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Abstract

Drought is a natural disaster having complex causes and a spatial problem in Chanthaburi province
for a long time. This study aimed to assess water shortage areas by using remote sensing data from Landsat
4-5 (TM), Landsat 7 (ETM+) and Landsat 8 (OLI/TIRS) satellites from 2002 to 2018. We found that in dry season
during 2002 to 2018 most of Chanthaburi province (more than 40% of the area) was in slight drought conditions.
During the years 2002, 2003, 2006 and 2015, severe drought conditions covered the west side of the province
and in 2015, severe drought conditions covered almost the whole province (86% of the study area). In the
average wet season, Chanthaburi province has slight to moderate drought conditions (approximately 30-40%),
but in 2002, 2004, 2005, and 2006, moderate to severe drought was found in the northern and middle parts of
the province, covering more than 40-60% of the total area which is mostly agriculture and forestry area. During
the cool dry season, it was found to be in normal conditions and slight drought with more than 80% of total area,
but in 2002, 2005 and 2011 vegetation conditions were moderate to severe especially in the eastern part of the
study area. The data obtained from this study are consistent with the report on drought- prone situations in
Chanthaburi Province in the past ten years. Therefore, the information can be used to integrate with relevant

agencies to effectively solve the problem of water shortage in Chanthaburi Province.

Keywords : water shortage area ; remote sensing ; Chanthaburi Province

*Corresponding author. E-mail : likhit@buu.ac.th

1804


mailto:likhit@buu.ac.th

M9ANTIMENAARTYIN TN 28 (11UT 3) Muenew — SwAN WA, 2566

BURAPHA SCIENCE JOURNAL Volume 28 (No.3) September — December 2023 UNANHIRE

UNU

foyminisanauaauniiiiasandeudedanansznuat1edaausannniadauaedlssmalng tuns

o A ea

m’mLﬁwwrﬁi@Lma:rgﬁ@LL@:'&“&ﬂu@jmmwwﬂu@ﬂwum (Peainlert and Tongdeenok, 2018) sauauiuieni

a LAA

m\aﬁﬁmﬂmﬁﬁmmmwnw (Mishra and Singh, 2010; Parsons et al., 2019; Shi et al.,2020; L Zhang et al.,

2017; Cheng et al., 2023) 1y nsidulinnfnsefuiluszazioaiuiu nsnaunasiniun saudeRuaNs

ga9nui ldarnnsannAuun 8 lA (Noichaisin, et al., 2020) 49udAdUNUIHAA BN IuNA 3.96 d11ls LHuiui

a

Y
'

WNAINIIN 2.285 11l (Aafibesay 58 m@qﬁyuﬂﬁwm) tszansaaulunisznauar@winennssulaaianiy
dnunaldl defipnufesnislithunn Tnoduuidgnliinatuiu 41w 1,689,279 15 Andluseuas 73.93 el
369 515 I3 Anufluesiaz 15.86 Amnwmaau v 193,845 15 Anihienas 8.48 fiun 32,140 13 Anillanas 1.41
wazanuinuazliinen 7,236 15 Anifluseraz 0.32 anmgiilszmelsznaufaailél g fiuge Asugui

wazhsnuaaidanyia (Treerittiwitaya, Chaiupala and Rungrattanaubol, 2015) sNnautinduadaati 2,960

v
o o

Hanwm? wsuAuANINAAyesdandnauns 1w 619 fiuinauanang 998 6 Ui (819HUHNARBINIZIND

o

A9ALUEIAABIANANINY 81LALIEIARDILTZUNA lTAUNAYN WAUATHNT LATEIUALNIAABILAN) ANNARNLAL
gaNdsznnn 325 Augnunafiuns ANungatlszniu 218,046 19 Antllufenar 9.5 9e9funineAINIIN

(Yuvanatemiya, et al., 2018) DausianFurssineulunsaztazianuaunnnual i asidniiuldinesnese

% a A A A e @ on A = = [ a i
ﬂ"l']?xlm’ﬂﬁﬂ’]T’ﬂ’ﬂ\‘lﬂQﬂﬁ\ﬁ\Nﬁluwuwsﬁ\iﬂ’]@Lu'ﬂ\ﬁxl']qqﬂLLﬁ@QﬂﬂLﬂUuqiﬂJLWﬂQW@ﬂ?@?QNﬂ\Tﬂmﬂﬂummﬂqmuimmv‘lﬂiu

ANTANLALLIN u‘ﬂﬂ@’mﬁ@’]ﬂﬂ’]i‘ﬁgﬁﬂqﬂiﬁﬂﬁ‘xﬂqﬂLLuQVl’Nﬂ’]ﬁ‘W’WH’Wﬂ’Tﬁm:{u@@ﬂ”ﬂ@\‘iﬂi‘tmﬂﬂqﬂiﬁtﬂi\?ﬂ’]ﬁ‘

