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Testing the Use of Composite Drought Index to Monitoring

Agricultural Drought in Thailand

273y Tuned’ waztTryn adnydu?
Apirat Pinthong', and Bancha Kwanyuen®
UNAREa

nanageL I FaEAN LT ILE IR ARL AN NLTILANaNNSIN RS TIREUIANANNGE 5 5T
16un feil Palmer Drought Severity Index %%l Standardized Precipitation Index #43 Moisture Availability
Index A1 Weekly Stream flow uaz@eil Normalized Differences Vegetation Index IugﬂLLUULLNuﬁiﬁﬁﬁﬂmﬁ
%'\1ﬁsﬁﬁmmmm.i«mmzrﬁumwLLﬁqLLé’qmqé’ﬁum?mwmﬂé’mﬁmﬁmﬂu%ﬁ@mz 60-80 iamsaadaLnng
mmamulumammm@ummwmmmﬁu T A, 2556 119 2559 WUIN imummmmmu@ﬂ () TGN
nnsseyiiulnlaifulng wumma:rmmmmmamam%ﬂ@ﬂwm Fuflannatuties memmmuwmmmm
?vmumﬁmmummn (D2) Nwansa1n1slLmRaquwia (3 Limumqmuﬂumumﬂmnmmqvma‘ﬁmmm AuaNA
AL s AuLT e mmvmum’mLm\mmmnmm (D3) unsAnmnAssiilianunsoasany
nanAduN s Lufauf"im‘umﬂumnsqmf}wﬂmniuﬂfaqnuu,@zm@mf]mmammlmmumﬂmu XLLRPY
aanpReaiLLATNs AR NI uds ﬁqﬁum@maﬁﬂmmma‘mgﬂiﬁdﬁ AETANLTLANTINAINNIDN

un¥RAmALAZIIEL FUSe AL uTaudmnsdum ainERs e R atulueunan

ARIATY : ANNLTILEININTINEAT ATiAdNuLTIuAII

Abstract

Testing the use of Composite Drought Index to monitor agricultural drought developed from
5 indexes, the Palmer Drought Severity Index, the Standardized Precipitation Index, the Moisture
Availability Index, the Weekly Stream Flow and the Normalized Differences Vegetation Index as a weekly
map format. The results showed that the index could classify drought levels in agriculture as accurately
as 60-80 percent. According to field inspections during April-June of 2013 to 2016, at less severe drought
level (D1), plants were not growing normally, an agricultural area lacked of water for crop cultivation, soil
had less moisture. At very severe drought level (D2), plants showed dry yellow leaves, some became die
from dehydration, soil moisture content was very low. However, at most severe drought level (D3) in this
study, it was not possible to detect the most severe drought level in the field. Compared with the report of
the Department of Disaster Prevention and Mitigation at the village level, it was found to be consistent with
the area where drought occurred. Therefore, the results can be concluded that Composite Drought Index

can be used for monitoring and planning,coping with the agricultural drought in the future.

Keywords: agricultural drought, Composite Drought Index
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AYNURUAS (Drought) Wusiasssuaanfagudulszamnd doulnnjauuisudeaslsanalne
Nnaneluud eluiiedns uazdulinnsiesmnnggnia (3ung, 2550) sEALAMNIULITEIANNUTILANT
AYMULBNUUNY ANTUIDIAUN T2z MIAALAZIUIATBINUNTAAAINUFTILES denainlififinnig
1aupauiiensglna-Uslnauaznsinunanens Auazdadiianisuiaun vinlinaasaiula i
Tputlnd nan@nanAnae anseuanIun1saianansuiedsrandui 27 ngsniau w.e. 2559 184n9w
PJasiukarussnignsnsasis (Un.) esznidaniun1sal e uaeaning 36 49udn 226 81608 1,167 ANUA
9,334 ajiiu lnelgymdaulnaiduilguwnisaaueauinglina-1slnawaziienisingms windaanig
Tun9RARINANNLAILAY Aaziluan1anTia TN 39BN B LA N TLINIANN L LAINLA AT ATANT
Aenld drvsunsiamuANuiaLdsAe n1sdRTiANLTaLAe (Drought index) wazmAiAdNsIaTee
Ina (Remote sensing) Tanunsnvinnsasaadauaztiuiuindaya A miuldainssinanuduiusaainis
a U v a e o
IAAINNLINIAY (BNTF WAT LTy, 2555)

