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B@V.aw

» [ /Volumes
@ GeoPackage
# SpatiaLite
@ PostGIS
» MSSQL
i DB2
@ WMS/WMTS
» & XYZ Tiles
@ WCS
& WFS
© OWS
@ ArcGisMapServer
& ArcGisFeatureServer
sk GeoNode

Layer Order ‘ Browser ‘
ayers
sHBe TG HTL

~ v (- rice_20191231

B

(=]ES]

v Low damage and loss: < 0.5 ...
v/ [l Medium damage and loss: 0....
v! [l High damage and loss: > 1 ...

v! [Z] TH_Province

Q Type to locate (38K) ‘ Ready

-

QGIS
- WS

Python Console

3
v ?>

EIRY *|

4+>>> exec(open('/Users/pon
gsak/Documents/QGIS/PyQGI
S/RiskDrought2020GistdaRi
ce20191231.py" .encode('ut
f-8")).read())

s Sum of Drought Risk (F-E-
V) Area: Paddy Field: Rai

66615360.248700804

7Sum of Drought Risk (F-E-
V) Production: Paddy Fiel
d: Ton =

84067496 .5274738087

9 Sum of Maximum Loss from
Drought Risk (F-E-V) Area
: Paddy Field M.THB. =

10 14805 . 68736000464

11

>>>
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LuUUaas (PyQGIS)

v

o LT~

@ o (B o o @) T @ (@ A Vol i¥

Processing Toolbox ®
e OB O
Q Search... \

» (O Recently used
Q@ Cartography
Q@ Database
Q@ File tools
@ Graphics
@ Interpolation
Q@ Layer tools
@ Network analysis
@ Raster analysis
Q@ Raster terrain anal...
@ Raster tools

@ Vector analysis
@ Vector creation
@ Vector general
@ Vector geometry
@ Vector overlay
@ Vector selection
@ Vector table

v

(1]

e B> <xaB8 Q #4

v v v v v v v v v v v v v owvovwvwvyw

= RiskDrought2020GistdaRice20191231.py X ;gt GDAL
import -os -# This-is-is-needed in-the pyqgis -console : é (S;Eéis

import -processing -# This-is - for-vector-overlay within "Processing Toolbox"
from-qgis.core import *

from-qgis.PyQt import QtGui

#.

#-BASE -MAP

#

TH_Province -=-"/Volumes/Seagate -1TB/GIS/Admin/A_Province/TH_Province.shp"
layer =-iface.addVectorLayer(TH_Province, "', 'ogr')
layer.renderer().symbol().setColor(QColor(255,255,255))
layer.triggerRepaint()

settings =-QgsPalLayerSettings()
settings.fieldName = "PROV_NAMT'

labeling = QgsVectorLayerSimplelLabeling(settings)
layer.setLabeling(labeling)
layer.setLabelsEnabled(True)

layer.triggerRepaint()

#.

Python

# VULNERABILITY -MAP: -EPSG = 4326

Coordinate| 2940958,1113707 |% Scale\:24820582j} @& Magnifier| 100% :\ Rotation | 0.0 © 2/ VIRender @EPSG:32647 @
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wHufitnyviay (Flood hazard map)
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wian1salunviaalut 2554
[Wuwnn)

*  Tagltuaunu1viuann GISTDA wag As.
aun

wian1salinviaulud 2556
Aurunurunans)

o Tagldunufitviiuann GISTDA

wian1salunvianlud 2559
WurUnf)

o Tagldunufitviiuain GISTDA

2020



CHULA 3NGINEERING

Foundation toward Innovation

wHufitnyviay (Flood hazard map)

> 2 LAY EQ
‘;7“{? L ?@é‘f{;’i wkufi1via wkufivian
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Ydan Yhann
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wHUAN5IUATUAMULEEIINENNNY (Flood exposure map)

pinininieinlelobeinloloieinloioieinleiaieteleietebeteleiebeinioiebeinieieieinieieisie ¢ LLNUﬁﬂ']iLﬂﬂ%’Uﬂ’NﬁJLﬁﬂﬂ%ﬂﬂi}‘%ﬂﬁﬁl (Flood exposure map)
1| Flood hazard map Drought hazard map HAZARD i o @‘I/lﬂﬁ&l _ ‘13’1‘1/]"3& N ﬂ’J’]ﬂJL?{EJW]EJ ﬂ’]’]ﬂJﬁﬂJLﬁﬁl
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wHUNNTSIUASUANLEHE9INENA

Code 1uaziden YU Q‘Vlﬂﬁ‘éj
A NuNNenIN3sy (Agricultural land)

A0 | INERTHANNETUY o)
A1 | 11 (A101 W11 Active paddy field) 0
A2 | a3 0
A3 | liEudu ©)
Ad | i 0
A5 | N ¢
A7 | Tsa50u 0
A8 | #iwih o)
A9 | @ouilwzidesdnitn 0
F NuUNUI (Forest land)

