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Abstract: Due to the rapid development of social economy, urbanization, and forest industries, the ecosystem service was
standing the most withering fire in the south Jiangxi, a typically hilly area in China. To finding the ways on promoting the
ecosystem service of hilly area, the multiple effect of landscape pattern on ecosystem service should be investigated. In this
paper, we proposed a multiple analysis system to find out the drivers ( main landscape types and landscape pattern indexes )
of ecosystem service value. All the data was from 2000—2018 statistical yearbook and satellite remote sensing. Landscape
pattern indexes was analyzed by Fragstats 4.2 spatial tool, and the multiple relationship of the landscape pattern index and
ecosystem service was analyzed by SPSS statistical software. The results showed: 1) Forest land was the dominant landscape
type in the southern Jiangxi Province, but landscape type significant affected by human disturbance from 2000 to 2018,

leading to an obvious increase of construction land. Fragmentation, heterogeneity, type complexity, and patch separation
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were all increased, and the dominant patch types in the landscape formed a good connectivity. 2) The value of ecosystem
services decreased from 2560.97 billion yuan in 2000 to 2523.54 billion yuan from 2000 to 2018. The forest and
construction land ecosystem service has continuous decreased by years, and the forest ecosystem service value contributed
the most as a rate of 83.13% (from 2000 to 2010) and 110.75% (from 2010 to 2018). The value of all ecosystem services
decreased, only food production performed a unimodal curve and had a peak value in 2010. 3) According to the analysis of
the relationship between the landscape pattern index and the ecosystem services, the improvement of ecosystem service value
was associated with an increase of the contagion index and reduce of the Shannon’s diversity index. However, as the
landscape pattern varied among different regions, the relationship of landscape pattern index and ecosystem service value
also changed. This paper analyzed the temporal and spatial changes of land use and landscape pattern, investigated the
multiple relationship of landscape pattern and ecosystem service under rapid urbanization. We ascertained the main drivers’
traits of land use type and landscape indices to represent for changes in ecosystem service. Human interference due to the
rapid urbanization gives risk to the degradation of ecosystem service, these risk claims us to do optimize adjustment of the

landscape pattern of regions and increase the ability of ecosystem services.

Key Words:; ecosystem services value; landscape pattern; human disturbance; southern Jiangxi Province
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Table 1 ESV unit price of various land use in southern of Jiangxi Province
L HA FA2EA Land use type
B RGMSsTIhe Bk ) B

Ecosystem services function Cultivated e i A Construction AR
land Wood land Grass land Water area land Unused land

SARITT Gas regulation 1764.4 12350.77 2823.03 0 0 0
ARV Climate regulation 3140.62 9527.73 3175.91 1623.24 0 0

JK IR FE Water conservation 2117.27 11292.13 2823.03 71916.74 -6678 105.86
iﬁfﬁiiﬂ protection 5152.03 13762.28 6881.14 35.29 0 70.58
WAL Waste treatment 5787.22 4622.71 4622.71 64153.4 -2174.1 35.29
W) ZREME LR Biodiversity protection 2505.44 11503.86 3846.38 8786.69 0 1199.79
YL Food production 3528.79 352.88 1058.64 352.88 0 35.29
JEALRHE = Raw materials 352.88 9174.85 176.44 35.29 0 0
IR CAE Recreational culture 35.29 4516.85 141.15 15314.95 214 35.29
1t Sum 24383.94 77104.06 25548.44 162218.48 -8638.1 1482.09
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Table 2 Variety of Landscape indicators in Southern of Jiangxi Province from 2000 to 2018

1 2000—2010 4§ 2010—2018 4
FOULFR 2L . -

. 2000 4E 2010 4F 2018 4 AR AL
Landscape index . .

Mean variation Mean variation

S BT HCE (NP) 24534 20762 21475 -377.200 89.125
BEER2E FE (PD) 0.62 0.53 0.55 -0.010 0.002
I K BEHAE L (LPT) 37.86 36.57 36.24 -0.130 -0.040
SO RAE L (LSI) 124.79 127.97 129.44 0.318 0.183
FOUL S AE 48 41 ( CONTAG) 73.65 73.25 72.15 -0.040 -0.137
TR ZHFEHFEE(SHDI) 0.77 0.78 0.82 0.001 0.005

NP . Number of patche; PD: Patch density; LPI. Largest patch index;LSI: Landscape shape index; CONTAG: Contagion Index; SHDI: Shannon’s

diversity index
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Fig.4 Varieties of ecosystem services value of Southern of Jiangxi Province from 2000 to 2018
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X Jer 85 ESV S AHC, Al EL B AR RAROC; AR ik B E A PD 5 ESV §5AC, &
ME R ES ESV BEAX, FFEE M i S5 85 ESV MR C, o By 2 SRR ARG,
ESV 5 PD FHCHEAR 3 X 8 = 2 M g X i i =N B E 8w E 3 5 8 ESV 5 LSIAHCHE
e R DX 358, = 3 A 7 5 i M X ) AR R 2 BT
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Table 3 Related coefficient of ESV and landscape index in Southern of Jiangxi Province

FWFEEL Landscape index PD LPI LSI CONTAG SHDI
SAMA Total value 0.590 0.841 -0.902 1" -0.997 "
K Ik SR 5 (B Water area ecosystem services value -0.864 -0.987 0.999 -0.906 0.885
AU AR IR 45l Construction land ecosystem services value -0.515 -0.788 0.859 -0.998 * 1
ST Gas regulation 0.641 0.874 -0.928 0.996 -0.991
SMEJHFT Climate regulation 0.601 0.848 -0.907 0.999 * -0.996
JKUEIEFE Water conservation 0.573 0.829 -0.892 17 -0.999 *
I 5 4 Soil formation and protection 0.619 0.859 -0.916 0.998 * 0.999
JEYIALTE Waste treatment 0.417 0.716 -0.797 0.984 -0.992
L ZREPEAR D Biodiversity protection 0.636 0.87 -0.925 0.997 -0.992
B Food production -0.194 0.171 -0.293 -0.695 -0.729
JEbA A 7 Raw materials 0.636 0.871 -0.925 0.997 -0.991
PRIR AL Recreational culture 0.646 0.877 -0.930 -0.995 -0.990

#% FRINTE 0.01 GUH (AU ) MIRPER 5, + 7E 0.05 U (AR ) MORHE R % ;PD . BREHUEJE Patch density ; LP1; i KBEHIE AL Largest patch
index ; LSI; S ARTE B Landscape shape index; CONTAG . S WL SIE Contagion Index; SHDI Tk ZFEPEFE S Shannon's diversity index
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