49

Wmmi:tﬁmLﬁmﬂﬁ@ﬁmwmﬁmfu@@ﬂ 1138 Eastern Economic Corridor (EEC) dluurugnsAianinielé

1 (% ¥ '
= o o

ulaunenauaud 4.0 uasiivuaAaiazdunnainuuasiniun lwdsmdaduniannlilulasinisdanaindena

AINAFBNIIVIALAAULNTDINUNAINTATUMTIANNNINT (Jongmeewasin, et al., 2020) WITANARA [wsoUALT

A v o o PR v v o a & Ao , ° W e °
‘V]N'WLLN'T’QQVI"JﬂqumuiNWuWﬂiszﬁmﬂqﬂﬂLL@Qsﬂqéﬁqﬂﬂ’aWuWﬂqLﬂ@LLﬂ\iWq\?LLNQ @ql,ﬂ'atﬂ\?uq?@ul,l,@z@qLﬂ@@@ﬂ

A9 Deuddnmanantaee g aiua iU AN19e o inenfitlondieudausfdalilinawinnags Samdn

Juniralszaviiyuinisaauaaunnglina-13ina sauiaiunnisnsasliiuanudamsanilymsioudalu

e Y o Ma o o 4
waelduun nswhidoyuindiuanldlfinamianaosetaiieannainuaneifade wu doywiGesulszunon
\ ¥ o o A o a a R R o = °
dounans deaninvisequassadunidssina anmaulunum vizendrAtyenanadeyaoymluninendeazii
linastloyunlueanuazasnsafudeduiiymnaziiatuluewanls lulaqiiumalulagansaumeanieanign

Wun 1 lunsdbiivuardins sifieyaimanuiat1aunsnanaiiiasainainisniiassiuaruaninadeyaly

a

A4 a4 o & Yo §w P o o P P o &y
gﬂLLUULLNuWMi@LﬂNV\IuW ﬂmqslﬂmqﬂqﬁ‘ﬂi‘ﬁﬂ?gﬂﬂuﬂq?mﬂ@iﬂﬂLLﬂﬂmwu’]vLmﬂEl']\?Qﬂm@\‘i @ﬂﬂ’}qﬂsﬁq‘ﬂﬂusluﬂq?

MauuazidTunstszatueusTidramiseewsng o 18 uenanii dounileresnalulaiansaumeniaans

1805



M9ANTIMENAARTYIN TN 28 (11UT 3) Muenew — SwAN WA, 2566

BURAPHA SCIENCE JOURNAL Volume 28 (No.3) September — December 2023 UNANHIRE

v
v a

&

Aa walulatinisfufannszarinadlidayaainninadrannamon udeyaniaausie tesiadauaiuaz i

al

' a

v
=2 o

da/ -a; r_'ll = o | ] o v vy a}d 1 r_'ll = o K | a v =<
NWUN Lu@Q@WﬂNﬂ’]TUHWﬂﬂ’?Wsﬂ’]L‘]J“L&’]]’J\‘iL"J@’Wﬁlﬂiﬂ‘ﬂ@ﬂ;{ﬂﬂﬂﬂ’J’]N[ﬂ@L‘L&’ﬂ\? dnrstiunnniwiilutizionngneag

v ¥ [ |
Y o o A = '

ANNI0AIALAQNALN IEVIaNA (Gu, et al., 2017 ) Yidaifayanatadanau TnaLauesse A LNUanTeAN

Y vy oA ! an = & = a v o = o ¥ =
LLMQLLZ\Niﬂ 11 WINTTOU ANARBINAR LNTNTTOU UFHIUHN TNT wazhn muummTuT@ﬂmﬁugmmmﬂnmq

arunniun e snunndaugauluisaan wauuisudeiTani 1N aLAa UL Ndenasanisias AL T

b4

A & = ° v d” -aidl o | Vs 1 A A v 1 2
‘m@mmaummmmwwﬂummmimwuwmmLﬂum'ﬂ\ﬂmummmam@fﬂm@ummm@mmuim@magﬂmm
(Nanuam, Noichaisin and Na-U-Dom, 2022)

Ao o o £ Ao P a & A & v o
mquu@mmmu‘lﬁmﬂmmqﬂi:mmLwaﬂiuuuwummmmaumImﬂ‘l,mmﬂ@ﬂ’ﬁmm%:ﬂxiﬂ@@’m
al ~ @Y o & di' ~
paieniaiiudoyalunisneumladyuinisaauaauin luvun

