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Comparative study on calculation methods of warm steppe. s
evapotranspiration in the source region of Three Rivers

ZH AO Shuan@xi’’, ZHANG Yadsheng', ZHAO Xir2quan', FENG Cheng@bin"’

(1 Northwest Plateau Institute of Biology, Key Laboratory of Adaptation and Evolution of Plateau Biota, Chiness Academy of Sciences,
Northwest Institute of Plateau Biology, Chinese Academy of Sciences, Xining,Qinghai 810001, China;
2 Postgraduate School of the Chinese Academy of Sciences, Beijing 100001, China)

Abstract: =Objective> Comparative study on calculation methods of warm steppe's evapotranspiration
in the source region of three rivers was conducted to provide basis for rational use of evapotranspiration.
=Method> Based on meteorological data of HOBO W eather Station, different methods were used to calcu2
late the reference evapotranspiration of grassland in the source region of three rivers ( Yellow river, Jinsha
river and Lanchang river). =Result> The analysis showed that dynamic variation of warm steppe's evapo2
transpiration in the source region of three rivers was different. Seasonal reference evapotranspiration was in
a sequence of spring> summer> autumn> winter. And the Penman 1948, Priestley Taylor formula and the
FAO Penman 1979 were all correlated well with the FAO Penman2Monteith. The FAO Penman 1979 was in
agreement with FAO Penman2Monteith estimates, but Priestley2Taylor and the Penman 1948 estimates
were obviously deviated from FAO Penman2Monteith estimates. The cause of the deviation was the differ2
ence in calculating the radiation and dynamics.=Conclusion> It is necessary to take appropriate formula to

calculate the evapotranspiration. The FAO Penman 1979 was approximately equivalent to FAO Penman2
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Monteith to calculate warm steppe's evapotranspiration in the source region of three rivers.
Key words: Three Rivers; warm steppe; reference evapotranspiration
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Fig. 1 Dynamic variation of reference evapotranspiration with different met hods
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Table 1 Regression statistics between FAO P2M and other methods of reference evapotranspiration
(R) t2  (p=0.05)
Method Constant of regression Slope of regres sion Coefficient of correlation Qtest
P248 - 0.002 0.587 0.997 - 6.058
RT 0.520 1.238 0.725 4.473
R79 0.326 0.772 0. 803 0.306

“to.0s= 2.2015tg o1= 3. 106
Note: to.0s= 2.201; to.01= 3. 106.
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Fig.3 Relative errors between FAO Penman2Monteith

and other three methods

FAO Penmam2Monteith ,
3 t b b
F279 FAO M ,
(2) , P248
FAO P2M , RT
FAO P2M
4
(3) ,
, F279 FAO P2M
[ ]
[1] , , .
(1. , 2007, 24(6) : TTRTT8.

ShiJ G, Yan C R, He W Q, et al. Study on spatiotemporal

chan ge of evapotranspiration in the Yellow River basin [J]. Ar2



83

[2]

[3]

[4]

[5]

(6]

[71

id Zone Research, 2007, 24(6): 7732778. (in Chinese)
Rana G, Katerji N. Measurement and estimation of actual evap
otranspiration in the field under mediterranean climate: a r&
view [J]. European Journal of Agronomy, 2000, 13: 122153.
[RUN
,2003,19(2): 81284.
Wang X Y. Study of the estimating methods for evapotransp2
ration in farmland [ J]. System Sciences and Compr ehensive
Studies in Agriculture, 2003, 19(2): 82 84. (in Chinese)
> > s [J].
,2003,23(1): 148 157.
Zhao BX, ChenZ Z, Hu L, et al. Turfgrass evapotranspiration:
a review [J]. Acta Ecologica Sinica, 2003, 23(1): 148 157. (in
Chinese)
[J].
, 1995, 19(4):312328.
Song B Y. Studies on evapotranspiration from different plant
communities in steppe region of inner monglia [J]. Acta Phyt@
ecologica Sinica, 1995, 19(4): 312328. (in Chinese)
[J].
, 1989(2): 6265.
Cheng J M. A study on the transpiration of a few species of
herbage in the semi2arid zone of loess hills [J]. Arid Zone R&
search, 1989(2): 62 65. (in Chinese)
Nagakawa S. Study on E vapotranspiration from Pasture [R].
Japan: Annual Report of Environmental Research Center, The
University of Tsukuba, 1984: 32233.
[J. , 2003, 25(6): 6532659.
Wang G X, Shen Y P, Qian J, et al. Study on the influence of
vegetation change or soil moisture cycle in alpine meadow [J].
Journal of Glaciology and Geoclyology, 2003, 25(6): 6532 659.
(in Chinese)

5 s >

[10]

(1]

[12]

[ 13]

[14]

[15]

[16]

[17]

[J]. , 2004, 26(3):3492356.
Song K C,Kang E S, Jin B W, et al. An experimental study of
grassland evapotranspiration in the mountain watershed of the
hei river basin[J]. Journal of Glaciology and Geoclyology,
2004, 26(3):342356. (in Chinese)
, . [M].
,2002: 102 108.
Chen X Q, Gou X J. Ec®environments of Sanjiang yuan natu2
ral reser ve [ M]. Xining Qinghai: Qinghai People Press, 2002:
102108. (in Chinese)
Allen R G, Pereira L S, Raes D, et al. FAO irrigation and
drainage , crop evapotranspiration [M]. Rome Italy: FAO,
1998.
, . (1.
,2004, 24(2):212216.
LiX J, Li Q S. Study on calculating methods for reference
crop evapotranspiration in Northern China [J]. Scientia Ge@
graphica Sincia, 2004, 24(2): 212216. (in Chinese)
Burman R, Pochop L O. Developments in atmospheric science,
evaporation, evapotranspiration and climate data [ M]. Neth2
erlands: Elsevier Science, 1994: 732104.
Mc Aneney K J, Itier B. Operational limits to the Priestley2
Taylor formula [J]. Irrig Sci, 1996,17: 37243.
Frere M, Popov G F. Agrometeorological crop monitoring and
forecasting [ M]. Rome: FAQ, 1979.
Martin S. The application of climatic data for planning and
management of sustainable rainfed and irrigated cr op produ@
tion [J]. Agricultural and Forest Meteorology, 2000, 103: 92
108.
) , . tJ1.
,2001,35(1):57261.
DuY D, LiuZ X, Zhang Y F. Evaluation of two reference crop
evapotranspiration calculation methods [J]. Journal of H enan
Agricultural University, 2001, 35(1): 5261. (in Chinese)



