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THE STUDY OF POSSIBILITY OF EXTREME INDICES OF THAILAND UNDER FUTURE CLIMATE CHANGE
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Abstract

In the latest 20 years, it is clear that the climate change effected to water disaster of Thailand especially flood and
drought. It occurred more frequency and severe then the past. Therefore the water management responding to future flood
and drought is necessary to understand the impact of climate change to future extreme indices of Thailand. However the
extreme indices from the global circulation model dataset differed depending on the assumption of the model, which the
trend analysis was investigated from one model cannot be used identifying to be the representative of the trend of water
disaster. The investigation of extreme rainfall indices was applied the possibility technique to analyze the trend of extreme
rainfall. The objective of this study is to develop the possibility conjunctive with 10 indices for evaluating the extreme rainfall
indices of Thailand. The extreme indices which computed from daily observed rainfall data from Thai Meteorology Department
and 5 CMIP6 global circulation model data included CESM2, MRI-ESM2-0, BCC-CSM2-MR, GFDL-ESM4, and CanESM. From the
future extreme indices analysis result in SSP245, it was found that CDD tends to slightly increase and CWD tends to decrease
especially in Central, Eastern and South-western. While R20mm and R30mm tend to increase in Northern, Central, and South-
western. R95PT, Rx1D, Rx5D and SDII tend to increase in Northern, Central, and North-eastern. For SSP585, it was found that
the duration showed CDD tends to slightly decrease and CWD tends to obviously decrease, especially Central, Eastern, North-
Eastern, and South-western. While R20mm &g R30mm tends to slightly increase in Northern, Central, and North-Eastern.
RI5PT Rx1D Rx5D wag SDIl tend to increase in Northern, Central, and North-Eastern.
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malddmzuoen 72.64 88.48 45.46 49.43 1.61 1.81
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ﬁﬂﬁﬁ‘ﬂ%’? 1A Observed Ensemble mean Adjusted factor
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malddmzYuan 0.27 0.29 0.29 0.30 0.92 0.96

neldiansueen 0.31 0.34 0.34 0.36 0.92 0.96

w0l 0.28 0.31 0.31 0.33 0.90 0.94
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neldiansuoen 172.1 206.5 149.3 169.3 1.24 1.32

ey 1287 151.8 120.8 1345 1.09 1.16

Rx5D aawile 204.3 234.3 239.5 264.7 0.86 0.90

AANAN 219.5 254.1 2337 258.4 0.95 0.99

MARyIuean 228.4 261.6 247.3 273.4 0.91 0.94

menziusanideamile 217.7 251.4 231.9 254.8 0.94 0.99

maldmzYuan 267.0 3111 2024 267.1 1.14 1.21

naldiansueen 353.4 4226 295.7 3323 1.26 1.35

\0dy 248.4 289.2 248.4 275.1 1.01 1.06

Sl aawile 16.97 19.42 9.30 9.68 1.84 2,02

AANAN 17.39 19.88 8.66 9.05 2.03 222

aanzueon 17.36 19.79 9.35 9.76 1.88 2.06

menziusenideamile 18.13 21.03 9.47 9.89 1.92 2.14

neldiansunn 19.95 23.31 9.09 9.45 2.29 2.58

malddmzuoen 19.39 22.40 8.79 9.26 227 2.51

10l 18.20 20.97 9.11 9.51 204 225
mnmﬁLﬂiwﬁm3L1J?{smLLiJawmﬂ'ﬁsuﬁsJuquﬁu Famseit 4 Lﬁaﬁmimmﬁ'ﬂjﬁNuqm%’gﬁmumﬂﬁm 209
aunAn imumaiin 10 T uag 20 Y Tugasdae. 2015 - 2039 wuth AnueuYBsan mugAta WA A CoD uwaldy
A.A. 2080 — 2069 WA A.A. 2070 — 2100 Aelinsdl SSP245 Wintuiisadntoswity (fudu 1.36%, 0.54, 0.74%) uaz
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13197 4 Wesiduivesnsdsunlasnauiiugadifintunsiin 10 U waz 207 lunsdl ssp245

n) AU81UU (Duration)

