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1
Tab.1 Evaluation system of cultivated land quality in the Three Gorges Reservoir Area ( TGRA)
100 0 80 70 60 40 50 30 20 10
(t/h) =28.0 =25.2~28.0 =22.4~25.2 =19.6~22.4 =16.8~19.6 =14.0~16.8 <14.0 0.3
t/hm
0.15
(%) =40 =3.0~40 =2.0~3.0 =1.0~20 =0.6~1.0 <0.6 0.15
=100 =80 ~100 =60 ~80 =40 ~60 0.2
(cm)
0.2
=80 =60 ~80 =40 ~60 =20 ~40 <20 0.5
=90 =70 ~90 =50 ~70 <50 0.5
0.6
(°) <2 >2~5 >5~8 >8~15 >15~25 >25 0.4
<I.1 >1.1~1.2 >1.2~1.3 >1.3~1.38 >1.38 0.5
=65.45 =42.29 ~65.45 =27.42 ~42.29 =20.00 ~27.42 <20.00 0.5
. . . fi=M (5)
Ji=M(1 -7) (6)
o ° r=d./d (7)
N . d = S/2L (8)
fi i M, T
LTPP = f{T) RPP (1) d, i d
f( T) — 1/( 1 + 62,052—0.16]7‘) (2) . S ) L
RPP = 0.219 x GRI (3) ]
GRI = 170292 +20.73 xh x ¢ +0.07 x H X ¢ 223
(4) ‘
LTPP ( kg/hm®) ; RPP 810
(kg/hm®) 5 f(T) ;T
. 11 2y .
(°C); GRI ( trillionJ/m?) ; 0. 219 ( FRAC) FRAC
( GRI) ( RPP) FRAC ’
v h (h);e (°), H 0 20 0
( m) © Q
2.2.2
1) )
- FRAC = 2In( P/4) /In(a x 10") (9)
( ) 20 a <6.78 hm’
5 - 6.78 hm® <
( ) 2 0= [20+80 x —4=0-78 mo<a
2 ¢ B 83.37-6.78 <83.37 hm?
» e Moo a >83.37 hm’

(10)
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o 2
32 92 Tab. 2 Classification of cultivated land
( ld) 58. 68 quality comprehensive evaluation in the TGRA
o ( km?) (%)
. : =76.30 3964.45 22.31
. . . =67.87~76.30  6072.02 34.18
=>58.80 ~67.87  4967.80 27.96
) <58.80 2762.26 15.55
' — 17766. 53 100
3.3 1) 3964. 45 km’
22.31%
38.96 ~92.72 68.93 ( 2)o
( 2)s N
76.30 22.31%; 23.23% 31.21% N N
67. 87 ~76. 30 N N 6.83% +8.23% .5.00% -
34. 18%; 58.80 ~67.87 4.52% 4.90% 6.50% (
27.96% ; 58.80 15.55% - 2. 3),

2R R BT 4
o 9!
150 200 B
km [ .

a. H AR E N E

ZF (B A R A
2

I
. A e ME d. ZFEFEAF ME

1

Fig. 1 Results of cultivated land quality criteria layer evaluation in the TGRA
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Fig.2  Cultivated land quality classification in the TGRA
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3

Tab.3  Cultivated land area and grain production in each district or county of TGRA

1 2 1 2 1 2 1 2
By M @ e M M ) () (ke/m’)
257.64 6.50 35.99 292.13 4.81 40.81 125.41 2.52 17.52 1.47 1.33 5.68 5518.85
7.52 0.19 2.82 55.02 0.91 20.60 113.67 2.29 42.56 3.29 3.45 34.02 3089. 89
11.51 0.29 1.97 79.41 1.31 13.58 238.63 4.80 40. 81 9.25 7.71 43.64 3062.92
7.83 0.20 0.90 113.81 1.87 13.16 363.91 7.33 42.08 13.73 11.60 43.86 3333.32
19.57 0.49 3.17 109.33 1.80 17.69 255.73 5.15 41.39 8.44 8.26 37.75 3729.99
22.91 0.58 6.00 65.47 1.08 17.14 111.25 2.23 29.13 6.60 5.26 47.73 3353.90
34.08 0.86 4.10 233.76  3.85 28.11 338.63 6.82 40.72 8.15 10.17 27.07 4698. 42
38.28 0.97 3.39 315.15 5.19 27.85 433.10 8.72 38.27 12.49 14.19 30.49 4267.47

194.13  4.90 14.67 414.19 6.82  31.29 459.81 9.26 34.74 9.25 10.00  19.30 4663.03

179.16  4.52 12.37 540.10 8.89 37.29 523.62 10.53 36.15 7.43 7.46 14.19 4604. 99
198.18 5.00 19.11 475.81 7.83 45.88 291.99 5.88 28.15 2.57 3.26 6.86 5081. 60
81.23 2.05 13.96 241.75 3.98 41.54 191.14 3.85 32.84 2.46 2.40 11.66 4822.27
133.01 3.36 12.12 443.43 7.30 40.40 393.56 7.92 35.85 4.62 4.94 11.63 4422 .51
23.35 0.59 3.64 170.32  2.81 26.54 279.98 5.63 43.62 6.09 6.37 26.20 3447.35
326.87 8.23 22.65 681.82 11.23 47.25 378.58 7.63 26.24 2.02 2.06 3.86 4480. 82
270.71 6.83 45.08 252.30 4.16 42.02 70.03 1.41 11.66 0.27 0.28 1.24 5275.99
1237.58 31.21 48.77 1023.02 16.85 40.32 258.84 5.21 10.20 0.65 0.83 0.71 6511.32
920.89 23.23 55.49 565.20 9.31 34.05 139.93 2.82 8.43 1.22 0.43 2.03 6567.76
3964. 44 100 — 6072.02 100 — 4967. 80 100 — 2762.26 100 —
1 ; 2 () o
; 40.72% 42.56% 40.81%( 3) .
( 1)
3) 4967. 80 km’ : .
27.96% ; .
( 2o ( 1.

