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Abstract
Project Risk Assessment of Flood and Drought
Researcher Dr. Pongsak Suttinon, Prof.Dr. Tawatchai Tingsanchai

From 25 August 2019 to 25 September 2020

The objectives of this project “Risk Assessment of Flood and Drought” are (1) to
analyze the flood and drought risk (2) to evaluate the risk under scenarios and priority (3) to
cooperate with the other projects.

This project showed the evaluation and analysis results of flood and drought risks by
using (1) primary data of surveyed damage and loss in study area and (2) secondary data of
satellite images of inundation maps, harvested map and land use map in agricultural,
manufacturing and household sectors including vulnerable groups (child and elderly).

The outputs of this project are flood map, exposure map, vulnerability map and risk
map of flood and drought. These are developed under the international frameworks of the

World bank, Ministry of Finance and Japan International Cooperation Agency.
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o v ] 1 < = oy o o <) ! a
feau Usznaumenateniadiu ag1alsianulunisdnwitlavinnisiuuneeniduniadiunisuds
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A157 4-1 aguanudemeuazanugaldeveniviuneniagiut we. 2554 (Guuim)

nAdIU NANTENU LN
ANUdeY | Anugayde Pt A3y NMALEATU
lasasng
A3¥An1tn 8,715 - 8,715 8,715 -
ANUIAU 23,538 6,938 30,476 30,326 150
doans 1,290 2,558 3,348 1,597 2,251
i 3,186 5,716 8,902 5,385 3,517
Usgluarguinuig 3,497 1,984 5,481 5,481 -
KA
LNYHT 5,666 34,715 40,381 - 40,381
REAINNIIY 513,881 493,258 1,007,139 - 1,007,139
ﬂaam?im 5,134 89,673 94,807 403 94,404
NSRUSUIATS - 115,276 115,276 74,076 41,200
dapal
HUNMN 1,684 2,133 3,817 1,627 2,190
N3ANWYN 13,051 1,798 14,849 10,614 4,235
LAY 45,908 37,889 83,797 - 83,797
Tusnauanu 4,429 3,076 7,505 3,041 4,464
?QLL’J@E;JE]M 375 176 551 212 339
gt 630,354 795,190 1,425,544 141,477 1,284,067

#47: The World Bank (2012)
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nang 14 1,844,327 127,979 2,148,271 91,137 142,039 26,919
witle 4 3,249,466 125,633 3,202,310 33,646 16,668 13,595
danu 8 2,220,912 225,857 846,330 23,364 18,418 19,392
U 26 7,314,705 479,469 6,196,911 148,147 177,125 59,906

e Nmaniilasuransenudie 117 91ilwavinu dnuazkalid 1a3esdng 1w unsnines sala wlesadn

#47: The World Bank (2012)
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NYABAT 5,184 31,135 36,319 - 36,319
- VYOS 5,028 27,129 32,157 - 32,157
- NoBusu 156 4,006 4,162 - 4,162
Urdn 344 2,771 3,115 - 3,115
Usza 137 809 946 - 946
Pt 5,665 34,715 40,380 - 40,380

UEMe AILEENY (damage) WazAugaide (Loss)

#47: The World Bank (2012)

i Y @ 1 = v ] { =
A15N7 4-4 uansliiiuinaudenie (damage) 1INENNABTNIMUAGIHARDAIALBNYUNTD
= < A o
NERsNT LeannidunsamumnzUgnineensuvsesiinumsnsied
dmunisayde (loss) Mnanndieiu Aen1sgaydesglaannisuienandnatndayanuin

9 & A o ay v = Yy & = I | o = v v
U1 LUuW%MaﬂWI@Lﬂwmiﬂiq@}aﬂiﬁlﬂi@u@Lﬂumaﬂ§$WU1u3@UUﬂr]5UQﬂuu EJ‘EJNI‘JHGH&JNLL&JT&@J
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= 4

guauariinsanydedoenindnuwanusrezauIUNIlAY 1 dINAN SENUBE 1B YARIUNAIINTAR
gnnsiy neilsnazdenfin1sen 4-5
dwsudoudagldnsieseilugduuuiasiuimsnaenndesivannielaglddeyainnsy

Jo9NULkazusSNaNsIsaune (Uan.)

A157 4-4 asuaademg (damage) Y@eIILAANYATY W.A. 2554 (1UUm)

nasg AALBNTY 59
ey 0 5,184 5,184
FPUUTAUTENIU 0 283 283
\ASeiofunYas 0 4,252 4,252
2IMSAUNANAR 0 511 511
Fundn, whnnug 0 138 138
Urdn 0 344 344
320] 0 11 11
amsuasiAsesiowdesdn 0 333 333
Usrad 0 137 137
33U 0 5,665 5,665

17: The World Bank (2012)

d‘ ) go’ ! a v
M13799 4-5 a3UANEeLE" (loss) UBIUIMINNIALNYAT TIUNANAN (AI1UUIN)

2554 2555 2556 2557

NN 27,522 1,927 1,204 482
iee! 26,645

9oy 288

el 227 1,927 1,204 482
aanbl 144

Falnaesdn 16

e 202

Urdnd 1997

dniln 1159

ans a6

ep 722 774

Bug 70

Ua 809

34



= = 35 a 1% '
M13°99 4-5 a3UANELED (loss) UBIUIMINNIALNYAT TIENANAN (@1UUN) (M1D)

2554 2555 2556 2557
Uata 319
Uaan 256
N 234
Uantou 1
334 30,329 2,701 1,204 482

fian: The World Bank (2012)
4.1.3 HAIATIZVIANUN
PN =~ = S
A15N7 4-6 agunanLdenIe (damage) wazAugayLde (loss) YoeUIUAIAINYATIY
Jadn Faraaudemedilvgunnnanudemetasnisagdesglannnisigndndwaenndes
(3

Auran1TiATedvesniansuanluiidensiuun dmsudsuaszlinisinseilusuuuuuiag

wInnaenndesiugnnielaglddeyannnsudesiuuasussimansisadie (Ua.)

=

4.2 WUIANUAALUUINADINITATUIUAIY Laﬁm'lEJLLaSﬂﬂ‘J’s;iiU L&g

o

4.2.1 NFDULUIAALUUINABY
su1A1slan (The World Bank (2012)) lafiens anandenie (damage) wavadugeyde (loss)
o d’j
Al
® ey (damage) HANTENUNNATINWNIEANVBNTNEFU NanGs T99FAU LATDIINS
warAuUNING . YuziAngdy
= = a aa - | = % a a
o anuayde (loss) Ao Tamanisuaniiduluviseanas wu n1sgaydesels Ussavsninnis
a o gy A a X | =t
nananas AldaneiuIulugaaIvis

a

ety Mdedslavinsiauunaniesulunsiuinanudeneiasnisgyde

>

1Y) [y 14 & a1 A
PnNgnnfeazduwas Ussaunuiaulame

Uszihuiivila gnndedinfififinnandusieiu dUami uideudsingniiansannseunaiggna

A A

wsoLhaU

Usziiuiiaes lnednlugavniorzsdmansenuiianudsmeseniodls wesesdns lsauseu
wazanugdeseliannisnandaiideme wideudsdndmansenuianznisgadenalawintuy

Wasuninidglatauiwuudiaeinisawinanudemenazanyagdenigldnissawdsn
IS dll Y1 1 o a v 1 s Q‘I LY . d‘ a o
FniveliiredonisanalagdfiiognunanosuiimuIdmis1eil 4-7 auyfgiuiasnisaIum

~ = =~ v & o A
AULAYMBLAZNITFYLFUNIANYAT: WY UFERILazUTZIQNULERNIANNITIY 4-8 uag 4-9
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= = = S v o
A1TNN 4-6 agUMULEENIY (damage) wazAIUEYLEY (loss) VDIUIMINNIALNEATINYINNIN

Jmin 2554 () 2555 2556 2557
ANUEEY | Augade 5 ANUgLdY | Anugade | Adugyide
RANIRR 53 297 350 55 - -
98581 552 3,906 4,458 97 4 2
NTHNN 81 788 869 10 - -
LTIV 248 1,962 2,210 99 34 14
Faum 21 166 187 25 4 1
nwaus 9 55 64 26 8 3
VYBULAY 759 2,612 3,371 229 125 50
any3 89 883 972 123 6 2
UMF1TAY 22 86 108 3 - -
UATUIEN 19 172 191 3 - -
AU 71 593 664 37 8 3
UATAITIA 102 461 563 217 92 37
UUNYT 37 362 399 4 - -
Unusdl 189 1,645 1,834 47 22 9
Wwadlan 299 1,258 1,557 53 28 11
NINg 77 323 400 42 8 3
U513UY3 54 476 530 27 6 3
o810 1,383 6,335 7,718 248 128 51
AUNIAIAT 31 344 375 300 187 75
ATyl 108 1,184 1,292 57 9 4
Awis 8 112 120 20 - -
RGN 864 3,621 4,485 682 421 168
ANTTUYI 111 792 903 71 1 -
duns 249 1,124 1,373 17 3 1
QUaTIYETl 189 609 798 135 69 28
gviys1il a1 163 204 72 41 16
it 5,666 30,329 35,995 2,699 1,204 481

UEMe AMLEENY (damage) WazAugaide (loss)

#47: The World Bank (2012)
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M9N 4-7 LUUTIRINIANUINANIESIELAENNTgLaEINAeNUR

1
b4

N

mIfuAMUdsEnALTERS

Judnuvidnsae

amuit

swanudsny (damage)
swanugyde (loss)

Tl

deysialy
Surumes Rl usanseruTImiL

s

anuidowy (damage)

2/3/2020

aysn

961

3,508

4,469

42,191

Aun
fun

Auum

Assou

ULl
Fuwing
(96)

(1]

s AunS ol

(um)

(2]

A T
samEUUIL
uaeilduning

(5)

ABLdEmY
(damage)

(Fruum)

ABIdEY

malwndouinula

(damage)

(Fruum)

1 unsmuoes

10

500,000

4219

1,055

2 5ala

100,000

25315

1,266

3 winnem

70

15,000

29,534

Tsa3ou

50,000

21,096

527

527

sguuin

40

5,000

16876

a4z

az

sauanudemeiuning

3112

570

anugde (loss)

franssy

% ATgoNdy

(1l

% TR

vy
WALV
(5}
(2]

weeidmiols
(nn. wials)

(2

M WENUIY
(umwii)

(2

vy

(wmwwinls)

ATgesdy
(Loss) (Fmuum)

(2

Lina

1 ugwim

2wl

3 Ll

Feuls

1 S8y

2 fTudmiswds

3 nénalal

4 fvesa

5 dmu

10 716,090

636

8,000

5,520

3,508

6 VEIUMm

7 v

8 imlwa ey fidn fdes

swanugods

3,508

vy (1] dejauavafigunnsweu World Bank, 2012 (2] dayaviugiluseugugivnmsdnae

0 Waleefindde (2563) Wneiimuusuagauyiguainsuiaisian, nan1sdrsvduslunyns
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A15NT 4-8 AUYAFIULATNTANUINAILESINELALNNTELEENANYAT: WY

Usziiu dusAg MSAUIN ENILHE
NYLAYAT
ALEEE (damage)
ANULASMEA (1) 50 % wouNWATNTALFIU Auadsdunuaieadnisie QREGREPD
\nFesdnadnuinuns wansgnuantviuiieiesdns | inunsnslud 2008/09 Usuud | insughedny
@y AnAduiolud 2009/20 way | ves arn.
(2) Adouadosiiefidnlddne 50 | 2010/11 * % Agousesim 2008/09
% veun3osdnslval winsdnslnl * % vounumsns
Agsunansznuaniviaugl
winsdnsdems * dadiuves
WNeRsNITiAIesEns
ANuAEMEvese1ANT | (1) 50 % YadnumInIAleTy Auadsdunueafiunandn/ | n15d9a
Wuwandn/lsa3ou wansgnuantvihufienesiu | TsaSeulud 2008/09 Ufuuf | insughedny
nandn/lsasoudsnie AnAulelud 2009/20 way | vesdtineu
(2) Angoudianldane 50 % vea | 2010/11 * % AYEUABIIA LITEgNA
pAsiunanan/lsesoulnl psiiunanan/dsaseulud * | msinuns
% veununINITFTuNansTNY | (aein.)
Pnivhufiormsifiunands/ | 2008/09
Tsasoudene * dndiuves
neRsNITToAsAuNandn/
159150U
AdemevessEUy | (1) 50 % YaunEnInITlAY Aadeunuszuuilud QREGREPD
i wansgnuantwihadiszuuh 2008/09 Usuwnanmdwiely | wsugiadsny
(2) Agoudaldans 50 % wes | U 2009/20 wag 2010/11 * % | w89 @dn.
svuuiilm AndousesAsEULLvL * % | 2008/09
LOUNEATNITLH SUNANTENU
Pnivhuiiszuuih * dndu
YeunuASNINLsTUUTY
ANUdEMEYeINITUgn | (1) Ussanuaugadeds a.a. mﬂqﬂiﬁma@iaﬁuﬁmzﬂgﬂ * | aen.

inalu

-5.A.2011
- NI 4%
- U 1%

~lefadu 95%

% ey * % HANAAYII 6.,
-5.0. * % TumnzUgnldnad
Iasunanseny *% Nunignldl

NAYIIUA

ANUgaYLEe (loss)
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A15NT 4-8 AUYAFIULATNTANUINAILESINELALNNTELEENANYAT: WY

Usziiu dusAg MSAUIN ENILHE
1. nsaayidenandnly
2011
- ldina ANUGRYLENY 7.0, -5.A.2011 % ey * % WaNAAYI fLA. | aen.
- UEWI 4% 5.0, % % ﬁuﬁmwzﬂqﬂlﬁmaﬁ
- i3 1% I#¥unanszny * % fuftugnlsl
- lsfwadu 95% wavtavn * yadnsuanlud
2011
- fiafls ANUGRYLENY 7.0, -5.A.2011 % ey * % WaNAnYI f.A. | aen.
- 988 40% 5.0, * 9% Nufnzugnilésy
- fiud1Uznae 30% NANTENU * % ﬁuﬁﬂgﬂﬁwm
- ndwll 80% * yarnsuantud 2011
- dUUz3m 80%
~ 1T 90%: wefisiansn
10%
- MOULAT 36%
~ Fandos 20%
- dlne nssdien §ades &
829 100%
2. M3gagdenandaly | Anugadetis 2012 = 80% arin.
2012-2014 vospugaydelul 2011;
2013=50%; 2014=20%
3. mmswﬁmﬁqqﬁu mmswémqq‘ﬁu 15% ann.