a U Y v o = U v Y o o = £4 Y '2“
NNIAARMINANNLHILAIAIATRANUTILAS Hagdaaiu 3 Uszinm 1) frdimanuwiaudedssinniaen

U
|

(Single index) UszmaRldRanx Tdur Ussmasagiasdeflunnsfnauuuuseiou doafaiaonuuiouds
Rainfall Deciles efiansaueluiiesaeinaiden 2) fatanuuieudalssinmuanasn (Multiple indices) laun
Ussinedude fnslddainnuufisudassinnifaamanafsuiuluttanaianetu neldstinonau
WA Aridity Anomaly Index (AAI) RamNuwLLsedUansf wazdaiinauuiauds Standardized Precipitation
Index (SPI) AnANLLL AR 3) ATTiANLTILASTIN (Composite indices) daulvnflitvunavanlunng
AARNNANLLT LA ILAZIFaUANNEEMEaINNNTINEAS HAaINANsthATEANL LT sudassniRamans
Fsn Wi miinuaz A adssre ez sl HNsULNUTIIEAUAINTULIITRIANUTRLAS Uszine
AR AAUAALTILAS TEULA 132N AR 91T DTN TR Vit e URIANN 8NN TR N AR EVL 92N A
(FAO) Tulszmalannas wazszinAanigalani (Figure 1) U Table 1 LAAINGNATHIBIUFRLATHAIN
WaLAesIN (803g waztitye, 2555)
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Figure 1 Composite indices of United States.
31 : National Climatic Data Center (2016)
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a (% v = a a a v v ~

nsianuANuiiLdslulszmalng dnsugaioningfaniuaauuiaudsluglunnunuins
10 Ju enAufrANN LA sTInMIAE (Single index) TRuA FrTiAaNNLiaLAa ( Standardized Precipitation
Index, (SPI) uazArRANNLEILES (Moisture availability index (MAI) ITaaifiansaunann eluiazaAndngnisans
SUIMEl AIUNTTRAUIFTRAMNWHILAITIN (Composite Drought Index) Tutlszmalne 1Hfnnsdnsegunig
SrvuadaTiA s s and vl symalng Suit 13 NHANRLE 2556 umfmm@mﬂwa‘mmm
ImﬂugmmqummLL@vmummmm Wi Nange HeNaNen nNTalsTnu NaMINENNITN NentlaTULATLIIIN
ars190usie driinewimwmetulageaniAuariansaung (GISTDA) azANNANTHAMNNUIINEAEFN]
Iidaagddriiugruminimundriiannuuiaudess Uszneudae 5 Aot (Table 1) Tnefatiiinnunimm
U U = U v = o -dl BN ¥ =K 1 U F 7N dl o 1 Y
Fasaziouiauuieuds dnisauinildgeenn dndunasdayaladne unseniusanisldnu uas
AnmNANUTBASLLLPedURA (215T uavtityTn, 2555)

Table 1 Type of drought indices of each composite drought indices.

