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Assessment of Climate Change on Crop Evapotranspirations

in Khon Kaen Station by Using Statistical Downscaling Method
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LUUANABIEMNYRAINATTALLAN
(General Circulation Model, GCM)

HadlhA2/AZh Aprl to Apnl Mean Temperature (degrees ©) 20805 relatve to 1961-90

Plotted by the IPCC-DDC

-20 -10 -05 00 05 10 20 30 40 50



Y

Poyaamu i IMaszaulan HadCM3

Taeal4eyaanmermaves NCEP ulseond
(5 10 Yszian Kol
1. szﬁ’ummga (Geopotential height)

. DIzuaaN (Airflow strength)

. anluuuInz ueen-nz IuAN (Zonal velocity)

. axluuuurie-1a (Meridional velocity)

. ANHYUIY (Vorticity)

. NAN9aN (Wind direction)

. MINIZ8N (Divergence)
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. ANNFUTUNNS (Relative humidity)
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y = 0.018x + 26.91
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Slope = 0.018
£= 4.638 > 2.018 (t Rszdviladiay 0.05)
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(Hargreaves Method)

ETO = 0.0023(Ra)(TD)Y2(TC+17.8)

where Ra = extraterrestrial radiation (mm/day)
TD = Tmax-Tmin (degree Celsius)

TC = Tmean (degree Celsius)
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MIsuIndsan s 151 ve iy (1961-90)

Station : Khon Kaen Latitude degree,LTD........ 16.00 Elevation of station above MSL.,(h) 165.00
lipda,LTL............ 27.0 Height of wind vane above ground,(z) 2.00
Hargreaves Method LT=0.01745*(LTD+LTL/60) = 0.287

Items Unit Jan Feb Mar Apr. May Jun Jul Aug Sep Oct Nov Dec
Max Temperature, T, .. °C 30.99 30.71 31.09 32.44 33.09 34.32 34.42 34.24 33.28 32.43 31.97 31.53
Min Temperature, T, °C 20.40 18.92 17.94 19.06 20.14 22.51 22.99 24.45 24.42 24.15 23.55 22.27
Mean Temperature, T °C 25.28 24.49 24.34 25.29 26.07 27.94 28.49 28.76 28.29 27.73 27.27 26.38
J=INT(30.42*M-15.23) 15 45 76 106 136 167 197 228 258 288 319 349
SD=0.4093*sin(0.0172*J-1.405) radian -0.373 -0.241 -0.040 0.166 0.329 0.407 0.375 0.239 0.045 -0.162 -0.331 -0.407
SL=1-0.01673*c0s(0.01721*J) radian 0.984 0.988 0.996 1.004 1.012 1.016 1.016 1.012 1.004 0.996 0.988 0.984
XX=sin(SD)*sin(LT) radian -0.103 -0.068 -0.011 0.047 0.092 0.112 0.104 0.067 0.013 -0.046 -0.092 -0.112
YY=cos(SD)*cos(LT) radian 0.893 0.931 0.958 0.946 0.908 0.881 0.892 0.932 0.958 0.947 0.907 0.881
NL=arcos(-XX/YY) radian 1.455 1.498 1.559 1.620 1.672 1.698 1.687 1.643 1.584 1.523 1.469 1.443
Ra:15.54*(NL*X>(+sin(NL)*YY)/SLZ mm./day 11.83 13.17 14.75 15.73 16.03 16.01 15.97 15.78 15.06 13.72 12.21 11.43
ET0=0.0023*R *(T+17.8)*V(T nax~Trmin) mm./day 3.82 4.40 5.18 5.70 5.82 5.79 5.75 5.29 4.75 4.13 3.67 3.53

mm./month 118.29 123.16 160.67 171.08 180.46 173.73 178.27 163.88 142.55 128.13 110.18 109.56

25



MIfuIndIam s 151 vealiy (201 1-40)

Station : Khon Kaen Latitude degree,LTD........ 16.00 Elevation of station above MSL.,(h) 165.00
lipda,LTL............ 27.0 Height of wind vane above ground,(z) 2.00
Hargreaves Method LT=0.01745*(LTD+LTL/60) = 0.287

Items Unit Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Max Temperature, T .. O(¢ 29.254 30.934 34.065 35.166 34.472 32,994 32996 33.144 32.882 32.384 31.219 29.743
Min Temperature, T i, °C 15.829 17.861 20.429  23.036 24.766 25.241 24949 24.859 24519 22.419 19.767 16.969
Mean Temperature, T °C 22.293 24.087 26.907 28.667 29.143 28.597  28.424  28.595 28.37 26.844  24.969 23.031
J=INT(30.42*M-15.23) 15 45 76 106 136 167 197 228 258 288 319 349
SD=0.4093*sin(0.0172*J-1.405) radian -0.373 -0.241 -0.040 0.166 0.329 0.407 0.375 0.239 0.045 -0.162 -0.331 -0.407
SL=1-0.01673*c0s(0.01721*J) radian 0.984 0.988 0.996 1.004 1.012 1.016 1.016 1.012 1.004 0.996 0.988 0.984
XX=sin(SD)*sin(LT) radian -0.103 -0.068 -0.011 0.047 0.092 0.112 0.104 0.067 0.013 -0.046 -0.092 -0.112
YY=cos(SD)*cos(LT) radian 0.893 0.931 0.958 0.946 0.908 0.881 0.892 0.932 0.958 0.947 0.907 0.881
NL=arcos(-XX/YY) radian 1.455 1.498 1.559 1.620 1.672 1.698 1.687 1.643 1.584 1.523 1.469 1.443
Ra:lS.54’*(NL*>(>(+Sin(NL)*YY)/SL2 mm./day 11.83 13.17 14.75 15.73 16.03 16.01 15.97 15.78 15.06 13.72 12.21 11.43
ET0=0.0023*R *(T+17.8)*V(T nax-Trmin) mm./day 4.00 4.59 5.60 5.85 5.39 4.76 4.82 4.85 4.63 4.45 4.06 3.84

mm./month 123.93 128.46 173.56 175.63 167.20 142.74 149.32 150.24 138.77 137.88 121.95 118.94
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= =) Y g A Aa Aa U A

i aa. 1J‘m1mmﬂ‘lmmem(uaamﬁmmﬂau)
1961-1990 118.29 | 123.16 | 160.67 | 171.08 | 180.46 | 173.73 | 178.27 | 163.88 | 142.55 | 128.13 | 110.18 | 109.56
2011-2040 (A2) 12393 | 12846 | 173.56 | 175.63 | 167.20 | 142.74 | 14932 | 150.24 | 138.77 | 137.88 | 121.95 | 118.94
% msilasuuilag 4.72 4.29 8.09 2.63 730 | -17.75 | -1625 | -8.44 -2.77 7.56 10.57 8.60
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