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Evaluation and Prediction of Ecosystem Health in Gansu Section of
Yellow River Basin Based on PSR Model

Luo Peng', Tan Cunfeng', Qi Tingting®
(1. College of Finance and Economic of Gansu Agriculture University s Lanzhou, Gansu
730070, China ; 2. College of Literature and Arts Ningxia Institute of Science and Technology s
Shizuishan, Ningxia 753000, China)
Abstract; [ Objective] The health level of ecosystems in the Gansu section of the Yellow River basin was
evaluated, in order to provide a theoretical reference and decision-making basis for the ecological protection
and high-quality development of the river basin. [ Method] Based on panel data from 2011 to 2021, the PSR
model was used to build an ecosystem health evaluation index system in the Gansu section of the Yellow
River Basin. The entropy method, comprehensive index method, and GM-ARIMA prediction model were
used to comprehensively evaluate and predict the health level of ecosystems in the river basin. [ Results]
@ From 2011 to 2021, the comprehensive index of urban and state ecosystems showed an upward trend. In
the important water supply ecological functional area of the Gannan Yellow River, the health level of the
Gannan ecosystem was “inferior”, and the health level of the Linxia ecosystem had changed from “inferior”

to “poor”. In the Loess Plateau, the health level of the Lanzhou ecosystem had changed from “medium” to
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“good”, and the health level of the Tianshui, Dingxi, and Pingliang ecosystems had changed from “inferior”

&

to “poor”. The health level of Baiyin and Qingyang ecosystems was “inferior”. In the sandstorm
comprehensive preventions and control area, the health level of the Wuwei ecosystem was “inferior”. @ The
comprehensive ecological environmental index from 2022 to 2031 is predicted to increase, but the ecosystem
health level will not change significantly. [ Conclusion] The overall health level of ecosystems in the Gansu
section of the Yellow River Basin is not high. Current ecological protection and environmental improvement
measures have not fully solved the challenges faced by the ecological environment in the region. In the
future, it will be necessary to further strengthen supervision and management to improve the health level of
ecosystems in the region.

Keywords : Gansu section of Yellow River basin; ecosystem health; pressure-state-response modle; evaluation and

prediction
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Fig.1 Topographic map of research area
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Table 1 Ecosystem health indicator system and index weight under pressure-state-response framework
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Table 2 Pressure index of each city/state in Gansu section of Yellow River basin from 2011 to 2021

A i I =M FR KK E P PN I I

2011 0.127 4 0.108 8 0.087 2 0.119 1 0.093 0 0.104 8 0.119 2 0.107 8 0.104 1
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2014 0.126 9 0.099 1 0.092 2 0.113 7 0.091 9 0.104 6 0.116 9 0.096 9 0.106 9
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Table 3 Status Index of of each city/state in Gansu section of Yellow River basin from 2011 to 2021

Efy HHg I =) H R KK E T N B WA

2011 0.032 1 0.032 3 0.045 2 0.042 0 0.067 1 0.067 6 0.053 1 0.067 8 0.020 9
2012 0.032 1 0.029 0 0.055 1 0.058 9 0.064 8 0.070 2 0.060 2 0.071 6 0.075 2
2013 0.031 8 0.028 6 0.069 0 0.067 8 0.066 5 0.069 8 0.061 2 0.071 5 0.075 0
2014 0.036 5 0.029 8 0.067 4 0.068 2 0.067 8 0.057 7 0.066 5 0.067 2 0.073 4
2015 0.031 3 0.030 5 0.048 6 0.064 4 0.070 1 0.076 0 0.057 8 0.061 5 0.068 4
2016 0.036 0 0.033 9 0.059 0 0.066 3 0.072 0 0.078 9 0.063 0 0.067 3 0.074 1
2017 0.045 7 0.031 5 0.064 2 0.070 2 0.078 4 0.083 7 0.061 2 0.083 8 0.103 0
2018 0.045 3 0.035 6 0.067 7 0.073 4 0.075 8 0.083 3 0.078 2 0.086 9 0.065 9
2019 0.101 9 0.059 1 0.077 1 0.076 1 0.080 5 0.088 5 0.075 2 0.088 2 0.074 8
2020 0.103 4 0.089 0 0.078 4 0.081 2 0.087 8 0.094 7 0.082 3 0.090 2 0.075 1
2021 0.102 8 0.105 4 0.086 4 0.083 0 0.095 9 0.104 1 0.095 6 0.105 2 0.076 2

