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Abstract: Land use change alters the original ecosystem service values ( ESV) and function of land related toregional
sustainable development. This research chose the coastal city of Xiamen as a study area wusing land use data and related
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dynamic degree and calculated and analyzed the land use change in Xiamen City and its effects on ESV. The results
showed that the land use dynamic degree ( LUDD) in Xiamen was more than five times the national level during the same
period of 1989—2010. In this period both the dynamic degree of built-up land in Xiamen City and entire nation were
higher than other types of land use. Between 2000 and 2010 Xiamen’s LUDD was nearly five times ( 458.94%) that of
between 1989 and 2010. Furthermore the built-up land net change and dynamic degree in both Xiamen and the entire
nation were as times as those in 1989—2000 much higher than that of other land use types. In comparison with the LUDD
for Xiamen City and three other coastal areas the built-up land was also higher than other land use types. Additionally

Xiamen’s dynamic degree of built up land ranked higher than that of Zhejiang Coast > Xiamen > Fujian Coast > Jiangsu
Coast. Regarding the spatial patterns the increase of the built-up land in Xiamen was mainly by the landfills of watersheds
and occupied the farmland around the coastal zone. Forest land remained steady in the northern area.During the period of
1989—2010 the ESV in Xiamen was consistently in decline of which the total decreasedamount of ESV in 2000—2010
( 120 million Chinese Yuan) was more than 10 times ( 1382.57%) of that ( RMB 10 million) in 1989—2000. Because of
the large area reduction in water and farmland the ecosystem service functions such as water conservation and waste
disposal tended to be weakened resulting in many ESV components decreasing in the entire period from 1989 to 2010. The
largest decline was hydrologic regulation and waste disposal with minimal changes in food and raw material production.
During the 1989—2000 stage the ESV change in soil protection contributed the most whereas in the 2000—2010 stage

the ESV change in the hydrological regulation made the biggest contribution. In 2010 the ESV per km’of Xiamen was
ranked at a low level in the eastern coastal areas. Looking back on its high LUDD in 2000—2010 it indicated that Xiamen
needed to define an ecological redline for strict protectionon keyecological functional zones especially for watersheds and

forest land in the northern area.
Key Words: urbanization; land use; temporal spatial change; transition matrix; Xiamen City
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Table 1 Land use change from 1989 to 2010
Farmland Forest Grassland Watershed Built-up land
Time
/km? /% /km? /% /km? 1% /km? 1% /km? 1%
1989 664.8 41.1 474.3 29.3 150.9 9.3 148.9 9.2 178.3 11.0
2000 624.0 38.6 470.1 29.1 152.7 9.4 153.7 9.5 216.7 13.4
2010 473.0 29.3 474.5 29.4 130.7 8.1 121.6 7.5 413.5 25.6
1989—2000 -40.8 -6.1 -4.2 -0.9 1.8 1.2 4.8 3.2 38.4 21.5
2000—2010 -151.0 -24.2 4.4 0.9 -22.0 -14.4 -32.1 -20.9 196.8 90.8
1989—2010 -191.8 -28.9 0.2 0.0 -20.3 -13.4 -27.3 -18.3 235.2 131.9
1989.2000 2010 ( 1) N 3
70.4% 67.7% 58.7% -
21 (235.2 km®) 2010 25.6%
o (-191.8 km?) (-27.3 km?) ,
( ) o
20 o
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512.5%-.370.1%.668.8% ( 1) . #30 2000—2010
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Table 2 Land-use transition from 1989 to 2000
Land use into
Time Land use out
Farmland Forest Grassland Watershed Built-up land Total
1989—2000 1.2 (0.2) 0.5(0.1) 11.1(1.7) 31.8(4.8) 44.5(6.7)
2000—2010 0.6(0.1) 0.1( 0.0) 5.6(0.9) 150.5( 24.1) 156.8( 25.1)
0.9(0.2) 2.3(0.5) 0.8(0.2) 14.2(3.0) 18.2(3.9)
0.3(0.2) 19.8( 13.0) 0.1(0.1) 5.6(3.7) 25.8( 17.0)
0.5(0.3) 0.3(0.2) 0.1(0.1) 47.3(30.8) 48.2(31.4)
4.2(1.9) 1.9( 0.9) 1.2(0.6) 13.6( 6.3) 20.9(9.7)
1989 2000 44.5 km’ 31.8 km’ .
2000 2010 10 156.8 km’ 150.5 km’ .
2000 30.8%( 47.3 km®) o
2000 216.7 km*( 13.4%) 2010 413.5 km*( 25.6%) o
o 10
2.1.2
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Table 3 Comparison of land use change from 1989 to 2010
— National—Xiamen
Land use dynamic degree Times of net change amount
Land use
I I [+1 I/ I
Period [ ( 1989—2000) Period I ( 2000—2010) Period | + 11 ( 1989—2010) Period [ /Period Il
Farmland 0.20 0.61 0.07 2.42 0.06 1.44 35.46 369.87
Forest 0.48 0.09 0.46 0.09 0.02 0.00 92.10 104.93
Grassland 0.12 0.12 0.07 1.44 0.09 0.67 54.65 1248.46
Watershed 1.62 0.32 0.16 2.09 0.12 0.92 9.76 669.20
Built-up land 1.02 2.15 1.98 9.08 1.60 6.59 213.64 512.16
Total 3.44 3.30 2.73 15.12 1.90 9.63 405.62 2904.63
(1) 1989—2010 9.63%

