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ECOLOGICAL IMPACT ASSESSMENT AND JOINT
REGULATION OF WATER QUALITY AND QUANTITY BASED
NORTH CANAL

ABSTRACT

Water is a basic natural resource and strategic economic resource.At the same time,it
represents the overall strength of the country. As the population’ and economy development,
human exploit water resources unlimitedly.As a result, balance of the ecosystem is seriously
alteration and destruction.This brings series of environmental problems.For examble
destruction f cosystem balance water shortage worsening water pollution flooding and so
on.Along with the occurrence of these phenomenon,Experts and scholars begin to study water
resources and they discuss appropriate intensity of development based water resources how to
allocate it.This aim is to controll ecology resources and enviroment within permission.We
can’t exploit and utilizate water resources unlimitedly. Then people ignore the environment
and ecology.So protection of water resources and environment is a urgent task.

Now ecological water demand of the domestic research work is in its infancy, it is still
the exploratory stage for theory = method and its application calculations and theoretical
system are still not mature. Generally speaking, qualitative description and repeated reseach
are more,but theoretical research and innovations are less. due to lack of theoretical methods
and quantitative analysis for ecology demand water, this makes lack of basic water resources
regulation in major engineering research and can not be reasonably allocated environmental
water demand.At present,China's ecological water requirements is more complicated and
more serious. Our country emphasis on social and economic development and ignore the
ecological environment when the country is founding. compared with other countries, China's
ecological water requirements is more complicated and more serious. Along with the
traditional water to the sustainable development of ecological water changed,we need to reflet

on traditional water progect desin operation concepts and methods.based on this,we absorb

further ecological knowledge and explore the link of water conservancy ecology
environment.This not only meet economic and ecological environment and the harmonious

development of society but also achieve the goal of the times for harmony.
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North Canal in Haihe River Basin is located between the Yongding River and the
Chaobai River,it rises Xishan Hills of Taihang Mountains in Beijing and Army Mountain of
Yanshan Mountains within the ditch clearance Changping District. Based on the basis of a
large number of literature data researched, the article use Fuzzy Comprehensive Evaluation
Method for assessing ecological water impact in North Canal aiming at the actual North Canal.
according to the evaluation results and combined with the current water quality in rivers, the
model is proposed for water quality and quantity joint regulation to ensure ecological
protection basede on dam control. Many aspects are included in it.

(1)By describing the development of ecological water demand at home and abroad,The
technical line of this article is determined basedon the actual situation in the North Canal.

(2)Basic information on the North Canal is described based the current flood management
system and environmental problems,water ecological impact assessment model is proposed.
By assessment,the result is very serious .So we should make measures to protect water
resources and ecological enviroment’s sustainable development.

(3)For the results of North Canal based ecological assessment and water quality in recent
years, the model is proposed for water quality and quantity joint regulation.The spatial and
temporal distribution of water problems is determined based the minimum ecological loss rate
in (out) river the minimum impact on the flood security the optimal target for water
enviroment.The process apply the minimum and maximum flow principle to achieve water

quality-quantity model and multi-objective optimization model coupling.

KEY WORDS: ecological water demand,fuzzy,general evaluation,quality and quantity,joint

regulation
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Tab.3.1 Basic socio-economic situation of the main district of North Canal Basin Beijing
GDP
(ki) C /)y | C )
1232 765.5 754 11.5 7332 3116
1273.8 78 39 39 578 439
412.6 25 8 17 648 506
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Tab.4.3 The R. I.value of the index
n 2 3 4 5 6 7 8
RI. 0 0.51 0.89 1.12 1.25 1.35 1.42
n 9 10 11 12 13 14 15
RI. 1.46 1.49 1.52 1.54 1.56 1.58 1.59
C.l.
CR=—<0.10 C.R<0.10
RI.
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Tab.4.4 The value of weight
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Tab.4.5 The grading system of ecological impact assessment
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4.6
The standard features of index
B C

<5 15 30 40 >40
0 20 40 60 >60

>90 80 65 50 <50

>80 60 40 20 <20
<5 10 20 40 >40

>80 60 40 20 <20
<2 4 6 8 >8

>80 60 40 20 <20

<10 20 35 50 >50

>80 60 40 20 <20
>3 2 1.5 0.5 | <0.5
>4 3 2 1 <1
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Tab.4.7 The current value of index
B C
0.4 65
0.2 0.3 59
0.3 55
0.6 18
0.3 0.15 |30
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5.1  2000~2007

Tab.5.1 The proportion of various types of water quality based North Canal in 2000~2007

% % % % %
1 2000 2.4 2.4 9.5 4.8 81
2 2001 2.4 0 9.8 2.4 85.4
3 2002 2.4 2.4 12.2 2.4 80.5
4 2003 2.5 0 10 2 85
5 2004 0 2.5 10 0 87.5
6 2005 2.3 0 9.3 0 88.4
7 2006 10.8 1.8 6 0 81.4
8 2007 14 2.3 52 0.8 71.7
2000~2005
2006~2007
5.1.3
5.2 2000~2007 2000~2003
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2005~2007 2004 10% 2007 20.5%
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Fig.5.2 The percentage of standard river length based North Canal in 2000~2007
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Fig.5.3 The concept diagram of North Canal basin water resources network
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5.5
52 54
5.6 3 45
5.2 - -
Tab.5.2 The water level-area-capacity of Shahe brake
H S [km"2] vV [1076m"3]

