http:/www.worldpop.org.uk/
Raster
Percipitaion data Http://giovanni.gsfc.nasa.gov/
giovanni/
Unisys
http://weather,unisys.com/
hurricane
Vector
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USGS http://earthquake.usgs.gov/
earthquakes/shakemap

Vector

MODIS Rapid Response System | http://earthdata.nasa.gov/lance/
rapid-response

Raster

DigitalGlobe http://www.digitalglobe.com

Raster

AsterDEM http://www.gdem.aster.ersdac.
orjp/
Raster

1. Searching, exploring and downloading Landsat imagery
1. EarthExplorer (go to http://earthexplorer.usgs.gov/; note: you will need an account to order and down-
load imagery) 03a5(8s Landsat image o3 download coSepdi
2. years $& months 20050053k
3. Landsat mission (4,5,7,8) qpse 20&eoddep dataset o3 datesedl 9onpbeg:dh
For option 1, select surface reflectance
For option 2, select the standard product
4. additional criteria Setting 038 day scenes only §§ minimum cloud cover Gg:é]n
Option 1: Order the imagery and wait for it to be processed.
Option 2: download the imagery immediately

5. files o3 Unzip co6[g: c0&eobep folder og&oopddli

2050¢ (o) Download [gopbe§ codieloypsst on§io? eged

Earth Explorer 03:[: Google map ¢ 888050ensepesep ogodG: path $& row o gp§Conudi 888050 e
§pesepo? overlap [g6eownd Landsat scenes qpzgp$Eaopdi esepondead zoom cvdqE ‘Use Map'od select
p0[B: map el 0pEa3dh o3 coordinates [Gscopds gp&Eanadi
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Step 2: Select the years and months of interest to download

‘Search Criteria’ tabog€ searchapdq$ parametersqpsgpddli For example, the best time of year to map
land cover in Mandalay is summer.

m LCeia b Agimsral Chiwta Hacrl

1 Enter Search Croteria

ED MATTEW YOS SEanc D clad. Bee i an Siness of
RS AT Siried & sdedinaled of ek e map b
dafine yoir saaihared (for acvane sl man ook, ey
the help dooamuentaton), andior chooee a dalo angs

m Prdetms vea | Srapsts | HIA
e
L E TR T e o |

T

gl K Ol

Sagech rom [0WEHR0 el 1D

hmiwds. W . sep Ay S|Saguil L]

Here is where you select the dates and you can specify individual months to search.
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Step 3: Select the relevant dataset and Landsat mission

L LR m dmara Ty Fea |

2 M"!‘qllth'l.lwl}

T s b P um.l'ru-m'bh-u.i
Wi E o o 1 dala CEL O AT
mmnﬂum Gi.l P ik sije
-hh m-—hj—n--ﬂ—. .

—

hh fraih |
iﬂh-'l—h =

o
FAELAM beay
R
W L G
o i A L
L i
| - e
1 i R e B - L DL TR

by L T T 0
i ] 7 e S e QL

b

'Data Sets’ tab 0g¢ 20eo356000 Landsat mission or missions qpadeg:§Eonudi powd 2000 9dm
Image gpgqi€onudi surface reflectance c8qi€onudi led Landsat Surface Reflectance o3egg(Gs Landsat 4 $¢

5 missionse gpeEodi

For Option 1, you need to select the surface reflectance product in this step.

For Option 2, use the standard product.

Step 4: Set the Additional Criteria

Select ‘Day’ o avoid any night scenes, which arve dovk

and nol useahle
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Step 5: Order or download the Imagery

L g g B e v A sy P didnng s - -] =,
P T e .
| - LIt - e e T SR T RETRt L T N E k0G| Teas | Sge | Chswer

P it i | R T S s DT
e neriia oeger i Dk aw A podion i
ikl [hnf ot 25 b Jumd

_r,..._._.. My e Wappe e in ke 1ew babe

Once the images have been processed, you will receive an email notifying you that they are available for

download. Simply click on the ‘Download’ button to download.

Wakting on data: 0

krder: Ertin_spling&fwe. qoe-0301 5101304 Date Oirdeperds Oes 13, 20095 T pm
Clahus: Complets Date Completed: oct 12, 2015, 7235 p.m

Requestind Priscecsing? sutas raflarasos, (s Farmar b gactif

Produict URI  Chiksom BEL  Wate

LG BES{L 20 1415 T Camphame @ Lk

LOSES=0ELI0L 3L UGG CompleiE il [ e+

LCD-I LD 1oL T ELST CATEHLE a1y g 4.1 14

Entity ID: LC80440312015176LGNDO
Coordinates: 41.75960-12074422
Acquisition Date: 25-JUN-15

3 Path: 44
Row: 31

1:{:&-&
TN

For Option 2 and the standard data,
you can download it immediately.
Simply click this button to download.
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Step 6: Unzip the files

The Landsat data gp:eil individual bandso3 compressed $8{036ap60oni0m603 00

One file is a tar file and the other is a gunzip file. You can manually unzip these files using 7 zip software.

