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ABSTRACT
Title : Development of reference crop evapotranspiration and rainfall database in Thailand
by using geographic information system
By: Mr.Polpech Samanmit
Mr.Apisit  Mukura
Project AdVISOT & ..viniieiiet e

(Dr.Jutithep Vongphet)

.......... Jococuoniid il

This irrigation engineering research project has used Historical Climate Data since 1980 to 2016
From Metrological stations in Thailand for 111 stations. By using Geographic information Systems
application, Arc Map 10.5 is used in this research. For the Methodology can be summarized as follows.
First, the climate data of the meteorological station has been collected, to select the variant which need to
be used in the research project. Collect and develop climatic data to be complete for use in calculate
reference Crop Evapotranspiration (ETo) and Precipitation (PRCP). And then use the data to calculate the
Reference Crop Evapotranspiration (ETo) by Penman - Monteith. Will be calculated as daily data. Based
on the above data, the average value is applied to the tool Model Builder by using Arc Map 10.5. In spatial
interpolation using the Invert Distance Weight (IDW) method. Which will be the result of the spatial
interpolation Reference crop evapotranspiration (ETo) and Precipitation (PRCP) daily space Get the
database of ETo and PRCP For use in analysis and calculate Crop water requirement suitable for each area
And more effective due to the long period of data collection and modernization of database that has been in

this research project.

Keyword : the database of ETo and PRCP
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11 a’mmﬁiy 11 237 0.273985532 4456353071 342 340 3.61 5.02 449 444
12 gaaluy 12 1633 1.887841242 2.699606212 390 396 3.94 3.92 3.78 378
13 q"ﬂlj!’]gj‘ﬂ 13 937 1.083225501 3.808490520 371 391 3.95 4.02 3.74 3.68

9) saguuumsngiudoyalmilasldiunmazdagluuuasnliiSeuios av mseii 2

Y
[ 3

M3197 2 M3 IuTeyan 1N 1Hi1veeNY81989 (ETo) HIoru (PRCP) Aagiluuundy

34 IR 01/01/1980 02/01/1980 03/01/1980 04/01/1980 05/01/1980 06/01/1980 07/01/1980 08/01/1980 09/01/1980 10/01/1980 11/01/1980 12/01/1980 13/01/1980 14/01/1980 15/01/1980 16/01/1980

LUATIIFTIN 336 345 333 3.69 5.03 371 4.87 3.74 4.20 334 331 340 343 341 339 324
1¥uDIAY 3.07 3.23 324 3.63 3.25 333 3.84 3.06 319 313 312 326 319 342 322 3.02
mqwimaﬁ 332 3.33 334 319 544 415 515 417 438 351 349 3.66 349 346 372 349

1’];511]‘1? 331 3.34 333 359 4.16 354 4.09 347 372 323 3.30 344 348 3.51 3.60 3.26
W.ﬁl:iﬂl:!ﬂﬂ 322 3.19 346 334 3.34 325 338 3.07 326 315 3.36 348 348 345 3.30 331
LAY 342 348 3387 478 4.65 4.20 4.83 3.61 437 342 3.65 3.65 343 3.69 3.76 341

wﬁuni 346 346 4.03 456 441 342 4.69 349 388 370 3.57 373 342 3.94 363 3.66

ilﬁ'\’ljfi 332 331 330 318 6.16 432 546 440 491 346 349 365 358 351 373 3.56

1. :‘ﬁ’i\lﬂ' 339 342 3.66 4.06 4.83 362 4.83 3.68 410 353 345 3358 342 3.69 3.61 349
ﬁigi-'tlﬁ'lﬁ 336 3.39 346 329 4.68 3.84 4.60 3.80 407 337 3.59 386 350 3.53 371 351

nﬁwmmﬁiy 342 3.40 361 5.02 4.49 444 4.65 346 449 313 3.7 338 343 3.65 3.39 324
gl 390 3.96 3.94 392 3.78 3.78 374 3.60 3.62 372 3.95 385 375 3.83 3.78 3.88