1 24 0.0014 0.0006
2 30 0.842 1.5787
3 30.5 0.9345 2.0132
4 31 1 2.4917
5 31.5 1.0038 3.0049
6 32 1.0256 3.5496
7 32.5 1.196 4.1308
8 33 1.2322 4.7599
9 33.5 1.5459 5.4583
10 34 1.8929 6.29

11 34.5 2.4056 7.3454
12 35 2.949 8.6837
13 35.5 3.2959 10.2443
14 36 3.5227 11.9403
15 36.5 3.6048 13.7071
16 37 3.6856 15.5213
17 37.48 3.7643 17.3033
18 38 3.8494 19.277
19 38.5 3.9389 21

34



5.3 - -
Tab.5.3 The water level-area-capacity of Yangwa brake

H m S (km"2) vV (10"6m"3)
1 7.9 0 0
2 8.17073 0.012728 0.00084852
3 8.45462 0.054813 0.00688114
4 8.73192 0.3 0.042098
5 9.00923 0.43 0.13332
6 9.28654 0.6 0.251014
7 9.56385 0.78 0.409103
8 9.84115 0.95 0.605842
9 10.1185 1.10813 0.819117
10 10.3958 1.19398 1.04921
11 10.6731 1.29361 1.29785
12 10.9504 1.47 1.568
13 11.2277 1.68 1.88575
14 11.505 1.82419 2.24018
15 11.7823 2.12 2.61506
16 12.0596 2.34 3.02118
17 12.3369 2.5 3.55513
18 12.6142 2.65 4_.0963
19 12.8915 2.75995 4.51
20 13.1688 2.79065 4.92
21 13.4462 2.7952 5.33975
22 13.7235 2.79974 5.65
23 14.0008 2.81792 6.04139
24 142781 2.87 6.60679
25 14 5554 2.94 7.17583
26 148327 2.96 7.74851
27 15.11 3.17164 8.34763
28 55 10 30
5.4 - -
Tab.5.4 The water level-area-capacity of Beiguan brake
H(m) | S (km"2) vV (10"6m"3)
1 14.27 0 0
2 15.11 0.27 0.0475106
3 16.23 1.04 0.683736
4 17.35 1.65 1.7696
5 18.19 2.27 2.95129
6 19.03 2.85 4.4
7 20.71 3.24 7.45623
8 21.55 3.57942 9.4209
9 55 10 20
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5.6 m’/a

Tab.5.6 The amount of agricultural water (million m*/a

3 4 5 9
- 12.5 12.5 12.5 12.5
- 1200.0 | 1200.0 | 1200.0 1200.0
( ) 1212.5 | 1212.5 | 1212.5 | 1212.5
3000.0 | 3000.0 | 3000.0 3000.0
- 1558.3 | 1558.3 | 1558.3 1558.3
- 1558.3 | 1558.3 | 1558.3 1558.3
- 1558.3 | 1558.3 | 1558.3 1558.3
1212.5 | 1212.5 | 1212.5 1212.5
5.6
50%
50%
3
1 5.5-5.12 50%
4 5.13-5.20
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Fig.5.5 The process of runoff Shahe gate (option 1)
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Fig.5.6 The water lever changes of Shahe gate (option 1)
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Fig.5.7 The discharge figure of Shahe gate (option 1)
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Fig.5.8 The water lever changes of Beiguan gate (option 1)
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Fig.5.9 The COD curve of Beiguan gate section(option 1)
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Fig.5.10 The NH4 curve of Beiguan gate section(option 1)
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Fig. 5.11 The amount of ecological water shortage between Yulinzhuang and Yangwa gate
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Fig. 5.12 The amount of ecological water shortage from Wenyu river to Chaobai river(option 1)
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Fig.5.13 The process of runoff Shahe gate (option 4)
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Fig.5.14 The water lever changes of Shahe gate (option 4)
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Fig.5.15 The discharge figure of Shahe gate (option 4)
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Fig.5.16 The water lever changes of Beiguan gate (option 4)
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Fig.5.17 The COD curve of Beiguan gate section(option 4)
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Fig.5.18 The NHy4 curve of Beiguan gate section(option 4)
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Fig. 5.11 The amount of ecological water shortage between Yulinzhuang and Yangwa gate
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Fig. 5.12 The amount of ecological water shortage from Wenyu river to Chaobai river(option 4)
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5.7

Tab.5.7 The objective function value of the reservoir(dam) under current conditions

Fi Fa Fs Fy
1 0.467 0.138 0.052 0.023
2 0.453 0.117 0.045 0.138
3 0.432 0.142 0.049 0.019
4 0.258 0.112 0.145 0.165
5 0.244 0.109 0.169 0.187
6 0.259 0.126 0.143 0.142
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