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Fig. I The location of the Taipu River and typical regional characteristics of the upstream and downstream regions
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Table 1 The parameters and meanings of the game model

WX X
4 W DORIBC “IAPRT HEME I K AR AR PREE IR A R PR R 255 A
A, ML IXCRI CANIARRT SRS AR . VRN EEERIAR RS
c UFHLDCORIC “IABR” FREME I B AR AR AR e R 9 AT R L2 AR
D U DCRIB “IRBR” SR, S0 AT R YO e T R B KA
B W DORIBC “IAPRT HRNEIN R X A PR SR A, B PRK B AR AR AR
B, L DRI “ANIBRR” SRS N X AR, A R IR AR R

T DX AT b e DX A A AR

U DAL AT RIS AR (B “RAR” 5 A ) W, DU BRBLR G HE A 2 )

R AL AT TRERBOR AR (BD R pR” B0 RAME” ) I, DS LR H i A 1)
BT WX ERIBORNGAESRS (B “ANIRFR” A" ) S22k BB B BRI
PAERENE (HP “IBR” A0 R SN ) 52 E0AR A LR 26

I I SHOIEH R T 0,

Q T N v

R2  KEAKFIRR A T X IR 55 46 B
Table 2 The game matrix of water resources protection among the upstream and downstream regions in the Taipu River
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OF(y) OF(y) %)
Ox oy
[(1=2x)[(F=E)y+4,+E+G-C-D] x(1-x)(F-E)
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Table 3 The stability of the partial equilibrium points of the dynamic evolution game theory

s i det.J tr.J
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Table 4 The stability of the partial equilibrium points of the dynamic evolution game theory
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A (1, 0) -+ ARE - +  ARE + +  ARE + + ARE
B(1, 1) + - FasE + - FaE + - e + - FasE
c(.1) -+ ARE + + ARE - +  ARE + + NRGE
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Fig. 3 The framework of cooperative protection mechanism between the upstream and downstream regions

in the Taipu River Basin based on the game theory
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Ml B S 1 e S VT3 XK AR BRI R . EEEME, A K A5
T g R, BRI SR A S AMEOLE] . RESILEIEE R, AR R S A S
AR BORFEUMKHE . BEAl, FEWTIISAZ IR R LA [, 583558 B if 7K 5 S Aiof e i
G0, AR S K B VDA, A R I T K A B R e S, TR0 A R I K
R BRUMENLRIVE R, T IRE o R KRB, R il R i s ¥y, b
A B R A T T i T AR, SR T K IR IBOK B R
4 4hig

SGIEUIDO N i NG R B Sl 3 AR g i - S R L e D= R S 1 8T N R B Sl A
FIZEHE . B L RIS EREMENLEH] . EZEEBIT

(1) KA = A X R s Sl e, FUER TS Rl . Sl X Rk e
PR S DAY VTN RERE A" “BRTE Y X" KGRI e “A BRI S
FIZS VR JE R . ARSCK “FBHUAN A" “BRNARBOR” ANTIRSTFBL . “HE24h
7 CWrIR K BT ERI A T B g | AR i TIZR RS (GAAs, #ME)
RIS TEAL , KR T AT B R UK SR EME AR

(2) HEFHIEREEIIER, IIBHEREWREESHMAR I, *M2E
i KA. Ui RV X AR AR 585 S VA G . ARl i AL R R ) (6B
b, #ME) FRE RN, N ZUHST A B A S AMENLE] S R AR, o e SR
Hiu DX T ARG IRAR I 1) AR ARUKACR G, 002 T s . 75 T 1 DX ) M2 1) T
71, W b RS S UMER AR IR E M

(3) T HRGs A g 7 R R WK GO ORI M ERLE . ZESMERSIHLE T,
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The cooperation mechanism of water resources protection

in trans-boundary river based on game theory:
A case study of the Taipu River in the Taihu Lake Basin

YANG Meng-jie'?, YANG Kai"?, LI Gen"’, NIU Xiao-dan'”
(1. School of Ecological and Environmental Sciences, Shanghai Key Lab for Urban Ecological Processes and
Eco-Restoration, East China Normal University, Shanghai 200241, China; 2. Shanghai Institute of Pollution
Control and Ecological Security, Shanghai 200092, China)

Abstract: The coordination of interests among stakeholders in water resources management for
trans- boundary rivers remains to be a challenge. Taking the Taipu River, a typical trans-
boundary river in the Taihu Lake Basin, as an example, this paper analyzed the interest
demands of stakeholders for water resources protection in the upstream and downstream
regions of the Taipu River. Based on the game theory, this paper introduced both external
driving forces (Watershed Agency Intervention and Incentive and Restraint Policies) and
internal equilibrium measures (Ecological Compensation and Sectional Water Quality
Assessment) to explore a cooperation mechanism that can mitigate the conflicts and encourage
cooperation between the upstream and downstream regions. The results show that: (1) The
game cooperative strategy (Reaching Standard, Compensation) is realized in the game model
with the coordination methods. (2) Based on the results of game analysis, the realization of the
game strategy (Reaching Standard, Compensation) is closely related to the strength of
incentives and constraints, the amount of compensation, water rights, upstream protection costs
and benefits. (3) The external driving forces can help to coordinate the function orientation
difference of upstream and downstream demands of the Taipu River, and to create the
enthusiasm and initiative of protection cooperation of the upstream and downstream regions.
The internal equilibrium measures can compensate for the loss of upstream water rights and
industrial development interests, making the water quality of the Taipu River to meet the safety
standard of the downstream water intake. (4) The coordination mechanism of the water
resources protection for the Taipu River was constructed, which provides theoretical and
decision-making support to accelerate the coordinated development of the Yangtze River Delta
and establish a Clean Water Corridor in the Taihu Lake Basin.

Keywords: water resources protection; cooperation mechanism; game analysis; trans-boundary

river; Taipu River