F2 | @)
M| fuionnan (Miscellaneous tand)

M1 | viave) 0

M2 | Wuiigu 0

M3 | wudles o)

M4 [ Auviow o)

M7 | niiswes o)
U | Wunyuvuuazdelgnasne (Urban and built-up land)

Ut | sidestazeiunisen 0
u2 | v 0
U3 | @anunsisnig 0
ud | nsvuas 0
Us | uvguanvinsss o)
U6 | aaunusnng 0
U7 | awuneau 0
W | Auhin (Water body)

W1 | WauIsIsuYIs o)

W2 | e e s e o)
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NBUALATYIAERA3 (Flood exposure ma

a Yoo
LLNUNNTS TN AU

=
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WHUNNISIUASUAMULEYINGNANBHAFIAL (AMUNUILUUUTEYINS)

CHIANGIVAIN

Data: 2018-10, 30-meter grid
Source: Facebook
Case of Ayutthaya province

No. of pop: 67,960,000

fuang

ABsuUNg

Population Density
B Very low

B Low

] Medium

7] High

| Very high

AP KHIRI KHAN

High Resolution Population Density Maps
Overall population density

Data: 2018-10, 30-meter grid

Source: Facebook

o " Case of Thailand

B No. of pop: 67,960,000

PHANGNGA



wHUNAMUUSITUNINaNNNY (Flood vulnerability map)

ANUAYVNLAULATEFAA

a VULNERABILITY
NWYAT, GAAINNTIY, UINT
ANULFSNEAULATEFNT
., UININIT RISK
NN, NNODY
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* wauinuUIIzUI9INaNNNe (Flood vulnerability map)

*  AULUSIZUNY

ANULUTIBUNNAUATEFND FD NANTENUNIBATYFALAWA
ANHEEMELAEANNANLE I UFURUUYBIIRY
ANUUTIZUNNIEIAY AD NANTENUABUITEIVUNGY
W51rUne Wi gaeglenia (AuUaw)

* uvAaYa

JoyannuduiussenImNudemelusUkuumRURUTEAY
AUEN8 (Flood-Depth-Damage Curve)

annfgu ldfinnsansveznamivhuluduneud
Jagtudeyadilivsznoumedeyanioniidundn léun Teya
yanen e Wl AnunumuesisenuEnt v
NNTuN5E17 Yuusemusinlvsifimuniudedivhuanndy
miﬁamm%yjaﬂgmﬁLﬁmLaumﬂﬂﬁéﬁinﬁﬁuﬁuﬁimﬂ%
LUUADUNATIS BN UL UDMYRIsNASlaNLAY

YUl AU unvesitud e
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UgUANULTHIVBLAT AN GRYLEE

v

SUIANSLANLAZNSENIIINISARI NS A RUATLINA T

v a =

*  ANUEYNY (damage) HAaNTENUNNATINWANYANUDINSNERU Nandn TROAU LATEINT Lagdunsng .

q

(%

VULIMNANE

=

* AMugaLde (loss) Ao Tonansuandidaluvseanas wu nmsgadesiala Ussdnsnmnisnannanas

A8 ALY UL UYIIA1ATS

NUBLAR ANIURYaR damage ay loss (@nsus1vdufnganl http://www.royin.go.th/coined word/)



Foundation toward Innovation

SHULA 2NGINEERING

AUFUNUSTENI19AUFSNIE TUFULUUAIRUAUTEAUAMNAN VLN

Flood Depth Damage Curve

1.0
WNSNLADS
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e
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0.0

fiu1: Waunlnefidse (2563)

1.0 1.5 20
Flood depth (m.)
1.0 1.5 2.0

Flood depth (m.)

ATALNWRAT

Normalised Loss

Normalised Loss

Flood Depth Loss Curve

1.0
Rice 912:07U"U
05
0.0
0.0 0.5 1.0 1.5 2.0
Flood depth (m.)
1.0
Rice 917 n%.51 a\
Duration-Damage
Unfidranutviaulamiies 7 2u
O 5 " Y d' v g
: uAt1INgNWAILITY NY.51
ausanuld 12 u
(NSUN15U12, 2563)
Y,
0.0

0.0 0.5 1.0 15 20

Flood depth (m.)
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WHUTIAUUTIZUNNINNNABHALATYIAENS: AANEAS (Flood vulnerability map

WHUTIAMAUIZUS
Yann

¢ 2011 GISTDA
28581 U117

WHUTIANAUIZUNS
Yhann

* 2011 A3 &UN
28581 U117

¢ 2017 LDD ¢ 2017 LDD
LHUTAAMUUSIZUNS WHUTIAMUUSIZUNS
Jururnurunang Jurunf

@ ' ) SUthai
K Phra Nakh6 g Autthaya
S ik S

®* 2016 GISTDA
28581 U117
® 2017 LDD

®* 2013 GISTDA
28581 U117
® 2017 LDD

SR

R

. o
. @ V-Tlang Noi
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wHUNAMUFaNNNY (Flood risk map)

