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Variation of ecosysem services value o Kunshan based on the land use change

CAl BangCheng LU Gen-Fa’ ,SONGLi-Juan ,HUANG He-Fing ,HAN Shang Fu ,CHEN KELiang (State ey Laboratory o
Pollution Contrd and Resource Retse, School d the Environment , Nanjing University , Narjing 210093, China) . Acta Ecologica Sinica,2006,26(9) :3005
3010.

Abgract : The val ue measuring ecosysem services-- stiertific badsfor protection and redoration of regond eco-ervironment |, is
drectly rdated to the gructure and cormpodtion of ecosydems. At broader goatid scdes, land use plays an inportant role in
determi ning ecosysem properties and dynamics. Previous gudes have focused nore on déatic assessament of ecosygem services
value but less on its dynamic properties and the underline mechanisms. This pgper explored the quartitative measurements of
ecosysem senvice in afag growing area in the Yangtze River Delta ( Kunshan) and examined the changes of these measures with
the cover changes between 1994 and 2001. The results showed that @ (1) the vaue of ecosystem services decreased 122 million
RMVB (4.93 %) and 72 million RVB (4.12 %) regpectively when assessed by the two different indices. (2) The linear changes
of ecosygem services vaue of the two indices coud be nodeed with equations Y; = - 199. 62 X; + 25088 ( R? = 0. 906) and
Y, = - 121. 25X, + 17342( R =0.907) . (3) The ecosysem services value in thisfast growing areain the Yangtze River Delta
was negaively and linearly corrdated with @P, populaion, and @GP per capita, with GDP per capita as the nog inportant
predictor. (4) The ecosysem services val ue predicted woul d continue decread ng in the future 10 years, and dfective actions are
needed to maintain ecosysem services o the regon. Fndly, it concluded in this gudy that future gudies shoud pay nore
attentions on dynamric va uation of ecosygem services va ue and the mechani ams controlling the changes of ecosygem servicesin
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order to provide usgful guiddinesfor eoology protection and susanable development.
Key words:land use; ecosysem services; value variation; Kunshan; Yangize River Delta
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1 (yuan-hm 2.a° 1)

Table 1 Codfficients of ecosysem ervices value(yuan-hm 2-a™ %)

Fores Qass land Qropland Wetland Water Aty
Total @ 16658 2025 764 162514 7033 0
Totd @ 19613 6498 6203 56290 41264 377
(1) ongaza , Qoefficient based on Condarza e a , measured by RVIB; (2)
Based on Xie God & al
2 (yuan-hm™2.a°1)

Table 2 Biome equivalentsfor the land-use categories and codfficients of ecosystem services value(yuan- hm™2-a" 1)

Land cover types Cropland Fores Garden plot Weter Gongruction land Unused land
Qorregpond ng ecosysem Copland Forest Qropland Water & wetland Desert Desert
1)
odfficerts o ESV 764 16658 764 84773 0 0
)
L 6203 19613 6203 48777 377 377
Qodficientsof ESV
(1) onganza odficient based on Condarnza e al , measured by RVB ; (2) (odficient based on Xie
God « a
2
2.1
(1) 3 3 , 1994
2001 , 1.22 0.71 , 4.93% 4.12%;
1994 2001
Y, = - 121. 25X, +17342( R =0.907, Y, , X ) Y, = - 199. 62X,
+25088( RZ =0. 906, Y, , X ) (1,
3 1994 2001 (10° )

Table 3 Fcosysem service' svalue of Kunshan from 1991 to 2004 (10°yuan)

Year COropland Forest Garden plot Water Gongruction land Un-used land Tota
1994® 373.05 57.14 5.80 24295.10 0 0 24731.08
1994@ 3028.61 67.27 47.11 13979.01 53.35 0.14 17175.48
1995® 367.9 55.98 5.55 24234.06 0 0 24663. 55
1995@ 29087.3 65.9 45.12 13943.88 56.24 0.14 17098.58
1996 365. 12 55.98 5.29 24207.78 0 0 24634. 16
1996@ 2964.29 65.9 42.95 13928. 76 57.89 0.14 17059. 92
1997® 360.95 56. 47 2.67 24160. 31 0 0 24580. 40
1997@ 2930. 42 66. 49 21.72 13901. 45 61.68 0.14 16981.89
1998® 358.29 67.29 2.67 23571.13 0 0 23999. 94
1998@ 2908. 83 79.24 21.66 13562. 44 65.13 0.14 16637. 44
1999 358.86 66.97 2.64 23278.67 0 0 23707.13
1999@ 2013. 42 78.85 21.47 13394. 16 66.17 0.13 16474.21
2000 350.16 66.97 2.59 23267.87 0 0 23687.59
2000 2842. 84 78.85 21.04 13462. 72 67.25 0.13 16472.81
2001 349.52 66.97 2.52 23093. 96 0 0 23512. 97
2001 @ 2837.63 78.85 20.48 13460. 50 70.15 0.13 16467.74

(1) Oongaeza odficient based on Gondarza e a , measured by RVB ; (2) Qoefficient based on Xie Gaodi
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4 P @P
Table4 GDP, Population and GDP per capita of Kunshan
’ ’ @P( ) @P( )
) 1% Year (10%yuan) Ropulation P per capita (yuan)
3 1994 83380 578269 14419
1995 99800 580504 17192
1996 114000 583364 19541
2001 1997 130900 585155 22370
23.51 16. 47 , 29.95%: 1998 150500 587509 25617
1999 171740 594502 28826
1994 2001 2000 200800 600279 351
1.22 0.71 , 2001 230800 606936 38027
41. 80 %
, ongarnza s MHE RS = YR %2
. Coefficent 1 Coefficent 2
= 30000
] ¥2=~199.621, + 25088
Qondanza 8% R=0906
o 1 S % .ﬂ_J*L'f"I———\I_.
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(48777 yuan- 7. Sg0 [ TR
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’ z
uﬁj 10000 | | | | |
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) i 1) (19944 Ay FE ol 4
Time order (benchmarkyear 1994)
, (ondanza
1
Fg.1 Variation of ecosysem senvices vaue of Kunshan
2.2 @DP @DP
1994 2001 @DP @DP 4 ,
( B E ) @DP( G ) (P ) @DP
( G ) , @P > P >
EE GP G 3 (¥:
E. =- 0.0096G + 25605 R = 0.903 (3
E =- 0.0057G + 17638 R = 0.866 (4)
E. =- 0.047P + 52327 R = 0.880 (5)
E =- 0.028P + 33271 R = 0.819 (6)
E. =- 0.06 G» + 25683 R = 0.905 (7)
E, =- 0.036 G- +17687 R = 0.874 (8
,1994
28.35%, 2001 49.92 % , ,
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, 2005 2010 2015 @P 8.5 J12.5 17
1994 2001 , @DP (7 (8) 2005
2010 2015 (7 2005 ,2010 2015
20.58,18.19 15.48 , 1994 16.789%,26.45%  37.40 %; (8)
14.63,13.19 11.57 , 1994 14.84%,23.22% 32.65 % ,
) 10a
3
, 1994 2001
@P @DP , @DP ;
@DP , 10a
Gonganza.
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