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Abstract: China's basin ecological compensation mechanism is in the initial establishment stage, but it still has practical
problems in some areas. In order to ensure that the mechanism operates normally and efficiently between upper and lower
watersheds, further research is needed on related issues. Under the basin ecological compensation mechanism, this paper
establishes a game model with the theory of evolutionary games for compensation enthusiasm interest conversion relationship
between downstream governments and analyzes the evolutionary stability strategy. Without the constraints of higher-level
governments, the evolutionary stability strategy of the downstream intergovernmental game is that one party actively
compensates and the other passively compensates, resulting in a vicious circle of imbalances in the amount of downstream
governments compensation for upstream, and it is difficult to jointly compensate for upstream environmental protection policies.
After the supervision and punishment mechanism of the superior government are introduced, the evolutionary stability strategy
of the downstream intergovernmental game becomes an active compensation for both parties. Therefore, the upstream
government has sufficient funds to protect the governance environment , and the downstream can make full use of the advantages
of resources and environment to promote economic development. Thus the operating efficiency of the basin ecological
compensation mechanism is improved.

Keywords: Basin Ecological Compensation, Downstream Government, Compensation Enthusiasm,
Evolutionary Stability Strategy

PRI S AR o T I BUF A MR R AL SR A

ER, 2%, GG
PEALIRTE R 540220, 22,
HRFE -

guoshunma@163. com (LET) , jrqyybylaw@l63. com (ZEZ23) , xiaruma@l63. com (ZHaEs)

PR RERREA SN B AT T @A, 7R AR IEAF LSS BT T B 8, O 1 GRAENLHIE BRIz /IR
HH S RUNIEAT, 5 O R RS BT AR S AMENLRI I BE T, IS AR E R, Ak
TR BT BURT Z AR AR A AR SR M) 2 B AU 56 R ST T T ZRASE Y, JF IR AL AR E SR REAT T 0. AR

FETE ERBURLIRINEAT T, R FBUN 2 8] FEZR A AR R S Oy — J7 BRI A2 55— T A SRR T R 2
[ALX b i 2 B AN T A R A 3, e LSRRI AR b3 B R IR ORI O EAT /M2 7E BN BRI 5



45 SR 4 R S AMERL R B BUR AR R R AL T 38 0 A

BUIJG N 5 UG 18] 1 5% (B A R SRS AR X5 # A A, (Rt B3 BURF A R W8 IR e R IR BRI, MU thAg
T M RIA G MRALBELL GRS, TS 1 Sss A A A ML IS AT /R

KRB PSS, TIFBUG, AMERRRE, ACRRE HN

1. 3|8

it sk A 25 A AL A 2 e LT A SRR AN A S AT 1
PLERG RTINS . SEBLAUIE A T RRER R RN B, A4
TF P BOMH A R i 25 7 Rl 2 AT Y, SN E AR

AR LA R b i A S kPt o B2 22 R (10, (205 (3]

H il 24 A 1R 2 8 Xk A S M — ) fi g 7 K&
BIETE, AR BBRAE4], [SIALE T B 5 TR
TRAE T oM, BB 1 RMEALH 75 2 b R BUR T 104 g
SRS UM AR e Y, T L U EUR U 2 T B K
MiyE (6], [71HE KT = f s 1 b R I U 25 A A
FISEA L 48T T R R BUR 2R e DL SRR
JEAE T BRI BUR SR (52 5 = 25 25 [8 )12 FHAME BT
Jiiks AT T RS BUR SR SR R R SRR [9] LA
LA e, MEH T HEESRTRA S REE
GEAME ORI, FH42 H A e BURF A AE 1 20 01 22 /D N IR R
AR, 25 BUESE[1018 5L 1 ORI IES B R 5 &
R, SR A A RO EAMERRHE, AT ORI S
FREEA R SEEMERE; BRSO E RN
TIBAMEARE R SE B T &G OS2 T
PP A A M B AR (BECQ-ISKERY), FEHEW] T /KI5 444
o AR S HMENLE] T 7T DA 2 R, SR AL
HEIHID LAY E REBEIAS R [13-15], & SCHEEE[16]%F 1
WEBUR AT A TR AE S ML S I PSR i T8, e dT
TAEBIMERIKEER BRI R E TR RR; ARSE
[1714E b R AL AL, 3 E Ik KRR BT
AT I ST R BUR SO AE ST B . ASCHER T ER
WA S RMERUS AR I S HOBURF 2 8] % i BURF 6 B3R
B AME AR P () 2 SR M e 6 1) A, WLl IZ MR R R
WEUFZ AT B . AT RBINES, TN kM2
FARTATRI 3, XF DI RAMEBUEANE, 2 5 i kb
RIS E WD RIS, AR CE AR T
P S HOIEURF 2 TR R 2, Sl oy T FR 3h 1 RS
BRI FEAR L (v A R e SRS, SR DN B R BURF AT T 0
ML R A, SRR — 0 otk 5 Ak, W8 ZBUR 1)
LI HLHIIZ AT RE S = A AR R