z
&

avilgata 1A Wedidudvasnisiisuudaslunsedl ssp245
2015 - 2039 2040 - 2069 2070 - 2100
RT_10 RT_20 RT_10 RT_20 RT_10 RT_20
cbb mamile 0.41 0.27 0.60 0.38 1.81 1.75
AIANAN 222 252 0.74 0.86 0.42 0.46
aangTuoen 1.62 2.39 0.06 0.52 -0.42 0.04
mManyiusenidsaunile -1.41 -0.38 -2.37 -1.69 -2.57 -1.98
maldidmzYuan 1.15 1.12 1.63 1.58 1.80 1.65
malddmezusen 2.03 221 1.52 1.60 2.42 2.53
iy 1.00 136 0.36 0.54 0.58 0.74
CwD Mamile -1.47 122 3.19 317 -2.65 261
AAnag 9.78 -10.26 -10.69 -11.26 -10.88 -11.48
aanzueon -13.58 -14.59 -14.51 -15.58 -14.60 -15.55
mengiusenideanile -7.47 -7.75 -6.94 7.31 7.23 -7.66
neldians Yuan -8.62 -9.05 9.16 9.65 9.19 9.74
neldianyTusen 278 274 -3.96 -4.09 4.25 -4.41
Wiy 7.28 7.60 8.07 851 813 -8.58
%) A (Frequency)
suiigata ma Wasidudvasnswasundadlunsd ssp245
2015 - 2039 2040 - 2069 2070 - 2100
RT_10 RT_20 RT_10 RT_20 RT_10 RT_20
R20mm mawile 11.18 11.74 11.85 12.20 11.41 11.64
AAnang 8.86 8.29 737 6.46 7.28 6.28
mangTuson 4.08 3.45 4.53 3.68 4.62 371
menziusenideamile 3.22 3.29 6.60 6.92 6.14 6.36
naldiansTuan 8.89 8.06 7.67 6.79 7.16 6.32
meldtlmeuoen 6.95 558 483 3.48 4.60 3.44
1ndy 7.20 6.74 7.14 6.59 6.87 6.29
R30mm aawile 14.93 1552 16.67 17.10 16.02 16.38
aAnang 15.61 14.73 13.42 12.14 12.96 11.59
mangTueon 773 6.75 9.53 8.47 9.65 8.51
menziusenideamile 6.14 6.04 10.57 10.78 10.06 10.18
naldianyTuan 12.15 11.69 9.43 8.97 8.74 8.25
meldtlmzuoen 5.21 3.24 2.92 1.12 2.71 1.14
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Wesidudvasnswasuulaslunsdl ssp245

4ilgnea A
2015 - 2039 2040 - 2069 2070 - 2100

RT_10 RT_20 RT_10 RT_20 RT_10 RT_20

1nde 10.29 9.66 10.42 9.76 10.02 9.34

) ALY (Intensity)
futignda A Wefdudvasnswasuuvadlunsd ssp245
2015 - 2039 2040 - 2069 2070 - 2100

RT_10 RT_20 RT_10 RT_20 RT_10 RT_20

R95PT meawile 4.39 479 373 4.00 357 3.87
AANAN 7.57 8.33 6.72 7.21 6.52 7.02

mMaagTueen 4.30 4.06 5.21 5.02 5.20 4.97

menziusenideamile 5.45 593 5.05 5.47 5.03 552

el Yuan 1.78 1.59 0.60 0.15 0.40 -0.10

malddnzusen 0.93 0.20 0.56 0.22 0.35 -0.45

iy 4.07 4.15 3.64 3.61 3.51 3.47

Rx1D mewile 11.21 11.65 9.62 9.75 9.10 9.25
AN 21.39 23.37 19.90 21.57 19.41 21.07

aAngTueen 14.05 14.83 18.44 19.60 17.70 1875

aaAnyTuesniduanie 22.23 25.15 20.96 23,55 20.51 23.13

maldidnzYuan -0.03 -0.28 -0.30 -0.79 -0.96 -1.50

malddwezusen 2.62 1.62 3.17 2.35 2.80 1.99

iy 11.91 12.72 11.97 12.67 11.43 12.11

RX5D mewile 11.89 12.48 11.49 11.82 10.96 1131
AANAN 11.73 1217 11.06 11.27 1051 10.65

aAngiuen 7.50 7.25 9.04 8.71 8.64 8.19

menziusenideunile 16.16 18.12 17.07 18.94 16.81 18.72

neldians Yuan 671 7.74 358 4.01 292 335

meldiansTusen 3.08 226 1.36 0.41 0.94 0.00

Wiy 9.51 10.00 8.93 9.19 8.46 8.70

Soll mAmile 9.12 10.13 9.63 10.59 9.32 10.22
AANAN 8.57 9.46 7.51 8.12 7.34 7.88

nAngTueon 2.50 2.33 3.19 2.98 3.11 2.85

menziusenideanile 3.76 4.22 5.45 6.17 5.19 5.84

nalddnz Yuan 2.92 3.01 2.28 2.23 2.06 2.02

malddmzusen 2.41 1.74 132 0.56 1.23 0.53

iy 4.88 5.15 4.89 5.11 a.71 4.89

MnMsiATsinaUasuudasuesadaiugndaly
aunAn fimumaiin 10 T uag 20 U Tugasdaa. 2015 — 2039
A.A. 2040 - 2069 Uag A.A. 2070 - 2100 Meldnsal SSP585
Femsadt 5 iflefiansanArdviugadafiniunisiin 20
wuth AnueuLYBsan HuAAda WA A1 CoD fuwaldy
anaisadnifoewintu (anas -2.50%, -1.33%, -0.1%) waz