#i7: @3Ua7N The World Bank (2012)
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AN 4-9 anyRgIuLarNIsATIMANLEEINELarN1TgadEn1AnYeS: Uadnduasysyis

Uszidiu AR NSAUIN unaetoya
Urdn
ALEEE (damage)
1. NMIMN8VBIERT % N1IALVDIERT (S1891UVBS Srunuvesdniflasunansenu | S1891uves
NSENTIBAEATHATENNTA); T2 * SIANHUUIY * % N15HY ATENTI
3%, A8 0%, vis 5%, LilY LNEATHAY
80% annsallay
N3850
AAEUN
2. ANULEYN8UDY % AIALEINE (1) 57A101ASLEE9ERS * 9% N1561993
AT T3 A8 20%, My 50%, dniUn AT ALIER I Fvney AAFUIN
10% (2) funu = dnifilesy
S1ANEIANSIABER Srome NANTENU * $1A187ASLADIERS
(Un/F) floniy
T3 400; A8 100; 113 2000; 1A
200; \Jn 125
ANUgaLd (loss)
1. nsgeydenaninain wamamﬁqmﬁﬂﬂ*ﬁuﬁmﬁ% ann.
NNSANVBIER Y HANIENU*YAAIINNITHENYI
2011-2012 2011
2. msgqyidisannsiail | msnwisealads (um): 2 oilasunansznu * % Ve * | aen.
ga‘ﬁumaﬂé’miﬂawga ANY 187; 18 338 ANSNW6IB97
e
3. MIGYFIAIINMITTY | TIAFavIganas 25% Fniitlasunansenu * 25% * | aen.
SE] JIAEsONITaNas: 12 20% | SIARUUIE * % anaIUBY
3y 10% IIANVIUFONUIY
Jszag
1. Msgaydenaninain wamamﬁqmﬁﬂﬂ*ﬁuﬁﬁlﬁ% S189UVDY
NSANVBIER Y HANSENU*YAAIINMTHEAYI | NTENTI
2011 2011 LAYRT

2. MIgadgNAUI

NSHARTIZUY

]
a =

AUNUNNTNENTIGATU 15%

Y

#17: The World Bank (2012)
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nfiag1slszinuTasiivinun sl nsun13977 (2563) lnaguiugnugniulsemealneuisesn
Iomudnwaznisiasyivlnresiuiuaziuslamudnvazvesrdaiowtvaaudn laun 419147 919
= I~ % 1y 1 [ Ql' ¥ I~ [ [ dy
willen Wusy Yagtunisudmudnvasinunsnsduasidu 2 dnwae dall
141 (ugialsetiua): duiuginnvanldamglugaru vieiinwasnsiendn 41
N v P ) o cY aa P | ° Al
WU 91U Juiug i1 in150enAenAsINgANIALNTIEABINTY AT LN IZIBN 1SRN ABN
ldnasdandriiuguudiele 1w ugdivinenued 105 (lunipdanu) azeennendseunasiun 20
= a 1Y) v e A < | - Y o Sy a
na1ny Feliinavandiugilillela Nazeenmenluyiuseunatauwiiy lusenuatuiitiudae
TASUNANSENUNANAINUIYIIL
2. 47958 (ugtnlalsetiawas): WWuiugdnilengnsiuinesreudisulueu Welley
= % Y 3 I o [~ ¥ [} 1 < o o ) %
AsudtsvezateanaantIusiuaresnmentalaglidnludiesenfedisuaadudanivuen vt
a d’l ¥ a| 1 Y = 1 ¥ (v Yo v 3 ISt d‘ U
yiadarunsadgnlanaent winwasnsdnazisunind1wnus udinasdanlavislugauit ende
Wy warlurieguasiidesorfeurvauseniu Wugvnnuesnsldugnluvaei dvsdnaiug
L oa & v 9 v ~ ~ al Y a o A v fY o AV v
fulod Mat1idn wastramies Augnielduslanluaiiteu wasiugdnvemneswnsilasy
ANS5UTBIANNATUITINITINYHS LLaza'qLﬁ%MIﬁLﬂwmiﬂiﬂqﬂanﬂi’uﬁ Tustgaruatult1IUIUT
TnganzlufiunnianatsveslsemalneazlasunanssnunanaInduwkad
TngUunAnisannisunluwlasdu ﬁw%’umﬂﬁﬁ%ﬁugmmuﬂu mi%ﬁﬂummaa@qgﬂgﬂ
STAUALEAN 15 1WURLUAT (deep continuous flooding)
lngUnAtaanansanudviag (nsaluviuded1ila 7 ) wu anssaysl Unusiill deumt
Pllguvgnaienansiiianugeade 125, 115 uag 113 93, aua10u uilvauSuuseiug wu ne 51.
QII 901 1 2 U = d‘ 14 d‘
Panusanudwiuld 12 Tu lnediaugeade 155 wu. (N5un15913, 2563) lay 91191991 4-10 asy
v & YV 1 = a 1 1
TustuazwraUgnTINdHandnseols
dmsuusziuiusin ddnawasygianisineastiaguiazuanisiaid1ildenidn
(AU 15%) D87 8000 UMFiBFY
dmsuiiginunsanugdeainuansenudefdfsoiudn (Um) aunsadiwinlaain Jeya

[

L A8 | a | T | a Y )
Wuviu (19) x naednsals (Fusals) x s1A1WY (UIMsafu) 1L

a1



d‘ v ¢

M1597 4-10 asUiudinuazuvaalgn

9 9

Fousin yiaiugdn uwaaUgn Handn (nn./13)
Y1INeNUEE 105 Trudlanadiauas nnA, Tedlgnanadanu 515
nv15 Trudlarodiauas Heulgnaadeanuy 560
N6 Irndlealiseviaas nAwile,n1Adau 670
willendulines Irndlealisoriaas nAwile,n1Adau 520
dutnoq Irndealalisevias nMAwlanauuu 630
ANAUAT Irndealailinevias nAdaET 467
qums 1 Trudlilaseriuas AAdau 620
Faum 1 TR ORI FU I RLGRIIEER AANaNe,AALLaRaua1s 670
ANTIUYT 1 Prudlaihisioriuas WwRYaUTENIUYNANA 750
qNIIRUYS 2 R RIF LR PR ANa1saeTueen,nziunn 700
Unusll 1 Fradlilasoriuas WATAUTENIUAIANAI 712
wwailan 2 NP RIF LR PNIER Mamilenauan 807
PURST 60 TR RSP R SRR mMAnansananlaiAu 1 wes 425
Us13us 1 Fraantnedaaa AANaN,AAWMLERaUa1Y, AARYILDBN 500
Us13UL3 2 Fraantnedraaa AANANe,NARY TUBBN 846

(a1 AUASE, 2563)

ndayatuinisasnsaAanIIaNNduTUSSEnIeeUdeIY (damage) wae

(%
o [

= H =~ o i & v o o 8 v vV oA
m’maﬂ“umuﬂuﬂimqwﬂﬂﬂuu ﬂﬂLLa@]\‘I@IQE‘UW 4-3 (n) 7\]3LMUVL@I'J']Lll@f‘-’nqllaﬂu’]u@ﬂﬁ]gﬂﬂ‘lﬂlﬂﬂﬂ"mﬂ

Y

v = a v A

demewimnszauiiauisssiuniasisuiaanudenmelaglunilauyfigiundnfeaudeme

9 9
[
|

= ) P Y ' < A e =~ ) & = 1Y) |
Juegiuarudnvesiviy agrelsimullietemaudnuilaziluanudemeggauaiingizdn
al 1y = o P ] v ° ) v o ¢ | P
wisadnIviselsaseulaldemenavaataiiuies dmiunsmanuduiusseninmnugade (loss)
=~ = v & Y] a < Yo~ | a P ' v ¢ P
wazAuanulunsdlanndutdu gnuansdsgun 4-3 (v) ssiuladnfivwsiasyin Y1iudaziugasd
v o ea ' o v oA ¥ o v & | a P o v e
AudENTUSIkAnAeiY drninudviuldiuastivananuaydeselaiieaindriiugiasiing
gauazszeziantumMImusiensanlauIund Wy Undtvilunudwiulaiiies 7 Tu widnafn

gnivaNTu N.51 awnsanule 12 Tu (nsunsdn, 2563)
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1.0 1.0

unsnimes Rice 419wV
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© %}
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e D
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g 5
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0.0 05 1.0 15 20 0.0 05 1.0 15 20
Flood depth (m.) Flood depth (m.)
1.0 1.0
saln Rice 912 n%.51
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[ 1%}
§ 38
e B
8 0.5 2 0.5
K] ©
=z £
£ S
o) =z
=2

0.0 0.0

0.0 05 1.0 15 20 0.0 05 1.0 15 20
Flood depth (m.) Flood depth (m.)
(N) PNULEEYNE LAZAIUANVDIUN (v) Msgeyde wagAuanvosl

a v ¢ ! = = = Y
EU'VI 4-3 ASINAINUAUNUTTENINAMULEE Y m‘JQQJJLaEJ LLaEAINHANVDIUN

(R W lneinIde)

4.4.2 MIAAUILUUINGDY

1Usunsu Quantum GIS

Quantum GIS %38 QGIS {ulusunsy Desktop GIS Ussnnniaiitiuszananmlunisiuld
Fansteyauinfidneglunguvenduifsiada (Free and Open Source Software: FOSS) fil4a1u
18 Snvasnsidauduuuu Graphic User Interface §sazannsanistdany lidrasdunsidenld
ToyanIn Toyan1sN NTUARINAATTIY NMTLAANENTIW RaeRILaINTadUALTaYalATIETaYa
waziiauedeyaldluguuuuunuiannsadenliteyannnosusanoslusuuvuiiduuinsgu
WWITa18LY Shapefile waz GeoTIFF QGIS @nsauily Shape File format lédufufidesnisuin
Tunanil QGIs Wannuuitugiuves ot Aidulausi3dmsu Graphical User Interface (GUD A4l
779 UNIX, Window uaz Mac n1siauildnuw Cr+ iundnuenainidu Qals dad eusefu
Geospatial RDBMS 141 PostGIS/PostgreSQL @111508 1ukazid suilians 7 savivly PostGIS ¢

v -

Tn8R5e @uNsaausany GRASS Tom 1lvanunsasunadauananAulu GRASS Tnunse Lazanuis

Y Y

[
=1

Senldflentusineues GRASS Ia atuayun1sinseiileanud (Spatial Analysis) lulesiu wasnis
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uansrateyadsiumisluguuuuresnuil msadnaznisuiledoyaideiums (Spatial Data)
uazdoanse (Attribute Data) awnsndnnsteyaldielagldindosionu GUI fifmus
(http://project-wre.eng.chula.ac.th/thai_waterplan/sites/default/km_wp/manual/
quantum_gisv1.3.0_mimas.pdf)

fAdedentd Wsunsy Quantum GIS lumsimwiwuusiaeadosmndulsunsufiananse
thiauedoyalalusuuuuusud Wulusunsuilifienldans uazanunsadeulusunsuluaiw Python
Salunisiauldegisdase feswwindu genduassiada (Free and Open Source Software:

FOSS) (https://qgis.org/en/site/)

191 Python
N a s o v & a | ea
2191 Python Aan1wlusunsuAeuinesseaugs lnggnasnwuuinlitdun1wansudd
911818 lngdnanududeuvedlasiaiiuazliensalvenivl wonantun1wlusunsu Python 84
anusathluldluns@eulusunsulavannvaneussinnlaganunsaldeuaiudiulusinsy Quantum
GIS 9199u Mg PyQGIS F3Aa N155UNW1 Python vuluswnsd Quantum GIS Hutes Jagdu a1

Python gnldaeulunsi@eulusunsuneuiimesveiuniiugiumalamnssumans lunagandusy

o

U
(https://www.cp.eng.chula.ac.th/books/wp-content/uploads/sites/5/2018/08/
python101 workbook v1.0.2.pdf)

