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Ecosystem services value prediction and driving forces in the Poyang Lake Eco-
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Abstract: The Poyang Lake Eco-economic Zone is China's first ecological economic zone raised to the national strategy.
Based on the MODIS data of 2004, 2008, 2012, and 2016 for the Poyang Lake Eco-economic Zone, the land use/cover of
the four corresponding periods were obtained. Ecosystem services value data for 2-year intervals from 2016 to 2024 were
predicted according to-the revised table of ecosystem services equivalent values per unit area and the grey GM (1,1) model.
The driving forces for the change in ecosystem services values were analyzed. The results revealed that from 2004 to 2016,
the area of grassland, construction land and unused land increased; the outcome of arable land, forest land and water area
turned out to be opposite. While with the ecosystem services value predictive change rate being only —0.17% from 2016 and
2024, it indicated that the regional ecosystem services value would be relatively stable. With reference to the analysis of

driving forces, we found that human activities interference remained moderate level in spatial distribution. The urbanization
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rate was the first driving force that decreased regional total ecosystem services values, followed by the non-agricultural
population, population density, the primary industry GDP, the secondary industry GDP, fixed assets investment, total
GDP, and the tertiary industry GDP. Strengthening on land use planning and regulation, the expansion of urban
construction land control, the industrial structure adjustment, and pollution reduction will promote the improvement in total

ecosystem services values of the Poyang Lake Eco-economic Zone.

Key Words: ecosystem services value; land use structure; gray forecast model; driving force; Poyang Lake. Eco-

economic Zone
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Fig.1 Location of the Poyang Lake Eco-economic Zone
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Fig.2 The characteristic of climate change in the Poyang Lake Eco-economic Zone from 1953 to 2013
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Fig.3 Maps of land use classification in Poyang Lake Eco-economic Zone from 2004 to 2016
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Table 1 Land use structure and ecosystem services value changes in the Poyang Lake Eco-economic Zone from 2004 to 2016

S B o i kiko U e
Statistics, types Arable land Forest land Grassland Water area land Unused land Total
2004 T AR Area/( x 10*hm?) 230.23 139.83 88.30 43.81 6.61 2.04 510.82
i Value/ (X108 7T 108.73 216.98 62.45 89.22 0.10 0.13 477.61
2008 AL Area/(x10*hm?) 227.25 132.93 99.74 41.69 7.71 1.50 510.82
M Value/ (x10°7T) 107.33 206.28 70.54 84.90 0.12 0.09 469.26
2012 [A Area/ (% 10*hm?) 200.94 123.48 134.69 40.96 10.00 0.74 510.82
HH{HE Value/ (x1087T) 94.90 191.61 95.26 83.42 0.15 0.05 465.39
2016 TEAN Area/( x10*hm?) 204.02 130.86 129.05 32.59 12.05 2.24 510.82
M Value/ (x1087T) 96.36 203.06 91.27 66.36 0.19 0.14 457.38
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Table 2 Strength indices of human‘impact for different land types
T A B S0 Hi pi &4 B ARFI R Hb

Land use types Arable land Forest land Grassland Water area ~ Construction land ~ Unused land

N GE S ()

Strength indices of human impact

0.61 0.12 0.09 0.12 0.94 0.08
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Table 3 Grey dynamic model for various land use types in the Poyang Lake Eco-economic Zone from 2016 to 2024

Hel REBHBR Y, B R TR
Land use types Grey dynamic model Y, Model verification Mean error/ %
#FHb Arable land Y=-1681618.873668¢ 013271 +1704641.5(t=1,2+++---n) ARAT -0.06
Mt Forest land Y=-11288144.299197e %1170 1 11303127.5(¢=1,2++++-'n) i -0.12
ML Grassland Y=440527.742687% 041201 ~432697.9(1=1,2+----n) — % -1.13
JKI Water area Y=-114860.641695¢ 038401 1 119241 4(1=1,2++++--n) RAT -0.14
H % AL Construction land Y'=6649.462037e" 1028411 -5088 3 (1=1,2-++--+ n) ARAT -0.04
AF A Unused land Y=-6872.485853¢ 00224851 4.7076.6(1=1,2+++--- n) — % -1.21