R4 2011—2021 F &GRS E A R & /M i RS #

Table 4 Response Index of of each city/state in Gansu section of Yellow River basin from 2011 to 2021

Ay Hr i & 22 4R KK ETY N B R

2011 0.016 4 0.076 7 0.453 3 0.071 6 0.139 2 0.079 2 0.084 6 0.095 7 0.083 5
2012 0.011 2 0.078 0 0.540 4 0.076 8 0.146 4 0.090 0 0.088 3 0.099 9 0.090 9
2013 0.012 8 0.073 7 0.539 6 0.081 9 0.134 8 0.080 8 0.083 6 0.087 4 0.096 6
2014 0.025 8 0.071 3 0.501 1 0.091 6 0.136 8 0.078 3 0.084 5 0.091 4 0.099 7
2015 0.018 8 0.093 0 0.502 0 0.102 0 0.142 1 0.091 1 0.088 1 0.106 7 0.081 1
2016 0.029 3 0.093 8 0.479 3 0.094 2 0.134 8 0.098 6 0.077 1 0.117 9 0.078 3
2017 0.037 3 0.095 3 0.489 9 0.102 0 0.135 1 0.079 1 0.072 4 0.105 7 0.105 5
2018 0.025 0 0.134 8 0.504 9 0.097 4 0.140 1 0.156 9 0.085 0 0.185 2 0.110 9
2019 0.028 5 0.115 3 0.528 5 0.094 2 0.133 2 0.097 6 0.088 5 0.126 1 0.097 6
2020 0.031 1 0.123 1 0.467 1 0.103 7 0.135 9 0.111 1 0.090 9 0.125 7 0.105 3
2021 0.027 3 0.128 6 0.525 1 0.108 6 0.180 0 0.101 5 0.091 1 0.128 5 0.103 4
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Table 5 Graded evaluation criteria of ecosystem health comprehensive index (E)
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Table 6 Comprehensive ecosystem health index of each city/state in Gansu section of the Yellow River basin from 2011 to 2021

it A HHg I & =0l H R KK E 7§ NG B WA
2011 0.18 0.22 0.59 0.23 0.30 0.25 0.26 0.27 0.21
2012 0.17 0.20 0.69 0.25 0.30 0.27 0.26 0.28 0.27
2013 0.17 0.20 0.71 0.29 0.29 0.26 0.26 0.26 0.28
2014 0.19 0.20 0.66 0.27 0.30 0.24 0.27 0.26 0.28
2015 0.19 0.25 0.67 0.31 0.32 0.29 0.29 0.28 0.29
2016 0.20 0.24 0.64 0.29 0.32 0.30 0.27 0.29 0.27
2017 0.22 0.23 0.65 0.30 0.32 0.28 0.26 0.29 0.32
2018 0.20 0.28 0.66 0.33 0.35 0.36 0.29 0.38 0.28
2019 0.27 0.29 0.71 0.30 0.33 0.31 0.30 0.32 0.29
2020 0.26 0.30 0.63 0.30 0.32 0.31 0.29 0.32 0.28
2021 0.26 0.35 0.69 0.32 0.37 0.31 0.30 0.33 0.28




8 K - PR 4R

544

2.2 GM-AMIRA #2433

M 7 AL, 20222031 4F , # IA) i 48 H A B AR
BDRGAEFELRG T B 25 L 2 g Kt HAS
ROMERGERA KA B, TR LT JRE .
O A2 F G e B2 A B A 5 2% P s J5 2000, B0
A IREE R — A 2 e A S N 5% )
DA REFNR R, ESRENIRE B ETHE
0], 77 28 5% & JR RN 2805 Bl % R 45 i B 1 48 0RO
235 BIE % . @ w3 H i B AR AN PR R i 55 L 32 3]
N BHETIN 28 0% A e Fe 0 K VLR PR A AN & 34
R, AN REMERESCE LS., NAH KA
SV RBGHER RGN R T K I, M 508 F) A & 21

