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Abstract: As an important institutional guarantee for building an ecological civilization in China and an important
mechanism for promoting rural revitalization, eco-compensation is an important way to achieve the ‘ win-win’ goals of
ecological protection in national parks and rural revitalization. Among them, the formulation of eco-compensation standards

is a key link in the implementation of the ‘win-win’ eco-compensation mechanism. The paper takes Qilian Mountain
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National Park as an example, incorporates the eco-compensation standard into the complex system of ecological protection
and rural revitalization, and simulates the future development trend of ecological protection and rural revitalization system by
constructing the system dynamics (SD) model and combining different development scenarios and compensation standards,
so as to select the development paths and eco-compensation standards that are more suitable for the Qilian Mountain National
Park to achieve the goal of ‘win-win’ and select a more suitable eco-compensation mechanism. The study found that: (1)
Qilian Mountain National Park can achieve ‘win-win’ development in ecological protection and rural revitalization through
development path planning and eco-compensation standard optimization. Among the different development scenarios, the
comprehensive coordination scenario is the optimal solution for Qilian Mountain National Park to realize the  win-win’
development of ecological protection and rural revitalization, which can take into account the coordinated development of
various subsystems and at the same time, make the ecological environment and rural revitalization index reach the maximum
value. (2) Under the comprehensive coordination scenario, when the eco-compensation standard range is 129.84—149.24
yuan/hm’ | it is the relative optimal solution for the eco-compensation standard under the ‘win-win’ goal. (3) Under the
economic priority scenario, when the eco-compensation standard maintains the status quo (128.55 yuan/hm’) unchanged,
it is the relatively optimal solution for setting the eco-compensation standard. (4) Under the continuation of the status quo
and ecological priority scenario, when the compensation standard range is 131.12—173.01 yuan/hm’, it is the relatively
optimal plan for setting the eco-compensation standard. The paper analyzes the evolution path of ‘win-win’ in Qilianshan
National Park from a systemic perspective, to a certain extent, it can avoid making one-sided development decisions, and
the results of the study not only provide a guide for the institutional construction of Qilianshan National Park and the
implementation of eco-compensation policy, but also a reference point for the other national parks to achieve the goal of
‘win-win’ in the research and program design. The results of the study not only provide guidelines for the construction of
Qilian Mountain National Park and the implementation of eco-compensation policy, but also the research ideas and program

design for other national parks to achieve the goal of ‘win-win’ has a certain reference.

Key Words: eco-compensation; rural revitalization; ecological protection; system dynamics; Qilian Mountains

National Park
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Table 1 Evaluation Index System for Rural Revitalization
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Fig.2 Inventory flow diagram of “Ecological Protection-Rural Revitalization” system
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Table 2 Main variables and their equations of the SD model
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Table 3 Historical simulation results of the SD model
GDP/fZJT H—r S E/ 12T B R/t
A GDP Primary industry output value Grain yield
Yeur WS G B SR G B HOE (i e
2011 479.39 479.39 0.00 85.05 85.04 -0.01 152.01 152.10 0.06
2015 634.23 634.25 0.00 127.30 127.30 0.00 165.27 160.69 -2.78
2020 812.02 811.84 -0.01 197.04 197.06 0.01 167.90 166.17 -1.03
UNEP=SVIIPN KEEFE AR/ TR ALREAE B8 BE/ (kg/hm? )
A Total population Large livestock inventory Fertilizer usage intensity
vear MM GREUME B FUSME OPIUE e BSHA GiME B9E/9
2011 219.14 219.14 0.00 926.96 917.43 -0.01 440.43 440.43 0.00
2015 217.57 217.56 -0.01 987.82 966.32 -0.02 434.15 430.92 -0.74
2020 191.76 191.75 0.00 1028.85 1000.07 -0.03 278.70 278.64 -0.02
F— it B (NDVD) SR 2 RO

o Normalized difference vegetation index Ecological environment quality Rural revitalization index
vear MM GREUME B SUSME OPUE % USHA GiME B9E/9%
2011 0.390 0.390 0.00 0.396 0.394 ~0.59 0.253 0.254 0.40
2015 0.406 0.404 -0.34 0.399 0.409 2.44 0.294 0.284 -3.51
2020 0.413 0.410 ~0.56 0.420 0.419 ~0.38 0.332 0.330 ~0.60