* uaunUEEIgNnNY (Flood risk map)

| Flood hazard map Drought hazard map HAZARD * A1SATUL
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LHUNAIMULASI]NNAYURLATEIFTEAAT : NIANTYAT (Flood risk map)

wHUHAMEEIANNAY

Ybwn

¢ 2011 GISTDA
28581 U117

¢ 2017 LDD
NANTENUNIINT

* 4,207 a1UUM

wHUHAALEEIANNAY

Yhwnuunans

® 2013 GISTDA
28581 U117

¢ 2017 LDD
NANTENUNIINT

* 2,699 aUUM
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wHUHAAEEIENNAY

Ydan

* 2011 A5 &Uw
28581 U117

¢ 2017 LDD
NANSENUNIIATY

° 2,881 a1UUM

Aasu1s

FI11GsdLu60RiceAyu

[] Lowdamage andloss: <1 M.THB.
[ Medium damage and loss: 1-10 M.THB.
I High damage and loss:  >10 M.THB.

wHufin21IEesaNNse
Uiund

® 2016 GISTDA
28581 U117

* 2017 LDD
HANIZNUNINTS

* 686 AUV
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nsallaisiuinsnis

WHUTAAEE9aNNAY

nsadlifininsnas

Ywn: 2011 GISTDA

98581 U12: 2017 LDD
NANTSNUNIATE: 4,207 B1UUM

Foundation toward Innovation

AR5 LN
FI11GsdLu60RiceAyu

NSUINTNS

v v ¢ 90’ 1
V1INUSNUUINTIN NY 51

wHufin21uIEssannse
nsdnnsnstaRusnuiviag na 51
Wdran: 2011 GISTDA

28581 U12: 2017 LDD
HANIZNUNIATE 2,696 E1UUM

CHULA 3NGINEERING

[ ] Low damage and loss: <1 M.THB.
[ Medium damage and loss: 1-10 M.THB.
B High damage and loss:  >10 M.THB.
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N13AUIURANTENUNDaULRgLUUINIaadadeN1sHARLUUNTNIA

A1519U98N1SHAALAZNANGR %38 Input-Output Table (I-O Table)

psinansismuduiussewinnssdnuaznslinandniarldluluduantiie (final use of goods and services) wagildliton1sgulnadunans
(intermediate consumption) damstiftegulnadunansuie inter-industry demand fe Fladdyfianesmissdadomsuandnuaskandnmsg WWuns
wansdsrudenlessewintgnannnssusngg Tuszuuasushaiomaddefussadussuuuasianuaonadosiu @av.)

wuudnaestaden1suaatuuniinig (Multi-Regional Input-Output Model)

Feulossgwigramnssusing luszuumssghauazginiaromalulssmalneddesuegafussuuuasdauaonadoaiuy

® 47 UszAnNanIIuNeAsegng (Nwms 1-11, 9Rdunssy 12-33, Usnns 34-47)

* 7 9inA (NJUNN, nang, witle, daw, nxuean, aviunn, 16)

¢ i MenunanTiTe Tassmsiannuinedowiend dinnueagnsiunsnsgaudne Fes 'msiauimntadenmanlasnananseniiene
Wedhnsesmnudenlewasdasiadmandn N15319u wasseldszninaniaveding’ (Development of Multi-regional Input-Output Table for
Analyzing the Interlinkage of Production, Household Income, and Employment among Regions of Thailand) lng a3.weddus Uadinanade
PAINTAUUMING Y

20



LUUR189UR8NSHAALUUNANNIA (Multi-Regional Input-Output Model)

(W28: a1UUIN)

, Uaen1suandunans y
3 x 3 MAdIY . gUaAsATUAY eI nandnTIlulsEme
LAWR T @q@]a'ﬁﬁﬂi'ﬁll uINg
LNWHT 292,284 901,234 177,749 544,954 1,916,221
f]ﬂ%’ﬁlmﬁmﬁm%’junma REAINNITU 153,016 5,096,174 1,450,355 8,829,095 15,528,639
U3 81,683 2,299,571 2,757,831 7,253,759 12,392,843
Hﬁﬁ’lLﬁNi'JQJ 1,389,238 7,231,661 8,006,909
nananslulssina 1,916,221 15,528,639 12,392,843
(Wd8: a1UUIN)
Hadunanandunans gUasTugaving HandnTIuly
witle priusenideanile nang nziuean P IumAn ol NIUNN 574 UszLne
wille 91,559 26,994 153,042 24,205 53,599 19,895 36,846 774,632 1,180,772
priuvenidsanile 31,516 66,818 358,670 132,452 77,254 1,666 81,119 1,282,207 2,031,702
fjf\]ﬁ'ﬁm’]imam%’u ﬂalﬂ 160,491 155,375 208,839 277,743 49,104 20,331 500,827 2,022,697 3,395,406
FHEIUDDN 9,294 19,538 292,699 2,065,952 34,063 120,451 725,543 3,181,663 6,449,203
e AZIUAN 19,615 21,639 132,131 23,414 95,925 88,644 3,423 477,674 862,465
1] 2,417 162 1,109 60,895 67,192 736,561 117,027 1,539,675 2,525,038
ATHNN 137,034 105,518 181,539 1,002,508 1,588 50,064 4,565,607 7,349,259 13,393,117
zgaﬂ'%ﬁ'mw 728,847 1,635,657 2,067,377 2,862,033 483,742 1,487,427 7,362,725
nanansILluUTTINA 1,180,772 2,031,702 3,395,406 6,449,203 862,465 2,525,038 13,393,117

