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Tablel Basicinformation about weather stationsin
Haihe River basin

Sl 44 Z23)3 i WK Im [ K /mm
Jea 116°28' 39°48' 313 536.5
FEE 118°09' 39°40' 27.8 601.0
RE 115°31' 38°51' 17.2 498.3
Eig=ail] 114°22" 36°07" 22083 704.1
‘2R 116°28' 39°48' 755 534.2
£ 116°38' 41°13' 661.2 452.6
HRE 117°31' 37°30' 1.7 540.8
L 119°09' 39°40' 27.8 589.3
PG 117°04' 39°05' 25 519.8
Bz 113°53' 35°19' 727 539.6
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Fig.1 Multi-year monthly averaged reference crop evapotranspiration (ET,) calculated by different methods
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Table2 Parameters of linear regression relationships between
Penman-Monteith (PM) and other 5 methods

REVIRES
ke 24 Irmark- Hargreaves FAO-24  Priestley- FAO-24
Allen Penman Taylor  Radiation
. R 0.9796 0.9906 0.9927 0.9217 0.9922
o m 1.0412 1.0492 1.2044 0.9748 1.0321
N R 0.9597 0.9879 0.9958 0.9578 0.9909
B m 10711 1.0862 1.3918 1.0147 1.0280
R 0.9763 0.9881 0.9921 0.8827 0.9921
il
m 1.0887 0.9794 1.2319 0.9846 1.0618
Tl R 0.9442 0.9886 0.9798 0.9347 0.9871
m 1.4543 0.9370 1.2970 1.0337 1.0617
o R 0.9388 0.9857 0.9959 0.9591 0.9941
m 1.1029 1.0498 1.2176 1.0381 1.0764
. R 0.9710 0.9725 0.9949 0.9358 0.9942
i m 1.1392 1.0754 1.1754 1.0173 1.0065
L R 0.9624 0.9804 0.9955 0.9384 0.9948
m 1.0879 1.0808 1.2720 1.0255 1.0558
R 0.9732 0.9835 0.9962 0.9470 0.9905
Frl m 1.1000 1.0860 1.1843 1.0246 1.1188
P R 0.9687 0.9968 0.9968 0.9422 0.9959
m 1.0776 1.0810 1.2810 1.0134 1.0950
N R 0.9522 0.9911 0.9960 0.9636 0.9903
w7 m 1.1465 1.0639 1.1661 1.0835 1.1035
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Table3 Root mean square error (RM SE) values of ET, calculated
by PM and other methods

mm
Wk
Mok Irmark- Haroreaves FAO-24 Priestley- FAO-24
Allen 9 Penman Taylor Radiation
Jbst 0.3593 0.3882 0.6769 0.5663 0.4386
e 0.4206 0.3518 0.5782 0.4417 0.4161
ZER 04498 0.4512 0.7184 0.6417 0.6760
HEh 1.0108 0.4586 0.6403 0.3637 0.5746
‘%R 0.5133 0.5422 0.5548 0.4132 0.3483
£ 0.5043 0.5959 0.5096 0.4749 0.6096
HELH 04631 0.3994 0.5672 0.5001 0.2656
JE 0.4317 0.3754 0.5706 0.4469 0.4243
PNES 0.4179 0.3542 0.5748 0.4775 0.3635
s 0.5666 0.5401 0.5150 0.4450 0.3927
e 0.5137 0.4457 0.5906 04771 0.4509
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Comparison of methods for calculating reference crop evapotranspiration
in Haihe River basin of China

Sun Qingyu’, Tong Ling'*, Zhang Baozhong?, Tang Bo*
(1. Center for Agricultural Water Research in China, China Agricultural University, Beijing 100083, China;
2. Department of Irrigation and Drainage, China Institute of Water Resource and Hydropower Research, Beijing 100048, China)

Abstract: There are a lot of estimation methods for reference crop evapotranspiration (ETg), however, different
parameters are required. Therefore, it is particularly important to find accurate alternative methods. Based on the data of
ten weather stations in Haihe River basin for 30 years, ET, was estimated with six methods, such as FAO-56
Penman-Monteith (PM), Hargreaves and Irmark-Allen etc. taking PM equation as the standard, the other methods were
evaluated. The results showed that for stations except Wutaishan station in Haihe River basin, the estimated ET, by the
Hargreaves and the FAO-24 Radiation equations were closer to the values of ET, estimated by the PM method than. by
other methods. Therefore, it is concluded that Hargreaves methods can replace the PM method at these stations which are
short of radiation and wind speed data; whereas, in Wutaishan Mountain area, the empirical parameters of the
Hargreaves equations should be changed before being used in given local stations.

Key words. evapotranspiration, evaporation, crops, water resources, reference crop evapotranspiration,
Penman-Monteith Method, Haihe River basin



