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Spatio-temporal variation of ecosystem services value in Yancheng
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Abstract: Estimating the value of ecosystem services in coastal wetlands could provide important information
for the protection and restoration of wetland ecosystems and decision-making. To reveal the spatio-temporal
variation of ecosystem services value (ESV), the Yancheng coastal zone, a fragile region with a high intensity
of reclamation activities, was taken as the research area, the thematic map (TM) and enhanced thematic map
(ETM) remote sensing images of 1997, 2007, and 2014 were processed to obtain landscape type information.
The ESV of the three periods was estimated by a grid unit in the study region and explored through spatial and
temporal scales. Results showed that the total value of the ESV in Yancheng coastal zone decreased from
13.433 billion Yuan in 1997 to 9.713 billion Yuan in 2014 with the main reason being the decrease of Phrag-
mites australis marshes, Suaeda salsa marshes, and river area in natural wetlands. ESV also changed signifi-
cantly in space. The area and spatial distribution of the highest ESV decreased significantly, and the spatial
distribution and area of the lower ESV increased gradually. The spatial autocorrelation index showed that ESV
had a significant positive correlation and spatial connection which showed a downward curve on the whole. The
sensitivity index of the research area was less than 1 from 1997 to 2014 which showed that the results of ESV
estimation were credible. Thus, the trade-offs and synergies among different ecosystem services in coastal zones
should be explored with more attention being paid to protection of natural wetlands, such as P. australis marsh-
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es, S. salsa marshes, and rivers, in future ecosystem restoration and management and with wetlands being ratio-
nally planned to realize the sustainable development and utilization of the coastal wetland system. [Ch, 3 fig.
6 tab. 26 ref. ]

Key words: landscape ecology; ecosystem services value (ESV); spatial and temporal variation; autocorrela-

tion; sensitivity analysis; Yancheng
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Figuwre | Landscape map in Yancheng coastal zone
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Table 1  Ecosystem service value unit area of different ecosystem type in Yancheng coastal zone

SO R B {E/ (JC - hm™) SO Y B A {E/ (JC - hm™)
B 20 967.23 e 3689.16
JrAH it 10 695.93 Y 6 024.76
PR TE 145 364.00 tapi 120 360.52
[ RERERES 145 364.00 £ 7 920.00
HAEK R 145 364.00
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Table 2 ESV of different landscape types in Yancheng coastal zone from 1997 to 2014
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ESV/f¢ ot L A51/% ESV/iZ 7t L 1511/% ESV/iZ ot L4511/ %
it 31.84 23.70 35.01 29.74 35.54 36.59
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PR 35.51 26.43 27.20 23.10 14.90 15.34
i 32 VA 1 31.57 23.50 3.46 2.94 3.12 3.21
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e 2.97 221 2.10 1.78 1.46 1.50
HE b 0.76 0.56 1.40 1.19 0.95 0.98
IR 12.75 9.49 11.88 10.09 9.15 9.42
HhH 0.59 0.44 0.10 0.09 0.64 0.66
it 134.33 100.00 117.72 100.00 97.13 100.00
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Table 3 ESV level in Yancheng coastal zone from 1997 to 2014

ARy ESV %40 #ME/A i H/km? Lt 4511/% Ay ESV 49 BME/A  mA/km? Lo 11/ %

1997 KX 151 522.85 14.84 R IX 22 195.43 5.55
BARIX 242 1 986.94 56.38 X 33 297.00 8.43
X 45 394.44 11.19 &t 507 3523.99 100.00
BREX 17 151.86 431 2014 KX 132 355.83 10.10
s 22 467.90 1328 AR 314 2 626.85 74.54
&t 507 3 523.99 100.00 X 20 26,36 a4
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BARIX 289 2393.42 67.92 X 20 179.99 5.11
X 30 259.53 7.36 &t 507 3523.99 100.00
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Figure 2 Spatial pattern of ESV level in Yancheng coastal zone from 1997 to 2014
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Figure 3 Local spatial autocorrelation of ESV in Yancheng coastal zone from 1997 to 2014
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Table 5 Local spatial autocorrelation of ESV at grid scale in Yancheng coastal zone from 1997 to 2014

e ##% 0 54>
RPN B X m— R RKX IR X R—m R IR R X
1997 371 79 45 12 0
2007 412 52 29 14 0
2014 431 38 24 13 1

3.5 HHEMESH

SR PR HR B0 C. oA 2 ESV Bt 8] 25 £k 175 50 0 0 (8 R BRI RR B o A 95 0 4% S0 UL 28 Y 1 47y
{EH R BT 5 R 50% K 55 4E ESV /A8 B0 . 26 6 . BF5E X AE 1997-2014 485 (5 R 45
) C.<<1, AT UL, ESV %I ESV #i{ RECE Lok = 5, R4 L nlfs.

®6 #HWiBFET 1997-2014 &£ ESV XM ERBHISEXEE

Table 6  Sensitivity of ESV to value coefficients in Yancheng coastal zone from 1997 to 2014

Ve il ¢ SO ¢
1997 4 2007 4= 2014 4 1997 4= 2007 4 2014 4
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HAE K BRI 0.109 4 0.259 1 0.230 2
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