W.?j?'\l{.ﬂ':‘ﬁ'la 371 3.91 395 4.02 3.74 3.68 3.80 3.82 382 3.89 3.71 37 393 3.92 4.51 427



18

4. HaM3I08

a

4.1 Snnuamiigataninanilyveyaluneazil

A 9 = a a 1 A < 9 1
L‘L!’E]Qﬁﬂﬂﬂl’i]%lﬁﬂl’i]ﬂﬁﬂ?‘l!@qG].‘L!EJll’J‘ﬂEﬂLmﬁ3ﬁ'ﬂTL!lli%EJ%L'JaWﬂ’ﬂllmfluﬁﬂuﬂ?ilﬂﬂ"l]@isl‘allll
1T v R A Yo =\ 1 = dy
MINHINMS I uINaa HvesaazUaail

=

d‘ o = a a 9 d' 1T A g d‘ 1 =
M1319N 3 mmuﬁmuqauﬂuawmﬂﬂumﬁmaﬂmmwuﬂmmazﬂ

Years Stations Years Stations Years Stations Years Stations
1980 30 1990 42 2000 49 2010 98
1981 30 1991 42 2001 49 2011 98
1982 30 1992 42 2002 49 2012 98
1983 30 1993 42 2003 49 2013 111
1984 30 1994 42 2004 49 2014 111
1985 30 1995 42 2005 49 2015 111
1986 30 1996 42 2006 49 2016 111
1987 30 1997 42 2007 65
1988 30 1998 42 2008 98
1989 30 1999 42 2009 98

v 4
a A

Y \J = d‘
4.2 F1uUvaan N AL FINUN

Ao 9 9 ' A A Y A )
MNHANTI09Z IdgIudoyan1ns Isivesiss woazdusieiuoonunlugluunaisi
. S v dy A Y a 9 ] é’
9411 5Un54 Microsoft Excel d1¥5umsuaadnalusisanuiiine 1dinannumnladrevuluns

= ' A4 a £ 4 A o &
llﬁ@\?Waﬁ]\?mﬂl!ﬁﬂ\‘lﬁlugﬂllﬂﬂ"]]’f]\‘]ﬂ'llﬂﬁﬂl%ﬁwuﬂﬁlugﬂllﬂﬂmﬂﬂllwuﬂllﬁgﬂi'lw ANU



19

4.2.1 Sanammsliinve snydreadenadavida

a J = PR3 A Y a ~ o o < 9y
10 NINN 3 uamiﬁmmmmaﬂmﬂ%uwmwwmamﬁﬂﬂmmiwmmmzmu"lﬂ

1 J A @ v = A A A ' 9)%' A Y A
TNUNNANAN mﬂmauﬁmmzmﬂm’maaﬂmﬂmuauﬂsmmﬂmﬁ%uwmwwmmgq

v
A

1 4 QI o v 3 \ § 90’
ﬂ’!ﬂﬂWﬂ’Ed)u‘”]TﬂElmWW%ﬁNW’Jﬂﬂ"Iﬂluﬁ]u‘]J‘%Lm&’%\‘lﬂ’lﬂQ“]Jﬁﬁ‘]f‘ﬁ']l!‘l/lllﬂ?lﬂmﬂ%ﬂﬁﬂﬂ'ﬁi%ﬂﬁl@ﬂ

v
A o

= 9 a 1T @ o A =\ a A A [ A 9)%’ A k) a
WD WBIFINITINHIADU Llﬁgll‘]JN‘}JiL’Jm‘VIﬂJ‘]JiﬂJ”IﬂJﬂHﬂﬁﬂﬂ”lisl‘]fu”lell’e)\‘]W‘]fﬂN’eN A

