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Preface

For managing and sustainablely using groundwater resources by sci-
entific system, it is necessary to regard system engineering theory as
guidelines, to use modern management ways to study groundwater
system, to aimi at problems which exist in groundwater forecast and
water resource management of coal mine district now. We should a-
dopt the method that combined character with quantity and build a
rational development and utilization scheme, which utilize groundwa-
ter resources and protect the groundwater environment scientifically.
The authors of the book have studied the problem how to predict and
utilize the groundwater resource in Western China, especial in the
area which is rich of energy.

Based on flow theory of groundwater system, The book studies
store and flow laws of groundwater in the area that covered by thick
windblown sands, and sets up the prediction models of groundwater
system and water resource in this area. The authors have traversed
the management decision optimization of water resource in this area
using the fuzzy theory first time, and researched precipitation law
and dynamic distributed, surface water distribution situation, total
amount of water resource and water supply ability systematically in
Shendong mine district. This book has mainly carried on the research
work of the following several aspects:

(1) Study of store and flow laws of groundwater in thick wind-
blown sands covered area.

In this part, the authors have mostly researched the flow model of
groundwater in thick windblown sands covered area, put forward

mathematics model of groundwater movement and analyzed modeling
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course of groundwater in Shendong mine area as an example, studied
the mathematics model of saturation flows groundwater movement
and the water dynamical disperse equation of contamination move and
transform in detail. So it afford theory basis for rational exploitation
and continuous utilization of the groundwater in drought district.

(2) Study of groundwater system forecast in thick windblown
sands covered area.

This section mostly research groundwater system forecast in thick
windblown sands covered area. The authors consider actual situation
in this area, set up groundwater system forecast mathematics model
which based on the finite element method, and set up groundwater
model and forecast by adopting improved error backpropagation arti-
ficial neural networks arithmetic in mine area. In addition, Shendong
mine area which regarded as an example is carried on experiment.

(3) The optimization study of groundwater system management in
thick windblown sands covered area.

Aimed at the hydrogeology and water resource situation, fuzzy op-
timization theory is applied to groundwater management decision
study. The authors set up time sequence multiple targets system
fuzzy optimization decision model, and work out the groundwater ex-
ploitation benefit optimum scheme of Shendong mine area by using
multiple targets decision fuzzy linearity weighting average compre-
hensive judgement formula.

(4) Study of water resource total amount and water quality in
Shendong mine area.

In this section, the authors have studied water resource total a-
mount and mine ore area water supply ability, appraised the ground-
water quality of water head site and set up water quality appraise
mathematics model according to the fuzzy theory, moreover ap-
praised the water quality of Shendong mine area. Analyzing the

source and reusing technique of mine water in detail, the authors
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have researched the reuse of mine water in this area.

(5) Study of water resource adjustment and optimization in Shen-
dong mine area.

Shendong mine area locates in Northwestern China where rain and
water resource is short. With diggings’ development, population in-
crease, rapidly expanding of other industries which match with min-
ing, we should bring forward adjustment and optimization of water
resource as soon as possible. The authors have analysed hydrology of
representative mine and water power relative factors in detail, set
forth research of water resource adjustment and optimization and it
development trend, puts forward its model and resolve steps by u-
sing inheritance arithmetic. Furthermore, the authors forecast water
resource requirement of Shendong mine area in the near future, re-
searches groundwater existing and dynamic, water resource quantity
and reliability of water supply in Haolebaoji.

(6) Research on water resource administration information system
in Shendong mine area.

The authors have founded water resource administration informa-
tion system in Shendong mine area. The system adopting the package
technology and using MapX5. 0 and Visual Basic6. 0 is established,
which is of favorable user interface. The system can show, find,
manage and analyze all data efficiently, and it improves the manage
level of water resource. Meantime, this system adopts the object-ori-

ented technology, so it is more convenient to maintain and enlarge.
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IKICH R ARG ZRRFESE, EE IR NS R 5L N{E BT
YA, XF T EEARKHA RN, 3 LRt . BFEk,—
G EM TR AT HT K RES BRG], B/ Tk
M Be/N 5 Bayesian ik MRKRIR LS, XBEIHTHFEFETFE
KERGITEHE, It B OHREE L BEREBRW AR SRS
BAEHERAR. BEERAERYERE, BT EBESIAB®BT
KEGSEHRBNZ A, 5 MR 204+ 1% . The balanced er-
ror-weighted gradient ¥, B #-4- i E . Marquardt ¥ & 1F J5 B & 8-
A 2 M ML R 45, B AN AT B3 R K B B3R 44 (4n PEST,
UCODE %), Ziz U RS F Bt S 8T B i, ExTF
R T KA R, I AR R MR, DL b 7 B AR R B B 4G
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