S o

AEALUUNNTIRE

¥ ¥
'

a g a A tdldld Adl 1 09/ A o Y
ﬂ’Wﬁ‘QLﬂﬁ"]Sﬁ‘ViLLZ\]KU\T‘HW%VW]NV‘W’WNL?NEI\‘iﬁ]’ﬂﬂ’]?"lﬂF’]LLﬂ@M%’]ImEIT}J@H@ﬂ’]??‘i_lg‘@’iﬂi‘ii?;l?éblﬂ@ (Remote

sensing)184ANALTEN Landsat 4-5 (TM), Landsat 7 (ETM+) uaz Landsat 8 (OLI/TIRS) Sausit] w.A. 2545 119 .A.

1%
o o

2561 tneanisvinAneuaniiu 3 0g 1Hunngien (Hot dry season) ASLAABUNNNALSDUABUNHAIAN TgRY

£
oA a =X A o o

(Wet season) ﬁT\iLuﬂLmuuqmﬂumm@uﬂumﬂu hargAUUI9 (Cool dry season) mLLﬁiLﬁ'ﬂuﬁlmﬂuﬁdLﬁﬂu
Yy a & A 'y & A o = o ) ) o

HNTIAN LW'ﬂﬂﬁ‘zLﬁJuwuV}ﬂl’]ﬁLLﬂﬂuuﬁﬁluL’ﬂﬁlquﬁﬂH’] AMNUUIAINNINITNTAN (Fllterlng) LN%LL@xﬂ@@ﬂ?UﬂQuﬂ’m

UIIUINADY ° Foadanasnuenunar (Fmask algorithm) (Zhu et al., 2015; Frantz et al., 2015) aniudeys

a1nAT9L e Landsat %Qﬂﬁ'}mmlﬂuﬁmﬁ Normalize difference vegetation index (NDVI) kwae Normalize

difference moisture index (NDMI) (Lin et al., 2010)

Walffludayatindlunisnislssilunuinanauaauiiniae NDVI wag NDMI axnsaaiuansl@ann

al
(2
o

A =
ANNIIN 1 AT 2 AN

NDVI = (NIR = RED)/(NIR + RED) (1)

NDMI = (NIR = MIR)/(NIR + MIR) 2)

A8 RED, NIR a2 MIR N804 NMWN1F4ETDUANNTINAAULAT BUNIIIATNE LazBUNIIIANANY
ANNATAU ANNAILNEN Landsat 4-5 (TM), Landsat 7 (ETM+) waz Landsat 8 (OLI/TIRS)
AINUY ATAINEALING (Anomalies) 189 NDVI kay NDMI Tut991981 k N34 ij AzgnAIuaniann

ANNIN 3 WAL 4

1806



M9ANTIMENAARTYIN TN 28 (11UT 3) Muenew — SwAN WA, 2566

BURAPHA SCIENCE JOURNAL Volume 28 (No.3) September — December 2023 UNANHIRE
NANOW: NDV/,j— NDVIW (3)
MANO//,(: NDM///— ND/\/I/,/K (4)

lne?t NDVI, uaz NDMI; AoA"LaA8sz8e12909 NDVI LAz NDMI 2189 204030 i ], WAz NANO,,
(MANO) AeA A uRaLsnFvad NDVI (NDMI) Tuetaaiaan k 189036 i | AMNAIAU
Tunnafneiiiunmauasauiazgnissifivannisiianiduennaga (Amplitude) 189 NANO,, UAZ

MANO;, Asuansluannisii 5 (Lin et al., 2010)

Amplitude,, = (NANo,jk)2+ (MANO,/k)2 (5)

Tt Amplitude,, AepNuBNNAYAIBY NANO), U8z MANO, mua1su anndudeyaiiliazgn

dane luglunundagiaaninaunsnrin il d lunsdssiiuiunaauaauin i Inanusilunisiansounuis

(2
o =

srAUAMNUTIUATluAal
AN Amplitude <0 A9 anwuns (Normal)
>0 AB uRatiag (Slight)
> 0.1 @Ae udetlunane (Moderate)
>0.15 AD LAIHNNN (Severe)

= PR AP Y oy a v oy = o A oy
ELuﬂqﬁ\ﬂﬂ‘L‘mu ﬂﬂﬂ‘]‘_‘l’qﬂQWNLLVNLL@\?%@Q@ULL@ZV’VJ'WNLL'1/NLL@\?%@QWT@qﬂﬂq?mTQQQmIﬁﬂLﬂi@\iiUgﬂlﬂﬂ