Drought indices USA China FAO Thailand
(Timescales) (Weekly) (Daily)  (Monthly)  (Weekly)
1. Palmer Drought Severity Index (PDSI) 4 v
2. Standardized Precipitation Index (SPI) 4 v 4
3. Percent of Normal 4
4. The Precipitation Drought Index (PDI) v
5. CPC Soil moisture v
6. Relative Moisture index (M) v
7. Moisture Availability Index (MAI) 4
8. Weekly Stream Flow (Percentiles) v v
9. The Temperature Drought Index (TDI) 4
10. Vegetation Health Index (VHI) v
11. The Vegetation Drought Index (VDI) v
12. Normalized Differences Vegetation Index (NDVI) 4

1. FETlANNNULAS Palmer Drought Severity Index (PDSI) mwwmimﬂ Palmer (1965) muumu
AupIReaN e ARRAALNG vde m’mﬂmmﬂﬂm ‘Emﬂmﬁmmmmmmwmﬂumu ANNIONINITANUITL
VLW‘ﬁﬂ@Nﬂ’]?VI 1097 NOLTTNANTEULALILALAI NI wanslu Table 2

PDSI = 0.897PDSI  +1/3Z (1)
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ANNTULRIAY Z A1NNTIVN IHAINANNITN 2

z = kJ(P (E+ B +YRO- L)) 2)
Andunlszdng k.ol B, V. § smnsnAanaInauniaf 3 e 7
Ej+ Gj
k = (3)
Pj+Lj
a = ET / PET (4)
B = R /PR (5)
Y = RO / PRO (6)
5 = L/PL ()

P Aa Precipitation, ET An Evapotranspiration, G Aa Soil moisture recharge, RO Aa Surface runoff,
L A Soil moisture loss, PET Aa Potential evapotranspiration, PR A Potential recharge, PRO Aa Potential
runoff, PL A8 Potential loss
2. fTiANIIEILAY Standardized Precipitation Index (SPI) Qﬂﬁwmimﬂ McKee et al. (1993)
ANHOTNNAARN AN NLTILA UL T a A AT UL LAY Nt AN A NLAN AR s
m"mmnm"]La?iﬂslu‘*ﬁfmmwﬁﬂ mi@w’fmmlﬁmmummgm warzdinisnszanauliilulng fesesiinag
Usliuntsnsranauustng aunsaAwnd@lugunisi 8 lnad X A o, X Ae A9
uwaz S An mLﬁmmummﬂm NOFTRANINUAYIZALAINIULIITRIATHIARS T Table 2
X x X
SPI = ' (8)
S
3. ArTiAaNNLTTILAS Moisture Availability Index (MAI) Waiunlag Hargreaves (1975) Fafiansaunann

SLAUANNTUNAUN ABAALYTDLNENNA A MTUNALAANIINITNEAT T udnsdaureaAInNtnaziluaeg
BuNUUNIZAL 75% (Dependable rainfall : DP) fufngnnsanaszinasinaasive (Potential evapotranspiration
- PET) A9ANNSN 9 INUTIRANTUNUALIALIAYTHNIUUIITDIATHUARS I Table 2

DP
MAI = — 9)
PET

4. fETiANNUTILAS Weekly Stream Flow (Percentiles) ftanAudayadnsinislnanednnvi (Stream
flow) ﬂ@QLLﬁ]@y@O’m IneNanToUN Lﬂw,l,umwmﬂmmmmwmmLﬂmmm@u@‘luiﬂmm Percentile rank LaaY
a0nil faaunnshi 10 Taedt r An @umummm@mmu n A mmum@mwwm NIRRT MAT LA

‘:;ummmm%uu@mﬂu Table 2 (The National Climatic Data Center (NCDC), 2016)

r x100
Weekly Stream Flow = (10)

n+1
5. fatiAaNLiaLAs Normalized Differences Vegetation Index (NDVI) 'vi'a‘@ muw%wmmmmﬁ’m

mmmimmnmmmvwaw,l,mmm@umLLm (Red) LL@”TQQ@%WT’WL?@IH@ (NIR) T@QWUNQI@HW’WN@NHW?‘W 11

NOUTTNANIILAZ L AUANTUILIII8IATHLAAI Y Table 2 (Kogan, 1997)

NIR- Red
NDVI = E— (11)
NIR+Red
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Table 2 Categories of drought indices, rating, weighting scale of composite drought index.