Auddeidenld n13Tun1w Python vuluswnsy Quantum GIS TUAISHAUILUUTI88Y

Wasmniiugruvedlusinsuazanunsausuuilaegldauls lneaunslavesiiaddofons wewns
LaLANTILMI source code ¥8d wuuTaeaniaw et lugnisldauliiugiaula
lnpasUlutuneul tsraunsadssiduainudenie (damage) wazadnuanide (loss) ba

| 2 A o @ = = 8 A a
agelsimunanisssiliudenariuiseninudemouasanugyidenim sty Aoy
HANTENUNNATINNNIEAINVDINTNEFU Handn T09AU 103039905 wazdunsng . Yueindy

£%

waglonanisudniidsluviseanas wu n1sgadesels Ussavsnmnisuanitanas eldaneivuay

Tutananis TunediusasNuniussause

[y

agslsfimunanisussumnudemenazanugadeninsiiinanddedidiadiliannse

ANNANTENUNoUAARIINTlENIsHEnTlASURaNsENY Uenpduluusunundngavly
a | | a yvvy A Y A v = = & o
n1swdn vienaduldanuisavedudilaieinduilaalasuanudeniedadunuivenis

Uszifiunanisuszidiudananiduiissrnudemesazaiuagyidenideulagldinisdowuuinaes

I 1

JA38N1SNARALAYNANANT T AALAUNAIUITOIATIZITANUT BULE9UDINIANISNAR LU LFNITHAS
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DEERRRY USLL " HPPR ”"‘”\“ @x 'f"§"3'@@%i%):ﬁ'o (-

T
L L AV NN - O}
Browser ® Processing Toolbox @&
eyme #2008 O
Favorites 2 Search...
» [6] Home » (O Recently used
» o/ » @ Cartography
» [J /Volumes » Q Database
© GeoPackage » Q File tools
/ SpatiaLite » @ Graphics
@ PostGIS » @ Interpolation
» MSsQL » @ Layer tools
@ DB2 » @ Network analysis
4 WMSMMTS » @ Raster analysis
» @ XYZ Tiles » @ Raster terrain anal...
@ wes » @ Raster tools
\f\ WFs » @ Vector analysis
@ ows » @ Vector creation
& ArcGisMapServer » @ Vector general
& ArcGisFeatureServer » @ Vector geometry
& GeoNode Python Console @® » Q Vector overlay
= - > = » @ Vector selection
AL NETRN &5 > =< Q # #4 » @ Vector table
Layer Order | Browser +>>> exec(open('/Users/pon = # | 2 RiskDrought2020GistdaRice20191231.py X v’ d@ GDAL
gsak/Documents/QGLS/PyQGT 1 import os-# This is is needed in the pyqggis console < Gorass
Layers o8 ; 0GistdaRi X . » & SAGA
S/RiskDrought2020GistdaRi 2 import-processing# This-is for-vector overlay -within-"Processing Toolbox"
« Ml ® TV & -8 L ce20191231.py" .encode('ut s from qgis.core import *
- v [ rice 20191231 f-8')).read)) 4+ from-qgis.PyQt import-QtGui
v [ Low damage and loss: < 05...  °2um of Drought Risk (F-E- s
v! [l Medium damage and loss: 0.... Vz Area: Paddy Field: Rai 6 #:BASE-MAP
V|l High damage and loss: > 1 ... " ’
! [Z] TH_Province 56615360-2487%89‘_‘ 8 TH_Province = "/Volumes/Seagate lTB/GIS/Admm/A Provmce/TH Province.shp"
7Sum of Drought Risk (F-E- s layer = iface.addVectorLayer(TH_Province, '*
V) Production: Paddy Fiel 10 layer.renderer().symbol(). setColor(Q(olor(ZSS 255 255))
R = 1 layer.triggerRepaint()
84067496.5274738087 12 settings = QgsPallayerSettings()
oSum of Maximum Loss from 13 settings.fieldName =-'PROV_NAMT'
Drought Risk (F-E-V) Area 14 labeling = QgsVectorLayerSimpleLabeling(settings)
: Paddy Field M.THB. = 15 layer.setlabeling(labeling)
10 14805. 68736000464 16 layer.setlLabelsEnabled(True)
£ ~] | 17 layer.triggerRepaint()
>>> 18
19 # VULNERABILITY MAP: EPSG =-4326
1 >
Q Type to locate (38K) Ready Coordinate 2940958113707 ¥ Scale :24820582 ~ @ Magnifier 100% </ Rotation 0.0° 2 VIRender €EPSG:32647 @

v
a

JUN 4-4 feee M3 source code Ua4 PyQGIS lunuidel

(711 Python vulusunsy Quantum GIS)

4.3 wurauAnLUUINaaslaensuanuasnanan (Input-Output Model)

4.3.1 a1519Uaun1THAALATNANER
dnauaniaunsiasygiakasdnuuiand (@niimd) loleuaisistadenisdnutas
a I -QII = U U [ ! a v a :’/ Q" ¥
Nawdn (Input-Output Table) AB MIFNTLAAITIAIUANNUSIZNINNTHANLAZ NITLTHANARYIINTY
TUlutuanving (final use of goods and services) wag# b LU aUATENITNAATUNANN INUA
(intermediate transaction) #4n15l4LiagUlnATUNA19T 0 inter-industry demand Aa WaladAgy
Ngaveanssladunisnandauazandnngy Junsuanatenulionleass nineenannIsusige
Tusyuuiaswgiaianuadseiuegradussuuiazinugonadssiu (https://www.nesdc.go.th/)
lngunfAanianiazinnisdisianasmeunsdoyanisadadenisudnves 180 nANSHEAATOUAGY
AIANYAT BAAIMNTTU wazUINITYN° 5 Tdwiunmsumisszmelng gauaufeaunsaiiuniny
Weuloswaanaianisnds uwidediiadeluiiurnudenlesvesnisudnluuiazgiinin wu Ay
Wwonleanianzusaniunianas Med1n1119laden1nanreIUssneAlnewuy 3 AANITNER
4 o v U ! = v o Y a a . .
mmammmmmanmummmmm’mq{]%amimamwuqmmﬂ (Multi-Regional Input-

Output Table) (Wawdus, 2562) ialiaulusseninegnainnssusneg lussuuiasugiauazinia

& Y v [y 1 [ S v (% =] 1 [ dy
‘VN‘M@J@I‘L!‘Ui%L‘Vl?il‘l/lﬂL?J’]@'JEJﬂMEJEJ’NL‘UUi%UULL@%N@QWNG@@@@@QﬂUI@EJMQWL@‘LWR‘I‘L!
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ATBUARY 47 UTTLANNINTIUNIAATEFNT (11 USeLannanssuniIanens, 22 Ussanianssy
NMARRFVNTTULAY 14 UTBANNINTIUAIAUIANT)
AsOUAAN 7 llnTA lawn N3N A1Anae Mawile MAdau Manziueen a1engiuan

LAZAALA

4.3.2 kUUINaaIUYNISHANLAZNANAR

wuuT1a890938N1SHAAKAENANEN (Input-Output Model (IO Model)) 199aya1nn1374

Uadunisndnuaznandnduiiugulunmsdin lnewansegdeyanugiuvesmisidadenisuds

WAYHNANANNSBUAILUSIURSI9N 4-11

INAPUFURUS WandnTd (X) = Yadenisudntunans (Zij) + guasdanving (Yi) (e a1uuiv)

NANARNTINAANEATAD 1,787,359 = (167,540+1,195,668+167,635) + 256,517

mamam’mmﬂqmmwmimﬁa 14,315,008 = (445,126+8,581,620+2,888,249) + 2,400,013

NANARNTINAIAUSNISAD 11,412,327 = (62,617+950,717+1,970,597)  + 8,428,396
;ﬂaﬁmﬁmaﬂuﬂimmﬁa 11,084,927 = (1,112,077+3,587,004+6,385,846) 111U
guasduaanefe 11,084,927 = (256,517+2,400,013+8,428,396)

o

TngyarniiuruludssinavsegUasrduaarinewiniua GDP vesUsewmalneiules

q

nANUFNTUSIULUUTIaesdaduntsudntaskandn ausadiasieiveyatieiuly

a 6 Y dy
sULUUANNSUAZINSND Ladiall

Zij +Yi=Xi

AX+Y =X
Y = (X-AX)
Y = (IF-AX
(IFA Y = X
LY =X

Xi = NANARTIN

Zij - Yaduniswantunans

Yi = guasAgavine (Yi)

P UAg j = NANSHARINEAT BRAINNTTU WATUSNITANNEINY

L = Leontief inverse matrix
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1399 4-11 agumsndadenisndauuuy 3X3 nanisnan U 2555 vesussmelng (§1uuv)

v
o

NUBMe * qUasATuan

3 ﬁwmmmﬂﬁaaﬂammamﬁwﬁ 2563

NENIMUATINAILYaAINITIDY d1nBeNn9INIIALaE AU

Hasonauandunans (Zj = Aijxi) guasdgnvne* | HandnTIY
\NBAT 2MANNTTU UINg (Yi) (Xi)
Uady bYAT 167,540 1,195,668 167,635 256,517 1,787,359
ANSHER PRANNNTI 445,126 8,581,620 2,888,249 2,400,013 14,315,008
%ﬁﬂaﬂﬂ UIN19 62,617 950,717 1,970,597 8,428,396 11,412,327
yaAiNTm 1,112,077 3,587,004 6,385,846
NANANTIY 1,787,359 14,315,008 11,412,327

lusrenuaduiinisiaanudemenaznisgydeangnndouassouasluudaznianig

HAALYY NIANYAT NIAAAMNTIH UAZAIAUSNTTINAIANUEEMEIINAIAATITEUIEYNUILATLY

sULuUr guasAanvefivngluainsyuuvse Vi tiues

4.3.3 wuudnaasdadenisuinuaznandnuuugiinig

Mnfelaimunuuiassladenmdnuasnandnlaglausuanveuniuiusemnalnelud

LUUI1a89Ua

Wauleabaviad

o

a

AATANTIING

<X aad d‘
ATIUOINUANUN

a 1%

Y

a7

NUNANIY

JYNTNAALAYHANEALUU)TNTA (Interregional

Input-Output Model) gaausn




YN 5 Nan1SANEILUIAY

lTusnenuaduilldinauenansanem Han1sIaesAMIdsekarAugdslusULuua
Fuianenss (lumﬂmimamazﬁuﬁﬁgﬂﬁﬁmm uazvnadey (ansenulunansuanduLasudi
Jufideulsiuvhlgnisudniioguoniiuihivim vesaansudandnmaasugia Téun aneununs
AAgAEVNTTN MAnTISeuLasiegedy uazanadeay liun nduauTzuamedanslaun in
wazgaony lnouanslugunuures (1) unuil o hazard map (2) weuiidasuaudesaindy
exposure map (3) NIRRT IZUNN Y vulnerability map (4) wKufinnudese risk map

Tuduvesmsasuiisuuuudiass (verification) ileliiiudssavsnnueauuuiaeuaza
nssineanstiiegisluduresgrnfouasfouds Tuduvesgnnieiuidelfidenvmnisaignnde U
ihunn 2554 Tunsaeuniisunuustass Ineldussufisunansnaseunuustaesfivamutuiusa
nsUszdiuvessunmslansaufunsensrnsadwesusanalng uazianmanissiaeslulumin
Uunans 2556 Tund 2559 waglitann 2560 dwsuseudsldidonmanisalfouds U 2563 3
Jumanisaldagdulunisiiauenanisaeuifisunuudiassiunansussidunansenunnuasegia
NFYUAIVDITUIANTEBUAN (2563)

lusigauatull nssviunsUssduanuidemefosssunlassuiaslangniamilvaly
sUnuvveslusunsureuiamoslnefinide ieduimnndems (damage) wazarwigayide (loss)
ngnneuazionat Neld n1wn Python vulusinsy Quantum GIS (PyQGIS) Tnedntuneuuas
Basaunassuumnnansuastanliiinisssdiuld gaeuves PyQGIS Ao (1) ihilusunsud

[y

bl S a a ad ! 4‘ L4 Ql' I o ! (%
WIkaefuIduBuANazkandny source code ialiyanafiaulanasmianuinlusdosonlunsnmun

16 (2) Waunsuamsadmunuidsdaesnludfviiligldauazmnlunsdualszneunis
dnduladeulonie (3) Wsunsuiifideianngnesnuuulvannsadiaosunuiinrandssnelénm
218 (scenario) #1998 1@ AMMa1BUSU operation rule curve AAflasauruT Fatinviay (Flood
hazard map) 721805V zoning 15U it u7 finas sunud n1519a5uA131E 89910 g NN Y
(Exposure map) nma18U5 Ul atug 1mul viaui duad ousudi el sz unsaingnnde
(Vulnerability map) tdusu
Tuunilaginauenanisinuussdiunnudssgnndouasfoudslusuuuuarndeneuas
arugnydsluziuuuituionanss uasvedon veanianisuBavanmaAsugia liun nainues
AAgAEVNTIN MAnTITeuLazTiagedy uazaadeau iuA nquauUTzuamedansliun in

wazaeng Tuninaiediieeg
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5.1 fnugnnde

a

Tudiasdiauonansfinudssduarudssgrnslugiuuuarudemewasarugade
ELugULLUUGTaL‘Ew‘igWNGm WAENING Y VOINIANITHEANANNILATEFAD LKA A1ALNYAS
AAgAEVNTIN MArTSouuasiegeds uazaadsay Tiun nguauUmzuIIadsauliun 1in
wazfigeony Tunmaiglimne

ludruresnmsasuifisuuuusiass (verification) nsdluuusiaasdmiutviau 14deyannu
Femelud) we. 2554 Fadudeyanisuszifiuanaundemeniandems (damage) uazanugaide
(loss) TunAgumneg A1ngnndelul 2554 Useidiulaesuianslansauiunssnsnniseasvesing
(The World Bank (2012)) fisidendenldtoyanfenitidesnniudeyaiinseunqunisussdiunans
med meldinassusziunund venninansussiiudilifumssensuissiuUssimeuas
w1 Inefinnss1ederrnnudsmelunisuimsdanisanudsslagUssmalnguazesdng
sEmIeUsEINA

uennifiidelduanmanshaedunsdfnududn 3 nsd Tiun

(1) wmmsaiiwialug 2550 @hann) Ineldusuihivhunnuuusiaoses as. ain deg
Tugalasansife i