If you don't have 7 zip, you can download it here: www.7-zip.org

Note: also see the advanced lesson on how to unzip multiple files with a Python script

|| LCB0440312015176-5C20151012192533 tar.gz 10/12/20155:51 PM  GZ File 424,262 KB

To unzip, simply right click and select ‘Extract Here’. You will now see this:

-

Name Date modified Type Size
|_'| LCB0440312015176-5C20151012102533 tar 10/12/2015 5:25PM  TARFile 288,970 KB
| L] LC80440212015176-5C20151012192533 tar.gz 10/12/2015 551 PM  GZ File 424,262 K8

To unzip, simply right click and select ‘Extract Here’. You will now see this:

Fdasap T [aiw rocdfiee Ty Sew

(=) LCBO44071 201 5176L GNOD om| I0ILAE SIS P EML Document 10 ¥B
i L CEM4071201 51761 GHOO cFrnash. b IO/LL0ES 5:25 P Fastilone TIF Fie SH193 KB
i LCHM4071 201 51 R GO0 of roash_oond .of IELMA RES P FastSione TIF Fie W1 KB
i L CE044021 501 %1 TEL BNO0_sr_bandl.tf 0411 NI P FastSrone TIF File 118 538 KB
S LGB0 12U 3L PEL GO0 51 bard 2.t LVLE/AOL 525 FVY  {estatone TEF Fie L1336 KB
W LCHO440:1 201 S1PELENO0 s1_bands.tf LLLOLS 3:25 PVY Fastitone TEF Fie 116 336 KB
W | CRO44071 200 51761 GROO,sr_handd +§ TS 525 A Fasftone TIF File 196 TH KR
i L CROLET T 00 51 SO =r_handS PRI RIES S5 P FaadStans TIF Fle 1IEA/ KR
HE LoB0dA0I1 201 SITEL GO0 gv_barmdftd IDEEPEE 55 A Fastitone TIF Fle 136 33 KR
0 L CO044021 01 51 TEL GO0 _gr_bardT.bF 10125 505 DA FastStana TIF Fla 116226 ¥B
G LCD0-H0T1201 51 PEL GO0 sr_chowsd &4 I0VE20E5 525 M Taststone TIT Tie 50499 KD
) LB 200 51 M- SO 00 2152500 ey L0 R29F TART 300970 KD
|| LCBO4DT1 201 5176- SCHN SI00 2142533 v, g AR P 8T File 420207 KB

2. 30c[gd agdmacocdyp: gpeglgt p:08:{gE:s¢ Download [giepd[gE: (Open Street Map)

p03Es new roads (a3wwpad) places of interest 0303 s00dopd(gEs (98) [gEeol[gliyE Map o3 [g§eo
§Eonudi

GPS receiver $& open source software 0303 a3{Gs web mapping service 9§ GPS track qpso? upload cpd
§E2005

http://www.openstreetmap.org/ (or) http://extract.bbbike.org/

BBBike 20p5 Planet.osm 888c50Cenicom esepeimap o3 OSM, PBF.05m, Garmin,...,Esri shape file
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format qpslgE extracts apd8Ea000N sagpsads extract cv68Ecom area ¢> 24,000,000 sq km (O[3 file size
¢ 768 MB [g®20p5i 2-7 minutes [208E20051 extract cpd[Gieomn file o8 email ¢ 0390& download cpSqERd
[g6comefopE email c3zabupbiexact apdeoon sasimeaningful name o3oxeod 32600:80563 help page
o3& ©00565dl

How to use the BBBike extract service:

1.

2.

desired location o3 Map o3 cg,dl

bounding box &8 click o8l

bounding box o3 [g€qq€ (33,) 6g.q1Eq€ (83,) 2290600p5qEq¢E Polygon esepa? point cp&dl
Format o3 eg:Cli email address, Sextract cobopdarea ¢l Name o3 oz

extract button o3 860l email notification o3 eeo&[Gs map o3 download cpS&Al

Your emall address O

Narma of ama to exdract 0 o seach

exrect

| Saws vt s | ©

0 2dd points to polygon B8 ©
L] mumpﬂm.
1. Sedoct & Format, enter Your emall address and
Mame of sren 1o extract. i
2. Click the extract button, Wit for emall
B-IEaE
T |
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Tharks - the input data kooks good.

1t takee bebween 27 minudes fn adtract an aea from planet.osm, degending on the dre of the arsa
ard tha systern load. You will be notified by e-mail E your extract & ready for downdoad. Meace folow
b rstruction i the email 1o proosed your regiest,

firea "Yanpos” covors 356 equsrs km
Codrdinabes: 9602, 16. 7507 ¥ 06 200, 16,8950
Formrat: Shapefie (Esri)

Wl can monitor the status of your requeest on the sefver siatis pape.

Preas, bhe back bufton ba get the same anes in & different format, o to reguest 8 nesw anea.