=l o 1 v v
ANAUNEN (sensor) ANNANINIUGRY

NANI5AE

i g v o o A A o a & A & P a .
Wuﬂﬁﬂﬁq@\iﬁrl@@um'l_ql? LNﬂ‘Vﬁﬂ"Iﬁ'l]ﬁ‘xLNuW%VlﬂmﬂLLﬂ@uunmﬂiﬂlﬂqLLT’JN‘W@@@ (Amplltude) ARAIAINH
RmUnfA (Anomaly) 299695 Normalize difference vegetation index (NDVI) waz Normalize difference moisture

index (NDMI) udanuanlusendng w.a. 2545 03 w.a. 2561 Tnaafedsndindunyzlunggieuianinzudatiasily

¥
=

dquluny (nnnanFeeaz 40 299N uN) Aeuanali Figure 1 uaz Figure 2 Taadasiiindaniazudanin A a9l

W.A. 2545, 2546, 2549 War2558 HdndaunsauAguiisiunLszaEanay 20, 15, 13 WAy 86 AMNAAL fgFeull

%

W.A. 2545, 2546 WAz 2549 LFNNaNazuisNINiuATauAgNAUNA Uiz dunnaesiunidne Tnelunssen

1807



M9ANTIMENAARTYIN TN 28 (11UT 3) Muenew — SwAN WA, 2566

BURAPHA SCIENCE JOURNAL Volume 28 (No.3) September — December 2023 UNANHIRE

'
o o o

U .. 2558 1ilutoanaandaduniFuulan1azudanninauisdendn (Aseunquiaaas 86 19RUNANEN)

¥ v 1

srnaudaatmiiiunuinisinensvaznunn1d anduinaaiadansian1adrunelsdadlunu

RGN (el
2545
1460000 —
1440000 —
1420000 —
1400000 —‘
1380000 —
2549 2550 2551 2552
= 2553
-3% 1460000 —,
8 1440000 —
1420000 —
1400000 —
1380000 —
2559 2560 2561
FEEEEEERE TS50 8 F = .
800000 880000 800000 880000 Longitude

Normal Slight Mederate Severe

condition drought drought drought

Figure 1 The drought index value during hot dry season in Chanthaburi province since 2002 to 2011 and
2014 to 2018, with the color bar representing the level of drought since normal (dark green) to

severe (dark red), respectively.
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Figure 2 Proportion of area classified by drought (percentage) during hot dry season in Chanthaburi province
since 2002 to 2011 and 2014 to 2018, with the color bar representing normal condition (dark green)

Slight drought (dark yellow) Moderate drought (orange) and Severe drought (dark red) respectively.
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Figure 3 The drought index value during wet season in Chanthaburi province since 2002, 2003 to 2011 and
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Figure 5 The drought index value during cool dry season in Chanthaburi province since 2002 to 2006,
2008 to 2011 and 2014 to 2018, with the color bar representing the level of drought since

normal (dark green) to severe (dark red), respectively.
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Table 1 Index of sea surface temperature around NINI3.4, 2008-2017

e 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
Month
Jan -1.86 -1.08 1.50 -1.64 -1.08 -0.41 -0.51 0.53 2.6 -0.32
Feb -1.89 -0.60 1.22 -1.27 -0.69 -0.40 -0.55 0.56 24 0.14

Mar -1.15 -0.55 1.08 -0.98 -0.58 -0.22 -0.22 0.58 1.68 0.13
Apr -0.95 -0.27 0.59 -0.76 -0.39 -0.10 0.24 0.78 1.09 0.32
May -0.67 0.18 -0.17 -0.43 -0.05 -0.27 0.46 1.03 0.30 0.46

Jun 0.48 0.47 -0.65 -0.18 0.31 -0.21 0.46 1.32 -0.12 0.55
Jul -0.03 0.72 -1.13 -0.26 0.53 -0.31 0.18 1.60 -0.49 0.39
Aug 0.03 0.71 -1.32 -0.64 0.73 -0.28 0.20 2.07 -0.54 -0.15
Sep -0.28 0.75 -1.65 -0.74 0.51 -0.07 0.45 2.28 -0.61 -0.43

Oct -0.36 0.94 -1.68 -0.97 0.29 -0.33 0.49 2.46 -0.73 -0.46
Nov -0.35 1.54 -1.58 -1.05 0.36 0.01 0.85 2.95 -0.55 -0.86
Dec 1.19 1.72 -1.62 -1.04 -0.11 -0.04 0.78 2.82 -0.41 -0.77

Data source: Lorpittayakorn, 2017
* normal period (-0.4 < SST Index NINO3.4 < 0.4), the El Nifio period (SST Index NINO3.4 > 0.4), and the La

Nina period (SST Index NINO3.4 < 0.4)
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