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Ecosystem Health Assessment of
Gan River Upstream based on PSR Model
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330045 China; 2. Jiangxi Provincial Research Center for Agricultural Ecology of Po — yang Lake Watershed
Nanchang 330045 China)

Abstract: According to the characteristics of the ecosystem Gan River upstream basin using the ‘pressure
— state — response’ ( PSR) frame model the ecosystem health evaluation index system and evaluation model of
Gan River upstream were established with which the ecosystem health in Gan River upstream basin in 2005
was evaluated. The results showed that: the overall situation of ecosystem health in Gan River upstream basin
is good which belongs to the second level of health. Of 16 counties Zhanggong area of Ganzhou belongs to the
fifth level which is relatively poor Chongyi Anyuan Shicheng etc 11 counties belong the second level of
health accounting for the majority of proportion Xingguo Ganxian Yudu Nankang counties belong to the
third level of health. In addition in accordance with the main factors which restrict ecosystem health of each
county some countermeasures to improve health level are put forward.
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Tab.1 The index data sources and the meaning of indicators
Target Factor Index Function of evaluation Meaning of indicators
/( +km~?)
1%
GDP /% GDP GDbp 1
/%
1%
1%
/hm?
=25° /hm? - =25°
Health of /t
ecoisystem /t
/hm?
1%
1%
1%
/hm? -
1%
2.2
0~1 :
: K;,' = ( Xij _ijm) /( ijax - jmm) ( 1)
: Kij =( ijax - Xij) /( Xfmax jmin) (2)
oy i J
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» Xy l J
' . Tab.2 Index weight for eco-health assessment in Gan River upstream basin
i i
1 ¥ jmax
X jin l o ( ) ( )
2.3 Factor( weight) Index( weight)
( Delphi ) (0.4) (0.1)
Pressure( 0. 4) (0.08)
( 2), GDP (0.04)
2.4 (0.08)
(0.06)
( E) (0.04)
n (0.4) (0.04)
E= 3 W xX, (3)
1= State( 0. 4) =25° (0.04)
W, i (0.06)
X; i o (0.06)
(0.04)
(0.1)
(0.06)
;2 0.6 0.8 Response( 0. 2) (0.06)
-3 0.4 0.6 (0.1)
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Tab.3 The level discrimination of ecosystem health in basin

Health level Health state ~ Comprehensive index Indicator features
I 0.8~1.0
I 0.6~0.8
I 0.4~0.6
v 0.2~0.4
\ 0~0.2
3.1
( ) 005 » 2005
C~ ) 4 6.
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Tab.4 The standardized value of pressure index in Gan River upstream counties
1% GDP 1% 1% 1% 1%
/( *km~?) Human interference The GDP annual Cultural production Industrial Urbanization
) Population density index growth rate pressure pressure pressure
County
Zhanggong 1934.00  0.00 34.83 0.00 28.87 0.45 38.81 0.00 62.47 0.00 63.00 0.00
Ganxian 191.00 0.94 12.48 0.82 40.09 0.00 18.51 0.61 3.07 0.98 7.61 0.90
Xinfeng 234.00 0.92 15.58 0.71 26.17 0.56 21.54 0.52 7.60 0.90 3.30 0.98
Dayu 211.00 0.93 15.11 0.72 23.72 0.66 21.16 0.53 18.79 0.72 4.81 0.95
Shangyou  185.00 0.95 9.25 0.94 24.36 0.63 12.94 0.77 2.06 0.99 1.77 1.00
Chongyi 89.00 1.00 7.62 1.00 19.02 0.85 5.38 1.00 3.82 0.96 2.19 0.99
Anyuan 146. 00 0.97 8.88 0.95 29.89 0.41 10. 80 0.84 1.63 1.00 1.79 1.00
Longnan 180. 00 0.95 10.63 0.89 35.83 0.17 15.06 0.71 13.75 0.80 4.94 0.95
Quannan  119.00 0.98 8.70 0.96 15.28 1.00 14.63 0.72 6.57 0.92 2.73 0.98
Ningdu 181.00 0.95 13.89 0.77 21.64 0.74 21.00 0.53 2.82 0.98 2.80 0.98
Yudu 326.00 0.87 16.11 0.69 30.37 0.39 26.31 0.37 6.95 0.91 1.77 1.00
Xingguo  227.00 0.93 14.97 0.73 29.63 0.42 24.24 0.44 4.17 0.96 2.19 0.99
Huichang  165.00 0.96 11.15 0.87 22.90 0.69 16.36 0.67 2.76 0.98 2.06 1.00
Shicheng  188.00 0.95 14.77 0.74 15.70 0.98 16.34 0.67 2.00 0.99 2.18 0.99
Ruijin 252.00 0.91 13.66 0.78 22.52 0.71 24.03 0.44 4.33 0.96 3.36 0.97
Nankang ~ 443.00 0.81 23.65 0.41 19.56 0.83 35.70 0.09 6.69 0.92 6.59 0.92
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Tab.5 The standardized value of status index in Gan River upstream counties
=25°
/hm2 1% 1%
/hm2 t /t Chemical /hm?