Wie eppreciate ey leedhack, eopestions end & donstion] Yoi can support 18 vis PeyPel, Ratts or Bank
wire transfar,

wmain
—= s |

harre | e | ks | statun | map compare | pre | donate

(5] FDLE B g by Vnfram Gotmdsr
Man daba (T Dnesfsestilan oo comtrisdns

o1 ogppBieq 3qi05m0000503 gpeglgtisé Download [gepd[ge:

GonsmagRepudoyeepaddon saeqied 098 [4Sgeeolgni8Eas cpBieaepdyadd05qo0d 0B vcoedsed:
0§08:8E8 c33200l6pdi mgesepypie GoniagePeSaddndepesepypiel cpdicq 06 320330303 300D
§Eq8 2883258 00delondé) 9053dlonudi WorldPop population distribution model 2005 entire world

o0d9ndsel population data o 100m resolution & §8EoouSi WorldPop population dataset 0¢ 035
o3&:ai (g s0Slevel census data Slo€oopbi 22600:80503 http://www.worldpop.org.uk/ o3€ woddlgs
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Mapping populatons
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61 Sgp[ates&adEeocon 3aqi0dqp: gpeglgtisé download [gepdfge:

Http://giovanni.gsfc.nasa.gov/giovanni/
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qP@mesdep: axlols wEm§i0dy

Ele fdt Yew Higtory Bookmarks Took Help - o x
@ Giovanni 3¢ | Commen Metadsts Repository % | NASAIT Security Waming Ban. 3| NASAIT Security Waming Ban.. X | =

€ (@ | hrps//disc2 gesdiscecsdis nasa.gov/data/TRMM_RT/TRMM_3B42RT_Daily.7/2015/09 3 & | Q segrch T8 @ 4 A C =

provided here. "

GES DISC Users who deploy scripting methods to list and download data in bulk via anonymous FTP are advised to review the How to Download Data Files from HTTP Service with wget
recipe that provides examples of GNU wget commands for listing and downloading data via HTTP.

Once registered, you can click here to authorize 'NASA GESDISC DATA ARCHIVE' application.

Name Last modified  Size

c’ Parent Directory

[?1 3842RT_Daily.20150001.7.nc4  21-Jul-2016 19:39 916K
(8] 3842RT_Dally. 20150901 .7.nic4.xml 21-Jul-2016 19:40 2.8K
[# 3842R7_Daily.20150902.7.0c4  21-Jul-2016 19:39 900K
%) 3842RT_Daily.20150902.7.ncd.xml 21-Jul-2016 19:40 2.8K
3B42RT_Dally.20150903.7.nc4  21-Jul-2016 19:39 889K
(8] 3842RT_Daily.20150903.7.nc4.aml 21-Jul-2016 19:40 2.8K
(71 3842RT_Daily.20150904.7.nc4  21-Jul-2016 19:39 879K
(8] 3842RT_Daily.20150904.7.nc4.xml 21-Jul-2016 19:40 2.8K
(71 3842R7_Daily.20150005.7.nc4  21-Jul-2016 19:39 834K
8] 3842RT_Daily.20150905.7.nc4.xml 21-Jul-2016 19:40 2.8K
[# 3842R7_Daily.20150906.7.nc4  21-Jul-2016 19:39 845K
[%] 3B42R7_Daily.20150906.7.nc4.xml 21-Jul-2016 19:40 2.8K

9] 3B42RT Daily. 2015000 4 _3ul-2016 19:39 867K -

1 29038: w8BE:ez0myp: gpaglgt:s¢ download [geed(gE:
hurricane/ typhoon o3 il Real time $& archive data qp:03e22205d] link ¢ download g§Ea0p5

http://weather.unisys.com/hurricane/

[45e08E&320305 north indian o3eged: [305eps603 click codAl
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aBegic0560m $8038 030590556000 Hurricane / tropical data gpiozjconepdn

Eile Edt View Higtory Bookmarks Took Help

= a x
[ Unisys Weather - 2016 Hu.. % | % UNITAR Vintual Leaming £~ % New Tab [ Gis Esri Trning And Educ... % [ Unisys Weathes - 2011 Hur., ¢ [l rckgit (GIF image, 880 x— % | +

* unisys.com Ble wTEa 9 $ A& B =

UNISYS Unisys Weather

Unisys Weather

Get a Forecast

2008 Hurricane/Tropical Data for Northem Indian Ocean

NOAA Links
Ratsanal Climatic Dat
Analyses i "
Center

Cirmaste Prediction

National Gcean Service

Forecasts

and Atmospheric

Research

Earth Systems Research

About Us

individual Storm details qp:306di Bes005 “Cyclone-4 NARGIS“sitracking information o3 £63k
qpzododdl
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a3 data qpzo? text file o€ copy ops(8s word pad [§& 936zl [G:qC excel file g€ 6820053] 30808qpe3203E:
9&[8s 0o row $6903 delete ap&Al TrackInfo.csvaropb586:dl

(e.g E:\aboutme\Project2016\UNHabitat\RRD_DRM\Data\Exe_3_1\CycloneTrack)