fiu1: Waunlnefiise (2563)
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wHUAN5IUATUAMULEEIINENNNY (Flood exposure map)

ainieiieininieinieieieieiiiainietpteieieieieiieiuininiuieieieisiiiuiniuioit ° LLNUﬁﬂ']iLﬂﬂ%’Uﬂ’NﬁJL?i%ls‘i'i]ﬂﬂ’qwﬂﬁﬁl (Flood exposure map)
'| Flood hazard map Drought hazard map HAZARD i ° vnfe = ‘13’]‘1/]"3& + aadevie.auande

* unaaYa
*  PaUAINNTUITINUDAAMNTTUNUAAINITNTLINYAIVDS

IR ! lssuanarnssulunundne Tunsaldas nsluuselevl
: WHUTINS TR EXPOSURE , g
e SR : NAU HUNUINNLLUYY ITUIUAUIY LATLSILN I ULAATFA1UA
YDIVINIA

T Y S ~* asalAnen

| emidsvnesuasugia i * Tsesnugnanunssuludminoysen
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! LAWR T, Qmﬁ'ﬁﬁﬂﬁill, U3INI |

AR WIYAULASEENA |

| e 1IRTNT RISK |

! NG, NN |

24



a a o a Y
LHUNNT5LUATUANNLEE9RINENNNY (Flood exposure map)
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A1asuNE A1D5LNY
FloodTambonV3 FloodTambonV3
[] Lowlabor: <1000 Heads.

[] Lowcapital: <100 M.THB.
[ Medium capital: 100-1000 M.THB.
I High capitak:  >1000 M.THB.

[ Medium labor: 1,000-10,000 Heads.
Il Highlabor:  >10,000 Heads

nsdiAnmanamnssy lusininessen nstiAnmeaavnssy lusininesssn

Wunusw = 3.72*105 M.THB. W99U5IN = 230.000 AU.

dana lssnuanamngsy 1 2563 dpna lssnuaaamngsy 1 2563
Tag nsuTseuanaINTsY Tas nsuTseuana NSy

FloodTambonV3

[ LowHP:  <10000 HP.

[ Medium HP: 10,000-100,000 HP.
Bl HighHP:  >100,000 HP.

nsdiAnsanamnssy lusininessen
US98 = 9.100.000 usesin.
daua lssuanavnssy 1 2563

Tag nsu Tseuanamngsy
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wHUNAMUUSITUNINaNNNY (Flood vulnerability map)

ANUAYVNLAULATEFAA

a VULNERABILITY
NWYAT, GAAINNTIY, UINT
ANULFSNEAULATEFNT
., UININIT RISK
NN, NNODY

CHULA 3NGINEERING

Foundation toward Innova

* wauinuUIIzUI9INaNNNe (Flood vulnerability map)
* ANUUIITUS

ANULUTIBUNINAATEFND AD NANTENUNMBATEFNILAUA AUEENEMALAIY
goydeluguiuuveainity elugunuuves

(1) garndun3ngn1ns (Fixed assets) luA 1y (Land) o1Asuazdsneains
(Building and construction) ASeIaNg (Machinery) garunw1uue (Vehicles) wwSedld
dineu (Office appliances) w3asilodus (Other tools) Aunsnga359uq (Other
fixed assets)

(2) yardunsndanas (Inventory assets) bawn dngaviazianusenaus
(Materials and components) &uA15e1I1aWaR (Work in progress) ufnd1i5a3y
(Finished goods) audniigesnsmieluanimia (Goods purchased for resale)

* uvAaYa

(1) Foyaruduiussewinaudemelusiuuusituiussduauinuesh
(Flood-Depth-Damage Curve): aunfigiu lifinnsanssaznanivhuluduneud
(2) Yeyayamduninganisuazyadunindaindeienvasinuaindusly
gnanssuy 2550 YodINUARRLIIYA ML 23 Usenngnaiinssu ISIC

