37 2
2009 3

Journal of Hohai University Natural Sciences

Vol. 37 No. 2
Mar. 2009

DOI 10.3876/j.issn. 1000-1980.2009.02.003

20 70
30//

P333 A

80%

Penman-Monteith

Penman-Monteith

Penman-Monteith

210098

1000-1980 2009 02-0138-05

Penman

30//

pc

DEM 1970 ~ 1979
7
1
6 2
3
E;
AR 4 ool
E, = ; 1 - W,
Al A+ 7(1 + r—m)]
2008 -03-28
973 2006CB400502

1982 —

ps



2 139
AR, + 2o
" ra(!
Ei= Ay Ve 2
D
A R, - G + 2070
- . as 3
AlA + )’(1 + —SE)]
Rnc— Rns— — | — Cp
A T A— Wfr Tep
T'sp e
Tas DO
ET §
ET—AO408R—C+ L6241 +40.536u, e, - e 4
TA+ YT " A+ yT ) 2T .
R— e, ey uy 2m
2
2.1
1643 k. 40.9°N ~
42.9°N 117.2°E ~ 120.0°E 1. 451 mm 88 %
5~9
950 m
H__,_F'f-_-- ; iy = =
e A A
R L = = ;ai}ﬂ? i % T
PR I S
iz :"'.f*_.F'E‘ﬁ-r,;,-
b : .
e >Ny
\, e
e, 7]
1
Fig. 1 Location of Laohahe watershed
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Fig. 2 Digital elevation map and Land cover map of study area
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b. 1 km UMD University of Maryland’ s 1 km global
land cover data 30". 2 b
5 9.7% 11.3% 24.7% 20.0% 32.6%.
c. NDVI normalized difference vegetation index USGS
EROS earth resources observation system . 1 km x 1 km 1
NDVI LAI leaf area index .
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2.9% 1970 1972 1976 +20% .
2 a b
. 1972
56.6% 1972 502 mm 51 mm 0.103 20
70 0.167 64% . 1972
. 0.8
10% 0.90 -3.1%.
1972 1978 4 .
1
Table 1 Calibrated results of hybrid model
/
/mm m b
Ke/h Xe
20 80 40 0.3 0.3 21 3 0.27 0.84 24 0.28
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Fig. 4 Comparison between observed daily runoff process and that simulated by hybrid model
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Table 2 Precision of runoff simulated with hybrid model Table 3 Precision of runoff simulated with
coupled with two-source potential evapotranspiration model hybrid model with input data of evaporation pan
/% /%
1970 0.72 -24.0 1970 0.68 -7.6
1971 0.82 -18.6 1971 0.84 -20.2
1972 0.36 56.6 1972 0.44 45.7
1973 0.90 -6.0 1973 0.90 0.1
1974 0.83 3.4 1974 0.78 9.7
1975 0.79 13.2 1975 0.83 -5.6
1976 0.63 20.5 1976 0.67 11.8
1977 0.85 0.4 1977 0.80 -15.8
1978 0.90 2.5 1978 0.86 7.7

1979 0.91 -10.0 1979 0.81 17.1
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Applicability of two-source potential evapotranspiration model in semiarid areas

LIU Xiao-fan REN Li-liang YUAN fei XU Jing
State Key Laboratory of Hydrology-Water Resources and Hydraulic Engineering  Hohai University =~ Nanjing 210098  China

Abstract Based on the hydrometeorological data from the 1970s and topographical and land cover data with a spatial
resolution of 30” x 30" the daily potential evapotranspiration of the Laohahe watershed upstream from the Dianzi
hydrological station was calculated using the two-source potential evapotranspiration model. In order to verify the
applicability of the two-source potential evapotranspiration model in semiarid areas the regression relationship between
the calculated potential evapotranspiration and measured with an evaporation pan was established and regarded as the
input of the hybrid runoff generation model. The results indicate that good temporal similarity and consistence occur
between the potential evapotranspiration calculated with the two-source potential model and that calculated with the field
evaporation pan. The calculated potential evapotranspiration can replace the pan evaporation as the input of the hybrid

model to simulate daily runoff and the simulation precisions of the two approaches is close.

Key words potential evapotranspiration semiarid area correlation analysis Tunoff