Farmland of average Forest coverage Soil and water

() Slope farmland Pesticide application fertilizer application Urban land

per capita rate loss rate

County area of >25° amount per unit area amount per unit area increased
Zhanggong  0.25 0.00 1615.22 0.66 52.72 0.70 1 591.00 0.00 242.76 0.00 51.00 0.00 33.00 0.25
Ganxian 0.70 0.62 3 066. 68 0.35 34.56 0.84 590. 00 0.91 180. 21 0.29 75.10 0.71 32.70 0.26
Xinfeng 0.72 0.64 1259.84 0.73 35.74 0.83 648. 00 0.86 74.99 0.78 66.90 0.47 22.20 0.57
Dayu 0.72 0.64 0.00 1.00 58.36 0.66 778.00 0.74 50.42 0.89 76.40 0.75 16.00 0.75
Shangyou 0.64 0.53 51.23 0.99 26.75 0.90 753.00 0.76 28.15 1.00 76.50 0.75 27.10 0.42
Chongyi 0.83 0.79 219.89 0.95 73.70 0.54 772.00 0.74 38.42 0.95 85.00 1.00 11.40 0.88
Anyuan 0.65 0.55 1417.83 0.70 142. 64 0.00 1 137.00 0.41 33.35 0.97 83.40 0.95 7.40 1.00
Longnan 0.59 0.47 765.47 0.84 14.35 1.00 697.00 0.81 64.25 0.83 79.00 0.82 22.10 0.57
Quannan 0.80 0.75 1047.72 0.78 118.74 0.19 1 181.00 0.37 32.61 0.98 80.20 0.86 11.20 0.89
Ningdu 0.91 0.90 1535.57 0.67 42.14 0.78 559.00 0.94 90.01 0.71 71.20 0.59 26.60 0.44
Yudu 0.54 0.40 4713.43 0.00 59.44 0.65 686. 00 0.82 40.51 0.94 70.50 0.57 30.50 0.32
Xingguo 0.68 0.59 2573.68 0.45 46.09 0.75 491.00 1.00 55.57 0.87 72.80 0.64 25.10 0.48
Huichang 0.76 0.70 4510.95 0.04 55.53 0.68 983.00 0.55 44.10 0.92 79.20 0.83 26.00 0.46
Shicheng 0.98 1.00 836.28 0.82 20.22 0.95 706. 00 0.80 27.27 1.00 73.70 0.67 25.30 0.48
Ruijin 0.58 0.45 1385.70 0.71 14.20 1.00 570. 00 0.93 65.18 0.82 72.30 0.63 30.80 0.32
Nankang 0.60 0.48 1 674.66 0.64 23.17 0.93 849. 00 0.67 96.85 0.68 57.60 0.19 41.60 0.00

6 « )
Tab.6 The standardized value of response index in Gan River upstream counties
/ /hm® 1%

()

Investment in fixed assets

The area of

Treatment rate of

County ( x10* RMB) afforestation soil and water loss
Zhanggong 400 376 1.00 26 0.02 5.29 0.15
Ganxian 90 033 0.17 667 0.50 5.11 0.14

