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Discrepancy Laws of the Eco-economic Zone in Heihe Drainage Area
and Its Coupling Development Pattern

FANG Chuang—Lin Institute of Geographical Sciences and Natural Resources Research — Chinese Academy of
Sciences Beijing 100101 China . Acta Ecologica Sinica 2002 22 5 699~708.

Abstract In the arid area of northwest China the eco-economic zone in Heihe drainage area should be
constructed so that the water resources can be optimized the conflicts between the upper middle and lower
reaches can be completely resolved the benefits can be shared the eco-environment can be protected and the
sustainable development can be realized. Moreover it is an important approach to carry out the water-distributed
plan for Heihe drainage area which is decided by the Chinese State Department.

According to the analysis on the benefits of input and output and the analysis on the ecology-production-
living system of the eco-economic zone in the upper middle and lower reaches of Heihe drainage area the
following regional discrepancy laws on the eco-economic zone in Heihe drainage area are put forward 1 From the
upper reaches to the lower reaches the total quantity of water resources is getting less and less and even some
rivers in the lower reaches dry up sometimes 2 From the upper reaches to the lower reaches values of the
economic benefit indexes such as the quantity of water utilization the benefits of water input the benefits of
investment the benefits of labor input and per stere water contribution to finance income first become smaller
then larger. And this can be illustrated by a type of V' 3 From the upper reaches to the lower reaches values
of the social benefit indexes such as total population and the development of society first become larger then

smaller. And this can be illustrated by a type of an inverse V' 4 From the upper reaches to the lower reaches
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values of the ecological benefit indexes such as the improvement of eco-environment and the sustainable
development ability become smaller and smaller 5 From the regional discrepancy laws of the eco-economic zone
in Heihe drainage area it can be clearly seen that more water resources capitals and labor forces should be
collocated at the middle reaches of Heihe River if we consider the economic benefits while more water resources
capitals and labor forces should be collocated at the upper and lower reaches of Heihe River if we consider the
regional equality and the regional sustainable development.

Based on the regional discrepancy laws this paper puts forward the coupling development pattern of three
levels which are high middle and low. By the couplings among the three levels the harmonious development of
the upper middle and lower reaches the mountainous region- oasis-hungriness system and the ecology-
production-living system can be realized. The integrations of economic development the resources collocation
the integrated management and the ecological construction of the upper middle and lower reaches can also be
realized Then the whole Heihe drainage area can be formed into an economic community a resources
exploitation community a management community a market community and an eco-environmental protection
community.

Finally the main approaches to construct and develop the eco-economic zone in Heihe drainage area are put
forward such as promoting the economic development integration and the integrated management corporation
generalizing the compensative use system of water resources implementing the trade of water resources usufruct
transfer implementing the canonical system of finance transfer and payment setting up an account system in
which resources eco-environment and economy are integrated carrying out a system to ensure that the quantity
and the quality of water resources which are on the river borderlines of different administrative regions are both up
to par and so on.

Key words eco-economic zone in Heihe drainage area analysis on the benefits of input and output discrepancy

law coupling development pattern construction approach
1000-0933 2002 05-0699-10 F311 X171.4 A
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1

Table 1  Analysis on the distributing disproportion of water resources population and economy in Heihe drainage area

Section %
of the % % Popula- % m m® Per m’ Per
drainage area Total  Average tion GDP Per  Per stere  Per labor  stere water stere water
water water % % investm-  water ~ force output  contribution contribution
Tesources  resources ent output  output yuan to finance to peasants
% demanded yuan  yyan m®  person income income yuan
for many yuan yuan m® hundred
years % million m®
The upper reaches ~ 47.85 1.87 1.80 2.26  15.332 6.0000 8560.62  0.2008 8431.6
The middle reaches 31.90  67.09 97.30 96.49 17.891 7.1223 6882.34  0.2382 183.01
The lower reaches  20.25 31.04 0.84 1.25 6.6342 0.1991 7777.77  0.0546 423.06
Sum total 100.0  100.0  100.0  100.0 15.816 4.9528 6999.37 0.1824 137.23
@ 2000 9 ©
1987 @ 2000 9 ©