(3) SruruALULaEARIlEUATINNUTSIUEAAIN TN FUUNATY 107 Ussan

ANENNNTTY .
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AUFUNUSTENI19AUFSNIE TUFULUUAIRUAUTEAUAMNAN VLN

ANAYAFINNTTY

Moge yaAdunindasuazyaradunindandavesiiazUssinmlssnuanaivngsy wie: Wuum

Code USTLAN de. Code | &unswd | Aunswg
. n99. 0175 | AYARLHD
fowa* #*
Nguil 1 NSHENDINTS LATRIAN B
15 NSNAANANDUNBINITULALLATDIAY 1-20 866 157
16 | MInanndndugiegu 21
NaYNN 2 NITNANGIND A9AN LATOIUAINIY HAANMTINLIER]
17 NNSNARFIND 22 371 280
18 ASNAALATBILAINIE SINVINITANLFILALSDUFVUERD 23-27 73 76
19 NMNDALATANLAINLINEN SIUTTINSHARNSZLUNAENIE nseiUnae 1w | 28-33 55 105

111 LABLTIEUATN LATTBAWIN

Normalised Damage

1

0.5

ASINAMUFUNUSTENINRULANULFS WY WAZANUANVDIUN
AARRFINNTIY

0 1 2 3 4
flood depth (m.)
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LAUNAIUUITIZUININYNNABLRALATYFAIEAS: NIAIAFAIMNTIU (Flood vulnerability' map)

LHUNAMNLUSIZUNINNannA8 [Flood Vulnerability Mapl

nsaiAn¥BAaIYNgSN ludaninasssn
FaNALNUNUTIN 1] 2554

Tae GISTDA

ApNaA 1599UBAFIMNTIN 1) 2563

Tag nsn TseauanaINNTIN

0 5 10 15km
[ | | J

Project 'Risk Assessment of Flood and Drought": Source code 'PyQGIS' developed by CHULA ENGINEERING & Thailand Science Research and Innovation (TSRI) 28
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* uaunUEEIgNnNY (Flood risk map)

* AMSATUIN
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x 5 v an ¢ R N NG
WHUTAULEEINNNBUALATEIAENS : NABAGTIKNTIU (Flood risk map)

LEHUNANNLFSNaNNASY [Flood Risk Mapl
ANasu1e

FloodTambonV3
[] Lowdamageandloss: <10 MTHB.

[ Medium damage and loss: 10-1000 M.THB.
B High damageand loss:  >1,000 M.THB.

nsiANENBAEINTIN ludIninassen
87.000 M.THB.
19.000 M.THB.

ANNLEEYiNg (Damaae)

ANNENLES (Loss)
ANALEBBLazANEULES = 106.000 M.THB.
Fanaunuiiinviau 1 2554
Tas GISTDA
dona lssnuanavngsy 1 2563

Tag nsx 1s9uana VNS

0 5 10 15km
[ | | |

Project 'Risk Assessment of Flood and Drought": Source code 'PyQGIS' developed by CHULA ENGINEERING & Thailand Science Research and Innovation (TSRI) 30



asUunan1sUsEuLHUNAMULEY@NNAY: NAAEINNTTY

CHULA >NGINE

Foundation

AULEYNNY (§1UUIN)
Wb NN N0 oY 59U
dunsng dunsng dunsng
0179 AIARY el
2554 @Fthann: su1Asian) 92.907 17,137 110,046 n/a n/a
2554 (?Jij’lll’]ﬂ: NU398) 87,000 19,000 106,000 78,813 | 184,813

Y 1Y

toward Innova

deUsziiiuanudsmenutun wudn Tihannidnuindmviiuanavdasaiiinanudemeniagnamnssuainnintagianiz lud

U

2554 NANUEEIgEanIUEeY waliesnrael 2554 TUIMTN1IAITUTIINENNAY WY NE1eAuiulIvelinuenaIns sy

sl tasiunanssnuasAMudsmenanndevitlianunsoaaransenulauniloisuiuanuidenevesd 2554

ERING
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wHUAN5IUATUAMULEEIINENNNY (Flood exposure map)

ainieiieininieinieieieieiiiainietpteieieieieiieiuininiuieieieisiiiuiniuioit ° LLNUﬁﬂ']iLﬂﬂ%’Uﬂ’NﬁJL?i%ls‘i'i]ﬂﬂ’qwﬂﬁﬁl (Flood exposure map)
'| Flood hazard map Drought hazard map HAZARD i ° vnfe = ‘13’]‘1/]"3& + aadevie.auande

* unaaYa
ToyaTNUINUTLYINTANUALLBYAFI VUIANTA 30x30 ANTIHUAT 9N

IR ' Facebook’s Al Team vasUseinalng Useanuanuannlasanig
| wainslniu EXPOSURE y
. L AudiTedeyaukuaIunsuIMsIanisi lag sa.as.lnena dufsssy
WU

