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Abstract

The objective of this research is to compare the accuracy of statistical downscaling approaches for the
reference crop evapotranspiration calculated using the Penman-Monteith’s Equation in the Song Phi Nong
Operations and Maintenance Project. These two different approaches were 1) statistical downscaling of
local meteorological factors which were inputted to calculate reference crop evapotranspiration (Statistical
Downscaling to ETo Penman-Monteith; SD-PM) and 2) direct statistical downscaling of reference crop
evapotranspiration (E7o Penman-Monteith to Statistical Downscaling; PM-SD). A comparison of continuous
simulation between the calculated and observed reference crop evapotranspiration values were included
for 1987-1997 and 1998-2005 as calibrated and validated processes, respectively. The calculated values
with two different approaches were selected to assess the accuracy of the downscaled calculations. As
a result, PM-SD has proven to be more reliable than another approach indicated by the values of the
correlation coefficient, the coefficient of determination, the mean square error, the root mean square
error and the percent bias. In conclusion, PM-SD method is suitable for the estimation of reference crop
evapotranspiration, which is a part of an adaptation and mitigation plan for irrigation water management

under a climate change situation in the Song Phi Nong operation and maintenance project.

Keywords: Climate Change, Statistical Downscaling, Reference Crop Evapotranspiration
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PREDICTORS AumngAulgiannialan T T RH U sun ETo™*
ncepmslpgl mudusuhmsatunans ° ° ° °
nceppl fegl mmﬁaauﬁmmqq 1,000 hPa ° ° b ° ° d
nceppl ugl ﬁﬂmqaumuLgmazagﬂﬁmm@q 1,000 hPa ° °
nceppl_vgl ﬁﬂmqaumuLLmaaﬁ@mﬁﬂmqa 1,000 hPa ° ° ° ° °
nceppl_zsl mmé’uﬁuémmL%muﬁaﬁmwgq 1,000 hPa ° °
ncepplthsl ﬁﬂmqauﬁmmqq 1,000 hPa
ncepplzhsl mmLmﬂ&hwaqam‘%q*ﬁmmgq 1,000 hPa hd ° °
ncepp5_fgl mwm%aauﬁmmqa 500 hPa L4 L 4 L4 4
ncepp5_ugl ﬁﬂmﬂaumuLLu’Jazagﬂ‘ﬁmm@d 500 hPa ° ° ° °
ncepp5_vel ﬁﬂwaumuLLmaaﬁgﬂﬁmmqa 500 hPa ° °
ncepp5_zsl mmﬁuﬁuﬁ'mmL%aamﬁqﬁmmqa 500 hPa ° ° °
ncepp500st dnenmusdliudisvaslaniiniigs 500 hPa o o ° ° o
ncepp5thgl ﬁﬂmaauﬁmmqa 500 hPa 4 o
ncepp5zhgl mwLLmﬂ&ha‘uaaauﬁqﬁmqu 500 hPa L4
ncepp8 fel mmL%’mMﬁmmga 850 hPa . b b o b
ncepp8_ugl ﬁﬁmaaummLLmaxagﬂﬁmmgq 850 hPa ° ° ° °
ncepp8 vl ﬁﬂmﬂaumuLLmaaﬁgmﬁmmqﬁ 850 hPa ° ° ° ° °
ncepp8_zsl mmé’uﬁus‘mmL%’mm%dﬁmmqq 850 hPa ° ° ° °
ncepp850gl ﬁ'ﬂamwLLﬁ&Iﬁudawaﬂaﬂﬁmmqa 850 hPa ° °
ncepp8thgl ﬁﬂmqauﬁmmqa 850 hPa ° ° ° °
ncepp8zhsgl mmLmﬂ&hwaqam‘%qﬁmmgd 850 hPa ° ° ° hd
ncepprcpgl Umnauthelu ° ° ° °
nceps500gl mm%u?"mﬁwéﬁmmqa 500 hPa ° ° ° ° ° °
nceps850gl AFudLVSTIATAIZa 850 hPa o o o o
ncepshumgl mm%uﬁmﬁméﬁmmqa 1,000 hPa ° ° ° ° °
nceptempsl qmmﬁmﬁaﬁmm@a 2 LAY i i i ° i

X

Ao gamaiigean (°C), T, aamgiisingn (°0), RH ATUTUdNImS (%), U pnadiamade (m s ), Sun aanugnauuuaunan (hr),

LT}

wnewme: T,

Y a

ETo Usunaunisléivesiivdneds (mmd™)

A1519% 3 Usgansnmnisaandsdisaeuiiisunagniuaay

Variables . Calibration . Validation
R MSE RMSE r PBIAS R MSE RMSE r PBIAS
T, 0.901 0.551 0.742 0.949 0.020 0.733 1.424 1.193 0.856 -0.604
To 0.955 0.294 0.542 0.977 0.100 0.848 1.037 1.018 0.921 1.168
RH 0.637 16.815 4.101 0.798 -0.135 0.344 16.487 4.060 0.587 -0.876
U 0.671 0.057 0.239 0.819 -0.080 0.194 0.208 0.456 0.440 | -25.831
Sun 0.825 0.632 0.795 0.908 -0.100 0.618 1.474 1.214 0.786 -4.160
ETo™™ 0.591 0.360 0.600 0.769 -0.602 0.189 0.455 0.675 0.435 -4.119
ETo™* 0.767 0.209 0.457 0.875 -0.214 0.296 0.258 0.508 0.544 -3.966

e T, Ao aangligean (°0), T, aamgidsngn (°C), RH AvuTuduiivis (%), U anandauade (m s ), Sun aauegnauiwasuan (hr),

ETo USunaunisldinvesfivdneds (mm d™)
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