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Interests Balance of Trans—boundary River Basin Ecological Compensation Based on
Evolutionary Game Theory—Taking Lijiang Basin as a Case
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Abstract: How to establish an effective ecological compensation mechanism to protect the ecological environment and
balance the interests of all the parties in the river basin has become an urgent problem to be solved. Taking the Lijiang
River Basin as an example, the paper explores the interests balance and ecological compensation mechanism between the
upstream and downstream government based on the evolutionary game theory. It is found that the optimal equilibrium
strategy (upstream protection, downstream compensation) is not achieved by local government itself, and the parameters
of the optimal stable equilibrium can be determined by the incentive and constraint mechanism of higher authorities. The
cost of environmental protection in the Lijiang River Basin is about 5.59% of the total output value of the river basin, and
74% of the cost of the environmental protection should be compensated by Guangdong province. In order to achieve the
optimal stable strategy equilibrium, the central government's penalty constraint is at least 2 twice as much as the cost of
environmental protection.

Key words: basin ecological compensation; evolutionary game theory; Lijiang basin; interest balance

VTR N 8 B/ e Bl 1 2 i Gl ol A7
TR RN VN (S I - A I R P (SP S/ 7
tr, AEHEABPE RTINS I P AN R PE L A T A R AT
DI K B8 PR AE TR T AP TR o
F 577 & , S BT B X S TR S TR AL
EEBFIRAESEI. A LRI F 15
BRSSP b A SO N s 5 T U2

W FE T iE] : 2015 - 10 - 15; f& BB E] : 2016 — 02 - 23

¢, Ui X O B SR 2 57 M i X AT R K
I 2ol 7 AP 14 S e S W
DXPEA BTG P T R 1 0 X G A7
LU XA PR SR | ST AR R 4 )
I

TS AE 2 AMEEAL R 19 52 A TR i A A R
TSNP N ERAL” , 552 B IR [0 F] £ 52 400 S

EEWE AT RBUR L IEN (201500001 .,201500009) ; 58 A SRR EIL 2T H (71573282) ; G REEIFFEAATET H (20162215208 )
{EE A AR (1962—) , F BRI AR BH A, -1, 8508, i/ Sl TR B 5 5 1) R IX SRR 35 & e 148 55 445 . E-mail:huzhmail@

163.com,

SIBWLAEE X5 A (1992—) , L, Bepi i A -HF 98 Ak o EB0F9E 7 16) ok X4 55 o4 o E-mail:kerryla@foxmail.com,



o

BAPRAE, XS Bh s , 4 - ST AL AR A B P A A AME A 5 2 A 43

R—%E B0, dedP REOK BRI AR S T BE R LA
BT 5 0l 249 AROBIL T AR 1T Jm L 90 A9 M) 4 O
s R ) SRR A T A A M AT
A SRR IR DT e, S — B B ALY
TR SAMEEDL R A AT LR P R A A5 3R 5
15 R i o BC ALK B IR, P X IR PR AL s A
SAEBMEEPIE Z R, R ] LA R AT
BUERE IX I 2 (8] B 2 th €™ 2RI, 3 R0 i
A ZSHMEEDLR RIS T 5 2B A Tl AP R R B B
W5 BORS R W 1) W BRSSO B2 I A
HEZSHMETP TN R, 2T kRS B Z IR B T H
R

TR A )09, W) RE BT Ml X (7
KA W LI O PR A X)) S5 A2 Ak
HORRE Sttt Rl b i N s R Y B
DO, A ik IX 32 i 7 B8 Bl S . AL
K, )TV PRI VLA A PR A T R A AR
g — s W (BT AR MARAS B i DR VT A 25 PR
RS AR Al o AR Pk = BT OR e, R 3
Y552 48 R AN, G IR SRR BERZ 1, FEKNBE
WZ KT A RMESE R RS H gl o A P Atk
WEVT FEZ AR ST T, — 7 Tk A e 2 3R B
PRI TEIBRA , 75— T WA b (43 BE T e S ik i
B T BT B VLA SRR, A BE
JJ345 HARSS o SO A AR PR S E ATy
WA A% ST R AR ) P 9 2855 A R 5 1
e ) 7R A8 1 22 BEBOR B o PR A T VL SR
ML R 22 iRt A A ) A /N DR e 2
S8 T AR B DXORE BT DR DAY by
CPREL R i BN R _ET A AR A R A
JEIE