(1.90%) 5  (507.10%) .

http: //www.ecologica.cn



21 7577
(2) .
(1.60%) (0.12%) ;
(6.59%) (1.44%)
(3) 2000—2010
(15.12%)  1989—2010 (3.30%) (458.94%) ;
(4)
I I. 2000—2010 (1.98%)
1989—2010 (193.86%) 2000—2010 (9.08%) 1989—
2010 (2.15%) (421.38%) .
. (1.02%)
1989—2010 (1.62%) || (1.98%)
(0.46%) 4  (427.96%) . 2000—
2010 (9.08%) (2.42%) 4 (375.18%) .
2000—2010
o I |
2009 88.4%
2010 49.68% 0
3133
3 ( > ) N 7 ( ~ ~
N 22 (). .
N 0 LUDD 4 o
4 1989 2010 /%
Table 4 Comparison of LUDD in coastal areas from 1989 to 2010
Coastal area Farmland Built-up land Watershed Other
0.01 0.72 0.29 0.89
0.90 6.76 0.77 0.01
1.94 2.52 0.37 0.59
1.44 6.59 0.92 0.16
* 1990 2009 1990 2010 2005 2010
4 ( 0.89%
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Table 5 Ecosystem service values of each land use type in Xiamen from 1989 to 2010
Time Farmland Grassland Forest Watershed Total
1989 0.24 0.08 0.60 0.30 1.22
2000 0.22 0.08 0.59 0.31 1.21
2010 0.17 0.07 0.60 0.25 1.08
6 ESV (19.84%—20.52%)
(3.11%—3.56%) - %
ESV ESV .
2, ESV
6
Table 6 Ecosystem services values change and its contribution rate
Value billion/( 10 ) Contribution rate of value change/%
st level services 2nd level services 1989 2000 2010 1989—2000 2000—2010 1989—2010
0.04 0.04 0.03 19.32% 6.33% 7.20
Supply services 0.08 0.08 0.08 12.92% 2.34% 3.05
0.13 0.13 0.12 21.00% 5.00% 6.08
Regulating services 0.14 0.14 0.13 21.80% 8.24% 9.15
0.25 0.25 0.21 -22.00% 26.39% 23.13
0.19 0.19 0.15 -4.81% 25.45% 23.40
0.15 0.14 0.13 35.17% 9.59% 11.32
Support services 0.16 0.16 0.15 20.19% 10.26% 10.93
Cultural services 0.08 0.09 0.08 -3.60% 6.41% 5.73
ESV (8429.61) . (6669.14)
(1540.41) . ESV ESV
ESV 1989—2010 .
(4000 ) ( 4000 )
. ESV ( 1000
400 ) ESV (1338.32) (175.15) .
21 (470.1—474.5 km*)
ESV . ESV ( 49.14%—55.32%)
ESV .
ESV 1989—2000 ESV (35.17%)
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