(2) wgnsaiiviaslud 2556 @urannuiunany) Tagldusuiitnyiuen GISTDA

1
o

(3) winnsaliwiadul 2559 @innd) neldunuiimianuain GISTDA

lngldnisdmdantununn Yurwnnuiunas wasduiund mndeyadulnddeseUluesn

vosszimalng (Faw.) fegu

24
22
20
18
16
14
12
10

1980 1985 1990 1995 2000 2005 2010 2015 2020
1 (year)

JUN 5-1 MmdadentinnnAmaniwvesiunindsnetluvefnvesUsemalne

% wasaneelulng (% of rainfall anomalies)

oMb NONNOO®

o s
2N O

RIS
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5.1.1 anAneng

5.1.1.1 HamMsIATIRAMUTINNBLATANG YL HININ TS

nIdlaauLiguLUUIIRBY (annde 2554)

Tusrwsruatvil Auddeladiauonanisaautiounuudtaosdinsud amaulu
o~ % g v o = 2 v o A v = T
U w.e. 2554 nelansdldnwdmineysen Wesndudminnlasuanudemeuinainuiviauly
| a ¥ a U 1 ¥
U w.e. 2554 TuynAanssuduasegiakasdia wu wdalunanens lssnuluningpamnssy
AAUINTT waznansiseu AgldnseunisAuiundenis (damage) wazAugayde (loss)

NSUNAUBHANTAWIUANILEEYNE (damage) Uagauade (loss) IMNUUUTIaesdmU
Wwhslud we. 2554 nsdlfnunimineysegniiauelu 4 Uluy fie

(1) UYL (Flood hazard map)

(2) wnuNnsURFUANNLERSRINENNAY (Flood exposure map)

(3) wruAUUSIEUINENNSE (Flood vulnerability map)

(4) wnunAUEesgnndY (Flood risk map)

NIEUIUNTIAN UHuTIAILERENNABgNLaRIRagy

‘ RISK ASSESSMENT (Risk Management ISO 31000) ‘

RISK IDENTIFICATION RISK EVALUATION

’ 13 operate WapAR ’ Uogamuou q ‘ Scenario: N3 operate Wawluguuuusingg, Jusuudy, Wugdhanuth ‘
[ ]

’ WuUaeiviam ‘ ’ WUUanefenas Policy options: gUiuuns operate gldnsiansananudsmeainanniy

® @ risk identification

. J 77777777777777777777777777 J 7777777 Wunadwsannlasanisdu
uinamuILUUS1anIvestAsINsil

Tdonaluoialunsaday Priority: Yasiunrmdfiyresnsnasnslumsdansaudesvesgnntouaziis

ATENABITBILULTIABY ua

RISK ANALYSIS

RISK TREATMENT

AMudsefuLATYgie anudemeiudn

\NYAS, GAAIMNSIY, USMS Ussrmuiszung Selection of risk treatment options: NMsfindulaunsnsannisyszdiuaay
P

derngnnibuazioud

4
Preparing and implementing risk treatment plans: LHUN1TAAAULEES

- o o - = Y
E‘LJ‘V] 5-2 FOUSVBINTTUIUNTTIAN IR UNAIULTUIRNNNY

nstivegauwuuINaesgnnielululau

a

- Y a a =

WamnAdwlsiazanyigiulunisussidiuaudenis (damage) wagaugayide (loss)
manaegnigliteulvvesgnndelud 2554 Felutagiuiinsldeundatiiud Aidededndusios
ymsdsanrauuiiedanudeyaugugfilunuiifnw augiunsimuiwuuitaedaslddoya

nAgQiNuralayadulsENaUkAzATYItNTeNAnTayaNlnaInM TR luiug
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5.1.1.1.1 unuunviau (Flood hazard map)
d‘ 5’ 1 = 3’ 1 dy d‘d 1 @ d’lj d‘
WHUA UL (Flood hazard map) usndsvautvauvauluiuiidnen og19lsiniunun
Wwwiuldlanmneanudnasiinainudene (damage) uazAugeyde (loss) Manun enAIeeIgy
mniauhNluiufianIsumMeAsYgRkasdny Wy 11917 1539ugeamngsy Urusaulssvy
wiianansenuyAnaudemeuasauands Tunsali ﬁwmngﬂﬂﬂizﬁmﬂuqmﬁa WAl
a a L Adav 1aa a o | & A v & A
mnadsmekarauagdglununildifianssumaasugianazdeny Wy Wunsnie wunng
Wwhuaglaldgnngde
P~ % P ° ] - '
1ot WA, 2554 WHUNUIIUALTIURUUINEBILIN 2 bAad 7B (1) LEUNUIYIINAINAINENY
a o Ly v a a L2 =l
AMANYU 1A mummwwmL‘VlﬂIuT,aEJEJ’JmmLasquaﬁauLwﬁ (89ANITUIRIYU) 1198 GISTDA ey
(2) BWRUNUIMINANNLUUIIADINNAUIINEATING “NITANEIATULAAIUWNDNITIANTITAINULE
WU Ueq U T ULz IMTEENTINagns" 1ag JY18A1ans19158 a5.aln 19w Feegly
YALATINTLAL Y
WHUTY (hazard map) lulasinisiignesnuuulanunsadid1deyansainuuunuivmauain
ANONYANITYY ASWNUNUIVIINAINLUUTIADY VI Ra1u15091a09NaN1SARUUN8laN a8
YosU3unahdun U oSNl winds dui dnnui 16
ngUuRuRtvnaziiula Jwmdnegselasuranseyuainiviand 2554 Tuiuidalng
vodwin unllAaundrAgyInfuniwiiuiauedy aseanudemeuavaydusafianssunia
a Y] | Y - & Y] L o & v a v a
wswgnanazdenuegials warenseavandwhnduavndeviseldl 39nludesiansaundeyaunui

d‘ 5% a (% [ 14 ! A 14 sala
E)uﬂ’)U@jﬂuIUﬂquiﬂqif\]ﬂﬂqiﬂEJ Toun urunnstauselovunnu

[ (%
=

wanNULITedslanannan1sfinwivesdnanunsailawn (1) wanisaluiviaulul 2554
@) Ineldusuiiiviuen ns aiv Sseglugelassnaientu 2) wgnsaiisialul 2556
@thanntunany) Tneluwuiidivhuen GISTDA wag (3) wamsaiiivihslull 2550 @iwnd) T
THunuditviauain GISTDA agwiulddn Tuflufidaminegsen Tuldunn (2550) aediiufitaviay

110797 ASAULNINUINNENS (2556) waznsalUuung (2559) muaneu
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wHUNUYIIN [Flood Hazard Mapl
AaBune
[] Flood2011GistdaAyu

wmanselannny 2554

FanaunuiiirvionTas GISTDA

0 5 10 15km
S E— —

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

SUN 5-3 WHUNUIYIIUNT JIMIANTEUASAIBESE U 2554 (2011)

Y 9

(Han15daelagldtoyadann GISTDA)

WHUNUNYIIN [Flood Hazard Mapl
A1asuNe
[] Flood2011SanitAyu

wansolannae 2554

Fanaunuiiiviinlag as.aiin

0 5 10 15km
S I E—

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

SUN 5-0 WHUNUIIIUNT FIMIANTEUATAIBESE U 2554 (2011)

U 9

(wan1sdaeslagldtoyainn as.aiin)
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WHUNUNYIIN [Flood Hazard Mapl
A1asune
[] Flood2013GistdaAyu

wansolannne 2556

danaunuiiivionTas GISTDA

0 5 10 15km
S E— —

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

SUN 5-5 WHUNUIIIUNTY FIMIANTEUATAIBESE U 2556 (2013)

U 9

(Han15daelagldtoyadann GISTDA)

weuiviIN [Flood Hazard Mapl
Apdue
(] Flood2016GistdaAyu

ha Ruea

wansalannae 2559

FanaunuiiivionTas GISTDA

0 5 10 15km
I E—

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

SUN 5-6 WHUNUIMIIUNTY FIMIANTEUATAIDESE U 2559 (2016)

U 9

(Han15daelagldtoyadann GISTDA)
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5.1.1.1.2 unuin1siWasuadnuidesangnnie (Flood exposure map)

[

o [ [y g ' [ o & v a & A aa
ﬁ]ﬂﬂﬂ’]ﬂ’]ﬂﬂ‘l«lﬂi%LWUﬂqiEJﬂiSﬂUf\ﬂﬂqunllL‘IJ‘Ll’e]‘Vlﬂ 3] Li’]"ﬂ']L‘LJUG]E]QW"G’WN’]WUV]SLUNWU@Q

q

7
a

nsiUasuanudssainannse (Flood exposure) Tuiliiin3defiansanainnisldusslevinfudu

[y

v 5 14 caa LY Aa o Y A a a [ d'
nan GUEJJQIJﬁLLN‘U‘VIﬂ?ii?fﬂi%IU“UUVl@uf\ﬂﬂﬂill‘WGlJ‘L!'W]WLJOﬂuqiﬂisﬁLWE]W"'\]'ﬁﬂJ’m’]iLUWiUﬁ'J’HJLﬁEN"\]Wﬂ

Y

[

d’lJ Y A Y a (% v ¢ a (% a J" a a ~ !
NNAY LUBDIRULNANNITAAAMUFUNUTVDINITHUATUANULFHIVDINUN I@‘EJW’*iﬂiﬂﬂ"\]’]ﬂN@ulsU’J’]

(0]

e =

Ao

A a = = o A ' & Ay vo = =
UV]ﬂﬂﬂar]')jJﬂ'J']ﬂJLﬂUV']EJWi@ﬂ’J’]@JQﬁyJLaSﬁ]qﬂqmﬂﬂEﬂ/ﬁ@lll VnﬂWumlmiUﬁ?quaﬂﬁqﬂwigﬂqqm

e =)

ydsarnmsnIsaiiinviog diarzneliiisranssnuazenszauainiiihuduagvnde wuiineld

[ < g

nnfeazdununninsidasuaudeaningnndeiuies

o)

luduneuifisddelmdenldvoyanisldusslovunauvesdmianssunsasogsen 1wl 2560

[ aa < v a 3 a o d' & A [ Y v Ao o A

nnsuiawNay Wudwnulunsiesizinisdesumnudssiuiiningynds dedunanidfgyfe
| A

asliteyan1sliusslevinfuvesiundnuluiianfgiiudeyatviiufe U w.a. 2554 eniy

a

aenndedusiliasandediiasesnnuanysaivesyadoyasiliiniduliveyat) 2560 idundn
og1slsfinny uuudrassgnesnuuuliaansaiindeyamsliussloviifuvesdmianszuaseiogysen
Tudsaqld vniideyafianusainnty

SLuﬁfjﬁu‘i{fsJLﬁaﬂsﬁaaﬂaﬁummﬂ%’ﬂiﬂmﬁﬁﬁuﬂizLm/] 11971 (A101: Active paddy field) Tu
#UIN U (Al: paddy field) wag Muftnensnssu (A: Agricultural land) [ ouanINan13sIa8INIA

nwns esnduiinasvgiavdnuesdminnszunsesoasen
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d‘ (% v a QU d‘ d’lj d‘ v
$13191 5-1 ﬁ?ﬂNﬁNWUﬁ‘U@QﬂWiLUﬂiUﬂ’NNLﬁ’ENWUVIf\]'mQVIﬂﬂEJ

Code FgazdYn i NNy
A Rudinunsnssu (Agricultural land)

A0 | INUATHANNETY o)
Al 11 (A101 U172 Active paddy field) o)
A2 | diwls o
A3 | liBunu o)
Ad | e o)
A5 | Nwaau o)
A7 | TsuSou o)
A8 | i o)
A9 | denuinzidesdaiih o)
F Wudiunls! (Forest land)
F2 el o}
M ‘Iﬁuﬁlﬁﬂmﬁﬂ (Miscellaneous land)

M1 | vivig o)

M2 ﬁuﬁfcju ¢}

M3 | 1dles 0

M4 ﬁuﬁau O

M7 | Afeey o)
u ﬁuﬁﬂgmul,l.asﬁlwgna%ﬁa (Urban and built-up land)

Ul | flleuazegnunisi 0
Uz | myunu o)
Us | aonuiisienns o)
Ud | nisuuds o)
us ﬁuﬁqmammsm o)
U6 aonuiiuinis o)
U7 | auunean o)
w Wudith (Water body)

W1 | undsiisssund o)

W2 | uasiiaded

1 AsuRRNAY (Taianssuasesagsen)
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weauinIsiasuanuidasannannag [Flood Exposure Mapl
ANabuNe
[] Lu2560AyuRice

nstidansg ludaiwinessen 1 2560

Vel o

danans ldnau T nsuwaunfinu

0 5 10 15km
S E— —

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

JUN 5-7 uruiin1siliasuanudesaingnnds nsdldnludmianssunseiosse U 2560

(nan1sdaesiagldvoyann nsunmuInsv)
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LRRAANNLE9aNNAY [Flood Risk Mapl
A1adune
FloodTambonV3
[] Low damage and loss: <10 M.THB.

