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Abstract: The objective was to improve the estimation accuracy of the Blaney — Criddle (BC) method to
estimate potential evapotranspiration ( ET,) in Guanzhong region of Shaanxi Province, and search for
some theoretical basis for the choice of formulas. The Penman ( PE) method is widely used all over the
world to estimate ET, since it can provide the satisfactory estimations, but it also requires a lot of climatic
variables and complicated nonlinear processes in computing ET,. Developing a simple and appropriate
method with limited data is urgent. Accordingly, the Blaney — Criddle method was modified. The
calibration process used the daily climatic data from 1960 to 1999 and the verification process used the
daily climatic data from 2000 to 2015. The results showed that the BC method underestimated the values
of monthly ET, when the temperature was low and the BC method overestimated the values of monthly ET,
when the temperature was high. By modifying the original BC method, the slope of regression curve of
ET, values between the PE method and modified BC method became 0. 999 7 from 0. 685. Moreover, the
trend of ET, estimated by the modified BC method was more similar to that estimated by PE method.
Compared with the PE method estimation results, the relative error of the ET, values estimated by
modified BC method became 1.290% ~3.630% from - 18.022% ~ 16.269% ; the root mean square
error of the ET, values decreased from 0.529 ~ 0.921 mm/d to 0.214 ~ 0.283 mm/d; the average
deviation value became -0.001 121 ~0.000 737 mm/d from -0.063 ~0.601 mm/d; and the fitting
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decision coefficient increased from 0. 942 to 0.966. It was found that the values of ET, estimated by the

modified BC method agreed better with that estimated by the PE method by comparing the year and

monthly ET, values. Therefore, the modified BC method can significantly improve the estimation accuracy

of the ET, values and it is applicable in Guanzhong region of Shaanxi Province in China.

Key words: potential evapotranspiration; Guanzhong region; Blaney — Criddle method ; Penman method ;

applicability
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Tab.1 Location of station sites and their data interval

3 5 4 (N) L2J% () YR TG FE /m O X il
FAY 34°21' 107°08" 612. 4 1960—2004 4F ,2007—2008 4
vl 34°15’ 108°13’ 447.8 1960—2015 4
fig7g 34°18' 108°56' 397.5 1960—2005 4 ,2007—2008 4F:
K 35°12' 107°48’ 1206. 5 1960—2015 4
il 1] 35°05’ 109°48’ 978.9 1960—1999 4 2005—2009 4£
111 34°29’ 110°05’ 2064.9 1960—2015 4
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Tab.2 Monthly percentage of annual daylight hours

u’(l

in Guanzhong region %

A 1 2 3 4 5 6 7 8 9 10 11 12
p 22.7 24.6 26.9 29.4 31.5 32.5 32.0 30.2 27.9 25.4 23.3 22.2
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Fig.2  Comparison of ET, calculated by PE and BC

methods for six stations
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Fig.3  Relationship between BC and PE methods calculated mean ET, and mean temperature
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Tab.3 Comparison of statistical indices for estimating

ET, values calculated by BC and PE methods

il A5 RE/% RMSE/(mm-d~") MBE/(mm-d~")
T ~14.657 0.529 -0.063
) 10. 988 0.792 0. 469

[ 16. 269 0.921 0. 601
Kt - 13.670 0. 688 0.220

i 3.278 0.777 0. 410

LA - 18.022 0.584 0. 040
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Tab.4 Monthly ¢ and b values for different months at investigated stations
AN
SH WA i
1 2 3 4 5 6 7 8 9 10 11 12
FERY -1.679 -1.654 -1.617 -1.675 -1.706 -1.713 -1.677 -1.660 -1.561 -1.604 -1.668 -1.688
i weE)| -1.689 -1.655 -1.658 -1.699 -1.711 -1.713 -1.662 -1.655 -1.575 -1.613 -1.677 -1.709
g7 -1.614 -1.626 -1.622 -1.658 -1.689 -1.727 -1.689 -1.700 -1.575 -1.566 -1.591 -1.588
“ K2 -1.833 -1.742 -1.717 -1.751 -1.754 -1.751 -1.691 -1.679 -1.565 -1.636 -1.751 -1.830
A -1.847 -1.776 -1.728 -1.764 -1.780 -1.783 -1.711 -1.709 -1.643 -1.714 -1.794 -1.865
1 -1.915 -1.825 -1.794 -1.827 -1.801 -1.796 -1.738 -1.741 -1.695 -1.770 -1.856 -1.937
G 1.079 1. 066 1. 036 1. 090 1. 117 1. 124 1.073 1. 045 0.953 0.994 1. 055 1. 082
vz 1.113 1. 080 1. 088 1.128 1. 208 1.123 1. 046 1. 029 0.972 1.022 1. 094 1. 131
5 Jiig7e 1. 033 1. 056 1. 059 1. 088 1.114 1. 156 1. 096 1. 089 0.981 0.976 1. 005 1. 007
Kt 1.242 1. 171 1.178 1.207 1.197 1.183 1.106 1.078 0.980 1. 045 1. 156 1.233
A1 1.272 1.212 1.171 1.210 1.214 1.215 1.116 1. 104 1.052 1.127 1. 208 1. 285
411 1.442 1. 330 1.303 1. 340 1.294 1.255 1. 158 1. 142 1. 135 1.238 1.379 1. 486
6 1 6
g ¥=0.991x-0.0195
¥=0.9997x+0.0002 o R2=0.943
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Fig.4 Mean ET, estimated by using PE and CBC or CBCl methods in every month at six stations
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Tab.5 Comparison of statistical indices in estimating ET, values by using CBC and PE methods

ol RE/% RMSE/(mm-d ") MBE/(mm-d~") a, b,

EL) 1. 695 0.214 0. 000 529 0.751 0.738
frives)] 2.198 0.245 0.001 036 0.346 0. 694
7S 3.630 0.239 -0.000 737 0.305 0. 672
K2 1.290 0.214 0. 000 494 0.542 0. 669
Hi 1] 2. 190 0.248 -0.001 121 0. 427 0.676
&1 2.465 0.283 0. 000 787 0. 609 0. 697
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a, b AR A4S ol RS oE R, RE B/ BC
Ji ik WAL SRS EE AT T BC 7 A0 PE SRIHRE &
uhi s ET,

TE A5 i o5 S BOR A JE W o, B b, 1 F 4 (H
0.497 F1 0. 691 fEAEIE R, HEHHEM CBC1 5
PE 15 H V¥ ET, (1AL 45 5 03k 6 FF /R, RE
AR AL TE Ll - 15.409% ~21.916% , 4 % & i 3
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e B AT R F I E o
2.4 £ ETWMWIE

b G T Sy BTl - ) I VB BN S i = [
2000—2015 4F By 540 A PG 2 8 1 L 6 48 ) 2000 4F
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Tab.6 Comparison of statistical indices in estimating ET, values by using CBC1 and PE methods

ol RE/% RMSE/(mm-d ") MBE/(mm-d ") a, b,

£ —-15.409 0. 441 -0.376 748 0. 497 0. 691
2w 12. 828 0.284 0. 143 993 0.497 0. 691
Vg % 21.916 0.343 0.243 771 0. 497 0.691
Kk -0.426 0.218 0.006 116 0.497 0.691
ool 9. 047 0.272 0. 107 704 0. 497 0. 691
111 -6.362 0.309 -0.124 053 0.497 0.691
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Comparison of annual ET, calculated by PE,BC and CBC methods at six stations
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