I S S ~* asalAnen

| emidsvnesuasugia i * Uszvnsludmineysen

: " VULNERABILITY “

! LAYRT, Qmﬂ']‘]/iﬂﬁﬁll, U3IN3 |

|| AUESMIEAUATYFAY i

! . UIHNTANT RISK |

! NG, NN :
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wHUAN5IUATUAMULEEIINENNNY (Flood exposure map)

LHUNNNSIASUANNLENINaNNAE [Flood Exposure Mapl
A1asuY
Population Density
B Very low
B Low
[ Medium
High
Very high

High Resolution Population Density Maps
Overall population density

Data: 2018-10, 30-meter grid

Source: Facebook

Case of Ayutthaya province

No. of pop: 783,000

Project 'Risk Assessment of Flood and Drought": Source code 'PyQGIS' developed by CHULA ENGINEERING & Thailand Science Research and Innovation (TSRI)
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wHUNAMUUSITUNINaNNNY (Flood vulnerability map)

T * wauinuUIIzUI9INaNNNe (Flood vulnerability map)

L
@)
®)
o
2
QU
N
L
o
=
Q
©
O
=
©)
C
va
2
r—f-
by
QU
N
L
(OF
=
Q
©
I
>
N
>
X
O

*  AULUSIZUNY

ANULUTIBUNINAATEFND AD NANTENUNMBATEFNILAUA AUEENEMALAIY
goydeluguiuuveainity elugunuuves

il | (1) Anudemeandeneaing 81A15 fiegende
! = 3/ ! = (% 6 A o (% ! = A s
| wuiinslaiiau EXPOSURE | (2) Anudemenvsngauluiinede wu w3adldlni westwes
"""""""""""""""" ' Toyaanuduiusseniteanudemelugliuuimiduiuseduauanve s
(Flood-Depth-Damage Curve): auyfgnu liasanszeznaiiwiulutuneuil
. /. /A
r ': 1
| AuEEIEaULATEEAa
: a VULNERABILITY
| NS, @REMINTIY, USNNS | )
| e o o o o o o o o o o o o e e e o e e e e e A e e e e e e e e ! %
T os
g
|_ _______________________________________________________ 1 g
|| AUESMIEAUATYFAY i
: ) TUEEROE RISK !
| N9ATY, N19DBY | 0
I : 0 1 2 3 4
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wHUNAMUUSITUNINaNNNY (Flood vulnerability map)

* unaaYa

1. oyarimnudemevesinundeseniatou lnefiarsandssinumaiil
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1.2 Aneaivastiudasviiauayianly s199amIna1nnTensen1Aas

1.3 YUIANUNLARETUY INNTENTWNUAA INe

1.4 PUtuREE09191A1589 WU Aoulaililauiazaniivuud 3 ndtinlesisnis
IGELRNHLE
nsussliuArMudemevesiiuedsdenisauluiiarminlaelauyngiue
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LAUNAIUUITIZUININYNNABLALATYTAENS:

Affected population: 684,000
Affected household: 233,000
Case of Ayutthaya province
- Flood 2011

Source: GISTDA

Source: Facebook Al

0 5 10 15km
S .

A1B5UNE
Vulnerability
B Very low
B Low
[ Medium
High
Very high

- High Resolution Population Density Map 2019

Project 'Risk Assessment of Flood and Drought: Source code 'PyQGIS' developed by CHULA ENGINEERING & Thailand Science Research and Innovation (TSRI)

Affected population: 14,000
Affected household: 4,700
Case of Ayutthaya province
- Flood 2016

Source: GISTDA

Source: Facebook Al

- High Resolution Population Density Map 2019

CHULA >NGINEERING

Foundation toward Il)ovation

n1AAS259U (Flood vulnerability map

Affected population: 69,000
Affected household: 24,000
Case of Ayutthaya province
- Flood 2013
Source: GISTDA
- High Resolution Population Density Map 2019

Source: Facebook Al

0 5 10 15km
S

Project 'Risk Assessment of Flood and Drought": Source code 'PyQGIS' developed by CHULA ENGINEERING & Thailand Science Research and Innovation (TSRI)
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wHUNAMUFaNNNY (Flood risk map)

* uaunUEEIgNnNY (Flood risk map)

* AMSATUIN
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WNUNANULTANNNBARALATETAERS : A1AASISDU (Flood risk m

P Netlien SHAyHDER

Risk

Bl Very low

B Low

[ Medium
High
Very high

Damage of Building and assets: 5,355 M.THB.
Case of Ayutthaya province
- Flood 2011
Source: GISTDA
- House building and household assets 2020

Source: Surveyed data and reports

Risk

Bl Very low

B Low

[ Medium
High
Very high

Damage of Building and assets: 107 M.THB.
Case of Ayutthaya province
- Flood 2016

Source: GISTDA

- House building and household assets 2020

Source: Surveyed data and reports

0 5 10 15km

P N SADER

CHULA >NGINEERING
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ap)