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

nsdidneansmnssn ludinineesen
ANNLEEVNY (Damaae) = 87.000 M.THB.
AN (Loss) = 19,000 M.THB.
ANNLEEMBLAzANEULES = 106.000 M.THB.
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Project 'Risk Assessment of Flood and Drought': Source code 'PyQGIS' developed by CHULA ENGINEERING & Thailand Science Research and Innovation (TSRI)
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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
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Project 'Risk Assessment of Flood and Drought: Source code 'PyQGIS' developed by CHULA ENGINEERING & Thailand Science Research and Innovation (TSRI)
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Vulnerability

Bl Very low

B Low

[ Medium
High
Very high

Affected population: 684,000
Affected household: 233,000
Case of Ayutthaya province
- Flood 2011
Source: GISTDA
- High Resolution Population Density Map 2019

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

Il Very low

B Low

[ Medium
High
Very high

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

Il Very low

B Low

I Medium
High
Very high

Affected population: 14,000
Affected household: 4,700
Case of Ayutthaya province
- Flood 2016
Source: GISTDA
- High Resolution Population Density Map 2019

Source: Facebook Al
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Project 'Risk Assessment of Flood and Drought': Source code 'PyQGIS' developed by CHULA ENGINEERING & Thailand Science Research and Innovation (TSRI)
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wHUNAMNNLLSIZUN9INannAe [Flood Vulnerability Mapl
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Vulnerability

Il Very low

B Low

[ Medium
High
Very high

Affected population: 25,000
Affected household: 8,500

Case of Ayutthaya province

PN AR

- Flood 2017
Source: GISTDA
- High Resolution Population Density Map 2019

Source: Facebook Al
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Project 'Risk Assessment of Flood and Drought": Source code 'PyQGIS' developed by CHULA ENGINEERING & Thailand Science Research and Innovation (TSRI)
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LHUNANNLE9aNNANY [Flood Risk Mapl

ANaduns

Risk

Il 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

0 5 10 15km
L1 1 |

Project 'Risk Assessment of Flood and Drought": Source code 'PyQGIS' developed by CHULA ENGINEERING & Thailand Science Research and Innovation (TSRI)
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LRUAANNLE9ENNAY [Flood Risk Mapl

ANa5uU1Y

Risk

Il Very low

B Low

I 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
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Project 'Risk Assessment of Flood and Drought': Source code 'PyQGIS' developed by CHULA ENGINEERING & Thailand Science Research and Innovation (TSRI)
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LHUNANNLE9aNNANY [Flood Risk Mapl

ANaduns

Risk

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

Il Very low

B Low

I Medium
High
Very high

Damage of Building and assets: 196 M.THB.
Case of Ayutthaya province
- Flood 2017
Source: GISTDA
- House building and household assets 2020

Source: Surveyed data and reports
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Project 'Risk Assessment of Flood and Drought': Source code 'PyQGIS' developed by CHULA ENGINEERING & Thailand Science Research and Innovation (TSRI)
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Project 'Risk Assessment of Flood and Drought’: Source code 'PyQGIS' developed by CHULA ENGINEERING & Thailand Science Research and Innovation (TSRI)
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Project 'Risk Assessment of Flood and Drought": Source code 'PyQGIS' developed by CHULA ENGINEERING & Thailand Science Research and Innovation (TSRI)
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Project 'Risk Assessment of Flood and Drought': Source code 'PyQGIS' developed by CHULA ENGINEERING & Thailand Science Research and Innovation (TSRI)
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Case of Ayutthaya province
- Flood 2013
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Project 'Risk Assessment of Flood and Drought": Source code 'PyQGIS' developed by CHULA ENGINEERING & Thailand Science Research and Innovation (TSRI)
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Project 'Risk Assessment of Flood and Drought': Source code 'PyQGIS' developed by CHULA ENGINEERING & Thailand Science Research and Innovation (TSRI)
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Project 'Risk Assessment of Flood and Drought": Source code 'PyQGIS' developed by CHULA ENGINEERING & Thailand Science Research and Innovation (TSRI)

JUTN 5-45 UHUTIAMESIIINENNIY 2559 VBIREN1Y JIVIANTEUATATEYSEN

5.2 GIUABUAT
PNATETWILNUINUT Anudemsuazanudaideninssandsudsdiulvgifndunia

Yy o

IRy esandislinsuialaaull  AmanuRsIziiaduaudreluszaumININAIAEINDUY

W allaauilaaluasadeu Wudu lusieaueduidadnsdavhunuiidssioudnsdnanuns

WINTIU

5.2.1 HAN1TIATIENANUTEMLUATANNGYLTEENIATI NTATBUAY 2563
ndew anudsmenazauands lngsuiaistan Hu3deliuanuiniuAnn1sussiiu
ANadsMeLazANLgydsndunas MidiuuunvesUsemelng Gail

a

(1) ANLdevIe (damage) A HANTENUNIATINWNEANVBININETUY Hande Tngau
LASBIANT LATAUNSNE ol vaueTIinNe A8laTeNuAINa1INUIN ANULESMIEANNAULAIABUTNTDE
A Y 1y a ) Y] M o v = 1y a a a Y]
Waweuiugnnde Wedwn duwasdlngliasinnudenaiuiniesdiainsedng (sala) e1ms

= ] = I - 5 Y = = v 8
INL‘JEJ‘L! mﬁfmﬂﬂiMQWﬂﬂﬁJV} LAFDNUD LAIBNYNT Ii\iLiE)u Laﬂwqﬂﬂqﬂimququ

90



(2) Anugeyde (loss) Ao lananiswaniiideluvIeanas wu nisgadesela Ussdnsam
n1snaafianas Algaeniutulugananis neladenuaainainuin NansEnunIaAsEgnan

foudvdulvaiinanenugadeseliannmsmenandnniainsinuasidundn

5.2.1.1 unu#Aeuas (Drought hazard map)

TngUn® wHuNHe w58 (hazard map) gt uiuil Aenisnienn LU Leuiidnviag (flood
hazard map) 71uansvaUlYATeI U1Vl ULUULNUT 130 WHuiidBuds (drought hazard

= & Ay vo o v & A Y
map) MLanITaUIANUNTLATUNANTZNUNABLAY WU HUNUIZNIARBLAT U89 NTENTIUMIALNEY
Al U Ao v o 1 [ = & dy [ = Y] Y v o

WNUTAIATEABLAY 9InuUUTIass ag1lsfaulunanisAnwiassll WunisAnwindwanliviudu
anun1sailagiu vilidoyaunuidauds (drought hazard map) Tud 2563 faldauysal agalsh

] U

auiteliwuudnaeaiudeanun1sainsUssluanudeeviser g dendeuasla NAuided

Lo

Ifauyfigruredsieuaeaenndesiuauyfgiud suiaseeudy yin1sussliuransenuneasegia
nAguasl 2563 Ap Y1LdEME 70 % douldurig 10 % wardud1Ugndas 5 % INYaAINAHEN

Navue F9gianlesnulkuinuiurusandowasiuitennld

5.2.1.2 wauin151nsuaudesInAends (Drought exposure map)
A av gy A Aa ! a o ) a
MndeldunuimzUgnanuruifnniuninaiganiiieaindrdnauiauinalulageinie

wardalsauna (4AN1TUYIY) 30 GISTDA lasideniiviasugiavean tawn 417 dou way

o o

fudenas Tudriamsmnzugnaaudinouiugtgudaaeusunau U 2562 Weaswnlugisia
[ ' ¥ [ [ a ! = A IS = 1 P YU

fana1 Pnagvihmsiiuifgludisnsautafeumweu U 2563 daludiiiivldsunansenuain
[ v = v v o v oo [ a M Yo o v 1 = v
Fouds sufegeguaziudgnaandeliiiuifeudla Sunansenvandesududuidediu lag

LUIANUARAINANEDAARDINUNITUSEEIUAMULEIMNENNADIUTUNITRY bokA SUIANTROUEY

5.2.1.3 Ltwuﬁmmtﬂﬂzmﬂmﬂﬁ'ﬂLl,é'\‘i (Drought vulnerability map)

[y ¥

A a 2 Y v o o ~ & Aan ve Y] v
NUIYYLABDNVTI BY LLa%ﬂJuaqﬂﬁﬂaﬂsﬂaﬂﬂﬁgL'V]Fﬂﬂ/]ﬂLW@LLa@ﬁWUWMI@ﬁUNaﬂﬁ%WUQ’]ﬂﬂE’JLLEN

U ¥ 4

1 [ o A o A CY) o av vo [ Y A
E)‘EJ'NVLiﬂGﬂiJ ANDIUNENALYAD V1T BBY hazlua1ULag ‘vﬂmumamwummmammmLﬂiﬂzmq

Masygnaegels visetanudemearaugadslusuwuuvesintuegials

<9 Y

Y i

Toyan 1elun1531A51EMANUIIBUNINTBLA1REUANA9INENNT BT YA U dUTUS
senineanudemelusdiuuiiduiuseauainudnveddn (Flood-Depth-Damage Curve) 115U
nslfvuasduldauyfgiundonnaoaiuiwInged suiA1seoNdy 15Ul uNansEsnunNig

\WSYINANABUAIT 2563 Aip T1demy 70 % veeidenie 10 % wavdudusnds 5 % vosyann

91



viaviun agalsiauiinidedinsieanisnisdisanirauuiedmandeyaninudemelunndamnie

& A ~ | ° = &
VDINUNANEY I@uﬁ]%mﬂ’]iLiﬂiﬂﬂ?iﬁﬁ’)ﬁﬂﬂiﬁim’mw 4 YDILNUITUNIRUR

5.2.1.4 uNuAMsLEEBUAS (Drought risk map)
WHUTI AL BLAIQNAIUINAN UHUTABULE WHUINSUASUANNIEEIIN B Uag
< o v 1 < = ' ¢ v o o v
LHUNAMUUIIBUI9INA B agslsinudiasnanuldauysalvestoyaludagtu virlvivin
Toyaukundouauanuddelaldauyfgiuneiiunisussiuvesaniduntsdulunswamiwaud
AU UUAS
=1 ~ = v yvwvo = 9 Qll = 9
lunenuaduiiunuiianudssdouasladiauelugduuufertuwnunanudesgngdely
sULUUYRIANULAEMgLAzANgNLHY JULUUTDIRINEY 1Y AAudssisudatesae Ay
Wemeuazaugadetiesnit 1 awum Arpnudssisuaeliunaisfe danudenigwazaing
= ' =2 o a = v A A = a ]
goydesendng 1 89 10 Suum mndeanudesdonasgefie Ianudemeiazaiugadeninniy

(%
a =)

10 a1uu M aggasvesamdemewazanudgdsiiduaniudu auisausudsuldniy
Y ¢ P ) o & A I ' a
nnUszasAnisldan TutagduldveuinveswdasiuiitmeugnidureulunnisianiA1nduLdes
aﬂﬂaiiﬁmmmmiaLLamﬂugﬂmawamwﬁuﬁmiﬂﬂmaﬂ WU HIUA B6ND FIWIA KIS0 VBULUA
auin Wy guudinszen quihges WWusy
A v o L a avyyva a o O & a oo Y
nsdlfoudanianunsil Mu3delafnanudeneainnisugnivevianun Meienivualiny
A A M Yo % | < P P Y a
Wi waziunldlanvuald agnalsAnuaIunsawenANULESNIENNNINIADIUTZAN LA NLHUTINNT

Ugnity

92



WHUAANLEENABLAY [Drouaht Risk Mapl
AaBune
rice_20191231
Low damage and loss: < 0.5 M.THB.

[ Medium damage and loss: 0.5-1.0 M.THB.
M High damage and loss: > 1 M.THB.

nstiAnNII Usznelng
nsdilifinnmsms

Aufimnzlan = 6.62 Suls

wandn = 4.07 e

ANNaLEs = 14805 M.THB.
ApNaUNUTABURS
Toe sunfstuzassuInsoandu
wnuiRuiiang1 Wudes u.a.-w.e. 1 2563
Taw GISTDA

0 100 200 300 km
S S E—

7

N
Project 'Risk Assessment of Flood and Drought': Source code 'PyQGIS' developed by CHULA ENGINEERING & Thailand Science Research and Innovation (TSRI)
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Project 'Risk Assessment of Flood and Drought': Source code 'PyQGIS' by CHULA & Thailand Science Research and Innovation (TSRI)
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Project 'Risk Assessment of Flood and Drought": Source code 'PyQGIS' by CHULA & Thailand Science Research and Innovation (TSRI)
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United Nations, “The Rapid Assessment used the Damage and Loss Assessment (DALA),” in Handbook for

Estimating the Socio-Economic and Environmental Impact of Disasters, Economic Commission for

Latin America and the Caribbean (second version, 2003).