1 Open % b
“ - 4 o Data » Be 31 » CyconeTrack v & esach CycloneTrack 2
Organite »  Hew feldes = 1 @
= This PO A Name ’ Date: 27 APR-03 MAY 2008 A
B Desktop | CycloneTrack.bn Cydone-4 NARGIS
5| Documnents ADV LAT LON TIME WIND
4 Downloads PR STAT
B Music 1 12,10 85.60 04/27/122 35 T
B Hictires TROPICAL STORM e
. - 2 12.50 B5.4004/27/18Z 40 Bs 11/16/2015 1237 PM
‘i Local Disk (€ TROPICAL STORM
aa LocH ::"‘::; 3 12.80 85.50 04/28/002 55 - /1572015552 M
= Local Disk
= TROPICAL STORM
o= New Volume (F:) /2472016 48 PM
4 13.30 85.50 04/28/06Z 65 -
ALl s S onea i B16/2016 %52 AM
Fdenlmz;c\r:!g_nﬂu;k.rg o AN Files .7) ~
Tooks * Concl 62172016 201 AM
hims3 VY2016 11:39 AM
it MATLAB 11192015 1204 PM
Feedback OneNote Notebooks 21172016 839 M
Options Presentation? A6 1216PM
Prezi B/A/2016 143 AM

[ SIBLONTR 1126 SR
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Text Import Wizard - Step 1 0f 3 ? X

The Text Wizard has determined that your data is Fixed Width.
If this is correct, choose Next, or choose the data type that best describes your data.
Original data type

Choose the file type that best describes your data:
O Delimited - Characters such as commas or tabs separate each field.

Start import at row: File origin: | 437: OEM United States

[[] My data has headers.

Preview of file E:\aboutme\Project2016\UNHabitat\RRD_DRM\Data\Exe_3_1\Cy...\CycloneTrack.ixt.

Date: 27 ADR-03 MAY 2008 A

1

2 byclone-4 NaRers B
El: LAT  LON TIME WIND PR STAT

4 | 12.10 B85.60 04/27/12Z 35 - TROPICAL STORM

5 | 12.50 B5.40 04/27/1BZ 40 - TROPICAL STORM v
<
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Text Import Wizard - Step 2 of 3

? X
This screen lets you set field widths (column breaks).
Lines with arrows signify a column break.
To CREATE a break line, click at the desired position.
To DELETE a break line, double click on the line.
To MOVE a break line, click and drag it.
Data preview
10 20 30 40 50 70
L L —- 1 s A - — 1 ‘.'j_ “l 1 A ] | '}
atle: 27 APR-03 MAN 2008
yollone—-4 NARGIS
LAT LON TIME WINDy PR | STAT
1] 1z2.10 B5.€0| 04/27/122 35 -| TROPICAL STORM
2| 12.50 B5.40| 04/27/182 40 -| TROPICAL STORM
Cancel | | <Back Einish |
Text Import Wizard - Step 3 of 3 X
This screen lets you select each column and set the Data Format.
Column data format
(® General )
‘General’ converts numeric values to numbers, date values to dates, and
OTet all remaining values to text.
() Date: | MDY E} Advanced... |
(O Do not import column (skip)
Data preview
A
L
>
Cancel Il | < Back
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Save As X
M « Data » Exe 3.1 » CycloneTrack v O Search CycloneTrack L
Organize ¥ New folder = @
[ Desktop A Name Date modified Type
%| Documents
No items match your search.
-‘ Downloads
Jﬁ Music
= Pictures
B videos
‘ams Local Disk (C:)
= Local Disk (D:)
= Local Disk (E:) N
File name: | Tractinfo.csv o
Save as type: | CSV (MS-DOS) (*.csv) v|
Authors: User Tags: Add atag
~ Hide Folders Tools Save . Cancel

Vector main menu §"Add delimited text layer” tool o30%4g: “TractInfo.csv” file 03 g&Jl
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6. Searching and downloading earthquake peak ground acceleration data

real-time earthquake data and information gp:o? USGS website ¢ §ua8EloopSIUSGS Link § merged
catalog ¢ Earthquake information o3 extract cp68E2000u

SecpoqiCesien 24thAug. 2016 o€ [g8en§EeopE qpdgeoomecayCel peak ground acceleration data
(GIS format) o3 download qopedi

Browse to the following web page:

http://earthquake.usgs.gov/earthquakes/shakemap/global/shake/c000dqqw/#download

Shakemap 3863l
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= USGS
Enrtiuusks Haznrdn Pragam i - T RTINS PR
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Archive o3 85[8: 95066g:0li search o€ “Myanmar” o3 §o50li 24thAug. 2016 o3€[gdecoo earthquake
information o3 $63k

Bl fdt Yiew Higtory Bookmarks Jook Help - 8 =
11 Inbox [1,101) - kywwaayah 3 | (5 Hightall - Recenn * BE ShakeMap Archive w o+
€ P—— O e Qs 8 9 4 N Q=

USGS Home
Contact USGS

Search USES

About Us Contact Us
EARTHQUAKES HAZARDS DATA & PRODUCTS  LEARN MONITORING RESEARCH
SneMan ShakeMap Archive
Archive