A1 CWD Hwwlduanasagradiulddnnid (anas -9.08%, -

9.81%, -9.32%) ginaTianaseguiulddn fde nanans nn

o a 1y a

pyiusen nAnyiusenidsanie waraAlalemyTunn AR

e

o oA

YBIFNNHUGATT A
0.94% , 0.70%) Waz R30mm Suualiiufiudy (6.00%, 3.88%

8 A1 R20mm (AN uEnios 2.44%,

, 3.86%) gllaaiiindusgruiuladn fo aawmie nAnan
uarn1Anziueenideunte LAarAITUYRIAN INNUANYY

A ROSPT fluwaltiuiiudiy (6.67%, 5.61%, 5.35%) Rx1D i
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WU NT W (16.61%, 13.08%, 12.94%) Rx5D fluualuy dm Ae Mawile a1Anane waznenyiuesndeaniia Lang
VLU (13.13%, 9.94%, 9.41%) waz SDII J iUy wultuNsWAsuLUaeeAe s COD R30mm Wag Rx5D 64
(3.95%, 3.01%, 2.93%) Auad1du Hiaaiiindueeuiuld JUT 2 3 4 mudeiv

o

A13197 5 Wesidusvesnsiasundasadliugadinaunmsin 10 U waz 207 lunsdl ssp585

) AU81IUU (Duration)

Aviigada a1 wWesidudvainsiasunladlunsdl ssp585
2015 - 2039 2040 - 2069 2070 - 2100
RT_10 RT_20 RT_10 RT_20 RT_10 RT_20
CDD mawile 331 -2.80 -2.27 -1.76 0.22 1.14
AANAN -4.32 -3.95 -5.21 -5.32 -3.15 -2.99
ManzTusen 1.83 3.69 0.11 1.33 153 2.88
menziusenideanile 221 -0.92 -2.21 -1.06 -1.04 0.21
meldensTuan -5.82 6.12 -0.82 -0.80 -1.41 -1.47
neldiameTuoen -4.77 -5.13 -0.32 -0.35 -0.25 -0.34
1ndy -3.10 -2.54 -1.78 -1.33 -0.68 -0.10
CWD mawile 230 -2.14 -2.84 277 -2.06 -1.89
AIANAN -12.58 -12.43 -12.65 -12.67 -11.65 -11.55
MangTusen -10.34 -10.27 -11.65 -11.80 -11.56 -11.75
menziusenideanile 9.76 -10.19 -10.94 -11.55 -10.81 -11.43
meldmsTuan -12.38 -13.14 -12.57 -13.48 -11.93 -12.80
meldtlmzuoen -6.18 -6.34 -6.42 -6.60 -6.29 -6.50
10dy -8.92 9.08 951 -9.81 9.05 9.32

%) Aud (Frequency)

A
&

fllgna aA wWasidudvasnisiaeunadlunsdl ssp585
2015 - 2039 2040 - 2069 2070 - 2100
RT_10 RT_20 RT_10 RT_20 RT_10 RT_20
R20mm mAwile 6.55 6.43 5.02 4.89 5.03 4.83
MANAN 5.02 4.93 2.56 2.03 2.35 1.71
MAngTuean 0.22 -0.24 -1.16 -2.05 -1.62 259
menziusenideunile 5.60 5.83 4.71 4.82 4.21 4.25
malddmzYuan 0.12 -1.96 -0.08 -2.14 0.31 -1.76
neldiansuoen 1.34 -0.37 -0.12 -1.90 -0.40 -2.27
1ndy 3.14 2.44 1.82 0.94 1.65 0.70
R30mm mawile 10.11 10.15 8.25 8.15 8.09 7.88
MANAN 10.69 10.40 7.52 6.71 7.10 6.17
MAngiueen 276 2.06 1.03 -0.11 0.52 -0.72
mengiusenideanile 9.41 9.32 8.42 8.22 7.86 7.60
malddmzYuan 3.47 1.80 2.06 0.35 2.29 0.53
naldianyueen 3.95 227 1.68 -0.05 1.09 -0.73
1nde 6.73 6.00 4.83 3.88 4.49 3.46
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z
g

