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Abstract: Recreation carrying capacity estimation and predication is an important tool for recreation planning and dynamic
management of national park. This paper establishes a system dynamics model for Sanjiangyuan National Park recreation
carrying capacity based on the system dynamics simulation software Vensim_PLE, which includes four subsystems, namely
resource space, ecological environment, socio-economic, and social-psychological system. Using 2015—2035 as the time
interval , this paper sets four scenarios for simulation to estimate trend of each subsystem, providing a reference for the
recreation planning and management of Sanjiangyuan National Park. The four scenarios include original scenario, the social-
driven scenario, the ecological protection priority scenario, and the coordinated development scenario. Results show: (1)
Under the current original scenario, the recreation carrying capacity shows a trend of increasing initially and deceasing
afterwards. However, it may face the risk of surpassing the recreation carrying capacity in 2031. Under the social-driven

scenario of increasing investment in recreational facilities, the recreation carrying capacity has improved, but the effect of
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improvement after 2031 will be weak. (2) Under the ecological protection priority scenario, through the improvement of
capacity of pollution prevention and control of tourist scale, the recreation carrying capacity has been improved, and the risk
of overloading the recreation carrying capacity has been postponed from 2031 to 2033. (3) Under the coordinated
development scenario, the ecological environment carrying capacity and the resource space carrying capacity increase
slowly, with the highest value among the four scenarios, and the recreation carrying capacity reaches the maximum value.
The risk of overloading the recreation carrying capacity extended from 2031 to after 2035. The simulation and prediction of
recreation carrying capacity of national park provides a scientific reference for reasonable and timely control, which is

conducive to ecological protection and improvement of recreational quality in Sanjiangyuan National Park.

Key Words: recreation carrying capacity; system dynamics model; simulation; Sanjiangyuan National Park
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Fig.2 The system dynamic model of recreation carrying capacity in national park
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Fig.4 Simulation of subsystem of recreation carrying capacity in Sanjiangyuan National Park under the original scenario
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Table 2 Parameter setting in different scenarios

AR e Db A

Akt JE AR 1T IR EHR . . .

. . . . X . Ecological protection Coordinated development
Variable Original scenario Social-driven scenario 2. . .

priority scenario scenario

V5K HEE R/ JU/ &
Fkht E&J (J1oL/a) 1145.45 1145.45 1431.82 1431.82
Investment in sewage treatment
S BT A ol L -1 -1
&P ETSACHERCR (LA d7) 432 432 324 32.4
Average tourist wastewater discharge
b e K 22 /g
LR Ek}; 7 24.71 24.71 18.53 18.53
Annual tourists growth rate
Jif7 B8 SRS it 45 Y Eb %
UFRER LR % 0.84 1.05 0.84 0.84
Investment ratio of recreation infrastructure
gl L Y'Qf /
ird Hﬁ%lxﬁﬁﬁj 5d %. . N s 188 s 188
Investment ratio of recreation service facility
sy 5/ km?
AR ERY 331 414 2.48 331

Newly-added road area
JEUR T LA 2020 47 ZEI0], 280 DA = 9T IR R R el 2% 2R R AT BOX S S AT R BER 225 s ph IR AR A5 R I e it
PR A A AR S S E ARG 15 5 P S B SR AR A& O R BT A

http ; //www.ecologica.cn



14 1 MRk A5 =TI 50 Pl i R SO R BLE S 5649

231 eI

FE RSN AR A T 50 2 b A #E 2 2B A5 IR 11 3R B S B o5 i T AL At 8 it 5 P B R 45 12
it A ) R el g 15 v %) 3], o D RS s R FH s T, S T B it 2 e A s [ 4 o, e A A AR AR 1 i
PET FETE = VTR R R el el 18 5 A8 B 0 v e R S Al 5 it | R S5 50t 1 B8], A BRI R S i T
W, HIES FFE 3 AT A S IR T | B R 55 A 015 BB KT S 2 Bk 48 Pk 1
K, 7 2035 4 IZ B T A S AU R RIS S AR T 24.62% , BRIR A5 IR 1 $2TF 0.27%, fE4H X3RS
B R, E K iR R 3807 78 2020—2022 4 [a] 15 25 R PETF, (HAE 2022—2031 4R, 248 =00 E K
O el i R BT P B THE RS 5 7 2031 4F 2T i SRR 3807 LU JRUIR T SH3R T 0.11% , Z 5 Xl R R 3
TI TR ATSAFAE R RE AR A8 1R A IRV, 33 10 I A0 v U FEL 4% it A A A T ) T PR B T I 5 el i R 7R 28K
WIR(ERS P & = WSO N s A LD RS S Yk i o

£3 2035 EXRABEEATEETEMNE
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Fig.5 The change trend of the main variables of recreation carrying capacity in Sanjiangyuan National Park
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