12 | 20011 2000 | 1339 |
1’1580 | 1973 | 1978 1 1976

1997 | 1596 1 1994 | 1993 | 1952
474 | 1371
Type. Rogular | Sconanios

ShakeMaps during 2016

hing ShakeMaps Found

Search [Myanmar 1
Mag © Location 2 Date - Hetwork & EventiD 2
68 MYAHMAR Aug 24 sb 103454 TTC  Global 100065

63 MYAHMAR A iisonbipssT UTC  Global 20005hgz
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# Coordinate Reference System Selector ? x

Specity CRS for layer mor_polonda_adm3_250k_mimu

Fier |
ty used
| Coordinate Reference System |Mhuﬂty D
WGS 24 / UTM zone 46N EPSG:32646
WGS 84 EPSG:4326
[ s &M
Coordi fi of the world Hide deprecated CRSs
| Coordinate Reference System Autherity D (2]
Voirol 1873 (Paris) EPSG:4821 [ |
WGS 66 EPSG:4T60 -
WGS 72 EPSG:4322
WGS 72BE EPSG:4324 ]
WGS 84 EPSG:4326 =
L weST) _— IGNEWGSTH S .4
] : ] (1]

Selected CRS: | WS 34

+proj=longlat +datum=WG584 +no_defs
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o cood§eE5¢ §:066000 MODIS imagery gp: qpaglgts @:064q€:5¢ Download [gjapdfge:

MODIS Rapid Respone System web portal @ NASA's Aqua and Terra satellite gp:o eﬁcﬁooose:no daily
satellite MODIS data (Moderate Resolution Imaging Spectroradiometer) qpzo3 quagEaopdi

©205007393 True-color imagery qpa fase-color imageryqpzod §$E20c3 emergency response mapping
0g€cd MODIS data gp:cd download qup8Ea000n GIS-compatible format § §$Ea005

&



http://eathdata.nasa.gov/lance/rapid-response
http://earthdata.nasa.gov/data/near-real-time-data/rapid-response/modis-subsets
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MODIS images qpzeil band combinations (True Color, False Color and NDVI) §j:#03c0g,qeopdi
(TERRA acquired around 10:30 UTC and AQUA acquired around 13:30 UTC):

MODIS NDVI product ¢ spatial resolutions (2km, 1km, 500m, 250m) §j:6 o3 download §$&a0a5
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previous $& next button c3o30%48: 3o[gps dates data g0} p§ELRdN

For this exercise: Click on the date box and from the calendar select 24 Oct 2016 as acquisition date
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Select MODIS Terra True Color (250m) and save your image by clicking on “Download GeoTiff file” on:
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o Very high resolution browsing imagery qp: peglgC @:084g€:$& Download [gepd[gé:

con3gePoda[goelst [96[G:§§§ high resolution imageryqpsaopd emergency response activities
86038:qp2qiepsC detailed danage assessment cpdepogC sa0d:0C0pSnsatellite imagery distributors gpsode

Very high resolution imagery o3 0050p8€20c3 lower resolution § imagery qpzo? [0300q80pSEe06(opE
potential damages $& losses o3 preliminary $& quick evaluationogEads§E&aodi

Digital Globe oaé space imagery, geospatial content, §§ operator of civilian remote sensing spacecraft
& American commercial vendor [g620p5n Digital Globe 2005 very high-resolution commercial earth imaging
satellites: QuickBird, WorldView-1 $& WorldView-2 0303 8Ea3E[3s constellation cpbesonEaopdi

Browse to the image finder page: https://browse.digitalglobe.com
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Upload Shapefile Icon o3 86[8s “AOI_1,shp” o3 create coSAli
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View button §6dloo catalog list ¢ elected cpSoonseomnarchived imagery o3 map viewer (23) new

browse window o3¢ metadata information $&se0p edlconwepdi selected image o3 pixel resolution
2§:§j:Sbrowse window oofg§Eaopdi

£

= e @ Metadsts for catalog itern 105001000306C.C00 - Meilla Firsfox - o x
Home & T i) @  https:/forowse digitalghobe.com/imagefinder/showBrowseMetadatatcatalogld = 105001 000306CC

Calibri(Body) =(11 = A A" Aa- A )
: ligitalGlobe
P‘.“e o Format Painger | B T U e, x| - A g
Cliphoard 0 Fant = of Metadata for catalog item 105001000306CC00
5 O® Q00000
Catalog ID: 105001000306CC00 Acq Date: Feb 11, 2016 Center Lat/Long: 16.689%/96.074° el Chose
Avg Off Nadir Aangle: 21° Avg Target Azimuth: 324° Spacecraft: GEO1 Band Info: Pan_MS1 Area s
i ; - o Cload
ST e % et | Cover pot | 4997
T Wstheot % =1

RangmH Minestate

Map Zoom Level

Image Resize: |512x512 |~

1024x1024
max available resclution

Sarlect an mage by clicking in e map wandow or by uli‘]

13525 words  [JF  English [United Statey dats from browse. be.com, . .
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Image o3 236:8Eq$ Right click on the image [ Save Picture as ...
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Renamed the image as : "QB_3_3_2016" and Saved it on.
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Renamed the image as : "QB_3_3_2016" and Saved it on.
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Annexure

pgo&codimnudeondesest [gScondesepgaonieasos(odics
mode00deeest [gScopdesepgaonieadidigs

GIS Applications on Disaster Management

c08onaa(0)) /2o[8s 0desofgieuigiiam (000edEs)
Pre & Post test -training Questionnaire (Part 1)

(elgedy$ oo 856)

(Spteutcte !