U [

Tasmmiznamiie malduazuiadivveimanziuoensunilonazninaz i uoonni

1 { H A Ao [ A a
PSnaamasnslfnivesisg198anaInd 1,400 Haawas

DOI MU SCE AER

Annual Reference Crop

Evapotranspiration (mm); Average

*  Meteorologcal Stanens

[ province
[ Lessthan 1.400
© sacmns | More than 1400 - 1,450
sy rar AT More than 1450 - 1,500
[ More than 1500 - 1,550
0 250 500 I Vore than 1,550 - 1,600

P —— e Ciloeiers B More han 1600
meters

From 111 Stations

d' 1 A 9 %’ A Y A = 1 [ [
HMNN 3 ANNAIN S IFUIVDINFD 1989518 Vo IAaZ I91 IR



20

A A o = = ! PR A 9 A @ @
LUDNAITUINHNIN W1 1uﬂ1ﬂN‘L!’Jﬂlm3‘VI'IﬂﬁL“]EEJ“]JL‘VlEJ']J‘]JilI1mﬂ'lﬂ’liGlﬂﬂﬂﬂl@ﬂW‘le]NENﬁEﬁNﬂ’Jﬂ

1 A o Y1 ~ 1 9)%’ A Y a A A [ 1
mammzﬂmm@]"lmﬂuﬂ 1980 ﬂ'lﬂ'l’iel"]fu'l"llﬂxi‘W‘]f@'lﬂ@xmﬂ'mQ’\‘]Tﬂme‘W'I%ﬂ'Iﬂ@]%’JUG]ﬂLLﬁ%‘]JN’d’Ju

v
v 5

19 ' = 1 v ¥ A Y a a0 9 Y A
VDINTANSIUDDN LA 1981 DN 1986 ?nﬂ'lﬁﬁl%'u'IGUfNW‘IffJN@\HJﬂTHfJEJaQGlﬂaLﬂﬂ\?ﬂuﬂﬂﬂﬁﬁlﬂﬂ uaz

= 1 o Aa

] Y Y
W) 1987 5491) 1993 uazaAveaanaanlszme Tasmnzdl 1996 uazil 1999 NTAMT 19V

o—

Y o =

= a d':, =~ = 9)90‘ A9 a { =
N¥O 1NN IYsZINa uazﬁluﬂ 2016 Mﬂ?ﬂﬁﬁl‘ﬁuﬁl@\iw‘Iff)%i@ﬂﬁﬂ“l/lﬁ’ﬂﬁluiﬂ‘ﬂ 371 yamanarauag

U q

MAAIUANUAIGINIT 1,550 HaAWAT

i q 9 < Yy mY 1 2 ' { ]
o lduouiunun i ldednazarnuniudsvenaaswalugdunvvesnsiaundonis 14

¥ Yy a ke < 9 g ! ! s
Wveanye19995161 luntiveuaasdunslidunfFeueunuserninamaaiaqveatlssme Ineis

L] [ [ [ @
i 6 ﬂ”lﬂﬁ}'lﬂﬂu ﬁ@ fﬂﬂlfﬁﬁ’ﬂ aANAN mﬂmaueamﬁmmﬁe NAASIUDDN NIANSIUAN LIAS

Mald daaaaly mwin 4

Averaged Annual Reference Crop Evapotranspiration ; Thailand

1600
1550
1500
1450
1400

mm/Y ears

1350

1300

1250
1980 1984 1988 1992 1996 2000 2004 2008 2012 2016

Years
North Center East of North
East West South
= = = Averaged

Y [ { %} 2 !
/A 4 pvluaasanasms livesiireedanetlvesninaieg ludszmalne

9

1 ~ =Y 91%’ A 9 a 1 =Y [~ 1 v =
%1ﬂﬂiﬁ/\luﬁﬂﬂﬂﬂﬂaEJ‘]J’iiﬂmﬂﬁ1%1&1"1}661/‘!“11’8]%16@318511?]"IJEN!mﬁzﬂﬂﬂﬁﬂﬂfﬂm?‘iu’31lma$ﬂ1ﬂ3J

