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Abstract ;. Radiation parameters are essential for calculating reference crop evapotranspiration ( ET,) by using
Penman — Monteith ( PM ) formula recommended by FAO. To explore the applicability of using the FAO
recommended formula for radiation parameter (R, ) instead of observations (R, ,) in PM formula under the condi-

tion of lacking radiation parameters, this study used multi-year monthly average observation data of 112 stations,

and ET  and
ET, , which obtained by PM formula input of R, and R, ,, respectively, by point-by-point was analyzed.The results

that each station has at least 15 years of data. The spatiotemporal difference between R and R

5_09

showed that R, . and R _, had significant spatial-temporal differences, and the relative difference between them

ranged from —2.86 to 4.41 MJ - m™ - d”", which were larger from April to August. Taking Hu Huanyong Line as
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the boundary , the spatial-temporal difference in the northwest region of the line was relatively small and stable,
while the spatial-temporal difference in the southeast region of the line was relatively large and unstable. However,
the spatial-temporal difference of the ET,,  and ET , calculated by R, and R,
only 0.06~0.26 mm - d™'.The absolute difference value between ET, , and ET, , was stable in 0~0.25 mm - d”'in

northwest of Hu Huanyong Line. The difference in southeast region of the line changed with the season, and the

respectively , was not significant,

difference in summer was relatively large. In actual application, using R, instead of R to obtain ET had a good
applicability in the northwest region within a year and also the north region in spring, autumn, winter and the Yan-
gize river-Pearl river basin (the southern region) in months, Jan., Feb., Oct., Nov. and Dec.If R was used to
calculate ET, in summer of the north region and from March to September of the south region, corresponding meth-
ods must be studied to correct the results.Otherwise, there will be relatively large errors.

Keywords: Penman — Monteith formula; solar radiation; reference crop evapotranspiration; difference

analysis; China
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Fig. 2. Comparison of annual changes of R, and R, ,
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Table 1 The ¢ test results of monthly independent samples of R, and R

FZHFEN) Levene K556 YRR ¢ K58
/ Levene test of variance equation t—test of the mean value equation
Aty
e 25 95% EL 17 X H]
Month F Sig. (P) t df Sig.(P) M2 FrE R 95% confidence interaleor difference
Mean difference Standard error
TR Lower limit _[-fR Upper limit
1 4.385 0.037 2.279 213 0.024 0.73748 0.32363 0.09956 1.37539
2 11.349 0.001 2.009 200 0.046 0.69411 0.34558 0.01265 1.37556
3 23.132 0.000 2.541 189 0.012 0.97948 0.38554 0.21898 1.73999
4 18.872 0.000 3.056 194 0.003 1.21833 0.39868 0.43203 2.00464
5 12.841 0.000 2.987 203 0.003 1.33125 0.44569 0.45247 2.21003
6 9.003 0.003 3.029 209 0.003 1.43247 0.47296 0.50007 2.36486
7 8.008 0.005 4.166 210 0.000 1.39029 0.33370 0.73246 2.04812
8 16.086 0.000 5.241 202 0.000 1.36662 0.26075 0.85248 1.88076
9 7.892 0.005 3.883 202 0.000 1.09961 0.28318 0.54124 1.65789
10 5.634 0.018 2.369 209 0.019 0.71828 0.30315 0.12065 1.31591
11 2.946 0.088 2.105 216 0.036 0.68023 0.32318 0.04323 1.31722
12 1.275 0.260 2.091 218 0.038 0.68463 0.32736 0.03944 1.32982
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Table 2 The ¢ test results of two groups of independent ET| samples calculated based on R, and R, respectively

J7 2T FEI) Levene K56

Levene test of variance equation

WETTRERY « K

t—test of the mean value equation

i :
o 25319 95% 17 IX i)
Month 4 3 AL - ; R
F Sig.(P) 13 df Sig.(P) Meaifi?ifnce Sti:ﬁ;fl%ﬁr 95% confidence interval for difference
TBR Lower limit _[fR Upper limit
1 0.029 0.864 0.697 224 0.487 0.064 0.092 -0.117 0.244
2 0.009 0.926 0.800 224 0.424 0.078 0.098 -0.114 0.270
3 0.711 0.400 1.212 224 0.227 0.127 0.105 -0.079 0.333
4 1.830 0.178 1.545 224 0.124 0.175 0.113 -0.048 0.398
5 1.798 0.181 1.525 224 0.129 0.213 0.139 -0.062 0.438
6 1.159 0.283 1.584 224 0.115 0.248 0.157 -0.061 0.557
7 0.315 0.575 1.996 224 0.047 0.257 0.129 0.003 0.511
8 0.110 0.741 2.342 224 0.020 0.249 0.106 0.039 0.458
9 0.290 0.591 2.082 224 0.038 0.179 0.086 0.010 0.349
10 0.007 0.933 1.298 224 0.196 0.101 0.078 -0.053 0.255
11 0.085 0.771 0.853 224 0.395 0.075 0.088 -0.098 0.247
12 0.113 0.737 0.649 224 0.517 0.059 0.090 -0.119 0.236
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Fig.7 Spatial and temporal distribution of ET|, relative difference calculated based on R and R, , respectively
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