The World Bank, “THAI FLOOD 2011,” Rapid Assessment for Resilient Recovery and Reconstruction Planning

(Bangkok ,2012).
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DbBRRXRE
L.L A A 4

Browser ®

Y™ O

77 Favorites
» [8] Home
=y
» [J /Volumes
© GeoPackage
/ SpatiaLite
@ Postels
» MssSQL
@ pB2
@ WMS/WMTS
» @ XYZ Tiles
@ wes
@ WFS
@ ows
& ArcGisMapServer
@ ArcGisFeatureServer
& GeoNode

Layer Order | Browser ‘
Layers e’

BT E FAL

~ vI[ rice 20191231
v/ [ Low damage and loss: < 0.5 ...
v/ [ Medium damage and loss: 0....
v/ Ml High damage and loss: > 1 ...
v! [ TH_Province

Q Type to locate (%K) Ready

AARNUIN UV

o =R =1
Source code UBIKLUUINADINIWUUIUU

source code 484 PyQGIS lumuideil

(711 Python vulusunsy Quantum GIS)

U Lpr " BOPPQK BN & =y
-v..l-l-'l 8 R 2 O]7'¢

Python Console
ASLY=IAN
4>>> exec(open('/Users/pon
gsak/Documents/QGIS/PyQGI
S/RiskDrought2020GistdaRi
€e20191231.py" .encode('ut
£-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
9Sum of Maximum Loss from
Drought Risk (F-E-V) Area
: Paddy Field M.THB. =
10 14805. 68736000464
n

>>>

e AR > ><BE Q#bH

< % 2 RiskDrought2020GistdaRice20191231py X |

Processing Toolbox

e

*&0‘_@@ & »

| a search...
(9 Recently used
@ Cartography
@ Database
@ File tools
@ Graphics
@ Interpolation
Q@ Layer tools

@ Network analysis

@ Raster analysis

@ Raster terrain anal...

@ Vector analysis
@ Vector creation

@ Vector general

@ Vector geometry

@ Vector overlay

@ Vector selection

@ Vector table
@ GDAL

import -os # This-is-1is needed in-the pyqgis console

from-qggis.core import *
from-qgis.PyQt import QtGui

import -processing # This-is for-vector -overlay -within "Processing Toolbox"

& GRASS

>
>

>

>

>

>

>

>

>

>

» @ Raster tools
>

>

>

>

>

>

>

>

>

» & SAGA

#-BASE -MAP

TH_Province =-"/Volumes/Seagate - 1TB/GIS/Admin/A_l Pr'ovince/TH_Province.shp"
layer = iface.addVectorLayer(TH_Province, "', ‘ogr')
10 layer.renderer().symbol().setColor(QColor(255, 255 255))
1 layer.triggerRepaint()
12 settings = QgsPallayerSettings()
13 settings.fieldName = "PROV_NAMT'
14 labeling = QgsVectorLayerSimplelLabeling(settings)
15 layer.setLabeling(labeling)
16 layer.setLabelsEnabled(True)
M 2 layer.triggerRepaint()

19 # VULNERABILITY MAP: EPSG =-4326

»

Coordinate | 2040958,1113707 |§  Scale :24820582 ~ @ Magnifier 100% |2/ Rotation [0.0°
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Source code ¥BILUUTIIABY Hazard map

import os # This is is needed in the pyggis console
import processing # This is for vector overlay within "Processing Toolbox"
from ggis.core import QgsVectorlLayer

from ggis.PyQt import QtGui

Ayu = "/NVolumes/Seagate 1TB/GIS/TSRI2019/1 Input/1_Crs/Default/Ayu.shp"
layer = iface.addVectorlLayer(Ayu, ", 'ogr)
layer.renderer().symbol().setColor(QColor(255,255,255))

layer.triggerRepaint()

settings = QgsPallLayerSettings()

settings.fieldName = 'AMP_NAME _E'

labeling = QgsVectorLayerSimplelLabeling(settings)
layer.setlLabeling(labeling)

layer.setLabelsEnabled(True)

layer.triggerRepaint()

Flood2011GistdaAyu = "/Volumes/Seagate

1TB/GIS/TSRI2019/1 Input/2_Validity/Flood2011GistdaAyu.shp"
layer = iface.addVectorlLayer(Flood2011GistdaAyu, ", 'ogr’)
layer.renderer().symbol().setColor(QColor(153,255,255))
layer.triggerRepaint()

# Generate new print layout named "LAYOUT1"

project = QgsProject.instance()
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manager = project.layoutManager()
layoutName = 'Layout!'
layouts_list = manager.printLayouts()
# Remove any duplicate layouts
for layout in layouts_list:
if layout.name() == layoutName:
manager.removelayout(layout)
layout = QgsPrintLayout(project)
layout.initializeDefaults()
layout.setName(layoutName)
manager.addLayout(layout)
# Create map item in the layout
map = QgsLayoutltemMap(layout)
map.setRect(20, 20, 20, 20)
# Set the map extent
ms = QgsMapSettings()
ms.setlLayers([layer]) # set layers to be mapped
rect = QgsRectangle(ms.fullExtent())
rect.scale(1.3) # ratio to fit the rendering area, default is 1.0
ms.setExtent(rect)
map.setExtent(rect)
#map.setBackgroundColor(QColor(255, 255, 255, 0))
layout.addLayoutitem(map)
map.attemptMove(QgsLayoutPoint(5, 20, QgsUnitTypes.LayoutMillimeters))
map.attemptResize(QgsLayoutSize(180, 180, QgsUnitTypes.LayoutMillimeters))
# Set title Y1770

title = QgsLayoutltemlLabel(layout)



title.setFont(QFont('Arial’, 20))

title.adjustSizeToText()

layout.addLayoutltem(title)

title.attemptMove(QgsLayoutPoint(10, 5, QgsUnitTypes.LayoutMillimeters))

# Set legend AN@5UNE

legend = QgsLayoutltemlegend(layout)

legend.setTitle("Aa5u"e")

layerTree = QgsLayerTree()

layerTree.addLayer(layer)

legend.model().setRootGroup(layerTree)

layout.addLayoutltem(legend)

legend.attemptMove(QgsLayoutPoint(185, 15, QgsUnitTypes.LayoutMillimeters))

title = QgsLayoutltemlLabel(layout)

title.setText("\inn1salgnndy 2554")

title.setFont(QFont('Arial’, 14))

title.adjustSizeToText()

layout.addLayoutltem(title)

title.attemptMove(QgsLayoutPoint(185, 150, QgsUnitTypes.LayoutMillimeters))

title = QgsLayoutltemlLabel(layout)

title setText("foyaunuiiwiulan GISTDA')

title.setFont(QFont('Arial’, 14))

title.adjustSizeToText()

layout.addLayoutltem(title)

title.attemptMove(QgsLayoutPoint(185, 160, QgsUnitTypes.LayoutMillimeters))

title = QgsLayoutltemlLabel(layout)
#title.setText('lATIN15 “N15UsZIHUAMNLABIVOIUIVIIULAZUILAY” source code PyQGIS Walun
1Ay N1ATYITAINTTULNAIUT ANETAINTTUAIEAT JW1aINTUUMITNIFE wag d1nau

ARENIIUNTAWESUINGANENS FeLazUINNTSY (@nad.) ")

105



title.setText("Project 'Risk Assessment of Flood and Drought': Source code 'PyQGIS' developed
by CHULA ENGINEERING & Thailand Science Research and Innovation (TSRI)")
title.setFont(QFont('Arial’, 10))

title.adjustSizeToText()

layout.addLayoutltem(title)

title.attemptMove(QgsLayoutPoint(10, 200, QgsUnitTypes.LayoutMillimeters))

# Set scalebar 11015787U

scalebar = QgslLayoutltemScaleBar(layout)
scalebar.setStyle('Line Ticks Up")
scalebar.setUnits(QgsUnitTypes.DistanceKilometers)
scalebar.setNumberOfSegments(3)
scalebar.setNumberOfSegmentsLeft(0)
scalebar.setUnitsPerSegment(5)
scalebar.setLinkedMap(map)
scalebar.setUnitLabel('km')
scalebar.setFont(QFont('Arial’, 14))
scalebar.update()
layout.addLayoutltem(scalebar)

scalebar.attemptMove(QgsLayoutPoint(185, 180, QgsUnitTypes.LayoutMillimeters))

layout = manager.layoutByName(layoutName)

exporter = QgsLayoutExporter(layout)

# Hazard
fn = (/Volumes/Seagate 1TB/GIS/TSRI2019/3 Output/HazardFlood2011Gistda.png’)
exporter.exportTolmage(fn, QgsLayoutExporter.ImageExportSettings())

# Export file to pdf
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# Hazard
fn = (/Volumes/Seagate 1TB/GIS/TSRI2019/3 Output/HazardFlood2011Gistda.pdf’)
exporter.exportToPdf(fn, QgsLayoutExporter.PdfExportSettings())
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Project 'Risk Assessment of Flood and Drought": Source code 'PyQGIS' developed by CHULA ENGINEERING & Thailand Science Research and Innovation (TSRI)
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Source code YBILUUINADY Exposure map

import os # This is is needed in the pyggis console
import processing # This is for vector overlay within "Processing Toolbox"
from ggis.core import QgsVectorlLayer

from ggis.PyQt import QtGui

Ayu = "/NVolumes/Seagate 1TB/GIS/TSRI2019/1 Input/1_Crs/Default/Ayu.shp"
layer = iface.addVectorlLayer(Ayu, ", 'ogr)
layer.renderer().symbol().setColor(QColor(255,255,255))

layer.triggerRepaint()

settings = QgsPallLayerSettings()

settings.fieldName = 'AMP_NAME _E'

labeling = QgsVectorLayerSimplelLabeling(settings)
layer.setlLabeling(labeling)

layer.setLabelsEnabled(True)

layer.triggerRepaint()

Lu2560AyuRice =

"/NVolumes/Seagate/1TB/GIS/TSRI2019/1 Input/2_Validity/Lu2560AyuRice.shp"
layer = iface.addVectorlLayer(Lu2560AyuRice, ", 'ogr')
layer.renderer().symbol().setColor(QColor(102,255,102))

layer.triggerRepaint()

# Generate new print layout named "LAYOUT1"

project = QgsProject.instance()
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manager = project.layoutManager()
layoutName = 'Layout!'
layouts_list = manager.printLayouts()
# Remove any duplicate layouts
for layout in layouts_list:
if layout.name() == layoutName:
manager.removelayout(layout)
layout = QgsPrintLayout(project)
layout.initializeDefaults()
layout.setName(layoutName)
manager.addLayout(layout)
# Cretae map item in the layout
map = QgsLayoutltemMap(layout)
map.setRect(20, 20, 20, 20)
# Set the map extent
ms = QgsMapSettings()
ms.setlLayers([layer]) # set layers to be mapped
rect = QgsRectangle(ms.fullExtent())
rect.scale(1.3) # ratio to fit the rendering area, default is 1.0
ms.setExtent(rect)
map.setExtent(rect)
#map.setBackgroundColor(QColor(255, 255, 255, 0))
layout.addLayoutitem(map)
map.attemptMove(QgsLayoutPoint(5, 20, QgsUnitTypes.LayoutMillimeters))
map.attemptResize(QgsLayoutSize(180, 180, QgsUnitTypes.LayoutMillimeters))
# Set title Y1770

title = QgsLayoutltemlLabel(layout)
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title.setFont(QFont('Arial’, 20))

title.adjustSizeToText()

layout.addLayoutltem(title)

title.attemptMove(QgsLayoutPoint(10, 5, QgsUnitTypes.LayoutMillimeters))

# Set legend AN@5UNE

legend = QgsLayoutltemlLegend(layout)

legend.setTitle("Aa5u"8")

layerTree = QgsLayerTree()

layerTree.addLayer(layer)

legend.model().setRootGroup(layerTree)

layout.addLayoutltem(legend)

legend.attemptMove(QgsLayoutPoint(185, 15, QgsUnitTypes.LayoutMillimeters))

title = QgsLayoutltemlLabel(layout)

title.setText("nselfnwdniludminegsen U 2560")

title.setFont(QFont('Arial’, 14))

title.adjustSizeToText()

layout.addLayoutltem(title)

title.attemptMove(QgsLayoutPoint(185, 140, QgsUnitTypes.LayoutMillimeters))

title = QgsLayoutltemlLabel(layout)

title setText("foyanslinfulag nsuimuniiau")

title.setFont(QFont('Arial’, 14))

title.adjustSizeToText()

layout.addLayoutltem(title)

title.attemptMove(QgsLayoutPoint(185, 150, QgsUnitTypes.LayoutMillimeters))

title = QgsLayoutltemlLabel(layout)
#title.setText('lATIN15 “N15UsZIHUAMNLABIVOIUIVIIULAZUILAY” source code PyQGIS Walun
1Ay N1ATYITAINTTURMGIUT ANETAINTTUAIENT JW1aINTUUMITINGIFY wag d11nau

