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Abstract: Ecosystem service function is closely related to landscape pattern evolution. Studying the coupling and
coordination of ecosystem service function and landscape patterns is of great significance to regional development. Using
Grain for Green Project (GGP) in the Wuling Mountain area, the distributed calculation method, landscape pattern index
analysis, and coupled coordination model were adopted for the study. The purpose of this paper is to reveal the coupling and
coordination between the ecosystem service function and landscape pattern of the area. The results showed that; (1) The

quality of various ecological service functions of GGP increased significantly from 2005 to 2017. For example, the most
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significant increase in the quality of the nutriments accumulation function increased by 5.51 X10*t/a, about 18 times of the
previous. The least significant increase in the quality of the solid soil functional materials was 4404.73 x10*t/a, about 17
times as much as before. The best spatial distribution patterns of the ecosystem services gradually expanded from the west to
the south-east. (2) Time and space differences exist in the landscape evolution. The landscape patterns changed
conspicuously , with changes concentrated in the central and western regions from 1995 to 2005. (3) There is a high level of
coupling and coordination between GGP ecosystem services and landscape pattern evolution in Wuling Mountaina. The

results can provide a scientific basis for land-use planning and GGP implementation in the Wuling Mountain area.

Key Words: ecosystem services; transfer density; landscape index; coupled coordination
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Fig.1 Geographical Map of Wuling Mountains area
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Table 1 Implementation of GGP in Wuling mountain area
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Table 2 Calculation formula of ecosystem service function of GGP

25 251)

Service category
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Calculation formula
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Table 3 Quality of GGP Ecological Benefit Material in Qinba Mountains
\
e G, ¢, , G, Gy G, Gy Gy
Particular year
2005 1.99 304.72 10.46 19.19 0.33 44.17 1.43 221.77
2017 32.61 4712.45 166.27 329.99 5.84 727.08 23.34 3478.5

G, : TR /K IR Water storage( x103m®/a) ;G, ; [ + 45 Soil consolidation( x10*t/a) ;G : FEAEHI T it Fertilizer conservation( X 10*t/a) ; G, ; [
AT it Carbon sequestration (X 10*t/a) ;G5 : BRI i Oxygen release (X 10*t/a) ;G : MR FE 4 [ 1F Forest nutrient retention( x 10*t/a) ;G ;
AL B F )5 & Negative iron supply (x10%24/a) ; Gg : WIS L4 JFi i Absorption of pollutants( X 10*t/a) ; Gy : Wi 224 JFi & Dust retention ( X

10*/a)
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Fig.3 Spatial Distribution Pattern of Ecological Benefit Material Quantity of GGP in Wuling Mountain area in 2005 and 2007
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Fig.4 Transfer density of landscape pattern in Wuling Mountain area
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Table 4 Landscape horizontal landscape pattern index in Wuling Mountain area

EE0)

Particular year NP PD CONTAG SHDI SHEI Al
1995 12596 0.0772 53.0410 0.8639 0.4821 62.3412
2005 12510 0.0767 53.0176 0.865 0.4828 62.4965
2015 12875 0.0789 52.5471 0.8736 0.4876 62.2899

NP ; 5% Number of Patches ; PD : 5585 i Patch density(n/hm?) ; CONTAG ; £ %E 3541 Contagion index( % ) ; SHDI: F i Z 4 Shannon’
s diversity index ; SHEI; & ¥ ¥ 5] Shannon’s evenness index;AI;%%J}% BHL Aggregation Index( % )
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ATIEIX 2005—2017 4[] 1 2 (EHEA 71158, FHRL Y, 55 0 Ja) 48 £G5B 2005—2015 47 [] 1Y 25 (E R TR 5 Ph ol
FEATHT , A A5 R 45 T e O 5% /K R | [ B i 2B AR ) 2 REPE AR D D) 68, SOULKE SR EEHL NP PD | CONTAG
SHDI SHEI AT, &5 5 F £ PR .

2SR GRS NS A SR 25 B VPN T8 8, R4 A Mo T A7 e 25 57, 280 T A S WA Je 40 A 1 Dl 4 g, A
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Table 5 Coupling coordination relation between the ecosystem services of GGP and landscape pattern index in Wuling Mountain area

Hh Tl A B

Municipal administrative U, U, c T D Coupling Coordination
district degree degree

T L FEE R A R M 1.4734 1.6779 0.4989 1.5757 0.8867 WA e £
HE 1.1097 1.7174 0.4883 1.4135 0.8308 HHEER A W BE D
HAET 1.0043 1.5517 0.4884 1.2780 0.7900 RS TR B P
i) 1.2848 1.5324 0.4981 1.4086 0.8376 RS e £ 8]
IR 1.0547 1.5383 0.4912 1.2965 0.7980 WA R A
ARBA 1.2289 1.3844 0.4991 1.3066 0.8076 RS e £ 39
PG - SRR TR 1.4064 1.4360 0.5000 1.4212 0.8429 HHEER A B EE
25 BATIT 1.0152 1.7098 0.4835 1.3625 0.8116 RS e B 3 9]
KA 1.0688 1.5078 0.4927 1.2883 0.7967 TG TR B DA
EN 2.0000 1.8318 0.4995 1.9159 0.9783 TR A B D
H{— 3 IX 1.4915 1.2182 0.4974 1.3548 0.8210 HHER A W BE
8] 1.2329 1.6330 0.4951 1.4329 0.8423 hEME B

U, : SR GRS 44 T $5 50 Comprehensive evaluation index of ecosystem services; U, ; 5% WLA% J5) 254 - 5 50 Comprehensive evaluation

index of landscape pattern; C; #5 & JCBKJE Coupling correlation degree; T': £ & P F135 %X comprehensive harmonic index; D ¥ & W3 I8 )& Coupling co
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