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Simulations on the conversion of blue water into green water in a typical karst rocky desertification area
CHEN Ke'?,YANG Shengtian® , JIANG Di' , GUAN Yabing’ , HUANG Yongqi' , DAI Guofu!
(1. College of Tourism Culture and Geography , Huanggang Normal University , Hunggang 438000,China;

2. State Key Laboratory of Remote Sensing Science , Beijing Normal University ,Beijing 100875, China)
Abstract ; The leakage of large amount of precipitation was the main cause of surface water shortage in karst rocky desertification
areas. The conversion of the leaking hard-to-use blue water into ecological green water for vegetation growth and utilization was
a useful exploration to improve water resource utilization under current technical level. Based on the Blue Water & Green Water
Theory and the Soil-Plant-Atmosphere Continuum (SPAC) Principle, the conversion of blue water into green water in non-ur-
ban areas of Guiyang city was simulated with the Water Cycle Model of EcoHAT System in this study. It was found that: The
green water in the study area accounted for less than 50% of the precipitation, which was far below the global average of 65%,
and with great potential for conversion and utilization. Increasing vegetation coverage and thickening soil layer could enhance the
process converting the leakage blue water into ecological green water,and the effects of thickened soil layer was more significant
than those of increasing vegetation. If the vegetation coverage was increased to 56 % or above, which was an threshed, the effects
on leakage was then limited. The research results of this paper would provide an add-value reference for improving water re-
sources utilization in the similar rocky desertification areas.
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Tab. 1 Parameters of soil water transport

+ A P, P2/cm P; P, K,/(cm « min!)
HE+ 0.28  70.030 0.66 0.27 0. 000006
BHt 0.28 50.159  0.63 0.16 0. 000060
BB+ 0.31  175.995  0.80  0.11 0. 000600
et 0.32  186.441 0.86  0.09 0. 006000
WRIEL 0.28  247.682  0.92  0.09 0. 060000
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Tab. 2 Component values of blue water and green water in the initial year and current year
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Fig. 1 Component values of blue water and green water
in the initial year and current year simulated by EcoHAT system
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Fig. 2 Spatial distributions of leakage volume in study area
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Tab. 3 Simulated and verified values
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Tab. 4 TImpacts of vegetation coverage increase on leakage A  mm
FRADLE 5 V(%) P E T I AWs R Wintiter Wreen
2003 4F 49. 75 968. 23 91. 67 182. 86 35.05 151. 773 0 506. 87 83.311 6 461. 36
2007 4F 55.93 968. 23 87.56 204. 08 37.83 149. 883 6 488. 87 82.323 8 179. 35
2013 4F 60. 93 968. 23 82.23 224. 57 42. 97 149. 837 8 468. 62 82.295 3 499. 61
Ve+1% 61.91 968. 23 81. 57 228. 64 43.70 149. 837 5 464. 48 82.2950 503. 75
Ve+2% 62.91 968. 23 80. 76 232. 87 44. 46 149. 836 6 460. 29 82.294 5 507. 93
Ve+5% 65.93 968. 23 78. 24 246. 11 46. 89 149. 835 4 447.16 82.293 4 521.08
Ve+10% 70. 93 968. 23 73. 61 269. 80 51. 40 149. 832 0 423. 58 82.2919 544. 64
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Tab. 5 Contributions of growth intervals of different vegetation

coverage to the leakage

T B AR/ % 50~56  56~61  61~66  66~71
Blwis IR/ % 1.186 0. 035 0. 023 0.019
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Fig. 4 Relationship between the increase of vegetation

coverage and the decrease of leakage
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Tab. 6 Simulation results of thickening soil layer effects on leakage
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Fig. 5 Relationship between soil thickness and leakage
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Tab. 7 Comparison of the effects between increasing vegetation coverage and soil thickness on the conversion of blue water into green water
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60. 93 463. 91 82. 2953 0. 0285 50 534. 58 36. 48 22.63
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70.93 516. 59 82. 2919 0.0015 60 596. 18 17.82 4.71
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