ARENIIUNTAWESUINGIANENS FeazUInNTSY (@nad.) ")
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title.setText("Project 'Risk Assessment of Flood and Drought': Source code 'PyQGIS' developed
by CHULA ENGINEERING & Thailand Science Research and Innovation (TSRI)")
title.setFont(QFont('Arial’, 10))

title.adjustSizeToText()

layout.addLayoutltem(title)

title.attemptMove(QgsLayoutPoint(10, 200, QgsUnitTypes.LayoutMillimeters))

# Set scalebar 11015787U

scalebar = QgslLayoutltemScaleBar(layout)
scalebar.setStyle('Line Ticks Up")
scalebar.setUnits(QgsUnitTypes.DistanceKilometers)
scalebar.setNumberOfSegments(3)
scalebar.setNumberOfSegmentsLeft(0)
scalebar.setUnitsPerSegment(5)
scalebar.setLinkedMap(map)
scalebar.setUnitLabel('km')
scalebar.setFont(QFont('Arial’, 14))
scalebar.update()
layout.addLayoutltem(scalebar)

scalebar.attemptMove(QgsLayoutPoint(185, 180, QgsUnitTypes.LayoutMillimeters))

layout = manager.layoutByName(layoutName)

exporter = QgsLayoutExporter(layout)

# Exposure
fn = (/Volumes/Seagate 1TB/GIS/TSRI2019/3 Output/ExposureLandUse2560RiceAyu.png’)
exporter.exportTolmage(fn, QgsLayoutExporter.ImageExportSettings())

# Export file to pdf
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# Exposure
fn = (/Volumes/Seagate 1TB/GIS/TSRI2019/3 Output/ExposureLandUse2560RiceAyu.pdf’)
exporter.exportToPdf(fn, QgsLayoutExporter.PdfExportSettings())
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Source code ¥BILUUTIABY Vulnerability map

import os # This is is needed in the pyggis console
import processing # This is for vector overlay within "Processing Toolbox"
from ggis.core import QgsVectorlLayer

from ggis.PyQt import QtGui

Ayu = "/NVolumes/Seagate 1TB/GIS/TSRI2019/1 Input/1_Crs/Default/Ayu.shp"
layer = iface.addVectorlLayer(Ayu, ", 'ogr)
layer.renderer().symbol().setColor(QColor(255,255,255))

layer.triggerRepaint()

settings = QgsPallLayerSettings()

settings.fieldName = 'AMP_NAME _E'

labeling = QgsVectorLayerSimplelLabeling(settings)
layer.setlLabeling(labeling)

layer.setLabelsEnabled(True)

layer.triggerRepaint()

#Flood2011GistdaAyu = "/Volumes/Seagate
1TB/GIS/TSRI2019/1 Input/2_Validity/Flood2011GistdaAyu.shp"
#layer = iface.addVectorlLayer(Flood2011GistdaAyu, ", 'ogr')

#Fl11GsdLu60Ayu = "/Volumes/Seagate
1TB/GIS/TSRI2019/2_Model/01_Ayu/FI11GsdLu60Ayu.shp”
##tprocessing.run("native:intersection”, {INPUT":Flood2011GistdaAyu, OVERLAY":Lu2560Ayu,\
##' OUTPUT" :FL11GsdLu60Ayu})

#layer = iface.addVectorLayer(FI11GsdLu60Ayuy, ", 'ogr')
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#layers = QgsProject.instance().mapLayersByName('Fl11GsdLu60Ayu)
#layer.selectByExpression("LU_CODE"=\'A101\") # 101 = Active Paddy Field
FL11GsdLu60RiceAyu = "/Volumes/Seagate
1TB/GIS/TSRI2019/2_Model/01_Ayu/Fl11GsdLu60RiceAyu.shp"

#writer = QgsVectorFileWriter.writeAsVectorFormat(layer,Fl11GsdLu60RiceAyu, 'utf-8', \
#driverName='ESRI Shapefile', onlySelected=True)

layer = iface.addVectorlLayer(Fl11GsdLu60RiceAyu, ", 'ogr)
layer.renderer().symbol().setColor(QColor(255,153,255))
layer.dataProvider().setEncoding(u'UTF-8')

layer.triggerRepaint()

#del(writer)

feature = layer.getFeatures()

caps = layer.dataProvider().capabilities()

# Generate new print layout named "LAYOUT1"
project = QgsProject.instance()

manager = project.layoutManager()
layoutName = 'Layout!'

layouts_list = manager.printLayouts()

# Remove any duplicate layouts
for layout in layouts_list:
if layout.name() == layoutName:
manager.removelayout(layout)
layout = QgsPrintLayout(project)
layout.initializeDefaults()
layout.setName(layoutName)

manager.addLayout(layout)
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# Cretae map item in the layout
map = QgsLayoutltemMap(layout)
map.setRect(20, 20, 20, 20)

# Set the map extent

ms = QgsMapSettings()

ms.setlLayers([layer]) # set layers to be mapped

rect = QgsRectangle(ms.fullExtent())

rect.scale(1.3) # ratio to fit the rendering area, default is 1.0
ms.setExtent(rect)

map.setExtent(rect)

#map.setBackgroundColor(QColor(255, 255, 255, 0))
layout.addLayoutitem(map)

map.attemptMove(QgsLayoutPoint(5, 20, QgsUnitTypes.LayoutMillimeters))
map.attemptResize(QgsLayoutSize(180, 180, QgsUnitTypes.LayoutMillimeters))

# Set title %9

title = QgsLayoutltemlLabel(layout)

title.setFont(QFont('Arial’, 20))

title.adjustSizeToText()

layout.addLayoutltem(title)

title.attemptMove(QgsLayoutPoint(10, 5, QgsUnitTypes.LayoutMillimeters))

# Set legend AN@5UNE
legend = QgsLayoutltemlegend(layout)

legend.setTitle("Aa5u"8")
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layerTree = QgsLayerTree()

layerTree.addLayer(layer)

legend.model().setRootGroup(layerTree)

layout.addLayoutltem(legend)

legend.attemptMove(QgsLayoutPoint(185, 15, QgsUnitTypes.LayoutMillimeters))

title = QgsLayoutltemlLabel(layout)

title.setText("nsdifnwdnludmineyse’)

title.setFont(QFont('Arial’, 14))

title.adjustSizeToText()

layout.addLayoutltem(title)

title.attemptMove(QgsLayoutPoint(185, 130, QgsUnitTypes.LayoutMillimeters))

title = QgsLayoutltemlLabel(layout)

title setText("Voyaunuiiwiu T 25547

title.setFont(QFont('Arial’, 14))

title.adjustSizeToText()

layout.addLayoutltem(title)

title.attemptMove(QgsLayoutPoint(185, 140, QgsUnitTypes.LayoutMillimeters))

title = QgsLayoutltemlLabel(layout)

title.setText("lag GISTDA")

title.setFont(QFont('Arial’, 14))

title.adjustSizeToText()

layout.addLayoutltem(title)

title.attemptMove(QgsLayoutPoint(185, 150, QgsUnitTypes.LayoutMillimeters))

title = QgsLayoutltemlLabel(layout)

title setText("toyaunuiinislivsslowifiau Y 2560")
title.setFont(QFont('Arial’, 14))
title.adjustSizeToText()
layout.addLayoutltem(title)
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title.attemptMove(QgsLayoutPoint(185, 160, QgsUnitTypes.LayoutMillimeters))

title = QgsLayoutltemlLabel(layout)

title.setText(tne nsuRALNTIAL")

title.setFont(QFont('Arial’, 14))

title.adjustSizeToText()

layout.addLayoutltem(title)

title.attemptMove(QgsLayoutPoint(185, 170, QgsUnitTypes.LayoutMillimeters))

title = QgsLayoutltemlLabel(layout)

#title.setText("laTIN1S “miﬂigLﬁumﬁm?ﬁ'swaafﬁﬁwLLagfﬂLLé’a ” source code PyQGIS WaIun
Tne AedgnimnTsuunastn angdamnssuaiand 1waensaiuninends uaz d1inay
AMZNTIUNTANLETUANE AR oAz uinnssu (anal.) ")

title.setText("Project 'Risk Assessment of Flood and Drought": Source code 'PyQGIS' developed
by CHULA ENGINEERING & Thailand Science Research and Innovation (TSRI)")
title.setFont(QFont('Arial’, 10))

title.adjustSizeToText()

layout.addLayoutltem(title)

title.attemptMove(QgsLayoutPoint(10, 200, QgsUnitTypes.LayoutMillimeters))

# Set scalebar 11015787U

scalebar = QgslLayoutltemScaleBar(layout)
scalebar.setStyle('Line Ticks Up)
scalebar.setUnits(QgsUnitTypes.DistanceKilometers)
scalebar.setNumberOfSegments(3)
scalebar.setNumberOfSegmentsleft(0)
scalebar.setUnitsPerSegment(5)
scalebar.setLinkedMap(map)
scalebar.setUnitLabel('km')
scalebar.setFont(QFont('Arial’, 14))
scalebar.update()

layout.addLayoutltem(scalebar)

117



scalebar.attemptMove(QgsLayoutPoint(185, 180, QgsUnitTypes.LayoutMillimeters))

layout = manager.layoutByName(layoutName)

exporter = QgsLayoutExporter(layout)

# Vulnerability
fn = (/Volumes/Seagate 1TB/GIS/TSRI2019/3 Output/VulnerabilityFl11GsdLu60RiceAyu.png')
exporter.exportTolmage(fn, QgsLayoutExporter.ImageExportSettings())

# Vulnerability
fn = (/Volumes/Seagate 1TB/GIS/TSRI2019/3 Output/VulnerabilityFl11GsdLu60RiceAyu.pdf’)
exporter.exportToPdf(fn, QgsLayoutExporter.PdfExportSettings())
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Source code YBILUUIIABN Risk map

import os # This is is needed in the pyggis console
import processing # This is for vector overlay within "Processing Toolbox"
from ggis.core import QgsVectorlLayer

from ggis.PyQt import QtGui

Ayu = "/NVolumes/Seagate 1TB/GIS/TSRI2019/1 Input/1_Crs/Default/Ayu.shp"
layer = iface.addVectorlLayer(Ayu, ", 'ogr)
layer.renderer().symbol().setColor(QColor(255,255,255))

layer.triggerRepaint()

settings = QgsPallLayerSettings()

settings.fieldName = 'AMP_NAME _E'

labeling = QgsVectorLayerSimpleLabeling(settings)
layer.setlLabeling(labeling)

layer.setLabelsEnabled(True)

layer.triggerRepaint()

#Flood2011GistdaAyu = "/Volumes/Seagate
1TB/GIS/TSRI2019/1 Input/2_Validity/Flood2011GistdaAyu.shp"
#layer = iface.addVectorlLayer(Flood2011GistdaAyu, ", 'ogr')

#Fl11GsdLu60Ayu = "/Volumes/Seagate
1TB/GIS/TSRI2019/2_Model/01_Ayu/FI11GsdLu60Ayu.shp”
##tprocessing.run("native:intersection”, {INPUT":Flood2011GistdaAyu,' OVERLAY":Lu2560Ayu,\
##' OUTPUT :FL11GsdLu60Ayu})

#layer = iface.addVectorLayer(FI11GsdLu60Ayu, ", ‘ogr')
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#layers = QgsProject.instance().mapLayersByName('FL11GsdLu60Ayu’)
#layer.selectByExpression("LU_CODE"=\'A101\") # 101 = Active Paddy Field
FL11GsdLu60RiceAyu = "/Volumes/Seagate
1TB/GIS/TSRI2019/2_Model/01_Ayu/Fl11GsdLu60RiceAyu.shp"

#writer = QgsVectorFileWriter.writeAsVectorFormat(layer,FL11GsdLu60RiceAyu, 'utf-8', \
#driverName='ESRI Shapefile', onlySelected=True)

layer = iface.addVectorlLayer(Fl11GsdLu60RiceAyu, ", 'ogr')
layer.renderer().symbol().setColor(QColor(255,153,255))
layer.dataProvider().setEncoding(u'UTF-8')

layer.triggerRepaint()

#del(writer)

feature = layer.getFeatures()

caps = layer.dataProvider().capabilities()

# ADD ATTRIBUTE
if caps & QgsVectorDataProvider. AddAttributes:
res = layer.dataProvider().\
addAttributes([ QgsField('A_rai',QVariant.Double), # Cropped area, rai
QgsField('SA rai',QVariant.Double),
QgsField("MaxLosMTHB", QVariant.Double), # Loss cal
QgsField("SMaxLosMTH", QVariant.Double),
QgsField("FloodDepth", QVariant.Double),
QgsField("FloodDepL", QVariant.Double),
QgsField("FloodDepH", QVariant.Double),
QgsField("a_coeff", QVariant.Double),
QgsField("b_coeff", QVariant.Double),
QgsField("LosV", QVariant.Double),
QgsField("LosMTHB", QVariant.Double),
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QgsField("SLosMTHB", QVariant.Double),

QgsField("d_coeff", QVariant.Double), # Damage cal

QgsField("DamMTHB", QVariant.Double),

QgsField("SDamMTHB", QVariant.Double),

QgsField("DaLoMTHB", QVariant.Double), # Damage & Loss cal

QgsField("SDaLoMTHB", QVariant.Double)])
layer.updateFields()

