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Fig. 1 Derivation of supply of ecosystem services from spatial

distribution of opportunity cost per unit of ecosystem services
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1
Table 1 Additional quantity of conservation of water resources in Huanghe River Water Source Supply Area of Gannan
(%) 20
(10* hm?) ('mm) (mm) ! * ! (m’ /hm?)
17.4 32.38 44.17 525.02 10500. 4 0.030 0.5 5250.2 1575.85
49.3 0.00 62.62 444 .13 8882.6 0.050 0.5 4441.3 2221.76
91.1 33.76 41.35 580.0 11600. 0 0.015 0.5 5800 870. 44
49.4 26.28 46.53 572.75 11455.0 0.011 0.5 5727.5 630.34
33.2 14.49 63.22 522.54 10450. 8 0.014 0.5 5225.4 731.92
8.2 5.26 88.27 491. 36 9827.2 0.010 0.5 4913.6 491.61
2007.
6 ( ) 360 2.31 x107.0.44 x 107,
(60 /) 1.33 x10".1.34 x107.0. 413 x 107.0. 121 x 10" m’
; ( 3. 4 A )
2008 2) .
2-~3 (6~7)
150 .
120 . 360 78.63% . .
120 . . .
77.78% 86.65% 87.79% 71.53% 56.59%
( 2). 62.61% . 106. 69 x 10* hm®
42.92% . . .
2 S 40.97% 48.05%
Table 2 Opportunity cost and variance from 52.20% 41.51% 18.08% 22.07% .
grazing to prohibiting grazing in Huanghe River Water p.ce
Source Supply Area of Ganan 544.98  /hm’ 722. 07
/hm’ 292.77  /hm’;
( /hmd) ( /hm?) 1.234 x 10° m®
709.35  355.20 731.85  276.45 5.26 x 10* m’ 8. 87 x
Se e MU RL WG w
P,
(6~7)
MATLAB
p.ce 910.54  /hm’
o( ) . 1024.3 /hm’ 585.54 /
(4 5) hm?*; 2.253 x10” m’
r( p) 9.53 x 10°
. m’ 2.54x10"m*( 3. 4
3.41% 8.2% C )
0.4% ( 3. 3); o
S(p 5.954 x 10" m’
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Fig.2  Spatial distribution of opportunity cost in Huanghe River Water Source Supply Area of Gannan
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Fig.3 Supply curve of conservation of water resources in Huanghe River Water Source Supply Area of Gannan
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Table 3 Supplied ecosystem service quantity and compensation standard in Huanghe River Water Source Supply Area of Gannan

e H S(P) Pe
3 2 42 r(p) 703 (p p.) 2 S 8 3 8 3
(m®/hm?)  (10* hm?) (107 m?) ( /hm?) S(p p.) (10° m”) *H e e(10° m’)
1575.85 17.4 0.082 2.31 0.41 630.34 1.35 1.12
0.78 1024.3 2.36 2.14
2221.76 49.3 0.004 0.44 0.48 722.07 5.30 5.26
0.87 999.79 9.57 9.53
870.44 91.1 0.0168 1.33 0.52 565.79 4.26 4.12
0.88 861.74 7.11 6.98
630.34 49.4 0.055 1.34 0.42 567.31 1.48 1.31
0.72 1008. 54 2.41 2.24
731.92 33.2 0.017 0.413 0.18 292.77 0.479 0.437
0.57 585.54 1.43 1.39
491.61 8.2 0.03 0.121 0.22 491.61 0.101 0.0887
0.63 983.22 0.266 0.254
3) L. .
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Application of Minimum-data Approach in Ecological Compensation
—A Case of Huanghe River Water Supply Area of Gannan

ZHAO Xue—yan' > DONG Xia'

(1. The College of Geography and Environment Science North-west Normal University Lanzhou Gansu 730070; 2. Cold and Arid
Regions Environment and Engineering Research Institute Chinese Academy of Sciences Lanzhou Gansu 730000)

Abstract: The Huanghe ( Yellow) River Water Supply Area of Gannan lies in the Qinghai-Tibet Plateau so it
can be considered as the important part of the water tower of China and the protection of its water resources is
crucial. The minimum-data approach which integrates the spatial heterogeneity of the biophysical environment
and the economic behavior of farmers is a transparent and cost effective tool to quantify the effect of financial in—
centives in the conservation of water resource. Policy relevant information can be generated without the need to
conduct expensive field survey and to set up more elaborate economics simulation models. The paper makes use
of the precipitation storage model to simulate the additional water conservation from grazing to grazing prohibition
then applies the minimum-data approach to simulate the supply curve of the water conservation of the grassland e—
cosystem from the spatial distribution of opportunity cost per unit of water conservation. The results show that it is
theoretically possible to increase water conservation quantity by implementing the ecological compensation in the
Huanghe River Water Supply Area of Gannan and the initial equilibrium supply of water before farmers are giv—
en payments is 5.954 x 10’ m’. When the compensation standard of the Hezuo Xiahe Maqu Luqu Zhuni and
Lintan respectively equal to 1024.3 yuan/ha 999.79 yuan/ha 861.74 yuan/ha 1008.54 yuan/ha 585. 54
yuan/ha and 983.22 yuan/ha all of the degradation grassland will be prohibited from grazing the additional
water conservation will equals to 2.253 x 10’ m’ in the Huanghe River Water Supply Area of Gannan. That is to
say it would be technically and economically feasible to pay farmers to increase water conservation quality and
secure the water tower of Qinghai-Tibet Plateau. This water supply curve can be used by policy decision makers
to assess how much farmers are willing to supply at a given price per unit of water. Integrated with an assessment
of how much water is expected the efficient water and grassland protection policy can be implemented.

Key words: Huanghe River Water Supply Area of Gannan; additional water conservation; minimum-data ap—

proach; ecological compensation standard