3.1.2 ABRGMRSURE S U E T

HEBHIEIAE A 2605 X 2016—2024 4F- 4% - Hb IS A= 25 22 50 Ik 55 4 1 T 45 0 IS 4, (T LU, R BH 9 A=
DAV AR RGMFS MER) EE BN K, TR -0.15% , H b A= 25 FGeHR 55 M (535 hn 5.00 12
TG BEHb B RN K 0 A2 A R GRS (2 s/ 2.31 1,92 AZT0HN 1.49 42,705 FE38 b RN R ) P Hb AR 25 2R
GRS I E AR . IBIFFE DX T0I AN (B A AR A 3R] DU Y, 30 B A= S 28 0% X AR SR B i i e R
K 8 a WRIUNE N EEIRT A G A X — 3 R R ] G R E A8 40 KW 5 & B, Wi A
FIGROR T heoE ARSI BOR M VE B30, A TR B AR, 2 SO AR AR M IR AR X R E

x4 BIAPESEFX 2016—2024 FETMERESRGRENET N
Table 4 Changes of ESV and total value of various land types in the Poyang Lake Eco-economic Zone from 2016 to 2024

e} BRGNS H Ecosystem services value /10° 70 A E AR fl R

Land use types 2016 2018 2020 2022 2024 Value changes Rate of changes/%
Bt Arable land 96.36 98.33 97.02 95.72 94.44 -1.92 -1.99

MM Forest land 203.06 202.36 20425 206.15 208.06 5.00 2.46

EHlL Grassland 91.27 88.08 87.89 88.48 88.96 -2.31 -2.53

K3, Water area 66.36 67.22 67.04 66.94 64.87 -1.49 -2.25
AU HL Construction land 0.19 0.21 0.23 0.25 0.28 0.09 50.41
KA Unused land 0.14 0.08 0.11 0.06 0.06 -0.08 -55.33

At Total 457.38 456.28 456.53 457.59 456.68 -0.70 -0.15

Xof 7 BH AR 25 2 BR X R AR S R GE R S5 DI RE R BT BRE A5 SR (32 5) 3R MR bR A 7= I3 R S
b B SAGR 5 R 55 D g S R ks 35 M (B I L3253 3112 0.97% ,0.90% 0.62% F110.17% . Ui (B [ bR i it
1.00% FIEZS ARG DI RE N RN AL HE (- 1.26% ) MY (-1.03%) , 30425 AR 55 D REF- X5 40 (5 K /NI
K KPR TR > SRS A W REPE AR 3 > B 0 A B > A V9 >R IR 4 > 18 AR SOk > B W R 7= > SRR R A
7o WAESR G MRSS DIBe B AN (E ARG 24T , K 50 RA 72 360 BH W A S 2 B IX 0 = AR S R GRS T fig , B
TREAIIME LE 5 209% LA I, 33 322 R OA BIF 51X dal 2 T ) o A 3 b AR 471X, 7K P K R T8 9 4 4, TRt /K TR
TSRS DI R B s . HUOh BRI 55 T g, AN (5 EUl L 18% ., AN, A Z R E R b R
IALER AR AR AR IR S5 T REMN [ th AR T T 10% .,
3.2 HBHAES LT X ARG RS M EWRSh )

WL R, A\ T A 2 B S N R 2 S8 K 1 A S5 H 74k | I 7 — 25 5% M A 25 R S8 10 IR 55 2
RE' ASEIFIE AR T3 St S 4B M R E T T AES RGEMR S AL RS 7
321 Asgm R RIS

SRR N R 52 00 R X RIS DX A 25 AR G R 55 (A8 A AR 5% i, A SR 9 XK 054 1 kmx ]
km FYSOWEATE, 0BT 4 SO TT I AN B M 255 18 5 (HAT) | R 25 B 48 BUELVE R 45 5O T o 2
{8, % Kriging 25 [E]4f {1593 2004 2008 2012 1 2016 4F 4 # A K THRFLRE 23 a0 AR 1 (8 4) .
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Table 5 The value changes of ecosystem services function in the Poyang Lake Eco-economic Zone from 2016 to 2024
I H H SRS IBEME Ecological services value/x 108G HEF (#aA)
Item 2016 2018 2020 2022 2024 Ranking( trend)
W77 Food production 19.39 19.53 19.38 19.31 19.19 8( 1)
JEA B 7 Raw material production 17.79 17.77 17.83 17.90 17.95 9( )
ARIEAY Gas regulation 51.56 51.30 51.51 51.80 52.06 6(1)
SAEHHY Climate regulation 53.58 53.28 53.37 53.57 53.67 5(1)
JKIFWFE Water conservation 92.55 92.56 92.55 92.84 92.12 1!
JEYAEFE Waste disposal 54.82 54.98 54.85 54.82 54.13 41
LR Erosion control 82.45 82.19 82.08 82.14 82.17 (! ).
LW ZAREPEAR B Biodiversity conservation 59.56 59.22 59.23 59.56 59.54
Y255 304K Entertainment 25.68 25.44 25.74 25.66 25.84 1)
A1t Total 457.38 456.28 456.54 457.59 456. —

]
W R R T b AR R

B4 AATHGERRESHE

Fig.4 The distribution of integrated intensity of human disturbance
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Fig.5  The correlation between demographic factor and regional ESV in the Poyang Lake Eco-economic Zone
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Fig.6 The correlation between economic factor and regional ESV in the Poyang Lake Eco-economic Zone
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