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Table 1 Parameter set of human activities in the DTVGM monthly model
& 0.02 0.40 -
o 0.10 3.00 -
Kr 0.005 0.100 1/d
KAW 0.1 1.0 -
AWO 5 30 mm
3 DTVGM
DTVGM 5 1 2
OBF=wxI1.0-W Bl+(1.0-w)xI1.0-NSECI 5
wB NSEC w
0.5
1961—1966 1973—2001 35
43 15
GIDS ™
1961—1966
DTVGM SCE-UA 13l SCE-UA
10 10
DTVGM WB=1.01 NSEC=0.94 DTVGM WB=0.97 NSEC=0.76
10 DTVGM WB=1.02 NSEC=0.86

DTVGM WB=1.07 NSEC=0.88
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DTVGM
DTVGM
[14]
1961—1966 1973—2001
35 3
2
Table 2 Runoff simulation periods
(SC) (SH)
1970 1961—1966 1973—1979 13a DataC70 DataB70 ParaC70 ParaB70
1980 1980—1988 9a DataC80 DataB80 ParaC80 ParaB80
1990 1989—2001 13a DataC90 DataB90 ParaC90,ParaB90
DataC DataB ParaC ParaB ot B
3
Table 3 Contribution rates of climate changes and human activities to runoff changes
1980 1970 DataC70 DataC80 DataC70 DataC80 /
ParaC70 ParaC70 ParaC80 ParaC80
/mm 49421 458.83 -7.16%
79.57 39.75 -50.04%
/mm
79.51 70.18 49.73 39.75
/mm -9.33 -29.78 -39.75 -0.64
( /%) -23.46 -74.92 -100 -1.62
1980 1970 DataB70 DataB80 DataB70 DataB80 /
ParaB70 ParaB70 ParaB80 ParaB80
/mm 475.04 441.08 -7.15%
75.13 34.79 -53.69%
/mm
75.13 57.13 52.01 34.76
/mm -17.82 -23.12 -40.38 0.57
( /%) -44.14 -57.27 -100 141
SC SH
[15]
1 1980 1970 1970 “ 1970 "
79.51mm 1980 39.75mm 1980 1970 39.75mm
1970 ParaC70 1980
DataC80 70.18mm 9.33mm 39.75mm 23.46%
DataC70

23.46%
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ParaC80 49.73mm 29.78mm 74.92%
74.92% DataC80  ParaC80 1970 DataC70
ParaC70 39.75mm 3 —0.64=-39.75+9.33+
29.78 [15]
-1.62%
2 1980 1970 7.15%
53.69% 57.27%
1990 1970 3.09%
33.63% 73%
1990 1970 4.05% 52.18%
54%
5
DTVGM
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A Distributed Monthly Water Balance Model for Identifying
Hydrological Response to Climate Changes
and Human Activities

WANG Gang-sheng', XTA Jun'?, WAN Dong-hui?, YE Ai-zhong’
(1. Key Lab. of Water Cycle & Related Land Surface Processes, Institute of Geographic Sciences and Natural Resources
Research, CAS, Beijing 100101, China; 2. State Key Lab. of Water Resources & Hydropower Engineering
Sciences, Wuhan University, Wuhan 430072, China)

Abstract: A blueprint (FH69 blueprint) for a physically-based digitally simulated hydrologic
response model was published by Freeze and Harlan in 1969,which initiated the studies on the
distributed hydrological models (DHMs) at the watershed scale.Nevertheless,in spite of three
decades of modeling development,distributed hydrological models are today being used in
practice only at a fraction of their potential.The applications of DHMs based on the FH69
blueprint are confronted with difficulties because of deepening in theory,which simultaneously
indicate that the complex models are not always good ones.According to the scientifically
modeling protocol,a simple monthly subbasin-based water balance model is put forward,where
the revised Bagrov evapotranspiration model is developed to parametrize the distinguishes
between various land covers,and a parameter set is introduced to represent the impacts of human
activities on runoff generation and evapotransipiration processes.In the case study of the Chaobai
River Basin in North China,the model was used to quantificationally identify the impacts of
climate changes and human activities on runoff.In the Bai River Basin,the annual mean
precipitation of the 1980s (1980-1988) and 1990s (1989-2001) decreased by 9% and 5% com-
pared with that of the 1970s (1961-1966 and 1973-1979), but the runoff reduced by 54% and
52% respectively.The simulation results indicate that the contribution rates of climate changes
and human activities are 44% and 54% respectively.In the Chao River Basin,such contribution
rates are 24% and 74%.1.e.,human activities are the main reason for runoff decrease.

Key words monthly water balance model; climate changes; human activities; Chaobai River
Basin ; North China