30201

qE5gudged 1 208oo§oonigpiod 20C0§:w03E85¢ 208§ Bred§§opt $o:0pSgad BGSEes

cpbecotagaagqoiap:

* welgqpiadeoddliged egeqoSdl

* swclgogoqpropoocdadBepantong{dBioabopaeo:d
Instructions

e Participants circle their answers.

e Participants give answer sheets to the Course Coordinator for marking.

o1 Gon3gePudad0pden - Disaster can be defined as
o) 200m00[gboPeq) edBed:eSagfean 3epoddy (B) [§0g00de
0) cpypo? 6a0edeElgded cocamn :[gbsaqnd
0) 8Ea3E0gdigpeaa: oqudlgqpdgrign qedBieo[glst coomoudbosioyEadlep qdBieogts
o) P 3a[Piesepad elgpEieg 6503EqS [gdadl cofgC:

i e3:05dlesdlggodqpopt ©pda0pd3agi0Ho0pd 2002006035605 ©upcH0s5s
Which one of the below is not a natural disaster
o) elgeaqi€agdlgés (Earthquake)
9) qodonged Sso0pdicosen gpogSdgts (Heavy Rainfall)

&



?II

C;II

SII

B COo O~ ¢ o ¢ C, ¢ (P o [ C~
ma’nocmasagjspwmuaigﬁogc 000C mmcmadmmmmo?ootpe magn@m mcm§,mmg

0) BEmr§:8a3E: 0305805[gE: (Cyclone)
o) 8s600nCqlgbysgts (3360pEs) (Domestic Fire)

6320053010330505  6p520p90089a0p5 0wty 2092006oHPLS BG08390053E:E 3280533E:
©0p0H20558I
Which of the following is not a part of Disaster Management Cycle?
o) [Bleo€lgEeolq (preparedeness)
9) eagpdkooodomeefgE: (Risk Reduction)
0) ouds005[gE: (Rescue)
o) 6[g32092q)q 3283005 (Land use Planning)

00006G:IG EPOS I o3 aBsgpegn 3203:00056ep0dg [§0edl Goadi
Disasters could make negative impact on

o) 2200053256p0d (Life)

9) s0degdieoyPEieaadesigp: (livelihood)

0) 200m00050$:09€ (Environment)

o) 220005665(g0l 30:ds05Ao0p5N (All the above)

6320531033050 0505391052005 Mg3:c3320g/05e0§:06603E Srorwoilaspd:

Which one of the following not a part of disaster relief
o) Gomodades (drinking water)
9) spooCon:ademroongp: (Ready made food)

0) seeqped Sadepeadizaon/ 383207 (Relief)

o) 832680053532 [gScopd[gsote§ cBeadeamaege[rs: (Budget for reconstruction)
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GIS Applications on Disaster Management

c08on§imafod /2o[G: 0besodgCiagigfiags (303008¢E:)

Pre-training Questionnaire (Part 2)

(ofged Jo 858)

(Spteutcte !

%Qéll

qE5gudgedn  100€an§ionigpiaBooton§iwodEdsE coCon§ifBiedig$opt $oc0pdgadadeass

cvdesnlafmagdyp:

o 206[ggP:030058E{gIpd egegSall

o 26[gagrgpi03a00dedepantoniiaiondopadecud
Instructions

e Participants circle their answers.

e Participants give answer sheets to the Course Coordinator for marking.

o1 GIS &l 32qp560m0den  (GIS can be expanded as )
o) Geographic Information Software
®©) Geographic Information Systems
0) Geological Information Systems

o) None of the above

Ji 9260s0e:08:600000[gE:00p5 (Remote Sensing s )
o) S26pOgIgP:el 20008:3agi053c005P3 ABey [§E:edod quplgS: (Obtaining information about
object without physical contact)
o) Image gpse 2000E:309053C05GP0R quPVRY software (Software for interpreting image)
0) SEPOPqP:El 2000E:3YIOITPAVOOYPY UPGIMSPSE: (Only ways to obtain information
about the objects)
00) 220005665(g0l 3:di0EAlo0p5 (All the above)

&
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GPS &800p5¢n GPS Means

o) Global Positioning System

®©) Geographic Positioning System
0) Geographic Positioning Software

o) Global positioning software

ocom:adoopden Scale means

o) elglgsaogsaco:/ elgd§uEaangraaco: (Ground distance / map distance)
0) clgyEsrogpzaco: elgo§osaogrsaco: (Ground distance X Map distance)
0) elgdfoseagrmacos/ elglysangraaco: (Map distance /Ground distance)