ftigaua A wWeidudvesnisidsuuuadlunsdl ssps8s
2015 - 2039 2040 - 2069 2070 - 2100
RT_10 RT_20 RT_10 RT_20 RT_10 RT_20
R95PT mewile 8.59 9.62 7.52 8.25 7.29 7.96
AANaN 10.52 11.31 9.53 10.07 9.23 9.72
MAngTueen 4.79 4.65 4.10 3.84 3.83 3.52
mMenziusanideamile 6.86 7.00 6.40 6.40 6.31 6.31
meldiansuan 3.78 3.67 2.40 2.16 2.25 1.95
el usen 4.24 3.76 3.46 2.94 3.25 2.67
s 6.46 6.67 557 5.61 5.36 5.35
Rx1D mewile 26.41 29.05 22.11 24.12 21.36 23.23
AANaN 20.66 21.93 17.60 18.42 17.36 18.11
MAngTueen 7.22 6.90 5.33 4.72 4.86 4.14
mMenziusenideamile 16.99 17.73 15.54 16.05 15.25 15.74
naldilnsunn 6.12 5.90 3.03 2.45 2.37 1.72
maldilwziusen 17.43 18.13 14.61 15.13 1433 14.74
1ndy 15.80 16.61 13.04 13.48 12.59 12.94
Rx5D amewile 19.45 21.32 1555 16.84 15.12 16.28
AANaN 16.23 16.88 13.01 13.07 1237 1233
nARYILBN 7.32 7.26 5.08 4.69 4.46 4.01
mengiusenideunile 10.48 10.37 9.03 8.71 9.14 8.82
el unn 3.70 3.41 1.02 0.33 0.61 -0.19
maldilweziusen 18.50 19.56 15.22 16.02 14.53 15.18
\ndy 12.61 13.13 9.82 9.94 9.37 9.41
SDII mewile 6.54 7.09 5.58 6.01 5.85 6.28
AANAN 6.86 7.75 5.44 6.00 5.46 5.96
ARz Tueen 0.76 0.66 0.00 039 -0.16 061
meanziusenideanile 4.09 4.52 3.81 4.17 3.66 3.96
maldilweunn 0.71 0.07 0.54 -0.12 0.50 0.21
melgilnsfusen 3.87 3.62 2.78 2.41 2.61 2.18
ey 3.80 3.95 3.03 3.01 2.99 2.93

429U A.A. 2015 - 2039
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229U A.A. 2040 — 2069

(@) 425U A.A. 2070 - 2100
SU 7 mswasuudaswes RxsD Tusunan lunsdl SsPsss
6. asunan1sAnen

MnMsinrgimdaiiiugatiandoyarunsiata ety
answunmuanwdugada 1o anuenuuesanin
Hugnda fo A1 COD wag CWD Sa Wiy 136.16 Tu uaw
71.12 Ju mudidu awivesanindugada Ae A1 R20mm
wag R30mm fAwiiu 35.74 Tu wag 22 Tu aud1dU wag
At uvesanmiugada Idud ROSPT winfy 031 Rx1D
Wiy 151.83 w3l Rx5D iy 289.24 wal. Uag SDII Lvinfu
20.97 w11/ T AUEWY

dwsumandsunasesendainugatilueunan Tunsdl
SSP245 w1 ATuEIURIANWHuAATA IFur f1 COD
wltufsduisndndesvintdu ueva WD fuwTtanas
piineiianasegiaiiulddn Ao aAnans manzTusen uaz
maldilngunn anuiivesanimdugada fo fn R20mm uay
R30mm fuualtiufisdu ginefifuduesaiulddn Ao
mawmie aanas uazaaldisnzTuan wagauduves
anIwluanda Tdun RISPT Rx1D Rx5D uaw SDII fuualty
Wity giiniefifisduegraiulddn Ao mamile nanang
warnangTueenideavile

a'aumiLﬂ§EJuLLﬂawaaﬁwﬁsnﬁsJuqﬂ‘z]“uﬁuamﬂm lunsdl
SSP585 WUt ArmeIUIUTBsANIMHUAATA THur f COD 7
wilinanasfisadntoswinty waven CWD fwnliuanas
sgriuldtandt giineiianasegraiiuldda Ao anAnans
mangiusen manziusenidounie uaznaldilmziuan
AufivesanIndugata Ao A1 R20mm Fuualduifndy
dinties uag R30mm fuwltudiutusnndy giinefifistu

U @ Y @ N -
pg1aiuladn Ae Attt e A1ANaNY kaznnA
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