HE— AP IE T A 2SR ()R, O A 2 R AR 4 R
A4 TR A 2 S0 I A A A P L I TR R R
FRRCR . RV AR BURF IR T 3R 5L AR 47 FG B
J1BE AR E A IE B PR BOR T B Atk 2 P B — b
3 19 B O B A T AT R R O 8 R AR O 52 PR
1138, @B B AR I 75 22 2 07 5 A1 3 SOBUR
A A A AR S5 BUN A BUR kL B 5]
P 2 O E B Al B 7R HH S PR 5 53 A I R BORT 45 22
P18 5 SRS T2 AR L 8 5 B PR B RUF AR 2 5 0
Frah. a1 IR 42 19 57 7 L £ A P B0 A e A 4% 5
L[ 245, A e AR T BT e H R Be A S R G
TR

®7 20222031 EEARBEREET/MESEREERESEHTN
Table 7 Forecast for comprehensive ecosystem health index of each city/state in
Gansu section of the Yellow River basin from 2022 to 2031

M /it A 2022 4F 20234 2024 4E  20254E 20264 20274F 2028 4E  20294E 20304 2031 4E
GM(1,D) 0.28 0.29 0.30 0.31 0.33 0.34 0.35 0.37 0.38 0.39
He ARIMA 0.25 0.24 0.23 0.23 0.23 0.22 0.22 0.22 0.22 0.22
GM-ARIMA 0.26 0.26 0.26 0.26 0.26 0.26 0.27 0.27 0.27 0.28
GM(1,D) 0.34 0.36 0.38 0.39 0.41 0.43 0.45 0.47 0.48 0.50
(371 ARIMA 0.34 0.33 0.32 0.32 0.31 0.30 0.30 0.30 0.29 0.29
GM-ARIMA 0.34 0.34 0.34 0.34 0.35 0.35 0.35 0.36 0.36 0.36
GM(1,1) 0.66 0.66 0.66 0.65 0.65 0.65 0.65 0.65 0.64 0.64
22 ARIMA 0.66 0.66 0.67 0.67 0.67 0.67 0.67 0.67 0.67 0.67
GM-ARIMA 0.66 0.66 0.66 0.66 0.66 0.66 0.66 0.66 0.66 0.66
GM(1,D 0.33 0.33 0.34 0.35 0.35 0.36 0.37 0.37 0.38 0.39
4R ARIMA 0.31 0.30 0.29 0.29 0.29 0.29 0.29 0.29 0.29 0.29
GM-ARIMA 0.31 0.31 0.31 0.31 0.31 0.31 0.32 0.32 0.32 0.32
GM(1,D 0.36 0.37 0.38 0.38 0.39 0.40 0.41 0.42 0.42 0.43
FK ARIMA 0.36 0.34 0.38 0.39 0.36 0.38 0.40 0.38 0.39 0.42
GM-ARIMA 0.36 0.35 0.38 0.38 0.37 0.39 0.40 0.39 0.40 0.42
GM(1,D) 0.34 0.34 0.35 0.36 0.37 0.38 0.38 0.39 0.40 0.41
et ARIMA 0.29 0.29 0.29 0.29 0.29 0.29 0.29 0.29 0.29 0.29
GM-ARIMA 0.31 0.31 0.31 0.31 0.32 0.32 0.32 0.32 0.33 0.33
GM(1,D) 0.30 0.31 0.31 0.32 0.32 0.33 0.33 0.34 0.34 0.35
P ARIMA 0.30 0.28 0.28 0.28 0.28 0.28 0.28 0.28 0.28 0.28
GM-ARIMA 0.30 0.29 0.29 0.29 0.29 0.30 0.30 0.30 0.30 0.30
GM(1,1) 0.35 0.36 0.37 0.38 0.39 0.40 0.41 0.42 0.43 0.44
R ARIMA 0.31 0.31 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30
GM-ARIMA 0.33 0.32 0.33 0.33 0.33 0.33 0.34 0.34 0.34 0.35
GM(1,D 0.29 0.29 0.29 0.29 0.29 0.29 0.30 0.30 0.30 0.30
K ARIMA 0.28 0.28 0.28 0.28 0.28 0.28 0.28 0.28 0.28 0.28
GM-ARIMA 0.28 0.28 0.28 0.28 0.28 0.28 0.28 0.28 0.28 0.28

HGML, DRSS BT Ny 35.23% . ARIMA 45 BAUE y 64.77% .
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