00) 320005605(qdl 80d:esClacpdi (All the above)

682005310389505 ©p5a0pd 206padn? GIS 0gE maddgposda
(Which of the following can be used in GIS)

o) Image
®©) Vector data (Point, Line, Polygon)
o) Tables

o) All the above

6320053103 32505 ©p52005 F26p0300p5 GIS 23200055 RE 32034g|o0s5s

(Which one is most useful for GIS analysis)
o) Point

®) Line

o) Polygon

o) All the above

GISO} ------mm-m- 03¢ 222%4g8E20051 (GIS can be used in---------------- )
o) eodmgepudesepqpig elgoopod(ge: (Identifying and mapping hazard prone areas)

9) 005eEPOdEIN GsePEPIesHoo0d[ge: (Identifying disaster affected areas)
0) codielopEigpiesoood[gs (Identifying routes )
00) 220005665(g0l 3:dieEAlo0pd (All the above)




mmocm:m&qnﬁ&a%ﬂqs 00080¢ mm&moﬁmmtﬁqﬁop: :m}:@lﬂ mﬁm%smrﬁg

ol

ell

OO0l

63205310382505 ©pbapd 306paBo0pd GIS software [gdaospd:
(Which of the following is a GIS software )

o) Quantum (Q) GIS
®©) Adobe Photoshop
o) Microsoft Office

o) None of the above

632005310380505 050005 226p030p5 G5ep$Ee0a50056o3g05 [§620505:
(Which of the following is not a spatial data )

o) Point, Line & Polygon
9) Satellite Image
o) Tables

o) GPS way points

GIS o8 - elopElgdeom mq0dme8: 90§:063203(g0d6e0aE 200%:q8E00!

(GIS can be used for the damage assessment due to)
o) eq[o3[gE: (Floods)

0) caqaypdfgt (Earthquake)

0) ¢[g [g&: (Landslide)

o) 6dloda3[g: (Terrorism)




Annexure

Evaluation Form

GIS applications in Disaster Management

200000600:3agePuOBOOS3G 20C0E:30305 20Con&:ea(Gradi0009)05

Thank you for attending Basic Disaster Management Course. We would like to hear your impression of the

various aspects of the BDMC, so that we can continually improve the experience of participants in future.

o 56000 200000602538 P0OBEBG0EIq 20E00§:352:000566p0NEV0IT20R0D 20E00§:0008
AR 5P P 39 P %

qPeeasdin’d GoqReEaaniontqdloopdi oy§eondodoopd G@Sdg&uoémcﬁm%quog& 38a8eepodeom
oterfiseSapled SEpdatiateoqs wopoopedidiy Sdoobibqied SEEEPACS
Olaogdi

1.

Do you agree that the structure and contents of the course was enough to achieve the objectives of the

training of trainers course on Geoinformatics Applications in Disaster Management?

20€onSsel 63005dlgpdgudgEdgp: e3ml[gtengs colesionagEiloCeom sacloypEiaaepypoopd
0d6000500000p 208 206ImRAko:I

To improve understanding on the basics of Disaster management

Gox3gaPuS8oasIeadlep saupma004Ps GGoEYNEE $00:00digP:ad 38BGsn:0de0qS
[ ] Strongly Agree [ ] Agree [ ] Disagree [ ] StronglyDisagree

3209$006000) 20000090l00p0 2069206030 0202069200070

To understand and its Geoinformatics i.e. GIS, Remote Sensing and GPS applications of Geoinformatics

in Disaster Management

[4§608E¢§ conszagepodypzel 9gE[gEcongamgp:ad B§sn:copSamn(Be contsagepudaeloé 90:geStaly
qpeo3 g6l eooopd saclo3pEiqliqpieoniaagepodypist § [Beesrodsondobesgqp:od 2005005605005
GegiegqS

[] Strongly Agree [ ] Agree [ ] Disagree [ ] StronglyDisagree

3203$0060200p 20000pdlood  206omecydl 03200060000l




. Developed skill in using Quantum GIS software

commgepud [Font[gEeolaq odgSesonigadeqs mudSeoudeqst [gScopSoneoonaszadep
g6:6800CqPOgp: 38eomnligscoas/
[] Strongly Agree [ ] Agree [ ] Disagree [ ] StronglyDisagree

32098006000 20000090l00p0 2069206030 0202069200070

. Developed skill in using Google Engine

commgepudelopt ad:gedCafgenypyies:adtep ofengpoond 208330¢p:eeH0052005005(G: 3200:q)
caontgodeoqsi

[ ] Strongly Agree [ ] Agree [ ] Disagree [ ] StronglyDisagree
320980060200 2000009010000 2069206070 0202069200070

