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Abstract; As the most developed area in China, the Yangtze River Delta had undergone rapid urbanization since the reform
and opening up in 1978. The ecosystem services and functions were both affected significantly by human activities which can
be represented by land use change. Landsat5 TM imageries in 2009 and 2010 covering the Yangtze River Delta were
selected and classified for land use with overall accuracy and Kappa coefficient were 87.5% and 0.82 respectively, and
seven land use types, specifically, woodland, grassland, farmland, wetland, water body, construction land and unused
land were considered. The land use maps in 1980 and 2005 were from Chinese Data Sharing Infrastructure of Earth System
Science. The two sources of land use maps were geo-referenced. The temporal and spatial dynamics of land use in the
Yangize River Delta from 1980 to 2010 were analyzed supported by ArcGIS software. Then a simple ecosystem service value

estimation method initiatively proposed by Costanza and localized by Xie was adopted to calculate the ecosystem service
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value. The response of land use change on ecosystem service value was further analyzed. The results showed that; (1) the
area of construction land increased by 446.10% from 1980 to 2010. Followed the greatest change amplitude of all the land
use types, unused land, cropland, grassland, woodland and water changed 285.9% , -31.5%, -76.2%, —5.4% , 42.9%
in the same order. (2) The total ecosystem services value of the Yangize River Delta decreased from 4.21billion in 1980 to
4.02 billion Chinese Yuan (CNY) in 2010, reduced by 4.40%. The change trend of ecosystem service value of woodland
and grassland were nearly the same and presented increasing from 1980 to 2005 and decreasing from 2005 to 2010.
Ecosystem service value of farmland and wetland were both on the trend of decreasing while water body and unused land
increased from 1980 to 2010. In addition to the ecosystem service value of water supply, recreation and culture function and
waste treatment increased while the other ecosystem functions declined from 1980 to 2010. (3) Extremely low area of
ecosystem service value ( ESV) mainly located in the urban region and it increased dramatically following by urban
expansion along the Yangtze River and Hangzhou Bay from 1980 to 2010 was and spatially consistent with distribution of
arable land. The low area of ESV in the Southern Zhejiang increased while in the north of the Yangtze River Delta decreased
gradually in the last 30 years. The medium area of ESV had the same spatial distribution as woodland and mainly located in
the mountainous area of Zhejiang Province. The low area of ESV greatly reduced, particularly in the Southern Zhejiang. The
spatial distribution of high and extremely high area of ESV was consistent with that of the water body. (4) The ecosystem
service value of Changzhou, Huzhou, Jiaxing, Nanjing, Taizhou increased by 2.54% , 6.06% , 6.14% , 11.87% and 7.96%
while the other cities decreased during 1980—2010. Urbanization, industrial restructuring were major factors to influence
land use change, which caused the construction land expansion and the loss of farmland, woodland and grassland. ESV
declined during 1980—2005 mainly resulting from farmland and wetland reduction, while ESV declined during 2005—2010
and was caused by reduction of grassland, wetlands, farmland and woodland. Water conservation, waste treatment, soil

formation and protection and biodiversity conservation were the major ecosystem service functions in the Yangtze River Delta.

Key Words:; land use change; ecosystem service value; spatial and temporal dynamic; Yangtze River Delta
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Table 1 Ecosystems service value coefficients of land use categories in Yangtze River Delta

BRGNS 50k bS: F b B pis: K35k T FH
Ecosystem service and functions Woodland ~ Grassland Farmland Wetland Water body ~ Unused land
AR, Gas regulation/ ( JG/hm?) 6083.63 1390.544 869.09 3128.724 0 0

S A IHFT Climate regulation/ ( JG/hm?) 4693.086 1564.362 1546.98 29722.88 799.5628 0

JK IR FF Water conservation/ ( JG/hm?) 5562.176 1390.544 1042.908 26941.79 35458.87 52.1454
I 15454 Soil formation and protection/ ( JG/hm?)  6778.902 3389.451 2537.743 2972.288 17.3818 34.7636
YA Waste treatment/ ( JG/hm?) 2277.016 2277.016 2850.615 31600.11 31634.88 17.3818

L ZREPEE Y Biodiversity conservation/ ( JG/hm?) 5666.467 1894.616 1234.108 4345.45 4328.068 590.9812

B ¥1LE7 Food production/ ( JG/hm?) 173.818 521.454 1738.18 521.454 173.818 17.3818
JAA K Raw material/ (JG/hm?) 4519.268 86.909 173.818 121.6726 17.3818 0

YRR Entertainment culture/ ( J6/hm?) 2224.87 69.5272 17.3818 9646.899 7543.701 17.3818
At Total/ (JG/hm?) 37979.23 12584.42 12010.82 109001.3 79973.66 730.0356
222 XIS 3, L, , L, 5l REseies SR ESY; C, |, C, 457
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Fig.1 Land use classification map in Yangtze River Delta, 1980—2010
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W/NT 24.41% 71.04% ., 1980—2010 4, K3, A F)
FHHL AR R GRS AW — FL AT LT,
1980—2005 4F- , 7K sk A 1 ) A= 35 R 55 IR 55 0
Ay HIHEINT 9.64% 9.58% ;2005—2010 4F | /K B R
R 000 43 53038 0 T 30.28% ,252.08%