Risk

Il Very low

B Low

[ Medium
High
Very high

Damage of Building and assets: 544 M.THB.
Case of Ayutthaya province
- Flood 2013

Source: GISTDA

- House building and household assets 2020

Source: Surveyed data and reports

0 5 10 15km



asunan1sUsEiiiuHunMULEg@nnNY: N1AASIIETBY

CHULA 3NGINEERING

Foundation towar d Innovation

AULEINY (@1UUN)
Yo Useung U NIAT N PTY
(AL) AsaSeu | ©1A1s | Swedu 37U 201
2554 2011 (Yuun: suraslan) n/a 196,929 1,294 3,835 5129 n/a n/a
2554 2011 (?J‘L?’]M’]ﬂ: NU398) 684,000 233,000 3,641 1,714 5,355 2,809 8,164
2556 2013 (Uu1u1nU1unans: Nuiy) 69,000 24,000 370 174 544 285 829
2559 2016 (?J‘L?’]Uﬂﬁ: N398) 14,000 4,700 13 34 107 56 163
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o o 5 . v an e R PCINEERING
WHULUASUAMULEYINNRULUTIZU9INANNNBAUAG IAL (AUFIDIYLAZLAN)

PANEANG PAVIPANG,

o 3 \ "
CHIANG CHIANGIVA NRRHON PHANOM

ITSANUIOKS

MOKDAHAN

A1asuns

Population Density
< Il Very low
@HANHABURI - LoW
. [ Medium

[ High .
‘ \:l Very high [RRACHUAP KHIRI KHAN Y,

High Resolution Population Density Maps

PRAGCHUAP KHIRI KHAN CHUAP KHIRI KHAN

(L4

High Resolution Population Density Maps High Resolution Population Density Maps

Overall population density
Data: 2018-10, 30-meter grid
Source: Facebook

Case of Thailand

S
PHANGNG NAKHON S| THAMMARAT

No. of pop: 67,960,000

Uizmnsﬁgwm
67,960,000 AU

Elderly (ages 60+)
Data: 2019-06, 30-meter grid

Source: Facebook

¢ Case of Thailand

AUgEea1Y (> 60 V)
8,756,000 AU

Children (ages 0-5)

Data: 2019-06, 30-meter grid
Source: Facebook

Case of Thailand

gV No. of pop: 3,853,000

win (< 59)
3,853,000 AU
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LqumiJﬂ'sUﬂ'mJLﬁﬂqmnnauLﬂsquuwmnawnmmmﬂu (AUgsarguazan)

High Resolution Population Density Maps
Overall population density

o L=
ADUNE Data: 201810, 30-meter grid

Source: Facebook

Population Density
B Very low
B Low
[ Medium
7] High
[ Very high

Case of Ayutthaya province

No. of pop: 782,000

BegPen

UFBINTNIUA
782,000 AY

High Resolution Population Density Maps
Elderly (ages 60+)

Data: 2018-10, 30-meter grid
Source: Facebook

Case of Ayutthaya province

No. of pop: 110,000

AUgEea1Y (> 60 V)
110,000 A

Bag&eft * -

High Resolution Population Density Maps
Children (ages 0-5)
Data: 2018-10, 30-meter grid

Source: Facebook

Case of Ayutthaya province

No. of pop: 51,000

[E2rgleatin

wWin (< 5 3)
51,000 AU
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o O 9/ o/ o/ Foundation toward Innovation
uHufinadesgunseiadany (Faeeneiugnnde)
output
Il Very low
I Low
[ Medium
[] High
| Very high
ngUUTIZUNe (AL) U 2554 U 2556 U 2559
Haeeny 97,000 9,800 1900
Elderly: 45,000

Case of Ayutthaya province
- Flood 2011
Source: GISTDA
- Population Density Maps 2019

Source: Facebook

0 5 10 15km Bl Very low
I Low B Low

[ Medium [0 Medium
[ High [ High

["1 Very high | Very high
Elderly: 9,800 Elderly: 1,900

Case of Ayutthaya province

- Flood 2013

Case of Ayutthaya province

- Flood 2016

Source: GISTDA Source: GISTDA

- Population Density Maps 2019 - Population Density Maps 2019

Source: Facebook Source: Facebook

0 5 10 15km 0 5 10 15km



BengPerln

Beng Pl

WHUNANALEH- 99NN

Il Very low
B Low
[ Medium
[ High
[ Very high

Affected children (ages 0-5): 45,000
Case of Ayutthaya province
- Flood 2011
Source: GISTDA
- Population Density Maps 2019

Source: Facebook

0 5 10 15km

[ Medium
[ High
| Very high

Affected children (ages 0-5): 4,600
Case of Ayutthaya province
- Flood 2013
Source: GISTDA
- Population Density Maps 2019

Source: Facebook

0 5 10 15km

/

d)

Y

a O

< W Y
14 (LANAUINNAY)
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QGHIEREATR NI GIT))