T ORI WU H bR SD B 2%, F RENFW KA B AL, HGEI GDP 55— B (H 5 LA S BEAE AR HEAT D7 s 0 A 56, K B 41
134 2011—2020 4F

3.2 fFEAE RS SEE
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TS BUIR B o RS RSE LR AU 4 2% el 5 e M I 5t T IE 3 FiAME 8 K 5 4
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WA R T 28 I DA R MK A5 S AR 22 11 1 5K 2 el U™ B S 30 A o D A A MR o

AR e J5E A S AMEEAR (S PR AR KD By 0 5 2 S A D U 7 A U 28 B, PR A L 5 Bl 45 B (T
DX ) e Ji A A M R i S T R RO o A S AN (] 28 Ao I R IO B B AR SR IR A A
W, B0 128.55 J6/hm?, 55 BLIRIA, 25 83 8 [l e J A 25 AP e B il 8 4 e 1 5 Ry SIC it 5 JR A S AR B b B 2
JlAILA , A8 F Ol & 8 =X, e e i B P, A [ R AR S i S M B I 4, LA 5 AR — A3
it A, SEAT Bk B L A5 A SR TSR R A S B E AR . 20T, B S OEAS Mg 2 kMR I S A IR AL
il AR — e R U S AME R HE R AR SR AR IR ARG K 1% (CRMEEIX E] R 129.84—149.
24 55/hm?) SEYJEAEHEK 200 (FMEIX ] 131.12—173.01 76/hm?) =FPiFME % HASHOREH RS |
T (FE R AT A2 R R+ DA FAEMLRI A — O = FAF 5 HARIEY DL K U T Aol Fi 2 i &
JEIIINY B L 2 Tl A 3kt Sty 28 ) AR 8, A A AR G SR i, MRS B B LR 4,
3.3 FESR S50
3.3.1  SEZLHUIRIE St B AME I Rk

FELEIRRAF TR 2 AR IZE L [ Z A e RS I i — 25 ZE | XA 7R b 5G4 B S50 & S A 34 AN i
DL, 45 B A BAIEE SR . DAL 3 WAL QSR ™ 25 RS, N GDP K 2 EEa D E #2035 445
3] 129128 Jo/ N WAL RN I8 5 58.76% , 7EVUFP G A HE R 55 = ik 1 B0 A Jre s =X A0 AR X6 ] 15 2
Pk, i BRI (B PR B 15 e, B b 17 UK S IR T BRIk 3 (B i TR o, AR B R I
Tt H%E 2020 45,2035 45 ABHRE TSI T 45.1% 4 1236.34 kg/ N, & A% L 5208 bel A= 2548 0 T

http ; //www.ecologica.cn



8758 xR 44 %

VEAS TR | A AL 388 3 TR AR FAAR 2035 AR [ ZE 231.27 kg/hm? | %5 2020 4F F % 66.25 kg/hm?

F4 FRMEEERFERTROEESHIRE

Table 4 Setting of core variable parameters under different eco-compensation scenarios

Ak SELE TR 5 e R A R LZE YIRS R

. o Economic priority Ecological priority Comprehensive
Variable Current situation . . . .

scenario scenario coordination scenario
DP 28k %

CDP ZfLie 0.065 0.078 0.052 0.07
GDP change rate
;ﬁéf’:ﬂkﬁ te . . 0.2432 0.2675 0.2008 0.2554
The proportion of primary industry

) 1
Zzlk}\ . 53.24 55 50.58 54.83
Agricultural population
e ; I
@%%%ﬁEA 375.9 377.9 371.9 375.9
Crop sowing area
= b
The proportion of the tertiary 0.5058 0.5311 0.4886 0.521
industry
S e s A s
%5ﬂmx%? 0.1 0.12 0.08 0.1
Tourist numbers change rate

[ AR Al %
A 'X,HG$ -0.0084 -0.001 -0.012 -0.009
Population change rate
5 7R [ 3%
PRbm A e 0 -0.007 0.014 0.0046
Cultivated land area change rate
Rl 3 2 A
ﬂ—ﬁ;ﬁﬂ?[—l? 0.2696 0.3 0.268 0.2696
Technological progress factor
F A S AME A

Grassland PES standard AE - 1% 2% AT 1% 2% AE 4% 2% AE +1% +2%
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different development scenarios
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