34 3 356 ~365 Vol. 34 No. 3 pp356 ~365
2016 5 MOUNTAIN RESEARCH May 2016

1008 —2786 - (2016) 3 =356 — 10
DOI: 10. 16089 /. cnki. 1008 —2786. 000139

( 621010)
. 1999 2009  SPOT4 -5
. :1999—2009 10 a
0.18x10° . 1) 108. 20 km’ 1.1x10°
12) 23.19 km’ 0.75 x 10*
:3) 49.77 km® 0.53x10° . /
o 4) 9.16 km’ 0.0057 x 10
X171.4 DA
1
11
. . 1999
— _ 2-10

( Received date) : 2015 - 11 —09; ( Accepted) :2015 —11 -28.
( Foundation item) : (2015BACO5B04) ; . (2014S70058.2013870101)  Foundation i-

tem: China National Science and Technology Support Program( No.2015BAC05B04) Sichuan Province Science and Technology Support Pro—
gram ( No.2014S70058 2013SZ0101) .
( Biography) : (1984 -) o Fan Min (1984
—-) female born in Kaixian County Chongqing Lecturer engaged in watershed ecosystem services simulation and spatial ecological plan—
ning. E - mail: firstfanmin@ hotmail. com
* ( Corresponding author) : (1967 -) o Wang Qing
(1967 =) male born in Yanggao County Shanxi Professor engaged in researches on environment and development of mountainous are—

as. E —mail: qingw@ imde. an. cn



357

1.1

31°26°N ~33°16°N 102°59°E ~
2.24 x10* km’

104°14°F )

20 50—90

1999

1999

2 800 m)

Fig. 1

(2 000 ~

1

1.2
1.2.1
1.1999  SPOT -210 m <SPOT -420
m ;2.2009  SPOT -5 5 m
10 m
HRG2
GEOTIFF 1A,
1.2.2
30 m ASTER
GDEM 90 m SRTM o
1.2.3
1. 2009
;2. N N
N ;3.
1.3
1.3.1
ERDAS IMAGINE 9. 2
Google Earth
1999 2009
I0m 5 m; WGS
1984 _UTM_Zone_48N o

Geographical position of the Upper Reaches of the Min River



358

34

1.3.2
\Y
o 1999
2009
500 m 680
(1999 ) 705 (2009 )
1.3.3
1999 2009
680 (1999 ) 705
(2009 )
Kap-
pa
84% -
ARC/INFO
10.0 o
1.4
1.4.1
13
14 )
N RS
GIS
15 .
1.4.2

177
P, =w; P (1)
P
( /hm’);V
( /hmz);P” J i
( /hmz),wu
1.4.3
(1) (2) ~(4)

ESV, =A, xVC, (2)
ESV=3A, x VC, (3)
ESV, = $A, x VC, (4)
ESV, ESV  ESV, k
/ A k (hm?) ;
Ve, k
( /(hm® «a)) Ve, k
f /(hm® = a) .
1.4.4
18-19
(ESV. - ESV.) /ESV,
CS ="+~ (5)
( VCjk - VC{};) Vcik
ESV vc
T k
cS > 1

CS <1

1.4.5

20



359
1999—2009
CR - (ESV, - ESV,) /ESV, (6) 2 1 .
(A, -A) A . .
CR . 4
A, A
. . 2009
CR 1999 108.20 km®> 1999
CR>1 38.45%
CR o 49. 77 km’.
<1 23.19 km’ 1999 69. 68% .
o 54.84% . 9. 16 km’
1999 71.17% » 10 a
2
2.1 .
1 1999—2009
Tab.1 Areas of land use in the mountainous settlement ecological niche during 1999—2009 /km?
1999 2009 2009 1999 / / 1999 /%
281.44 173.24 -108.20 -38.45
42.29 65.48 23.19 54.84
71.43 121.20 49.77 69. 68
12.87 22.03 9.16 71.17
2 1999—2009
( 1999 2009 )