R2 1980—2010 FR=FH+ i F AEL
Table 2 Land use changes in Yangtze River Delta, 1980—2010

B LAY o - 2 K g ERAL AR
Year Land use types Woodland ~ Grassland Wetland ~ Water body ~ Farmland land land
1980 T Area/ (x10° hm?) 31670 925.5 1245 8723 63180 4051 15.77
2005 T Area/ (x10° hm?) 31810 988.8 876.6 9564 57260 9408 17.28
2010 T Area/ (x10° hm?) 29920 220.9 253.9 12460 43280 22120 60.84
1980—2005 ijji!ﬁge/( X107 hn?) 140 63.3 -368.4 841 -5920 5357 1.51
AFAL R Change rate/% 0.5 6.75 -29.5 9.75 -9.25 132.25 9.5
2005—2010 iﬁiﬁgd( 10° hum?) -1890 -767.9 -622.7 2896 -13980 12712 43.56
ARfE . Change rate/% -5.95 -77.65 -71.05 30.3 -24.4 135.1 252.1
1980—2010 ijfiﬁge/( X107 hn?) -1750 -704.6 -991.1 3737 -19900 18069 45.07
L3 Change rate/% -5.4 -76.2 -79.5 42.9 -31.5 446.1 285.9
#3 K=ZAiKX 1980—2010 EZXLXAMESRERSREMETL
Table 3 Changes of ecosystem service value of Yangtze River Delta, 1980—2010
1980 2005 2010 1980—2005 2005—2010 1980—2010
e AR AESKR ESK AR ok 4 AR
v Jmiﬂ I I G Igfi{ i zgfz/ i Igfi/ &
ESV/ ESV/ ESV/ ESV / ESV/ ESV/
(10°78)  (x10°58)  (x10°78)  (x10°0E) o (aotan) o (actae)
s Wood land 180.42 181.22 170.45 0.80 0.44 -10.77 -5.94 -9.97 -5.53
HiHh Grassland 1.747 1.867 0.417 0.12 6.84 -145  -77.66 -1.33 -76.13
Bt Farmland 113.827  103.161 77.974  -10.67 -9.37 -25.19  -24.41 -35.85 -31.50
{1 Wetland 20.356 14.333 4151  -6.02  -29.59 -10.18  -71.04  -16.21 -79.61
K38, Water body 104.642 114730  149.471  10.09 9.64 34.74 30.28 44.83 42.84
AR FH Unused land 0.002 0.002 0.007 0.00 9.58 0.01  252.08 0.005 285.80
A% I H Construction land 0 0 0 0 0 0 0 0 0
A3t Total 420.99 415.31 402.47  -5.68 -1.35 -12.84 -3.09  -18.52 -4.40

ESV: Ecosystem Service Value

322 BIUERRSR S SN EZ
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SRR A 28 R S Ik 55 AR AL 2218, HAE 1980—2010
AE ] B AR AR A3 2 -3.59% . ~1.72% , 1980—2005
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Table 4 Changes of structure of ecosystem service value of Yangtze River Delta, 1980—2010
RIS R E g R RS A AL A
e E R T - E%‘)\‘tt ?fﬂ&% j])Ffb ‘ 4 ; %}Eﬁli’z%‘ﬁ’l‘{ﬁ BAE%
gle Ecosystem Service Function, ESV, Ecosystem Service Value Change
Ecosystem Service Function
1980 2005 2010 1980—2005 2005—2010 1980—2010

S AKZEH Gas regulation 37.91 37.11 33.11 -0.8 -4 -4.8
ST Climate regulation 43.77 40.97 33.78 -2.8 -7.18 -9.99
JKIFIHFR Water conservation 87.93 90.12 99.08 2.19 8.96 11.15
Y B S5 -9 Soil formation and protection 57.3 55.06 47.16 -2.24 -7.9 -10.14
JEHIAE T Waste treatment 85.44 85.22 89.13 -0.22 3.91 3.69
Y ZREPEAE Y Biodiversity conservation 45.35 44.7 41.77 -0.65 -2.93 -3.59
Y= Food production 17.7 16.15 12.43 -1.54 -3.73 -5.27
JE 1 EE Raw material 23.17 23.11 21.45 -0.06 -1.66 -1.72
R RAR I Entertainment culture 22.42 22.87 24.57 0.45 1.7 2.15
&1t Total 420.99 415.31 402.47 -5.68 -12.84 -18.52
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Fig.2 Distribution of the ecosystem services value in Yangtze River Delta, 1980—2010
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Table 5 Variations of ecosystem service value change in each city of Yangtze River Delta, 1980—2010

225 M Variation

AR Change rate/%

X Region
1980—2005 2005—2010 1980—2010 1980—2005 2005—2010 1980—2010
M -1.68 -0.14 -0.68 2.18 0.35 2.54
B 0.85 0.10 0.36 -1.10 -0.24 -1.33
M 0.00 -2.53 -1.62 0.00 6.07 6.06
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ripRe 0.58 3.30 2.31 -0.76 -7.91 -8.61
JRM 0.78 0.72 0.73 -1.01 -1.72 -2.71
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] 2.92 0.80 1.51 -3.80 -1.92 -5.65
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