2. FTARM T Ui R HUBUR Z [ _E b AR

EXRIER Ll
2.1. BRMRB

125 AR VR R U R LB, AT BUR
AT BUN2, IF HARBE AT #R A REE K, 21
AWTEAR AR AR R, a7 7 AT AR S SR
EZEFF AR I U7 I A S I 8 BORAMEE ST AR M

RBeL: AR IR BUR B A R AGaE, ol
S NS, » PIANBUGR_EIFARAMEIN , 4% B BORAME &4
5359 BB, » MAME G ST i 3 54 S, =B~ S, = B, -

i%2: a7 BUN LR PR LA, EURF2
HEBEECR IR PR MAMERT, BURF 12X B2 AME E,, T
BURF2%E R IAME A D, (D, < B,), BT M A A
b, BURF2 S BRI RV AN S, TN S, s WITI A
S, =B —E~ S,-D,+S, . [FAH, GIFBUR LEEEHE AN
%, MIAMESHIN D, (D, <B,), BURFLIIESMEE A S,
WER BRF 2R AN, X B2 AMEE E, XU W a4 i)
NS, -D +S . S,-B,—E,.

%3: A PHBUR B G1E, #RIEPEX L aeh
2, MRS EIAMER AR D, I BUG RA B
ReAR, HMLALERHA I AR SBORSUEML, it kR
PR U R R, sk a8 CRIC, , U7
RSN S, =C v S, =C, e

k4. FUFBUNFAAME &4 B, /N T AR T
SHIECEAE AR BUR C, . — T BUN R AME 5
— TR AMERT, ZAMESHE, A2 T A BT
*EER AL BNE <B <C,, i=1, 2.

2.2. MRAEIEST
TE UL BRSNS 2R AE PR N R 1 s

1 N HBUR Z R0 _E MR AR A (K 1 ZR AR R

BURF2

TR
BB (x) )
BUF1 (Sl_BlsSz _Bz)
Wk (1-x) (S,-D,+S,,S,-B,~E,)

HRAME (1-y)
(Sl _Bl _Elssz_Dz +S;)
(S1 _Csz _Cz)

R TT BUR Lk PR A 2 BT REVE 9 X i
PEEMAMEI AT Rt 1 — o $ 07 BUR 2 PERAAR M2 10



WoRE E 5 G241 T 2019; 1(4): 44-48 46

AIREPER v, EREHARAMERI T REME N 1 — y o BURF LIRS
R A F Ui A A BB i 2 9 U, 30 398 AR 32 4 2R i
U =y -B)+(1-y)(S, -B ~E)

=S, - B, —E, +yE, )

U, =y(S —D +S1*)+(1_J’)(S1 -C)
:y(_D1+S1*+C1)+Sl_C1 @)
U=xU+(1-x)U, 3)

H_E TS BUR LI R HI3h S T RN

F() = = x(U, ~0) = x(0 =90, ~Us)

=x(1-x)[y(E, +D, - C, _S1*)_(B1 +E -C)] 4

BB 2308 PR AN 2 ) 0 B WSe 2 9 V) 3 56 9 AR
BRI V, RN Y L T

Vi=x(S,=B,) +(1-x)(S, =B, ~E,) =S, B, —E, +xE, (5)

_[a-205+D -G -8)-B +E-C)
W=DE+D, -G, +S)

2.3. MR

B, x 5 y NEURF URTBUR2 #1535 AR R M2 (1 16
#, BRAEO0<Sx<1 . 0<y<1p0L, B FiFBUF
AMEE VN TV A S B 5 1, T EL VS B2 P <
2o N T OB R B2 o B, W M
E+D ~C =S <B +E ~C <0, #Ffii#E