9
¥ A Y a A A o @

v a v 2 N a 2 A
uuﬂummﬂianmms"lsvmsumwwma@mmimmuuaza@aﬂﬂiumﬁmu%mu NIUAUNAY
=Y 9)%’ A Y a ~ a1 ~ A' a Sy.: ,&l A
‘]JS‘JJ"I'EI!ﬂ”lielslfu"l"llﬂQW%@N@QTIEJ‘]J"UE’N?I”I?IﬂaN3Jﬂ13J”Iﬂ‘1/l€‘;fﬂLuﬂﬁmﬂﬁinmﬂ"lﬂﬂa”lﬁuuwuﬂﬁ"J‘L!

T3 A A A A v ' A L 2 A A A
ch/iQIJl‘]JUWﬂfﬂ!ﬂyﬁiﬂiiﬂl!azwuﬂﬂhlllll 1Uﬁ3umﬂﬂﬂ1ﬂ@uc]uuﬂﬁ]gﬂﬂqaﬂﬂ@uaﬂﬂq Tﬂf]llﬂﬁﬂaﬂa\i



21

o w Y 1 @ @ a A o FY Y A A A
AT ulﬂl.!ﬂ NANSIUAN NIAASIUDDNIRNYIUNUD NIANSIUDDN ﬂ']ﬂﬁlﬂ l!agu@ﬂﬂq@ 19 NIALTTUD

A o ] ' a 9 s a A a 1 @ < Y
Lum%mﬂm&mm PYNUFU JUDINA IGNWQWJH mﬂ%ﬂ’n‘ﬂ&%uﬂﬂumeﬂﬂﬂiiummﬂu Wuau

4.2.2 Bnammslfinve sy s eguni

q' a 1 A 9 901 A U a = 901 s
910 MINN 5 udasdSuiuanaaenslsd1vesnye1999518veesrequil

q

o o Y o 1 = 9 %’ A 9 A ~ [ [ dy A
ﬂ’J’llllelWH‘ﬁllagﬁ@ﬂﬂa'ENﬂTJﬂuﬂa8ﬂ15GL“HH’]"U@QW%@TQ@Q?RJ‘]JGU@QTIEJ%QW']@] Tﬂﬂ‘wulﬂﬁju
1 [ [ = = 9 ’é A Y Aa 1
1Wmumﬂﬂﬂ1ﬂﬁ$3u@ﬂ NAASIUDDN Llagfnﬂﬂa’Nllﬂ“ﬂa8ﬂ1§1%u1m9ﬂw%@1\19\1q3ﬂ31 1,450

a a J dy A ' Y A SO = v 3 A Y a o '
yaaluang muwu‘wmuslwtymENnmimmznmmuaﬁlz:ummaﬂmﬂ%uwmwamnmmmw

A a § a v 3 Yy a N ' 3
1,400 Yaaluag meﬁawmim1 NN W2 ﬂ’lfﬂiSlf’]fu'ls]]'E]\T‘Wd(’]f@%?@QLL@ﬁ&’?J"UENi’IEJQ?JH’IGlu

Y
[

S 1 v 3 A 9 a ~ A 2 T8 a A
ﬂ’]ﬂNujﬂfﬂ$LWu')1ﬂ1ﬂ151“]51!1611931/‘]“]5@']39{]3“/]\“7‘]“6"ullaga@ﬁ\iiullﬁagﬂ VIIUNUATNINDS

I o o a 1 Y 1 [ 9
LﬂUTGﬁUﬂ’]ﬂﬂaTQ NAASIUAN LASHNIAASIUDDN UILIUGUUULNNABD 1/”%1! RINTSHT LS

4 Y !
' o o A

ao) [ 1 d' = 9J ao) A 9 a d' 'o 1 ] A
AUUIYD mu‘luqumauqummﬂ%mmmwwmmmmiﬂﬂmwwguumagimumﬂmua