2000 9 . Note The above data are mainly based on the following data @D
Department of National Water Conservancy ~Evaluation of water resources in Heihe drainage area 2000 @Plan Committee of
Jiuquan District in Gansu Province  Country resources of Jiuquan District in Gansu Province 1987 @ Statistical Department of
Zhangye District ~ Statistical yearbook of Zhangye District 2000 © Statistical Department of Jiuquan District ~ Statistical

yearbook of Jiuquan District 2000
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2 1999
Table 2 Analysis on the sustainable development abilities of the upper middle and lower reaches in the eco-economic zone in

Heihe drainage area

Economic Improvement of Social Sustainable
Section Typical region
development eco-environment development development ability
1.0203 2.1954 0.1527 1.3865
The upper reaches  Sunan County
) 0.9719 0.4111 0.1954 0.9014
The middle reaches  Zhangye City
0.8551 —0.4870 0.1103 0.8060
The lower reaches Jinta County
3
2001
3000 o’
1 —> —>
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Table 3  Analysis on the discrepancy and the harmony of the ecology- production-living system in the upper middle and lower

reaches of Heihe drainage area

The

The  middle reaches I The
ower
I upper reaches from
tem . . reaches
above Yingluoxia
. . below Sum up
Yingluoxia Valley to 7h o
) . engyixia
Valley Zhengyixia Vall
Valley alley
km? Area of the soil which is 649.05 8138.87 34038 42825.92
becoming desert Small Larger Largest
% km®> Per 0.14 0.91 0.27 22.5 6.3 212.5 1.41 235.91
year speed of the increase of the area where the soil Slow Faster Fastest
is becoming desert
km? Area of oasis — 56.89 33.28
Increase Decrease
% km? Increase and — 2.1 1.19 0.62 0.21
decrease speed of the oasis area Increase Decrease
hm? Area of the salt and alkali 0.0091 20.1 25.17 45.28
Eco-system soil Small Larger Largest
hm? Area of the plantation which 0.0023 3.54 0.3 3.84
is becoming salt soil
km? Area of natural woodl-and 2600 68 261 2929
Increase Decrease
km?> Area of manmade - 293 -
woodland
% Change of the
grassland area and the ratio of over loading Decrease Decrease Larger but
25~30 25~30 decrease Decrease
35~45 30~35
% Speed of grassland degenera- 0.32 2.45 2.84 1.68
tion
GDP hundred million yuan 3.53 55.98 3.61 63.12
Output value of the primary 1.32 24.50 1.63 27.45
Production industry hundred million yuan
system Output value of the second 0.94 16.30 1.12 18.36
industry hundred million yuan
Output value of the tertiary 1.27 15.18 0.86 17.31
industry hundred million yuan
Finance income hundred million 2097 25315 7822 35234
yuan
t Total output of food 1.04 99.29 3.61 103.94
Quantity of livestock 86.45 143.28 23.85 253.28
X m® Per stere water benefit yuan 6.0000 7.1223 0.1991 4.5928
m.)
m® Per stere water  0.2008 0.2382 0.0546 0.1824
contribution to finance income yuan m?®
Economic development 1.0203 0.9719 0.8551 0.9491
population ten thousand person 5.98 121.21 6.63 133.81
Residential consumption standard 1970.31 1486.26 1037.29 1123.93
Engel coefficient 0.5670 0.4220 0.6739 0.4550
Living Per capital net income of 3503 2758 2615 2960
system  peasants yuan
Social development level 0.1524 0.1954 0.1103 0.1527
Function in the whole Meat
drainage area Sluice pond Granary and storeroom Harmony
and eco-barrier meat and
storeroom coupling
* 2000 9 The

above data are based on Evaluation of water resources in Heihe drainage area which is compiled by Department of National

Water Conservancy in 2000 and the statistical data of the districts in Heihe drainage area
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Fig.2 Design thinking on the coupling development patterns of the eco-economic zone in Heihe drainage area
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