(x", ") TEIETEIXIRI0,1][0,1174, HRAE L3R 50HT, 445
NS A R T L A5 0 I 47 81 2 B8 5 3,
S

F2 AT HIEREAT SR G

R DetJ TrJ gEE
A(0,0) + + NV
B(0,1) + ESS
C(1,0) + = ESS
D(1,1) + + NV
E(X L)) e

2050, B(0,1). C(1,0)0Fa%E &, Hoxnk gtk
Fee SRS R CHARAME , B ARME ) (RRARARME , T AR M),
RPN Hh 7 BURF 22 (8] — T RO M2 573 — 7 T AR kM, 1815
(A3 AR AR A7 P T T 1 T

V,=x(S, =D, +8;) +(1=x)(S, =C,) =x(=D, + S, +C,) +S, - C, (6)
V =yl + (1= ), (M)
H(5)~(7) AT 13 R BUM 2 Z 5 sh A& T FE N :

G(y) =% = (1, ~V,) = y(1= )V, =1,)

= y(I=y)[x(E, +D, - C, _S;)_(Bz +E,-C,)] 8

é,\{F(” =0 BEALWSA T, S IRAC0).

G(»)=0

B(0,1)» C(1,0)\D(LE(x ", ") Ht - B+E-C, |
E,+D,-C,-S,

y = BrECC B ARG BRI T
E +D,-C -5
0F (x) OF(x)
7= Ox oy
0G(y) 9G(»)
Ox dy

x(1-x)(E+D,~C -S]) }

(1-29)[X(E, +D, ~C,+8)) ~(B,+E,~C))

’yl

‘B(O, 1) D(1,1)
\_/
E(z*,y")
A(0,0) C@,0)

Bl TC R ZEUN LRI SIS B o

TRZEATH T U U AR M L R AR A A MR, SR T
FEAWT SR AR D, RO & R D7 A M 7T Bl
HRAAME T, T 55— 77 R e 2wk LR 2 58 2 (e B4
A DAZERE ERFBUR RS IMF IR o BT LAAETE ERBUT L)
HEIZEAT T, R T7 BURF 2 RDx b 3 R MEs 2 AL X
TTAMEA LI RSO, R —T7 BUR AR AMEE 53— J7 BURH
MMz, FEAR T PRIBAMEHLHI B2 AT 2R, i = 22 _E 2%
UG AR B SR ARE AN L R IB AT R



47 I 25 SRR S AMENL N I BUF AR 3 AL 1 2R 2

3. ERBUFLHRE T WA HUBUR 2 X _E b
AR AR A O T A R

5 F SR R IS R U BORE 0 B A 5 A BB 77
TEBRAMEAT A, TSRS 2% B, - D,,i =1,2 ,

M OH b KW W AT R AT, Rk
C, i=12, HAC >S . % THBAML B IR

B2 RMAMEEB, AR IR PR

K3 LR T HUBUR D0 M AR R A 1 SR R R

BURF2

Bk AME
e (x) )
B (S, =B.S,—B,)
HHAME (1-x) (S,—B, +S, -C,,S,—B,)

HRAME (1-y)
(Sl _BlaSz_Bz +S; _C;)
(Sl -G _Cl*ﬂSZ -G, _C;)

AR B T SO LI RS 2 4 F
U =S -5 )
U, =y(-B,+S; +C))+(S,-C,—C;) (10)
U -U,=-B+C,+C, —y(-B,+S, +C,) (11)
BUR 16 5) &8T5
F(x)=x(1-x)\U,-U,)
=x(1-x)[(=B, +C, +C; )= y(=B, +S, +C))] (12)
BURF 2 R i 2 -
V,=S,-B, (13)
V,=x(-B,+S,+C,)+(S,-C,-C;) (14)
V,-V,=-B,+C,+C, - y(-B,+S, +C,) (1)
BUR2 Z 8| 8 ST 12N

G(»)=y(1= )V, =Vy) = y(1= p)[(-B, +C, +C;) = y(-B, + 5, + C,)] (16)

L F(x)s G(y)=0, BEMTH 5 8: A0,0).