. Gained knowledge on practical use GIS, Remote Sensing and GPS in disaster management

commgepPudelopt 0::8Ca[g8oessaont consmagepudelopé ed:gSCalgenypyesist 900500
652009 33[P:039q042 (o3Pi-61 26CV:0pCOdI 005(0Figuds3l ©aSss) 0B B sniupdeqSsE copds
eomE:algypiad alggtieanntgodasaaogad aodengpoond 3a8mogpindcscntygndteoqsi

[ ] Strongly Agree [ ] Agree [ ] Disagree [ ] StronglyDisagree

320980060200 2000009010000 2069206030 03202062000RAl

Developed skills to use technology for practical applications

commgapudelopt 8:g:8 CalgBoe§3eoa€ conmagepudaelopt sd:eeSalgengpyeest sondodes
20pd 3a[ep:aBgaOgp: (ogps-o1 cnerzapcd 2003[Bigudsdl vao§es:) o3 Bsnicopdeogsst copd:
eomEs 03ggpin? G@ﬂ&emég(ﬁq$saogcﬁ 20&eqPpoond 328300¢pideeontgodteoas/

[ ] Strongly Agree [ JAgree [ |Disagree [ ] StronglyDisagree

3209$006000p 20000pdloopd  206omecydl 03200060000

. Developed skill for demonstration on GIS software

commgapudelopt 80:4Se[gBoasdqoat conmgepudaelopadgdCalgeypyes:sC sondodes
20pd 3a[ep:aBgadgp: (ogps-o1 cneazapcdl 2003[Bigudsdl va0§es:) o3 Bsntcopdeogsst copd:
eomE: Baypia’delgqiesorfgodas§3a0305 208engHaopd :283304p:3ee0nEgaieteogSi
[] Strongly Agree [ ] Agree [ ] Disagree [ ] StronglyDisagree
3209$006000p 20000pdloopd  206oecpdl 0$20006000RA

@



2. Please rate the following aspects of the Basic DMC training.
copppigjgeagiegiodCot 6aonmed 30p5igpiel 630050lEag0P3C0NgPiEaed 32808 200de0de0dl
Excellent Good fair Poor

wgSeomlis  eomtigs weod  wageondd

Resource persons/Trainers’ skill [] [] [] []
co€lopreuieann c08om§ispdgepiel ogsoyCy

Scheduling and timing O O [] ]
2830p05[gC :§R0Hea0ngadges
Choice of facility/venue O O [] ]

0820/03:08680080x00R05 Ggg0Sy
Refreshment, Lunch and Dinner [] [] [] []
C005005qpd1 65000m$E P0OF0D:36800EYP:

Accommodation and other services [] [] [] L]

00p086500CesC F[grreomoSeaonteoigyp:

3. Overall how would you rate on the contents and structure of the training modules?
s B0t oobfEipriaeoo sefiEpbiooepepioh se§aodboobooids
[ ] Excellent [ ] Good [ ] Fair [ ] Poor
;dgSeomlis  comligs 20&e0o050l00d 02060250

4. Do you think this training would be useful for your present job?
00920E00§:0000 20E5{RE3EE5Eo30p60RE Zaad:08dooc
[ ] Veryuseful [ ] Useful [ ] Moderately useful [ ] Not useful
:20p$m00):0800p5  30a)083o0pd 208an8gnan 29:083l005 ad008d

5. Based on your experience at this Basic DMC training, would you like to attend future DM training?
0092000060:3ReePudBOOSIe  306[gdooonsiwnlal mecy fjed =egdl 65005000
208§ 00056epodeSs 20& cden5$62005l00cdI
[] Very interested [] Interested [ ] Somewhat interested [] Not interested
3209$5$600050l00p5 $620050l00p5 00gj,$60005310005 052095600050

@




m&mzﬂtﬁmmtﬁof&{pz mo}:@lﬂ m8m$zmo$§

6. Do you think you have learned and benefitted from interaction with fellow participants?

o00deepad[meom  2o8omssomgpimelop:  salg§sacpiecpamnanuneddclaoocone  3a0fEo00d
Gepode§Iolaocons

[ ] Very much benefit [ ] Benefited [ ] Verylittle benefit [ ] Not benefited

2gSHopdoopd  meogp§dloopd :25pdsc00§Aloopd ogpeddl

. Which part of the training modules/sessions was most least relevant or useful?

208[oypidg|e0ieom 3a6[o3pEieaapqpad ¢ ©pbo0pd3a3E:3m0: 008$6005¢ FagPadis saadi08e0:
[gBo0spSe

. Which part of the training modules/sessions was found least relevant or not useful?

a08oypidgleuieonnsaciopEiaaepypiode 6pdoopdeadEams 008 ersda005g 325 0sedisocoCeond
3202008000507 co&aospda

. Any other suggestions or comments to help us in improving future training.

6§289E0rdopd coamfigp: 38eomEigSeoqSmnand 0x86033m: 0xp88Eqs colel m[odggps
co€[gE adro00gi0dgpesn: eedlgeosdli

Thanks you for your suggestion and comments.

ao&el :[o3[gjgqpesEool[gEadeondeypieacgnd sacnieoysrioncdloopd

&
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