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Abstract: [ Objective] Quantifying and analyzing the value and spatiotemporal changes of ecosystem services
in the key coupling zone of mountain-river-sea is helpful to understand the current situation of ecosystem
services, and then clarify the trade-off / synergy relationship between ecosystem services in the key coupling
zone of mountain-river-sea. It is of great significance to improve the understanding of the interaction between
ecosystem services and promote the comprehensive sustainable development of the region and the protection
and restoration of ecological environment. [ Methods] Based on the landuse data from 1990 to 2020 and the
revised equivalent factor table, the grid method and geographically weighted regression were used to analyze

the spatial and temporal changes of ESV and the relationship between various ecosystem services and their
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spatial differentiation characteristics in the mountain-river-sea coupling key zone from 1990 to 2020.
[Results ] From 1990 to 2020, the total ESV in the key zone of mountain-river-sea coupling increased from
CNY 78.855 billion to CNY 79.230 billion, with an increase of 0.48%. The ESV of forest land, cultivated
land and water land was higher, which was the main contribution factor of the total ESV in the area. The
ESV of construction land was lower, and the ESV showed a trend of decreasing from northwest to southeast
in space. From 1990 to 2020, the interrelationships of various ecosystem services were mainly synergistic,
accounting for about 85.45%. The high-value areas of trade-offs mainly distributed in the central and south-
ern regions of the mountain-river-sea coupling key zone, and the low-value areas mainly distributed in the
karst mountainous area of Baise City; the synergistic low-value areas mainly distributed in urban and coastal
areas with dense population, frequent human activities and relatively developed economy. [ Conclusions ]
From 1990 to 2020, the ecosystem services in the key coupling zone of mountain-river-sea were coordinated
and maintained a dynamic balance. Food production activities would affect the ability of other ecological serv-
ices. In the future, local governments should strictly control the development boundary of production activi-
ties and pay attention to environmental protection and restoration of production areas.

Keywords : ecosystem service value; landuse; temporal and spatial changes; balancing synergy; mountain-riv-

er-sea coupling key zone
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Table 1 Landuse type ecosystem service value coefficient (ESV) in the key coupling zone of mountain-river-sea
Jt/km”
— G e/ g b A L K 45k A by U
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Table 2 Landuse type area and proportion of the key coupling zone between mountain-river-sea from 1990 to 2020
A gt Bl Ho M T K3 R b HBE T e
TR/ km? 31126.94 75375.70 364.27 1115.20 2.54 413.88
1990 4 dit/ % 0.29 0.70 0.00 0.01 0.00 0.00
TR/ km? 31172.10 75308.60 222.59 1168.76 1.55 524.93
1995 % mite/ % 0.29 0.69 0.00 0.01 0.00 0.00
[/ km® 30958.82 75298.18 165.72 1244.72 2.20 728.89
2000 4 dite/ % 0.29 0.69 0.00 0.01 0.00 0.01
r T/ km® 33069.52 73012.10 136.14 1344.98 1.12 834.68
2005 4 d/ % 0.31 0.67 0.00 0.01 0.00 0.01
A/ km? 30592.40 75200.00 123.66 1461.24 1.05 1020.17
2010 % di b/ % 0.28 0.69 0.00 0.01 0.00 0.01
1 A/ km? 29626.20 75956.47 124.61 1411.56 0.91 1278.78
2015 % di b/ % 0.27 0.70 0.00 0.01 0.00 0.01
M/ km? 30044.22 75512.04 90.81 1261.42 1.79 1488.24
2020 4 dite/ % 0.28 0.70 0.00 0.01 0.00 0.01
F3 1990—2020 FTHERMEXETEHLEESTEZGERENERTK
Table 3 Value and changes of ecosystem services in the key coupling zone of mountain-river-sea from 1990 to 2020
A b ESV/{Z7t 1990—2020 4E
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it 684.21 683.60 683.51 662.76 682.62 689.49 685.45 0.18
Ll 2.03 1.24 0.92 0.76 0.69 0.69 0.50 —75.07
7K 38, 45.64 47.84 50.95 55.05 59.81 57.77 51.63 13.11
b IWiER: ! 0.00 0.00 0.00 0.00 0.00 0.00 0.00 —29.61
G 0.01 0.01 0.01 0.02 0.02 0.02 0.03 259.58
it 788.55 789.43 791.75 778.78 798.82 801.90 792.30 0.48