U
v Y

wazmaldannund i Inaluuaazdliadini 1,400 Jaawas vazdunaldin1uil 1996 1999

=

Y o

A a & o = 1 9
1U0INY01989 1N IUsend uanou 1wl 2015 uaz 2016 AN 1%

Soe ©

2001 1A% 2002 AN 19

e Yy a A 2 & T W v Y ' v Yy v Y
’LH"U’ENﬁﬂf@N6QLWMQQ%H1/]’J’]J‘izmﬁlﬁ]mﬂuI@EJmWW@iJumiJﬂﬁ’fN Quu’]lﬂ']Wigﬂ’] ql]u’]ﬂ']

[ 1 % 1~ d‘d 91%’ A 9y a d‘ 1 a A
an uazguuInIIu mummﬂmuwmwmmmmqqfm 1,500 UaaluAng



PHUKET INTLMEHBTIGRAR R *  Meteorological Stations

[ basin
——1 Less than 1,400

-
From 111 Stations

0 250

R - More than 1,600

d' 1 = 9/30’ A g a = 1 1 %’
MNAN S ﬂ'ImaEJﬂ'IialG]f‘Ll'I"llﬂQ‘W“IfﬂNENTIEJ‘]J"UEN!M@%Q?JH'I

Annual Reference Crop

Evapotranspiration (mm); Average

B More than 1400 - 1,450
More than 1450 - 1,500
B More than 1500 - 1,550
I Vore than 1550 - 1,600

22



23

Y I~ v

' . Y < a 1 °
Lﬁﬂalfﬁllﬂﬂlﬁulluﬁjﬁlﬂulﬁ}ﬂﬂTQﬁgﬂ')ﬂﬂJTﬂ*ﬁu*U@Mﬁﬂ\?Wa!ﬂJuﬂiWﬂﬂiiJ’]il!ﬂ’]ﬂ’]ial%}u"lﬁUﬂﬂﬁsﬁ
'y

Y a = == I ' ! [ ' ? o 4'
019995191 Glu“lfluﬂl’f)uﬁﬂQL‘]JH'DWEIQ?J‘LH“H\‘]LL‘U\‘]U]JM 25 U1 AN MNN 6

Annual Reference Crop Evapotraspiration ; Salween River Basin

1600

1300
Avg. = 1,399 mmyears

1984 1988 1992 1996 2000 2004 2008 2012 2016

Years

Annual Reference Crop Evapotraspiration ; Mekong River Basin

1400 ~=

1300

1200
1980 1984 1988 1992 1996 2000 2004 2008 2012 2016

Years

Annual Reference Crop Evapotraspiration ; Kok River Basin

1500

1400

1200
1980 1384 1988 1992 1996 2000 2004 2008 2012 2016

Years

Annual Reference Crop Evapotraspiration ; Chi River Basin

1600

1500

-]

1300
1980 1984 1988 1992 1996 2000 2004 2008 2012 2016

Years

Annual Reference Crop Evapotraspiration ; Mun River Basin

1600

1300
1980 1984 1988 1992 1996 2000 2004 2008 2012 2016

Years



24

Annual Reference Crop Evapotraspiration ; Ping River Basin
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Annual Reference Crop Evapotraspiration ; Pa Sak River Basin
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Annual Reference Crop Evapotraspiration ; East coast
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Annual Reference Crop Evapotraspiration ; Pattani River Basin
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Averaged Annual Precipitation ; Thailand
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Annual Precipitation ; East coast
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Annual Precipitation ; Kok River Basin
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Annual Precipitation ; Nan River Basin
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Annual Precipitation ; Phetchaburi River Basin
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Annual Precipitation ; Salween River Basin
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Rain below one millimeter ; Thailand
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