Fig. 2 Spatial distribution of land use in the mountainous settlement ecological niche during 1999—2009
( Left one is land use categories of mountainous settlement ecological niche in 1999  the right one

is land use categories of mountainous settlement ecological niche in 1999)
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Fig. 3 Ecosystem service value in the mountainous settlement ecological niche from 1999 to 2009
( Left one is ecosystem service values of mountainous settlement ecological niche in 1999

right one is ecosystem service values of mountainous settlement ecological niche in 2009. Unit: yuan( RMB) /hm?)
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Tab.4 Values of individual ecosystem services in the mountainous

settlement ecological niche from 1999 to 2009

1999 ( ) 2009 ( )

ESV,( x10°  /a) % ESV/{( x10° /a) %

0.51 10.20 0.61 11.74
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Tab. 5 Absolute percentage change in the estimated total ecosystem
service value ( ESV) and the coefficient of sensitivity ( CS) resulting
from a 50% adjustment in the unit area ecosystem service values ( VC)

of mountainous settlement ecological niche

1999 2009
% cs % cs
28.67 0.57 17.03 0.34
13.62 0.27 19.13 0.38
7.62 0.15 12.48 0.25
0.08 0.001 6 0.13 0.002 6
5
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2.4
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Tab. 6 Absolute percentage change in the estimated total ecosystem
service value ( ESV) and the change rate ( CR) resulting from a 50%

adjustment in the land use area of mountainous settlement ecological niche
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Effects of Grain for Green Project on Changes in Ecosystems Service Values
of Alpine Settlement Area in the Upper Reaches of the Minjiang River

FAN Min LI Fucheng GUO Yalin WANG Qing

( School of Environment and Resource Southwest University of Science and Technology Minyang 621010 Sichuan China)

Abstract: The upper reaches of the Minjiang River in west China provides huge ecosystem services owing to its lo—
calized geological characteristics which are important to keep sustainable ecosystem development in the upper rea—
ches of the Yangize River and the Chengdu Plain. It is an important proof for defining ecological potential by quan—
tifying the change in ecosystem service value. In order to quantitatively analyze and compare the changes in ecosys—
tem service values caused by Grain for Green Project economic value of ecosystem services in the Minjiang River
during 1999—2009 was estimated by form of ecosystem service values coefficients for different land use categories.

The data sets of spatial-temporal land use in mountainous settlement ecological niches during 1999—2009 were ob-
tained from two-period remote sensing information. The changes in ecosystem service values were calculated and the
causes which led to changes in values were also revealed. In general The changes in land use of mountainous set—
tlement ecological niches were obvious during 1999—2009 and the total ecosystem service value had been in-
creased by 0.18 x 10° yuan( RMB) from 1999 to 2009. Detailed results are as following: 1) As the area of agricul—
tural land decreased by 108.20 km® the corresponding ecosystem service value decreased by 1.1 x 10° yuan. It
suggested that the decrease in ecosystem service value of a agricultural land is related to decrease in population and
food demand. 2) Once the area of forest increased by 23. 19 km® the ecosystem service value increased by 0.75 x

10° yuan. 3) Once the area of grassland increased by 49.77 km® the values increased by 0.53 x 10° yuan. Com-—
paring the changes in land use of ecological niches and ecosystem service values the areas of forest and grassland
and their ecosystem service values evidently increased in 2009 after implementing Grain for Green Project. It indi-
cated that Grain for Green Project had some effective influence on protecting ecosystem services. 3) When the area
of construct land increased by 9. 16 km® the ecosystem service value increased by 0. 0057 x 10° yuan. The in-
creased magnitude of ecosystem service value of construct land is smaller than that of forest and grassland which is
relative to population decreasing and emigration. Anyway the research on the ecosystem service value in this study
site could not only prove scientific proof for establishing ecological compensation but also indicator for quantifying

the effect of Grain for Green Project.

Key words: mountainous settlement ecological niche; grain for green project; ecosystem service; ecological protec—

tive screen; upper reaches of Minjiang River