# ADD EXPRESSION OR FUNCTION
expressionl = QgsExpression('Sarea’) # area calculation
expression2 = QgsExpression('sum("A rai")) # sum of area calculation

expression3 = QgsExpression('sum("MaxLosMTHB")) # sum of maximum loss

#expression5 = QgsExpression('0.3") # flood loss equation
#expression6 = QgsExpression('1.0") # flood loss equation
#expression7 = QgsExpression('0.7") # flood loss equation

#expression8 = QgsExpression('3/7') # flood loss equation

expression5 = QgsExpression('0.3") # flood loss equation
expression6 = QgsExpression('1.5) # flood loss equation
expression? = QgsExpression('1.2") # flood loss equation

expression8 = QgsExpression('3/12') # flood loss equation

# Flood-Depth Curve
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expression9 = QgsExpression(if("FloodDepth" < "FloodDepL" ,0.0,\
if("FloodDepth" >= "FloodDepL" and "FloodDepth" < "FloodDepH"\
"FloodDepth'/"a_coeff"-"b_coeff"\
if("FloodDepth" >= "FloodDepH" ,1.0 ,0.0)))")

expression10 = QgsExpression(MaxLosMTHB')

expression11 = QgsExpression('sum("LosMTHB")")

expression12 = QgsExpression('0.16") # ratio of damage and loss
expression13 = QgsExpression('LosMTHB')

expression14 = QgsExpression('sum("DamMTHB"))

expression15 = QgsExpression('DamMTHB')

expression16 = QgsExpression('sum("DaLoMTHB"))

# DAMAGE AND LOSS CALCULATION
context = QgsExpressionContext()

context.appendScopes(QgsExpressionContextUtils.globalProjectlLayerScopes(layer))

# INITIAL VARIABLE
with edit(layer):
for fin layer.getFeatures():

context.setFeature(f)

# Unit Sarea: m2, Sarea/1076 = km2, Sarea/1076*625 = rai

# http://www.oae.go.th/view/1/tonansiNeL NI ounas/TH-TH
f['A_rai'l = expressionl.evaluate(context)/1000000*625
f[FloodDepth'] = expressiond.evaluate(context)
f[FloodDepL'] = expression5.evaluate(context)
f[FloodDepH' = expression6.evaluate(context)
fl'a_coeff] = expression7.evaluate(context)
f[b_coeff] = expression8.evaluate(context)
f['d_coeff] = expression12.evaluate(context)

layer.updateFeature(f)
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# FLOOD RISK AREA
with edit(layer):
for fin layer.getFeatures():
context.setFeature(f)
f['SA rai'] = expression2.evaluate(context)
# Unit Max Flood Loss: 1076 THB, 5200 THB per rai: rice 1 rai * 0.650 ton per rai * 8,000 THB/ton
==> max damage per 1 rai = 1*0.65*8,000 = 5,200 THB http://www.oae.go.th/view/1/L9n&13
WELNTEDOUNAY/ TH-TH
f[MaxLosMTHB'] = expressionl.evaluate(context)/1000000*625*5200/1000000
layer.updateFeature(f)
print("Sum of Flood Risk (F-E-V) Area: Paddy Field: Rai =")
print( f['SA_rai'l)

# MAXIMUM LOSS
with edit(layer):
for fin layer.getFeatures():
context.setFeature(f)
f[SMaxLosMTH'] = expression3.evaluate(context)
f[LosV'] = expression9.evaluate(context)
f[LosMTHB'] = expression9.evaluate(context)*expression10.evaluate(context)
layer.updateFeature(f)
print("Sum of Maximum Loss from Flood Risk (F-E-V) Area: Paddy Field M.THB. =")
print( f{'SMaxLosMTH')

# ACTUAL LOSS
with edit(layer):
for fin layer.getFeatures():
context.setFeature(f)
f[SLosMTHB'] = expression11.evaluate(context)
f[DamMTHB'] = expression12.evaluate(context)*expression13.evaluate(context)

layer.updateFeature(f)
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print("Sum of Actual Loss from Flood Risk (F-E-V) Area: Paddy Field M.THB. =")
print( f'SLosMTHB')

# ACTUAL DAMAGE
with edit(layer):
for fin layer.getFeatures():
context.setFeature(f)
f[SDamMTHB'] = expression14.evaluate(context)
f[DaLoMTHB'] = expression13.evaluate(context) + expression15.evaluate(context)
layer.updateFeature(f)
print("Sum of Actual Damage from Flood Risk (F-E-V) Area: Paddy Field M.THB. =")
print( f'SDamMTHB'])

# ACTUAL DAMAGE & LOSS
with edit(layer):
for fin layer.getFeatures():
context.setFeature(f)
f[SDaLoMTHB'] = expression16.evaluate(context)
layer.updateFeature(f)
print("Sum of Actual Damage and Loss from Flood Risk (F-E-V) Area: Paddy Field M.THB. =")
print( f{'SDaLoMTHB')

# Generate symbology

# Show field

#for field in layer.fields():
#  print(field.name())

tf = 'DaLoMTHB'
rangeList = []

opacity =1

# Graduate symbology
lab = 'Low damage and loss: <1 MTHB'
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minVal = 0.0

maxVal = 1.0

colorl = QtGui.QColor('#ffbf00") # yellow RGB 255,191,0
symbol = QgsSymbol.defaultSymbol(layer.geometryType())
symbol.setColor(colorl)

symbol.setOpacity(opacity)

rangel = QgsRendererRange(minVal, maxVal, symbol, lab)

rangeList.append(rangel)

lab = 'Medium damage and loss: 1-10 M.THB.'

minVal = 1.0

maxVal = 10.0

colorl = QtGui.QColor('#ff8800') # orange RGB 255,136,0
symbol = QgsSymbol.defaultSymbol(layer.geometryType())
symbol.setColor(color1)

symbol.setOpacity(opacity)

rangel = QgsRendererRange(minVal, maxVal, symbol, lab)

rangeList.append(rangel)

lab = 'High damage and loss: > 10 M.THB.'

minVal = 10.0

maxVal = 1000000.0

color2 = QtGui.QColor('#ff0000") # red 255,0,0

symbol = QgsSymbol.defaultSymbol(layer.geometryType())
symbol.setColor(color2)

symbol.setOpacity(opacity)

range2 = QgsRendererRange(minVal, maxVal, symbol, lab)

rangeList.append(range2)

# Apply range to layer
groupRenderer = QgsGraduatedSymbolRenderer(", rangeList)
groupRenderer.setMode(QgsGraduatedSymbolRenderer.Equalinterval)
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groupRenderer.setClassAttribute(tf)
layer.setRenderer(groupRenderer)

QgsProject.instance().addMapLayer(layer)

# Generate new print layout named "LAYOUT1"
project = QgsProject.instance()

manager = project.layoutManager()
layoutName = 'Layout!'

layouts_list = manager.printLayouts()

# Remove any duplicate layouts
for layout in layouts_list:
if layout.name() == layoutName:
manager.removelayout(layout)
layout = QesPrintLayout(project)
layout.initializeDefaults()
layout.setName(layoutName)

manager.addLayout(layout)

# Cretae map item in the layout
map = QgsLayoutltemMap(layout)
map.setRect(20, 20, 20, 20)

# Set the map extent

ms = QgsMapSettings()

ms.setlLayers([layer]) # set layers to be mapped

rect = QgsRectangle(ms.fullExtent())

rect.scale(1.3) # ratio to fit the rendering area, default is 1.0
ms.setExtent(rect)

map.setExtent(rect)
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#map.setBackgroundColor(QColor(255, 255, 255, 0))
layout.addLayoutitem(map)

map.attemptMove(QgsLayoutPoint(5, 20, QgsUnitTypes.LayoutMillimeters))
map.attemptResize(QgsLayoutSize(180, 180, QgsUnitTypes.LayoutMillimeters))

# Set title %9

title = QgsLayoutltemlLabel(layout)

title.setFont(QFont('Arial’, 20))

title.adjustSizeToText()

layout.addLayoutltem(title)

title.attemptMove(QgsLayoutPoint(10, 5, QgsUnitTypes.LayoutMillimeters))

# Set legend AN@SUNE

legend = QgsLayoutltemlegend(layout)

legend.setTitle("Aa5u"8")

layerTree = QgsLayerTree()

layerTree.addLayer(layer)

legend.model().setRootGroup(layerTree)

layout.addLayoutltem(legend)

legend.attemptMove(QgsLayoutPoint(185, 15, QgsUnitTypes.LayoutMillimeters))

title = QgsLayoutltemlLabel(layout)
title.setText("nsdifnwdnludmineyse’)

title.setFont(QFont('Arial’, 14))

title.adjustSizeToText()

layout.addLayoutltem(title)

title.attemptMove(QgsLayoutPoint(185, 90, QgsUnitTypes.LayoutMillimeters))
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title = QgsLayoutltemlLabel(layout)

fitle.setText('n3dl 1 1nsnstradmuiviau nust”)

title.setFont(QFont('Arial’, 14))

title.adjustSizeToText()

layout.addLayoutltem(title)

title.attemptMove(QgsLayoutPoint(185, 100, QgsUnitTypes.LayoutMillimeters))

title = QgsLayoutltemlLabel(layout)

title.setText(" AUEYY (Damage) = 580 M.THB.")
title.setFont(QFont('Arial’, 14))

title.adjustSizeToText()

layout.addLayoutltem(title)

title.attemptMove(QgsLayoutPoint(185, 110, QgsUnitTypes.LayoutMillimeters))

title = QgsLayoutltemlLabel(layout)

title.setText(" AugayLdy (Loss) = 2116 M.THB.")
title.setFont(QFont('Arial’, 14))

title.adjustSizeToText()

layout.addLayoutltem(title)

title.attemptMove(QgsLayoutPoint(185, 120, QgsUnitTypes.LayoutMillimeters))

title = QgsLayoutltemlLabel(layout)

title.setText(" AudsMELarANGYLEY = 2696 M.THB.")
title.setFont(QFont('Arial’, 14))

title.adjustSizeToText()

layout.addLayoutltem(title)

title.attemptMove(QgsLayoutPoint(185, 130, QgsUnitTypes.LayoutMillimeters))

title = QgsLayoutltemlLabel(layout)
title setText("Hoyaunuiiuwiom U 2554")

title.setFont(QFont('Arial’, 14))
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title.adjustSizeToText()
layout.addLayoutltem(title)
title.attemptMove(QgsLayoutPoint(185, 140, QgsUnitTypes.LayoutMillimeters))

title = QgsLayoutltemlLabel(layout)

title.setText("lag GISTDA")

title.setFont(QFont('Arial’, 14))

title.adjustSizeToText()

layout.addLayoutltem(title)

title.attemptMove(QgsLayoutPoint(185, 150, QgsUnitTypes.LayoutMillimeters))

title = QgsLayoutltemlLabel(layout)

title setText("Hoyaunuiinislivsslowifiau U 2560")
title.setFont(QFont('Arial’, 14))
title.adjustSizeToText()
layout.addLayoutltem(title)

title.attemptMove(QgsLayoutPoint(185, 160, QgsUnitTypes.LayoutMillimeters))

title = QgsLayoutltemlLabel(layout)

title.setText(Ine nsuRALNTIAL")

title.setFont(QFont('Arial’, 14))

title.adjustSizeToText()

layout.addLayoutltem(title)

title.attemptMove(QgsLayoutPoint(185, 170, QgsUnitTypes.LayoutMillimeters))

title = QgsLayoutltemlLabel(layout)

#title.setText("lasIN1S “miﬂizLﬁummLﬁﬂqmaafﬂmml,t,awf’m,é’q ” source code PyQGIS Waiun
Tne Aedgnimnssuunastn angdanssuaand guiasnsaluniinends uaz d1inay
AMZNITUNTALASUINYIAENT FT8lazuinnTsy (@naa.) ")

title.setText("Project 'Risk Assessment of Flood and Drought': Source code 'PyQGIS' developed
by CHULA ENGINEERING & Thailand Science Research and Innovation (TSRI)")
title.setFont(QFont('Arial’, 10))
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title.adjustSizeToText()
layout.addLayoutltem(title)
title.attemptMove(QgsLayoutPoint(10, 200, QgsUnitTypes.LayoutMillimeters))

# Set scalebar 11015787U

scalebar = QgslLayoutltemScaleBar(layout)
scalebar.setStyle('Line Ticks Up)
scalebar.setUnits(QgsUnitTypes.DistanceKilometers)
scalebar.setNumberOfSegments(3)
scalebar.setNumberOfSegmentsLeft(0)
scalebar.setUnitsPerSegment(5)
scalebar.setLinkedMap(map)
scalebar.setUnitLabel('km')
scalebar.setFont(QFont('Arial’, 14))
scalebar.update()
layout.addLayoutltem(scalebar)

scalebar.attemptMove(QgsLayoutPoint(185, 180, QgsUnitTypes.LayoutMillimeters))

layout = manager.layoutByName(layoutName)

exporter = QgsLayoutExporter(layout)

# Vulnerability

fn = ('/Volumes/Seagate

1TB/GIS/TSRI2019/3 Output/RiskFl11GsdLu60RiceAyuScelResRice.png')
exporter.exportTolmage(fn, QgsLayoutExporter.ImageExportSettings())

# Vulnerability
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fn = ('/Volumes/Seagate
1TB/GIS/TSRI2019/3 Output/RiskFL11GsdLu60RiceAyuScelResRice.pdf)
exporter.exportToPdf(fn, QgsLayoutExporter.PdfExportSettings())
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