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Impacts of Cultivated Land Conversion on Social-Economic Changes in Arid Valley

from the Upper Reaches of Min River

LI Fu-cheng,LIU Ying,FAN Min,ZHAO Li, WANG Qing" ,ZHAI Zhen

(College of Resource & Environment ,Southwest University of Science and Technology ,Mianyang,Sichuan 621010 ,China)

Abstract: Based on remote sensing data and Geographic Information System (GIS),the dynamic changes of
farmland, woodland and grassland of settlement niche were analyzed for dry valley in the upper reaches of
Min River from 1999 to 2009. Then,social economic benefits of cultivated land conversion were assessed by
the principal component analysis (PCA) method. The farmland areas decreased by 38. 44% , while the
grassland and forest area in the settlement niche increased by 70.30% and 53.43% from 1999 to 2009, re-
spectively. Farmland areas in different elevations decreased in various degrees and a high reduction occurred
at altitudes of 2 001—3 000 m with an 85% reduction. Farmland areas in different slope gradients showed a
decreasing trend,and the decrement of farmland increased with the increase of slope gradient. Social eco-
nomic benefits index (SEBI) of cultivated land conversion ranged from —0. 70 to 1. 48 in the upper reaches
of Min River during 1999 — 2014, which first increased then decreased with the passage of time on the
whole. Social economic benefits of cultivated land conversion have become increasingly prominent, which
can evidently promote local economic development and social stability. The settlement niches have salient
features of low threshold of grain circulation and high-risk food crisis in the Upper Reaches of Min River,

therefore, excessive cultivated land conversion will constrain sustained and stable growth of social economic
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benefits of Grain for Green Project (GFGP). The new round of GFGP should be aware of the risk of culti-

vated land conversion for food security in the upper reaches of Min River.

Key words: grain for green project; cultivated land conversion; settlement; niche; social economic benefit;

the upper reache of Min River
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Fig. 1 The scope of study area and spatial distribution of settlement niche
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Fig. 2 Index system of social economic impacts of cultivated land

conversion in the upper reaches of Min River
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Table 1  Distribution of farmland, woodland and grassland at different slope gradients in the upper reaches of Min River

FA A iH 0~6° 6~15° 15~25° >25°

B 1999 T F7/ km? 13.80 45.54 97. 50 124. 40

H A/ %% 4,91 16.19 34. 67 44. 23

2009 7 £/ km? 13.02 38.43 64.06 57.62

i/ % 7.52 22. 20 37.00 33.28
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Hl/ % 9. 40 26.12 32.95 31.53
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2009 T A/ km? 10.71 29.53 39.73 41.23

i/ % 8. 84 24. 37 32.78 34.01
2.2 BHERZEEHNESEFAEESITEN - ¥iF 15a M4t 2 28 U5 48 bn BUE #6177 Z-Score fRifELL
2.2.1 REFH  XTPFIEEA 1999—2014 4EIR YT AP A5 oA AL 38 S AT 4 B . A DG FR B [



5 6 30

B AR AR IRVL BT 5 A DGR BRI RO Y 2 45 T R TR 299

i 7R T BE T8 AR 48 RS 3 R OC R AR A B Tt 2 ul
Mg 5 2% K S, i H. Bartlett BREE K 06 25 W B9 A7 £ 4%
R P<0.05, R EEN FiE FAERF o8, MWE
[ iy 1N = 1| I R = 5, B e 1
61.20% .18.01 % F1 10.55% , B 2% 57 ik 2 3k %)
89. 77 Yo, FLHUHT 3 A 2 43 il 2l J5 A% 8 (1) KB 43
FE . B FHSE — 55 S = FE R (S B
A IR B MOA A 2 R Tr PR AR A R . KR T 2% T
< | NS I R = % M/ = A A /A= Wl I
W=0.6120F,+0.1801 F,+0.1055 F,, &%
VERL £8P AR A L35 2.,

80 mi1999s ()
50 F E2009%
40
30 f

20

B b 1 A /km”

10 |

0

g
==
‘Elé
=
=
¥

Q Q Q Q Q Q Q Q Q S

S &S S

ML N I L P O L
¢ & & O
© Lo Q M > © Y Q
N N Vv % Vv Vv Vv 2
30 r

(¢)
"
=
‘-]’:é
=
=
g

N

Q Q Q Q Q O Q Q
bQ QOQ QQ '\/Q 'D\Q ‘OQ %Q QQ N
L D L L L
Q\ Q\ Q\‘ Q\‘ Q\ Q\ Q\ Q\
C AN G N N I N
NN Vv A e

R /m

4 IRT ERESE M AR S
Fig. 4 Distribution of farmland,grassland and woodland in different

elevations in the upper reaches of Min River
2.2.2 #H &R RF\EAKX D IHHE 1999—2014
AR VT i IR A A MR B A 2 48 T R i s E (I
5), 19992014 4FURYT I ¥i7 1B Bk iF M o5 fY 41 2

AR BA T—0. T~ 1. 48, BUME AL 57
S AR 2003 46 A1 2014 47, B4R 1 R T IR
I

20
1.5
1.0
05F

0.0 |

Hh 2 22 0 52 i 5

-0.5°F

-1.0

O NN

SN Q

A O IO
ES5 BHEREENHSEFTRMBL

Fig.5 The temporal change of social-economic impact index

caused by cultivated land conversion
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