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Fig.1 Ground fissures and subsidence caused by coal
mined-out area in Shanxi
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Fig.2 The sketch map of Luzhuang basin in Shanxi
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Fig.3 Annual rainfall-runoff curve in Luzhuang basin
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Fig.4 Distribution map of the coal mined-out area
in Luzhuang basin
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Fig.5 The relationship between the annual runoff, annual rainfall and coal mined-out area in Luzhuang basin
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Fig.9 DEM, land use and soil texture information of Luzhuang basin
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Fig. 10 Observation and simulation results of 6 flood events in 1973 - 1994 in Luzhuang basin, Shanxi
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Table 1 Statistical simulation results of 6 flood events in 1973 — 1994
BRI Fig i SMRRE  HERRE  RREARE SRR B AR E B W R
/yyyy-mm-dd /mm /mm /mm /% /(mPes™)  /(mPesh /% /h R
1973-08-07 30.6 4.96 4.96 0.00 556.6 540.7 -2.86 -0.42 0.900
1974-07-29 14.4 2.05 1.91 -6.83 346.0 320.0 -7.51 0.08 0.883
1988-07-24 31.1 2.88 3.00 4.17 227.7 250.4 9.97 -0.08 0.784
1990-08-28 27.3 1.65 1.70 3.03 107.0 117.3 9.63 -0.83 0. 800
1992-07-23 17.8 1.01 1.07 5.94 100.0 106.9 6.90 -0.17 0.827
1994-07-23 27.9 1.29 1.46 13.18 96.4 109.8 13.90 -0.50 0.784
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Fig. 11 Observation and simulation results of 6 flood events in 1995 — 2008 in Luzhuang basin, Shanxi
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Table 2  Statistical simulation results of 6 flood events in 1995 —2008
S AR IER A KR 2 BR A KA
kg PR R diEnia AR BRI BRI oMbl I foett R BRI BUUEL b e sietk
/yyyy-mm-dd  /mm  /mm/(m3-s-l) IR OMDGR MR OWHRE X &K TR MR R AHRE W% RE
/mm %%/ (md sl /% /h /mm /% /(md sl /% /h
1995-08-01 45.3 2.38 88.0 3.18 33.6 112.1 27.4 1 0.250 2.78 16.8 96. 1 9.2 0 0.815
2002-07-19 17.5 10 242.2 2.00 81.8 287.8 18.8 0 0.022 1.28 16.4  265.9 9.8 0 0.819
2003-07-30 41.8 1.66 175.0 2.99 80.1 299.8 71.3 2.17 -3.580 1.92 15.7 160.0 -8.6 1.00 0.799
2004-07-27 11.3 1.04 153.8 1.80 73.1 167.2 8.7 0.25 0.286 1.20 15.4  129.3 -15.9 0.33 0.899
2005-08-15 22.5 .10 71.5 1.98 80.0 174.2  143.6 -1.17 -1.728 1.22 10.9 82.5 15.4 -1.00 0.791
2008-08-13 17.2 0.46 31.2 0.77 67.4 32.1 2.9 1 0.154 0.42 -8.7 28.5 -8.7 -0.17 0.873
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Development of hydrological model considering the coal mined-out area special
underlying surface and its application in small basins of Shanxi Province

WEN Lei', LIU Changjun®’, YU Congrong', ZHOU Jian’, ZHANG Shunfu’
( 1. Hohai University, Nanjing 210098, China; 2. China Institute of Water Resources and Hydropower Research, Beijing 100038, China;

3. Northwest Institute of Eco-Environment and Resources, Chinese Academy of Science, Lanzhou 730000, China )

Abstract; Along with the rapid economic development of China, and the increasing energy demand, the volume
of coal mining in Shanxi Province, that is the most important coal mining area of China, is growing rapidly. Due
to the longtime irrational and unscientific coal mining activity, coal mined-out area and associated surface fissure
appeared in many areas of Shanxi Province. At the meantime, watershed hydrological observation data showed
that the channeled runoff decreased obviously and the stored water volume in reservoirs declined as well. It is
important and meaningful to develop a hydrological model considering the impact of the coal mined-out area
special underlying surface, based on the knowledge of the impact of human activity as coal mining on hydrologi-
cal process. This study collected the information of coal mining production, remote sensing and hydrological data
in several typical small basin. After thorough investigation and analysis, it was found that the coal mined area
could enhance the surface preferential flow in the overland flow through the associated fissure and collapse, as
well as lead to obvious leakage in the river channels. Based on the knowledge of the impact of coal mined-out
area on hydrological process, the study developed a hydrological model considering the coal-mining area special
underlying surface, and carried out model verification and application research in Luzhuang basin in Shanxi Prov-
ince. The approach used in this study has certain reference significance for research related to the human activity
impact on hydrological process, and the developed model can be expanded to the hydrological analysis and pre-
diction in areas with similar hydrological process which is significantly influenced by irrational coal mining
activity.

Key words: Shanxi Province; coal mining; hydrological process; human activity; hydrological model
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