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Abstract: The sustainable development of water resources means we should meet the needs of instream flows and

keep sustained water flows and water quality of a given ece-environmental region; we should guarantee the sustain-

ability of water resources which all lives(including human being) depending on. T he necessity of government regu-

lation in sustainable development of water resources are discussed by applying static and evolutionary game theory

method by taking Shaanbei Loess Plateau as background. We also explain the functions of government regulation as

manager and regulator in detail: keeping sustainability of water resources, having allocation about primary water

rights, centralizing allocation to keep equality and so on. The defects of government regulation and corresponding

countermeasures are also discussed.

Keywords: water resources; sustainable development; government regulation; instream flows needs

=4 Solow s
Daly ) (
)
Costanza
De Graaf ) (
)
; s ( regulator) , .
(
2 ) ( 9 )

: 2005-07-06
: (70121001)

(1971—), ( ) , ,
E-mail: luohuil22@ 263. net



95

, , . 1980 6. 68 x
10°m’ 2000 1.266% 10°m", 5.98
x 10° m°, 4. 49
Y57, N, 2 VA t)
| BN o R g e sk = AN (18
(
) )
1.2
: 2000 3.09 x 10°
[5] 3
, m, 80%
2003 7 ,
, , 1
( : ) 2003
1.1 , ,
1/4, ,
1266 m, 1/2, 79. 1%
s, 789
m>, 62%, L7 ,
( )
2 2
, 27.2%,
23.9%,
Nash 5 ), ’ °



96

45 8 8 90 67 70 8 60 50
1 %

B (0, DD

D, D
Y

>
1.3

(Evolutionary Game Theory)

v \/‘Q
. ’ (Nash ‘/C\ 4

0 —4 <
4, 0
, ESS(Evolutior 1
ary Stable Strategy) e s e 1
( 2 WU B K BT R R
(8] '
n s ? (1) °
2
s A B 2
197
u> 1 A i (2 ,
,v > 1 | B , : (3)
ip= plug— (1=

p); B p , ,

= q(vp- 1(1-¢q) 2 )

, 5 , 2 ,
; (ESS), , : (4)
A B 2 : ,
2
A(1,0);B(0, 1) C(Vv,1/u) ,
s 19 N
B ( s B
) ( )

2.1



97

> 5
[10] . .
(minimum instream flows)

[11—12]

(IFN, Instream Flows Needs)

2
, , ( endpoint
constraints) , v q,
n ,

( jurisdictions)

(IFN) ,
,» U q
IFN
v(i) = e(i)/(1- R') 2v (1)
g(i)+ fle(i) e(i).v(i). q(i)] 2¢ (2)
ci= 1,2 s n-1,
. (3):

vo— (1= Ry)v(l) 2v(1)
Vo- (1= R)v(l)- (1- Ryv(2) 2v(2)

vo— (1- Ri)v(l)- (1- R2)v(2) .= (1= Rp)v(n) >v(n)

(3)
Ri— ;s Vo— ;
i ; v(t)

i

v(1i)

> >

(Third party effects)

2.2

[13]



98 25

. (1
( .
) (
) , — ,
m’/ ( ) m’/
) 9 (2) 9
,2000 2.70x 10" 1, , ;
9 P B 2
2000 1.5077 x 10’ , , ,
90% .9 2000 2. 5437 x 10 ,
m3, 0. 56 ms, :
.« :
» ,
1t I~ 2m’, ,
, \ 1.3 m’/t 2.3
, MacDonnell ~ Guy
(1 . :
[15] 7
(2
; ( maximizes the total bene-
(3) fits), (i)
, i cu(i) i
; ce(i) i . q(1) :
9 ’ (4)
(4; Max, i;Bi Ceti)seti), vii), q(i)) (4
. (1) —(3) ;
; s(i)  e(i) ( diverted)

(5) ( consumed)
" ’ 3 WU I RS AT R 1 Tt

[14]



99

(M oral Hazard),

[ ]
[ 1]  Solow R. On the intergenerational allocation of natural re-

sources | J]. Scandanavian Journal of Economics. 1986

(88) : 141 —149.

[2]

[ 3]

[4]

[3]

[ 6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[13]

Daly H E. The economics of the steady state [ J]. Amert
can Economic Review, 1974 ( 64): 15—21.

Costanza. Ecological Economics: The Science and Manage-
ment of Sustaiability [ M]. New York: Columbia Univer
sity Press, 1991:8.

De Graaf H J, Musters C J M, Ter Keurs W J. Sustainable
development: looking for new strategies[ J]. Ecological E-
conomics, 1996 (16) :205—216.

Roger Perman, Yue Ma, James McGilvray, et al. Natural
Resource and Environmental Economics (Second Edition)

[M].Longman Publishing House, 1999. 154.

’ ’

[M]. ,2000: 108.
79% [N].
,20040104.
, . [M]. : )
2002:310—323.
[J]. )

2004( 2) : 49—53.
[M]. : )
2001.

Marian L. Weber. Markets for Water Rights under Envi
ronmental Constraints [J]. Journal of Environmental E-

conomics and M anagement. 2001(42) : 53—64.

[J]. ,2002,20(3): 3—6.

[J]. ,2002(7) : 63—65.
. L. .
2001(2): 31 —32.
MacDonnell L J, Guy D J. Approaches to Groundwater
Protection in the Western United States| J]. Water Re-
sources Research, 1991( 27): 259 —265.

K AIT ] 2006 “F(F FH X Rk A3 0

( » , )
ISSN1000- 7601
¢ ) © CN6I- 108Y/S -0 16
230 10 60 )
52- 97 712100 E-mail yangy@ nw suaf. edu. cn

http: // GHDQ. chinajournal. net. cn;

17

( ) (029)87082121
http: / / ghdqnyyj@ periodicals. net. cn