U 2554

U 2556

U 2559

=
AN

45,000

4,600

900

Il Very low
B Low
[ Medium
[] High
[ Very high

Affected children (ages 0-5): 900
Case of Ayutthaya province
- Flood 2016
Source: GISTDA
- Population Density Maps 2019

Source: Facebook

0 5 10 15km
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HgruanudemguazaNgLdanauLa

De

SUIANSLANLAYNSENTIINISARIMNEAINUATLINA T

* AuEEMY (damage) Ao HANTENUNIATIN NN BN NYDIMNGFU Nandn TraAy 1aTesdng uagduning
. vaugfiAndey meldfomdanannui anudemeandeudsdoudnsdesiilaisuiugnnde osan
Foudednlng/liatrsmnuidemeiuinisatienissdns (saln) eranslssSou saannsdlgnnsei
wsasiie wiesdns lsadou Femunmeldivi

=

* AMugaLde (loss) Ao Tonanisuandidaluvseanas wu nsgadesiala Usednsnmnisnannanas

v

=

AlrAe T uluwamils neladenudeinannudl kansenunaasegnaaneuasdlIuluginaain
augedesgldannsvignandaniamsinensidunén

NUBLAR ANIURYaR damage ay loss (@nsus1vdufnganl http://www.royin.go.th/coined word/)
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N15USUNEULUUINABDILNUNANULESINBLAY 2563

v L%

* uNUNABWAY (Drought hazard map) esanteyadaliauysal
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998 10% HUd1UL1AY 5% (91999 SUIANTODUAU)

------------------------------- * uruUNNIsIUASUAULEYIINABLEAY (Drought exposure

map) THunuinfamuan1unisalinizugning oey dudilend

INAMNEIATNEY GISTDA (Bwanyn 2 dUam)

v * LHNUNAUUIIZUN9AINABUES (Drought vulnerability map)

ANUAIEFUATYFA duiaentn 008 Lazsud U rawesuseinelngiiauananug

NBAT, GAFTINTIA, U3NT3 AlesunansznuaNAewas nelaauyfiguanudemetinl 70%
_______________________________________________________ 988 10% fud1Uzvias 5% (91989 suIATeaNd) lngazding
asivaeuluauiad Nty ToyasiAnann aen.
| mudemeduasugia C* ununAAEReABuaY (Drought risk map) launausluguiuy
| e HINTNIT RISK | o o o x v =
| mansy, o ; AenfuskunadsenndulusUwuuTaInUds e ey

GRGERARNILLEPIS
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WNUTIAULEIABUAY (Drought risk map)

uiidndgau

wnufinnudssiouds

U 2563

Yszwndlneg 412 (GISTDA)
NANSENUNIINT

T30

"ﬂ;ﬂ MUD
E)

° 14,805 AMUUM

wnufinnudssiouds

U 2563

Usewndlne sud1uzunas (GISTDA)
NANTENUNIINTS

° 1,541 AU

CHULA 3NGINEERING

Foundation toward Innovation

wnufinudssiouds

U 2563

Uszindlne 908 (GISTDA)
NANIENUNIIATY

* 6,638 aA1UUM

A5 LS

FIT11GsdLu60RiceAyu
[ ] Lowdamageandloss: <1 M.THB.

[ ] Medium damage and loss: 1-10 M.THB.
B High damage andloss: > 10 M.THB.
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AJUNANTISUTHULNUNAIIULTEINBUE

LL‘U‘Uﬁ’]ﬁ@Q HIBIINTT NANIZNUNINEIY NaN3I&NU NaN3I&NU
U HANGR ANERLEE 19993 59U
@uls) G (@1UUN) GRS, (A1)
U1 7.6 4.8 17,629
SUIAT 20y 11.4 85.0 5,939
DOUAY TUA UL A 8.7 26.0 2444
37U 26,012
U1 6.6 4.1 14,805 6,609 21,414
Ny 2oy 8.6 94.8 6,638 2,963 9,601
HudUznas 4.5 16.2 1,541 688 2,229
37U 22,984 10,260 33,243

CHULA 3NGINEERING

Foundation towar d Innovation

NANSABULNEU

NANSZNUNIINSY, 00U

AUGYLHIINABUAS 2563 Uz 33,243 a1uum UssanunsIesay 2.5 Y89 GDP ananuensiul 2563
(1nfavUsEanunsing aniiiod)
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d5Unan15398

NAN1TITEUTIYINUIEAAvedlaTINsingUsenaunae

o Luufise (flood map)

. LLNuﬁﬂ’ﬁL@ﬂ%Uﬂﬁ’mL?{IEN’«J’]ﬂQVIﬂﬁEJ (exposure map)

¢ LLNuﬁmmLU%’]%U’N’MﬂQV}ﬂﬁS (vulnerability map)

o unuiimNuEesse (risk map)
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