B(0,1) ~ C(1,0) ~ D) « E( x,y ), H
o= TBrCAC e BHCHC g
=B, +§,+C, -B +S§, +C,
SE
0F (x) OJF(x)
J= Ox dy
0G(y) 0G(y)
Ox dy
_| I=-2[EB+G+O)-H-B +5 +C)] A(1-0)B -5 -C)

W=»)B,=5,-C) (=2)[B,+G +C) =B, +5,+C,)]

RS RN 5 2% mA E MWL AR -

F4 JEATLIEREAT S5

PR DetJ TrJ LEH
A(0,0) + + ez
B(0,1) ANt E e
C(1,0) R E e
D(1,1) + - ESS
E(x",y") - 0 B

WA, RN EREUR AR R, BT R
JRFEAL T I RE C KT AME I BN i et S, BR
JRFARAR M L3 CL22 A8 VB AR MEE PR ™ 4% o DL S, AT
AL AR RE SR BRI AN 55— T AR AN AR XU
AR AMES s W] AR ERBUFRIME SART, T
WU Z 18] 4 R AR ] _E T A2 22 5, 3R sk o A e
PLHI IS AT R, A AR AR AL B an B2 s -

yl

B(0, 1) D(1,1)
E(CZ:* > y*)
A(0,0) C@,0)

B2 EREUTLIR T RSl A A

4. ZFEWREINL

LRV R 0 TR A A AMEN L P R I EUR R
FEIE ERBUSLRIFAT T, BUF Z 180 i iR AMa 1B
WRRERE 2 1B T — J5 BT 55— D5 T8, SIN L ZBU
MRS HLE] G, AR E SR A e AR 2 5 M,
U R ZREUR A AL IS AT (0 2 B S A BE N s XEHL
HIE RS AEAT B 1R S8 L. PIE . @#riusERSs
EaN=2 I = L P v e s e D R - N o
ORI AEINE, b et i BUR 2 183 R B R RS X
FBUF AT RS A



WRE 5 S HAT 2019; 1(4): 44-48 48

eI HE

E K AR RS BT H (71761031).

22 3Rk

(1]

(2]

(3]

(4]

[3]

(6]

(7]

SRR A B LRI AE S AMENLR BOR R AL SR 5
PEIRLETY,2019, 39 (08): 1-3.

JARAS 38 SCUR, IV 92, 4 451, 5 HEE 38 37K % YR A 3 v 11
AR A AN i) BRATE AL (9] G T Y K A 2E AR (fE 2 R 2
Fi),2005 (04): 131-135.

1 e X W e 7S TR 729 e R o | N e Kk
[ ELN - SR8 5 FR55,2014,24(11):83-88.

KA, i =, W o W T AL R A A S M
F g v R A AT [I]. A BN H - B R S 385%,2012,22(02):8-14.

B BT AL R R AU AR A AN A 28 T AT [C). h
HAESRT e P EAESRBORA RRIETTT AA
L% 5 fl R [ - th [ A S 2R T 2 2 220184 S R 4
WA P EASART R PR SRR R AR
FOPT AR A 242,201 8:6.

b R B I S A N RS M [ Tk A e N = 1
BT [I]. R G E2441,2019,31(10):2058-2068.

b AR E R S W Sl R SR, s o 6 = ol N ) 3 1R W15
JRFIE] AL RS AMEAT T ZR A0 Bt ST A [I]. AL A 455, 2019,
35 (04): 202-209+224.

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

Gao Xin, Shen Juqin, He Weijun, Sun Fuhua, Zhang Zhaofang,
Guo Weijian, Zhang Xin, Kong Yang. An evolutionary game
analysis of governments' decision-making behaviors and
factors influencing watershed ecological compensation in
China. [J]. Journal of environmental management, 2019, 251.

FRARAE, XI5 H R 26 i SR 2R B T AL IR 0 i R AR
5 0 2 R 25 35 15 53 b DL YT 3t 38 461 (9. 48 5%
#.2016,36(06):42-49.

28 BV BRI RN, SRR T AL R R B AR
A AME B T —— LA IO B 0] N - BERS H
1%,2014,24(01):171-176.

BT i e R AR A AME AR AL SV 4 A 0]
A O-HYR 5 EREE,2011,21(09):14-19.

Guan Xinjian, Hou Shengling, Meng Yu, Liu Wenkang. Study
on the quantification of ecological compensation in a river
basin considering different industries based on water pollution
loss value. [J]. Environmental science and pollution research
international, 2019, 26 (30).

Beg e XIS /N [ P /K AR S AR A2 S AR
o] BRI 7K IR AR, 2019, 35 (05): 114-119.

200 AR 1) AR A M R BTN BRI 20 SR ML [ R R 4 5F,
2019 (17): 52-57.

B2 5T hE, B RERBRASHMENRES BEE
E,2019(06):54-55.

R SO SRR e, A B S 2R A AR S A S
B PRI T[] AR 2 5HAR,2015,38 (01):183-187.

T 3 3 L Ty A 1 20 R A A A S A M AR 3O 7 []. 4 A
&K 2F244R, 2016(03): 3-11.