Weighting Scale
Drought indices Value Category Rating
5 indices 4 indices 3 indices
>-1.99 Near normal 1
1. Palmer Drought | -2.00 14-2.99 Moderate drought 2
) - 0.20 0.25 0.30
Severity Index (PDSI)| 3,00 §14-3.99 Severe drought 3
<-4.00 Extreme drought 4
>-0.99 Near normal 1
2. Standardized -1.00 f4-1.49 Moderately dry 2
Precipitation Index - 0.25 0.30 0.35
(SPI) -1.50 09 -1.99 Severely dry 3
<-2.00 Extremely dry 4
>1.00 Normal 1
3. Moisture Available 0.68 - 1.00 Somewhat deficient 2
0.25 0.30 0.35
Index (MAI) 0.34 - 0.67 Moderately deficient 3
0.00-0.33 Very deficient 4
> 25 Normal 1
4. Weekly Stream 10-24 Below normal 2
0.15 -
Flow (Percentiles) 6-9 Moderate drought 3
<6 Severely drought 4
0.15
>0.40 No drought 1
5. Normalized
Differences 0.25-0.39 Moderate drought 2
0.15 -
Vegetation Index 0.1-0.24 Severe drought 3
(NDVI)
<0.10 Extreme drought 4

11 Table 2 (855 uaztityn, 2555) uanpnnaeidvidn WAZANAINLAENT DI LARL AT DIF DA
v v ~ o o ANy o A a L I
uiaudssanimunzanduiuilszmalne lunsdinddeyasasunssaiinanisanmie wu dagaifFunnimii
d’l dld o o 1 o 1 o ¥ o L2 1 2; 3 1 o a dl dJ o v
NunRwadain i ldanunsamuansats NDVI 18 vinleAndaainminaesusazsaiidasuwly Saauanls
AMNANNTIN 12 49U Table 3 HIMNAHTUAZADBUNEIZAUAMNNTHILINTDIATTANUTILAITIN

CDI = (11 *W1) + (12 *W2) + (I3 * W3) + (14 * W4) + (15 * W5) (12)

11, 12, 13, 14, 15 = AMANsLAEsa89695 PDSI, SPI, MAI, Weekly Stream Flow LazNDVI

W1, W2, W3, W4, W5 = Antinasinutinaessail PDSI, SPI, MAI, Weekly Stream Flow uagNDVI
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Table 3 Composite Drought Index Classification.

Category Value Description of Possible Impacts
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R — - Mae Klong Basin covers an
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. e -8 ! i r \ « IT| | - Yom Basin covers an area of
R WENILE L 23,618 km2

. \ » ‘ ‘ ‘ - Chi Basin covers an area of

| 49,476 km2

Mae Klong Basin Yom Basin Chi Basin

Figure 2 Location of the study area.
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Mae Klong Basin (2556)

Mae Klong Basin (2557)

Mae Klong Basin (2558)

Mae Klong Basin (2559)
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Figure 3 Composite Drought Index map in the time period 2556-2559.
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Figure 4 Field inspections and average soil moisture of agricultural area.
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Table 4 Comparison of field inspections with Composite Drought Index.

Year 2556 2557 2558 2559
2 > 2 > 2 > 2 >
2 @ 2 @ 2 o 2 o
Basin o 3 o 3 o 3 ] 3
) Q ) Q ) o ) Q
< < < < = < 2 <
Mae Klong 4 2 3 3 4 4 3 1
Yom 7 5 5 4 4 4 4 4
Chi 4 2 4 4 4 1 6 3
Accuracy (%) 60.0% 83.3% 75.0% 61.5%
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B.69104 A, 9113 m@mumum@m B.UNYAUIN B.9TIUNIH 2. WART mfammmmu LAY 2.5 MEq B Nz
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