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Fig. 1 Beijing Section of the Yongding River Basin
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Fig. 2 The water surface evaporation result in Beijing

Section of the Yongding River
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Fig. 3 The actual evaptransporation resutlts in Beijing

Section of the Yongding River
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Tab. 1 Caculation results of water surface

evaporation(mm)

A0y ZE MBI EAE HBIRRT SEhE
1999 1286 1165 1045 1103 1137
2000 1353 1292 1157 1224 1258
2001 1320 1212 1091 1148 1213
2002 1306 1212 1089 1148 1202
2003 1225 1174 1043 1112 1089
2004 1322 1335 1201 1265 1229
2005 1323 1334 1198 1264 1252
2006 1234 1265 1139 1199 1166
2007 1269 1268 1144 1202 1230
2008 1233 1155 1045 1095 1168
2009 1303 1310 1179 1242 1267
T 1289 1247 1121 1182 1201
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Fig. 4 Comparision of different menthods of water surface

evaporation results
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Tab. 2 The potential evaporation results (mm)

Ay PM-FAO Hargreaves Taylor 28k
1999 1098 1122 1017 795
2000 1158 1157 1042 814
2001 1130 1143 1041 813
2002 1115 1125 995 778
2003 1046 1006 945 739
2004 1128 1061 933 729
2005 1128 1079 958 748
2006 1050 986 896 700
2007 1084 1049 947 740
2008 1047 1006 924 722
2009 1112 1096 963 752
-1 1100 1075 969 757
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Evaporation study in Beijing Section of the Yongding River

ZHANG Shifeng"?, WANG Cuicui’, MENG Xiujing"’, HUA Dong"’, MEN Baohui*, LI Zhifei*
(1. Institute of Geographic Sciences and Natural Resources Research, CAS, Beijing 100101, China; 2. Key Lab of Water Cycle
and Related Surface Processes, CAS, Beijing 100101, China; 3. University of Chinese Academy of Sciences,
Beijing 100049, China; 4. North China Electronic Power University, Beijing 102206, China)

Abstract: Evaporation study in Beijing section of the Yongding River is of great significance to the ecological
corridor construction since the Yongding River is recognized as the mother river of Beijing. Several methods are
used to calculate water surface evaporation, potential evaporation and actual evaporation in Beijing, China. The
research result indicates that water surface evaporation in Beijing is 1182 mm, potential evaporation is 969 mm,
and actual evaporation from 1999 to 2009 was 494 mm, while the actual evaporation is 371 mm in the moun-
tainous area, and 425 mm in the plain area when no irrigation is applied. Comparison study is undertaken to the
adaptability of the different evaporation method and formula. The Hongjialian formula developed by the Chi-
nese academy of Sciences is applicable to the free water evaporation, and the results of Shichengxi formula and
Zaikov formula are close to the measured result. Meanwhile the result by Penman formula is bigger. The cause
of which is due to the dynamic part estimate in Penman formula. The correlation analysis and root-mean-square
error (RMSE) is used to verify the research results. The average value and RMSE analysis show that the Hongji-
alian formula is the best way to simulate the water surface evaporation although the correlation analysis shows
that the Shichengxi formula is a suitable way. The applicable Potential evaporation method is Presley-Taylor in
this study. The results of UN-FAO formula, Hargreves formula, and equilibrium method are not suitable to the
result in Beijing. As to the actual evaporation, the Fubaopu method is adapted to the research since it is verified
by water balance result. While Zhanglu method and Turc method can be adjusted to each other, but the result of
Takahashi Kouichiro is very close to the Fubaopu’s result.

Key words: evapotransporation; Penman Formula; Presley-Taylor Formula; Fubaopu Formula; the Yongding

River



