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Evolution law and attribution analysis of vertical distribution of blue water and
green water in Taihang mountain region
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(1. State Key Laboratory of Simulation and Regulation of Water Cycle in River Basin,
China Institute of Water Resources and Hydropower Research, Beijing 100038, China;
2. Chinese Research A cademy of Environmental Sciences, Beijing 100012, China)
Abstract: With Taithang mountain region ( TM R, w ater source district of the North China Plain) as the object of research, we es
tablished the WEP L ( Water and Energy transfer Processes in Large river basins) model to simulate the water cycle process in
the T MR, and analyzed the impacts of climatic fluctuation and land cover change on the variation of blue w ater and green w ater
from 1980 to 2000. T he results showed that there was a clear distinction between the distribution of blue water and green w ater
in the Hai River basin part (HRBP) and that in the Yellow River basin part (YRBP). In HRBP, the blue water tended to irr
crease and the green water tended to decrease; whereas in YRBP, they showed the opposite trend. Climatic fluctuation was the
leading cause of the blue water decrease in the Taihang mountain region. The land use/ cover change was the determining fact or
of green water variation. The expansion of vegetation would increase green w ater resources but it would significantly reduce the
blue water which is crucial for economic and social development. The resource development and space optimization of the mour
tain region should give main consideration to the reasonable regulation of blue water and green water.
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(1980 1995 )

Fig. 1 Geographical scope and land use of the Tathang M ountain Region (in 1980 and 1995)

2
Fig.2 Subrbasin division of the T athang Mountain Region
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Fig.3 Comparison of monthly simulated runoff and observed

runoff at the Wuzhi station in the Yellow River basin.
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Fig.4 Comparison of monthly simulated runoff and observed

runoff at the Guantai station in the Haihe River basin
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Fig. 5 Evolution of precipitation, blue water,and green water of the Haihe
River basin part of the Tathang Mountain Region from 1980 to 2000
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Fig.6 Evolution of precipitation, blue water and green water of the Y dlow
River basin part of the Taihang M ountain Region from 1980 to 2000
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Fig.7 Vertical distribution of blue water and green water of the HRBP of the Taihang Mountain Region in
Scenario 1 in 1980- 1990 and 1991- 2000
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Fig. 8 Vertical distribution of blue water and green water of the YRBP of the Taihang Mountain Region in
Scenario 1 in 1980- 1990 and 199F 2000
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Fig. 9 Vertical distribution of blue w ater and green water of the HRBP of the Tahang Mountain Region in Scenario 2 in 1983 1990 and 199F 2000
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Fig. 10 Vertical distribution of blue water and green water of the YRBP of the T athang Mountain
Region in Scenario 2 in 19861990 and 199} 2000
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Tab.1 Attribution results of the vertical variation of blue water and green water in the Haihe River basin part

i P X 1] AR AR ARfe AR AR ARPfc
/m / mm / mm / mm / mm / mm / mm

0~ 200 - 24.17 - 1.49 - 22.69 44.09 34.12 9.98
200~ 400 - 12.59 - 1.86 - 10.72 29.90 27.70 2.20
400~ 600 - 13.10 - 0.66 - 12.45 19. 56 15. 80 3.76
600~ 800 - 16.33 - 3.16 - 13.17 11.23 8.30 2.93
800~ 1000 -19.52 - 3.82 - 15.70 9.36 5.30 4.06
1 000~ 1 200 -19.98 -5.59 - 14.39 5.91 3.89 2.01
1200~ 1 400 - 19.71 - 4.80 - 14.91 3.13 1.52 1.61
1400~ 1 600 - 22.50 -6.25 - 16.25 4.12 3.53 0.59
1600~ 1 800 - 20.33 -5.33 - 15.01 7.25 6.91 0.35
1800~ 2 000 - 7.40 - 0.88 -6.52 7.87 7.75 0.13
2 000~ 2 200 -3.93 1.29 -5.22 10. 20 9.86 0.34
2200~ 2 400 - 6.94 0.95 - 7.88 9.41 8.98 0.43
0~ 2400 - 19.40 -3.29 - 16.11 19. 00 14.74 4.26
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Fig. 11 Influence of climatic fluctuation and land use changes on blue water and green water in the Haihe River

basin part of the Taihang Mountain Region
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Tab.2 Attribution results of the vertical variation of blue water and green water in the Yellow River basin part

AL AR ARET, AR i, AR e AR, AR
/m / mm / mm /mm /mm / mm / mm
0~ 200 - 31.75 -25.29 - 6.46 - 30.06 - 29.80 - 0.26
200~ 400 - 46.28 - 41.40 -4.89 - 28.70 - 30.34 1. 64
400~ 600 -30.6 - 35.79 5.19 -24.11 - 24.04 - 0.07
600~ 800 - 14.93 - 31.10 16. 17 - 15.17 - 12.99 -2.18
800~ 1 000 18. 11 - 16.13 34.25 -7.52 -2.98 - 4.54
1 000~ 1 200 25.59 - 17.99 43.58 -7.13 -3.05 - 4.08
1200~ 1 400 18.38 - 22.66 41.04 - 8.67 -5.52 -3.15
1400~ 1 600 3.25 - 24.55 27.8 - 7.34 - 6.20 -1.14
1 600~ 1 800 13.63 - 18.87 32.51 -5.22 -4.19 - 1.03
1 800~ 2 000 21. 19 - 22.70 43.88 -5.63 - 5.08 - 0.54
2 000~ 2 200 25.28 - 40. 67 65. 94 -9.38 -8.72 - 0.66
2200~ 2 400 25.36 - 39.47 64. 82 - 12.04 - 11.10 - 0.94
0~ 2400 20.05 - 27.82 47.87 - 8. 19 - 6.27 -1.92

N

Fig. 12 Influence of climatic fluctuation and land use changes on blue water and green water in the Yellow

River basin part of the T aihang Mountain Region
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Tab.3 Attribution results of the green water and
blue water changes in TMR

mm

XI5 ARE™ ARG, ARFEG:  ARMe ARY.. ARMfoc

WX - 19.40 - 3.29 - 16.11 19.00 14.74 4.26
WX 20.05 - 27.82 47.87 -8.19 -6.27 - 1.92

X -6.65 - 1122 4.57 10.21 7.95 2.26

e 70 ¢+ KXKER
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Tab.4 Contribution rates of climatic fluctuation and land use

changes to the green water and blue water changes

(%)
B 358 Negeen, Tyiet: L Wie
g X 17.0 83.0 77.6 22.4
WX - 138.7 238.7 - 76.6 - 23.4
AIX - 168.6 68.6 77.8 22.2
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Fig. 13 Vertical distribution of forest, grass, and farm land in the
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Fig. 14 Vertical distribution of forest, grass, and farm land in the Yellow River basin part of TMR in 1980- 1990 and 199+ 2000.
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