30 3 Vol. 30 No.3
2017 3 Research of Environmental Sciences Mar. 2017

InVEST J. 2017 30(3) :406414
WU Rui LIU Guihuan WEN Yihui. Spatiotemporal variations of water yield and water quality purification service functions in Guanting Reservoir Basin based

on InVEST model J . Research of Environmental Sciences 2017 30( 3) : 406-414.

InVEST

12 2% 2
100083
2. 100012
2007
InVEST 1995—2010
TN.TP . :1995—2010
1995 18.85 x 10* m’ 2010 14.33 x 10®
m’ 24.0%. TN. TP 1995
4028.7.379.7 t 2010 3611.4 354.0t TN.TP 10.4% 6.8%.
: InVEST : : :
: X826 : 1001-6929( 2017) 03-0406-09
DA DOIL: 10. 13198/j. issn. 1001-6929.2017.01.73
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Abstract: Guanting Reservoir( GR) is one of the most important water sources in both Beijing and its neighboring regions. Because of water
pollution it was once withdrawn from the local drinking water supply system. After thorough treatment GR has been a spare water source
since 2007. In order to do a quantitative overall analysis of the services of both water yield and water purification in GR basin two time
points were selected: when GR was withdrawn from the local drinking water supply system and when it became the spare water source. The
quantities of water yield total nitrogen and total phosphorus outputs were evaluated during 1995 to 2010 based on the InVEST model.
Besides the spatiotemporal variations of the water yield service and water quality purification service in GR basin were analyzed. The
results showed that the water yield service in GR basin from 1995 to 2010 was weakened at first and then increased but overall it was
weakened. Water yield capacity in the basin decreased from 18. 85 x 10° m’ in 1995 to 14.33 x 10° m’ in 2010( a decrease of 24.0%) .
Water quality purification service was weakened at first and then enhanced and overall it was enhanced. The total nitrogen output
decreased from 4028.7 t( in 1995) to 3611.4 t( in 2010) while the total phosphorus decreased from 379.7 t( in 1995) to 354.0 t( in
2010) . Nitrogen and phosphorus purification services were enhanced by 10.4% and 6.8% respectively. The changes to the climate and

land use were the main factors which led to the changes of water

yield service in GR basin. In addition water resource protection—
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Fig. 1 Location map of the study area
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Table 1 Output parameters of nitrogen and phosphorus
/ TN / TP / TN.TP / TN / TP / TN.TP
kg/( hm?+3g kg/( hm?*3 kg/( hm?*3g kg/( hm?*3g
2.38 0.15 0.84 22.80 1.25 0.40
4.38 0.35 0.78 20.20 2.06 0.27
3.38 0.25 0.81 9.01 1.31 0.35
4.85 0.43 0.65 5.51 0.25 0.01
5.56 0.51 0.53 17.35 0.97 0.01
6.26 0.68 0.48 1.80 0.13 0.01
0 0 0 0.001 0.001 0.05
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Fig.2 Water yield per unit area of Guanting Reservoir Basin in 1995 2000 and 2010 respectively

2

Table 2 Water yield capacity and water yield per unit area of the main districts in the basin

FALA THIAR = 7K H
A

[m3/ (hm?-a) ]
)

50 km

/108 m? / m*/(hm?<g
1995 2000 2010 1995 2000 2010
11.68 4.92 8.77 660. 32 281.53 497.55
7.17 2.67 5.56 404.53 158.21 322.56
18.85 7.59 14.33 550.17 203.54 408.37
3.1.2 .2000—2010
1995—2000 ;
; 88. 2%
84.5% 9. 0%
7.6%
7.9% 2.8%(  3).
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. 1995—2000 TN.TP Table 3 The changes in the area percentage
81.5% of TN and TP outputs
90.3% ;2000—2010 86.9% 95.2% TN 1% TP /1%
( 3 ) . TN.TP 1995—2000 2000—2010 1995—2000  2000—2010
9.0 7.1 4.6 3.0
81.5 86.9 90.3 95.2

9.5 6.0 5.1 1.8
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Table 4 The outputs amounts for TN and TP in the main district of the basin
TN /t TP /t
1995 2000 2010 1995 2000 2010
1945.6 1 960. 4 1591.1 187.3 198.2 154.2
2083.1 2177.5 2 020.3 192.4 203.6 199.8
4028.7 4137.9 3611.4 379.7 401.8 354.0
3.2.3
InVEST
TN.TP . *
( 6) 4
; a) 1995 2000 .2010
18.85 x10°.7.59 x 10°.14. 33 x 10°m’
15 a 24.0% .
b)
1995—2000
~ 3 .
1997 ¢) 1995  .2000 2010
. TN
:2000—2010 @1 ( 2000—2005 4028.7.4137.9.3611.4t TP
) PX¢ 379.7.401.8.354.0 t. 15 a
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