G3HT LI FE A DG BT BRIV A 25 3R 48 55 (6 &
AR O, SRR HRTR S ESV B K T 5 A
ESV ARfbitash—3, WFoeut 1 ik 55 TifE ESV 51
BB B KL 25 B ESVET % LA b R R RIS b
22% Dk b S IR 5 i 52 /N SCA IR 55 DI RE
i AV ZE AT HEAR S A A SCIE T A IR 45 ESV
() B TTHR R T O A W) 2R g SR R 55
ESV 1) 32 5Tk R W A 7= R0 FORHE 7= S R 45 i 55
ESV 1 EE 5Tk H 7. 2005 4EHELG IR 45 DhRE b &k
7= ESV S0, JFoRk A r= K e IR AL Ak b, B T
2005 AFHF by ARS8 0 B B0 Bl T AR, ARl A= 7 R

FEINA B T 7K R K, DT 7K W RS 45 B R R /b i
2005 AF 5 MR 55 Dy e v i SRR A IR L ER
i ESV KR/ X 5k HLE ESV 284k —2, J5 A
SR TR AU D . I XK S AR A AR A R Ak
R /b 19902010 AEHE N, 2010 4FHG N &8 d5 1= » B
J& 20102020 4F 32 #i0 . /K SCIE T ESV ARk 5 2 —
0, BEBHIZAE 58 X N K SCl T ESV AR {6 32 %2 2 22 K
ol i FRUAR b i

3.22 ABRAMEMATE TR RiE—SIAH
LT R A DG B4 1990—2020 4F ESV 25 [] 48 1k 4
fiE A 3C 38 5 4% B AE S O 58 OB, #5E Dh 5 km X



42

R A A LD VT IR S BT A 25 R BT IR 55 M L I 2 A A B H A A B 5 269

5 ks RO BIEFE XA 23 S 4 375 ANFEARIL, KT
Kriging i {5 77 7 X M6 W £ 17 5 — 20 40 B2 3l 5 [ 9%
Wi i ok ESV BRI 3 AR VB R A B R R S

AN AR 5 F] 1990 4F L1995 4F . 2000 4E 2005 4F
2010 4F 2015 4E 1 2020 4F 7 B 11y V105 85 4 06 g e
ESV 5 [0] 43 A % Jay (B 2)

T4 1990—2020 FLITEBEXBTEMESEEREMERT L

Table 4 Value and changes of individual ecosystem services in the key coupling zone of mountain-river-sea from 1990 to 2020

— Y KA YR ESV/{ZIt
IR 45 o fig iR %5 Thie 1990 4F 1995 4F 2000 4F 2005 4F 2010 4F 2015 4F 2020 4F
1o/ 25.00 25.02 24.92 25.76 24.79 24.37 24.48
N T JEURL A= 77 23.91 23.91 23.87 23.51 23.83 23.92 23.82
KR 2 —5.47 —5.39 —5.07 —6.41 —4.33 —3.77 —4.46
S AR AT 79.94 79.85 79.78 78.69 79.67 79.92 79.60
AP 206.99 206.70 206.65 201.19 206.56 208.29 206.97
T A 55 AL I 8 62.50 62.48 62.56 61.11 62.86 63.24 62.56
IR SCH T 184.03 185.35 187.32 187.71 193.13 192.29 187.39
- A 89.24 89.13 89.10 87.22 89.05 89.61 89.11
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Fig. 2 Spatial changes in the value of ecosystem services in the key coupling zone of mountain-river-sea from 1990 to 2020
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Table 5 Sensitivity analysis of ecosystem service value in the key coupling zone of mountain-river-sea from 1990 to 2020
b R 2 08 1990 4E 1995 4E 2000 4F 2005 4F 2010 4¢ 2015 4 2020 4F
B VC+50% 0.072 0.072 0.071 0.077 0.070 0.067 0.069
ML VCE50% 0.868 0.866 0.863 0.851 0.855 0.860 0.865
T VCE50% 0.003 0.002 0.001 0.001 0.001 0.001 0.001
K VCE50% 0.058 0.061 0.064 0.071 0.075 0.072 0.065
KF L VCE50% 0.000 0.000 0.000 0.000 0.000 0.000 0.000
A VCE50% 0.000 0.000 0.000 0.000 0.000 0.000 0.000
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Fig. 3 Time variation of ecosystem service trade-off/synergy relationship in the

key coupling zone of mountain-river-sea from 1990 to 2020
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