I A SCUATE TSk A A A M R B TE R 2R
i M A A A AN AL ST, 3T S
Sl b U R M S P A SR O LA TR O Sk
B 5 AT L AL AT T kit S A A5 A M
ARG ER G INAR I AN - IR RUAR S, &, U5
P LR A S PR P SRS S ) AR A A M
PR LA PRI sems (LR, T lir A ARZS
R I A e BORFRUR 29 R SEA TV

1 UL S o A A 22 A P g R Y
st

TEVLALT T PR FHA X R ILHR e O bR
%2 BT RBUR IR 1, 2K 437 km, Y380 357 3]

BERDFRIEIL, MM 2% B a2 R )1 B (B
B2 VIREL TR SR 5 T T Bk AL, ML
AR B B (BUNTT) AR B G TT ) A
T AGRL, VLA —FRN VI IL, PHVLEB T PatE
MHTEDAT R o LR 5T s H
(AR A, A s T A A A MEML DR R A 3507
iy bR AR S A 25 AR AR IR AR o AR IR
e e SR P T4 2014 4E GDP B 15 67312
TG, TSR FUEE RS Z 2 H ) R4 2014 4F
GDP S8 67 7924400, i N4 UF K R i 55K
TAETENI R 2200 . O T RS A SOV
I AR SR 5 AR N AT VLR A VA X oI
1) W DX, FILAT 2R AR TRk IX .
e 1 DX MR 25 e AR 1) 38 ke A i A A A
FrERMER TR
1.1 BEMEHNERERIE

TEABR 7 I VLR BT P A
A X, T e A SR BOR () R, 7T DA 4
ARSI T R R EX ST ME, T vl
AT AR REANGRAF, 7870 F) FH oK 9 5 % J Tl i
Tl A & e — e FR R 2375 YK W IR, i W M) AR
BRI R, A BRAS BT, i) vh e,
AT HRA ISR VIR AR A AR P AU
P BTHK, T DAERE ] P25 T — I AMEE s 28R, T
ZRAE AT DL = e T i K BEUR R A O AL
F AT PR #MZ . 24) PEEBEA PRI SR s
FIEBLT T 248 AR ] DA PR AME B AR M

T VT3 S5k B 75 S A A A ME L S B 2 T
MRS R, (LG R s A 5 e F bk
(4, SR T 7F B S AR ) A0 = (R A PR B
f, T Ak T 2R R AT FIR B 3 A fa] f TR, A PR B
T A TE AR E P AR TR — 20 B B e T
R R RN A5 T R AR 5 R, EAR SIS
H LR A AR MEEAIL ] A B R M
PR 52 A5 AN 1T BE— VR IR B — 25, I 7 PR i
AN TR ISR AL | S 2R BRI . PRI AR 3¢
K FH 3 A 1929 6 T8 T 970 e ) A4 25 AN B ML R R Ay
5% o
12 BRESHMEBEMNEEFMSHEXEENZ G
5]z

FERS VLI, 3 L o) PHE B R SR s i 4
X Fr AR KA SRS 5 € ) YR IR
AN ARG SR T R LS AR €, R RA
] ] PG SO AR S AMEE TR s 1 S AT PE RN



44 % o

H H $364

PRI 2 X PR A AR I 4R 5 1 o) PR AN
TRAP RIS I R BT3RO AR 5 1, D) P4
PRAPR I I 2R 48 B R A5 Y 1E AN s s o 1
PRSI 1,

®1 TEMRBARXITREOERER

Tab.1 Game matrix of ecological compensation for
Guangxi Zhuang Autonomous Region and Guangdong
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Tab.2 Game matrix between Guangxi Zhuang

Autonomous Region and Guangdong Province under
incentive and restraint mechanism
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Tab.3 Partial stability analysis result
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Tab.4 Partial stability analysis result of 3 conditions
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Fig.1 Replication dynamics between upstream and downstream
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Tab.6 Added value of three production in Guilin,
Liuzhou and Nanning City in 2014
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