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FORWARD

China 1s histed as one of the thirteen water deficient countries in the world. The aver-
age water resource possessed per capita amounts only a quarter of that of the world while
the average rainfall reaches less than one fifth of that of the world. With the development
of urbamzation and industrialization, therefore, the water resources shortage as a problem
with the country hecomes increasingly eminent. In the summer of 1999, the drought in the
northern areas such as Tianjin, Shandong, Hehe and Henan lasted for a substantially long
pertod of time, with an unprecedentedly large coverage of area. In the summer of 2001, the
whole valley of the Huaihe River suffered an cxtraordinary drought for the first tume n the
last 5¢ years. The river ceased to flow and the water level declined to +15. 2m. Conse-
quently, water supply for industry, agriculture and human drinking met unprecedented dif-
fieulty.

Shallow groundwater constitutes an important part of water resources m cittes. As
closely related to the meteoric water and largely affected hy human activaties, it lies in the
focus of human attention. Ina mining city, for the particulanty of muning pollution, the
change of shallow groundwater environment conditions presents a regular pattern. The
nuneral exploitation, conveyance, processing and utibization not only bring ternible surface
pollution but also affect the environment quality of shallow groundwater. For the mastery
of the change tendency and the evolution pattern of the shallow groundwater environment
quality in mining cities, we selected Huawnan as the research object for its century-old min-
tng tradition. The project entitled The Evaluation and Explonation of Shaliow Groundwa-
ter Quality in Huainan Zone was {iled mm 1990s, with the support of Huanan Science A-
cademy and Huainan Environment Seience Academy. For years through survey ,observation
and sample analysis, we accumulated sufficient first-hand data as the sold foundation for
reasonahle exploitation and utilization of the groundwater resources. With this solid foun-
dation, the sustainable and eoncerted development of the communityseconomy and environ-
ment of the mining city can be ensured.

Huainan 1s a typical mining eity. The history of coal explartation can be traced back to
1930s. In the mining districts, there are nearly twenty patrs ol production shafts, with the
annual output about 39 million tons. Thanks to the rich coal resources, Huatnan 1s known
as “coal capital” and “energy resources city”. Huainan serves as an important energy base
n Eastern China. The nuning exploitation, and the related wdustries such as machinery,
chemustry and power generation are backhone ndustries in the city. and in Anhut Province
as well. This accounts for the selection of Huainan as the typrcal mining city and for the
conduetion of research on evaluation and exploitation of shallow groundwater rescurces.

Based on obscrvation and deta analysis, the authors investigated and ohtained a clear
picture of the dynamie characteristics of the water level and hydrochemstry, together with
the regular distrthution pattern for the hydrochemical compesttion. In addition, some data



of great value was also attained. With the application of environment hydrology, the analy-
sis was conducted of the emigration and accumulation pattern of the elements in the shal-
low groundwater. On this basis,and on the hasis of the division of tbe environmental quali-
ty area,research was performed into tbe pollution mecbanism of the groundwater. Wath the
»support of GIS, the environmental quality was evaluated and the water quality simulation
was attempted. With water-budget calculated, the optimuization of polluted water hmut c-
mussion from industry and agriculture was studied. Furthermore, the authors proposed a
series of measures for the prevention of the geologreal and hydrological problems with the
environment presented by exploitation and utilization of groundwater.

As is well known, the shallow groundwater affecting factors are dynamic, hence the
difficulty for calculation,evaluation and simulation 1n the study of shallow groundwater. In
this regard, the book has only expounded some basic methods and principles necessary for
further investigation.

Apart from the quotations acknowledged (n the bibliography .tbe great part of the con-
tent of the present book 1s hased on the research achievements and papers of the authors
tbemselves in the recent years. We owe a great debt and would like to extend our great ap-
preciation to the ex- Minstry of Coal Industry, Huainan Science Academy, Huainan Envi-
ronment Protection Bureau and Huainan Environment Science Academy for their friendly
cooperation. support , direction in filing the projeet, and for their tecbnological assistance,
demonstration, research plan actualization 1n addition to the evaluation and application of
the research results,

Owing to limitation of the authors' academic proficiency , tbe book cannot be said to be
free of one-sided views, sbortcomings or even errors and we are in sincere hope for advice
and corrections from experts and readers alike.

The book falls into ten chapters, with the first contrihuted by Gui Herong and Cben
Zhaoyan; the second hy Song Xiaomei ; tbe tbird by Gui Herong; tbe forth by Hu Youhuao;
the fifth by Song Xiaomer. Li Dinglong and Gui Herong( the sixth by Gui Herong and Li
Yunxian; the seventh hy Gui Herong; the eighth hy Hu Youbiao; Xu Duoding and Gui
Herong; the ninth by Song Xiaomer and Gu Herong; and the teath hy Hu Youhiao. The
whole hook is edited hy Gu Herong and Chen Zhaoyan.

The authors
Novemher, 2001
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