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Table 1 Ecosystem service value coefficients of land in the peripheral region of the Poyang Lake/ [yuan/(hmz-a)]

e g EREIE
o5 Ve 55 2 e o Fby iy Kk FA
AR, W 204249 466.72 55452 1478.72 0.00
JE R A 452.86 1072.07 822.54 425.13 0.00
K E AL -2412.16 554.52 452.86 15323.24 0.00
AR SS ST 1645.08 3525.82 2874.27 1423.27 36.97
A AT 859.51 10549.74 7606.17 4232.84 0.00
ETIRTS 249.53 3091.45 2513.82 10258.62 184.84
IK G 2763.36 6903.77 5572.93 188980.4 55.45
IR S + I 961.17 429291 3502.72 1719.01 36.97
YR T IR 286.50 328.09 268.02 129.39 0.00
WL RN 314.23 3909.37 3188.49 4713.42 36.97
SRS 22z 138.63 1714.39 1404.78 3493.48 18.48
&t 7301.18 36408.86 28761.10 232177.50 369.68
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Table 2 Variation of ecological service value in the peripheral region of the Poyang Lake from 1988 to 2020

A ESVIMZt AR E %

R 19884 19934 19994 20044 20094 20144 20204 1988—20204F
Hhith 58.60 68.27 47.90 57.29 60.35 54.32 57.80 -1.37
s 110.69 131.64 133.85 221.50 206.11 191.85 169.84 53.44
il 104.12 50.84 126.13 24.30 6.74 16.83 24.53 -76.44
K% 304.31 368.85 371.50 296.96 240.44 304.62 340.33 11.84

ARF b 0.24 0.14 0.14 0.06 0.19 0.33 0.01 -96.08

& 577.95 619.74 679.53 600.11 513.83 567.95 592.50 2.52

E: ESVAAS RGNS A

£ 3 19882020 FHBPHBIFFHIX BRI EA RGREMHEEMHAZTT

Table 3 Changes of secondary ecological service value in the peripheral region of the Poyang Lake from 1988 to 2020/100 million yuan

A R U R ESV
— % ik — G5 ik 19884F 19934 19994 20044 20094 20144F 20204
NP U 2176 211 19.01 2123 2119 19.92 2099
LA 10.43 1024 11.20 1131 10.45 10.06 9.91
KA 4.05 4.60 12.72 443 ~0.82 534 6.34
RS RS 36.22 35.48 38.65 38.61 35.72 34.40 34.01
SRS 72.05 66.35 84.55 82.77 72.99 71.99 68.71
LR 34.07 3432 4051 36.04 30.87 33.24 33.58
KA 311.07 360.90 37036 310.11 258.96 308.20 335.84
RS g 35.72 33.44 40.21 38.82 34.87 34.11 33.14
ks F A R 4.44 4.54 447 4.64 442 419 42
2R 3215 3021 37.97 34.98 30.38 31.02 30.35
SRS gz = 16.00 15.53 18.97 17.18 14.81 15.49 15.41

1 ESVES RGIRENE.
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Fig.3 Spatial distribution of ecosystem service value in the peripheral region of the Poyang Lake from 1988 to 2020
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Temporal and Spatial Variation of Ecosystem Service Value and Its Trade-
offs and Synergies in the Peripheral Region of the Poyang Lake

Wen Yuling', Zhang Xiaolin', Wei Jiahao™’, Wang Xiaolong™, Cai Yongjiu™’

(1. School of Geography, Nanjing Normal University, Nanjing 210023, Jiangsu, China; 2. State Key Laboratory of Lake Science
and Environment/Nanjing Institute of Geography and Limnology, Chinese Academy of Sciences, Nanjing 210008,
Jiangsu, China; 3. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: It is of great significance to study the temporal and spatial variation characteristics of ecosystem services
value (ESV) and the trade-offs and synergies among various services to realize the coordinated development of re-
gional ecology and economy. Based on the revised equivalent factor table and combined with the land use data of 7
periods from 1988 to 2020, the study of spatio-temporal evolution characteristics of ecosystem services value (ESV) in
the peripheral region of the Poyang Lake is explored by data processing and spatial analysis of GIS technology. At the
same time, the ecosystem service trade-offs and synergies model is introduced to analyze the trade-offs and synergies
of seven ecosystem service functions. The results show that: 1) From 1988 to 2020, the ecosystem service value in the
peripheral region of the Poyang Lake increased from 57.79 billion yuan to 59.25 billion yuan, showing the fluctuation
characteristics of first increasing, then decreasing and then increasing. During the whole study period, ESV of water
area is the largest, followed by woodland and arable land. The main contributing factors of ESV change are water
area, grassland and woodland. From the perspective of single ecological service value, the regulation service value is
the largest during the study period, accounting for more than 77% of the total ESV. 2) The spatial distribution charac-
teristics of ecosystem service value in the study area are closely related to land use types. In recent 32 years, the spa-
tial distribution of ecological service value in the study area has shown obvious imbalance. The area with the highest
ecological service value is the area with abundant water resources, and the area with the lowest ecological service
value is the contiguous area with concentrated construction land. ESV significantly decreased in areas with the greatest
intensity of construction land expansion, including Nanchang urban area, Jiujiang urban area, and urban built-up areas
of other districts and counties. The areas with increased ESV are evenly distributed in the northeast and northwest of
the study area, as well as the southeast and southwest near the outside of the study area. 3) In the study period, the
synergistic relationship is the dominant relationship among ecosystem services, while the number of the trade-off’s re-
lationship is small and mainly existed between food production and other services. The results indicate that there is
conflict between food production and environmental protection, and there is competition between cultivated land and
other land use patterns in the study area. During 1988-1999 and 1999-2009, the other six ecosystem services showed
synergistic relationship except for food production service. From 2009 to 2020, the degree and direction of interaction
among ecosystem services have changed, and the maximum value of trade-offs and synergies have increased. The
trade-offs and synergies between ecosystem services has a profound impact on the balanced development of regional
ecological environment protection and economy. Moreover, trade-offs and synergies play an important role in co-
ordinating multiple goals, maximizing human well-being and supporting the sustainable use of social-ecosystems. The
research results can provide reference information for promoting the coordinated development of ecological environ-
ment protection and economy in the peripheral region of Poyang Lake.

Key words: ecosystem services value (ESV); ecosystem services trade-off degree (ESTD); trade-offs and syn-

ergies; the peripheral region of the Poyang Lake
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