Xinfeng 123 137 0.26 1329 1.00 8.14 0.32

Dayu 90 749 0.18 0 0.00 7.08 0.25
Shangyou 42 111 0.05 333 0.25 6.44 0.22
Chongyi 38 369 0. 04 401 0.30 4.56 0.10
Anyuan 33 675 0.02 333 0.25 19.54 1.00
Longnan 148 520 0.33 1333 1.00 8.27 0.33
Quannan 25 858 0.00 786 0.59 2.82 0.00
Ningdu 59 501 0.09 0 0.00 4.73 0.11

Yudu 105 963 0.22 667 0.50 6.11 0.20
Xingguo 93 801 0.18 0 0.00 4.97 0.13
Huichang 32 885 0.02 0 0.00 7.08 0.25
Shicheng 32 039 0.02 667 0.50 12.39 0.57
Ruijin 82 827 0.16 667 0.50 6.43 0.22
Nankang 142 864 0.31 667 0.50 4.73 0.11

3.2
( ) 7.8
0.167 6 5
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Tab.7 The integrated index of ecosystem health in Gan River upstream basin

(-~

County Pressure State Response Comprehensive index of eco — system
Zhanggong 0.0450 0.2335 0.2810 0.167 6
Ganxian 0.758 0 0.560 2 0.254 0 0.578 1

Xinfeng 0.765 0 0.681 4 0.5120 0.6810
Dayu 0.7515 0.762 3 0.161 0 0.6377
Shangyou 0.891 0 0.719 1 0.1950 0.6830
Chongyi 0.978 0 0.8312 0.148 0 0.7533
Anyuan 0.8915 0.676 4 0.579 0 0.743 0
Longnan 0.789 5 0.7512 0.5310 0.7225
Quannan 0.917 0 0.686 3 0.177 0 0.676 7
Ningdu 0.816 5 0.684 6 0.073 0 0.6150
Yudu 0.705 0 0.520 1 0.294 0 0.548 8
Xingguo 0.7515 0.669 8 0.101 0 0.588 7
Huichang 0.864 0 0.590 1 0.129 0 0.607 5
Shicheng 0.865 0 0.766 2 0.4390 0.740 3
Ruijin 0.783 5 0.6617 0.292 0 0.636 5
Nankang 0.6155 0.449 2 0.267 0 0.479 3
0.761 7 0.640 2 0.277 1 0.616 2

8

Tab.8 The distribution of ecosystem health in Gan River upstream basin

-~

Health level Health state Comprehensive index County
I 0.8~1.0
I 0.6~0.8 N N N N N N N N N N
I 0.4~0.6 N N N
v 0.2~0.4
\ 0~0.2
C ) () .
N ( 4—0) :
1934 /km’ 317 /km®
=25° ; N N



4 : PSR * 845 -

()
=25° ; GDP ; N N
1 D . 2006.
2 D . 2009.
3 PSR J. 2008( 1) : 1007-7588.
4 Bird PM Rapport D J State of the environmental report for Canada J . Canadian Government Publishing Center 1986:

2642265. 10( 5) : 635-640.

5 Harris H] Harris V A Regier H A. Importance of the nearshore area for sustainable redevelopment in the Great Lakes with
observation on the Baltic Sea J . Ambio 1988 5:163-261.

6 Hilden M Rapport D J. Four centuries of cumulative impacts on a Finnish River and it s estuary: and ecosystem health ap—

proach J . Aquatic Ecosystem Health 1993 2:261-275.

J. 2009 25( 11) : 83-90.
J. 2008 29(5) :933-937.
. —— PSR I

2007 21(2) : 103408.
10 . PSR J. 2006 32(6C) : 442-445.
11 . . 2010 26( 1) : 41-46.
12 ) “« - - J . 2010 32

(6) :2731 59.
13 ) — J. 2007

16( 1) : 102406.
14 ) PSR J.

2011 10(3) : 83-89.

15 . M. 2007.
16 . PSR J. 2008 31(2) Z; 120 - 123.

17 . . 2009 25(2) : 1-8.