~ N ~

10. 53% 9. 26% 8. 72% 7. 92%
7.63%7.33%( 2. 3). .
. . 4) 2762.26 km’
. . 15.55%
43.62% 42. 08% +41.39% ( 2.
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4
10. 00% +10. 17%  14. 19% +11. 60% ( 2. 2) o
3) 22.31%
30.49% 34.02% - ;
37.75% \43. 64% 43.86% 47.73% (  3) - 34.18%
; N 27.96%
N 15.55%
N () 0
. 3) 2010
2010 A
4732.64 kg/hm’, .
6567.76 kg/hm’ .
6511.32 kg/hm*.
5518.85 kg/hm”.5275. 992 kg/hm’; °
3062.92 kg/hm’
3089. 89 kg/hm’. 3333. 32 kg/hm’. 3353. 9
kg/hm’, N
N 70%
70%
(References)
. J.
2015 37(2):226 - 236. FU Guozhen BAI Wangqi.
4 Advances and prospects of evaluating cultivated land quality ]
Resources Science 2015 37(2): 226 —236.
GIS RS . I
2011 44(17): 3557 —3564. CHEN Yinjun XIAO
Bilin FANG Linna et al. The quality analyses of cultivated land in
1) China J  Scientia Agricultura Sinica 2011 44( 17): 3557 -

3564.

J . 2012 49(6) :1210 - 1217. SHEN Renfang
CHEN MeiJun KONG Xiangbin et al. Conception and evaluation



564

35

of quality of arable land and strategies for its management J  Acta
Pedologica Sinica 2012 49(6): 1210 - 1217.

J. 2015 38( 18):225 -
232.  QIAN Fengkui WANG Qiubing LI Na. High-standard

prime farmland planning based on evaluation of farmland quality and
site conditions J Transactions of the Chinese Society of
Agricultural 2015 38(18) : 225 —232.
AHP  GIS
2012 43(1):70 -
WANG Yeqiao

S ]
75.  ZHAO Jianjun ZHANG Hongyan et al.
Research on the quality evaluation of cultivated land in provincial
area based on AHP and GIS: a case study in Jilin province J .

Chinese Journal of Soil Science 2012 43(1): 70 -75.

I 2014 30(23):298 -
305. QIE Ruiging GUAN Xia YAN Xujiu et al. Method and
its application of natural quality evaluation of arable land based on
self-organizing feature map neural network J . Transactions of the

Chinese Society of Agricultural 2014 30(23) : 298 —305.

I 2011 29( 3) :306 —311.

FAN Jianrong LIU Fei GUO Fenfen et al. Soil erosion
assessment and cause analysis in Three Gorges Reservoir Area based
. Mountain Research 2011 29(3): 306 —

on remote sensing J

311.

J . 2014 30( 1):200 - 210.

FENG Ting ZHANG Fengrong LI Can et al. Spatial distribution

of prime farmland based on cultivated land quality comprehensive

evaluation at county scale J . Transactions of the Chinese Society
of Agricultural 2014 30( 1) : 200 -210.

. 1980—2009
I 2012 27(9) : 1550 - 1560. LIU
Xiaoran YANG Qian WANG Ruoyu et al. Variation characteristics

of water vapor resources over the Three Gorges Reservoir Area during

1980 — 2009 J Journal of Natural Resources 2012 27(9):
1550 - 1560.

J . 2007 30(12):83 -86. XU
Qigong LIU Hongliang XI Beidou et al. Land use and

landscape pattern change in Three Georges Reservoir Area J .

Environmental Science & Technology 2007 30(12): 83 —86.

J. 2013 32(12):

2189 - 2203. SHAO Jingan ZHANG Shichao WEI Chaofu.
Remote sensing analysis of land use change in the Three Gorges
Reservoir area based on the construction phase of large-scale water
conservancy project J . Geographical Research 2013 32( 12):
2189 -2203.

D .

2005: 23 —27. SHI Yuhu. Influence of

16

20

21

22

pipe flow to surface runoff in granite region within Three-Gorges of
Yangtze River D . Beijing Forestry University 2005: 23 -27.

] 2014 34( 11) : 3064 - 3070.
Wenfa TANG Wanpeng

PAN Lei XIAO

et al. Simulation of the climatic
productivity of forest vegetation in Three Gorges Reservoir Area

J . Acta Ecologica Sinica 2014 34(11) : 3064 —3070.

—_— J .
2010 32( 1) :57 -63. XIE Hualin LI Xiubin CHEN Yuqi et
al. Environmental impacts of land use planning based on an
ecological security method in Ongniud Banner

J  Resources Science 2010 32(1): 57 —-63.

Inner Mongolia

J. 2011 27(11):325 -329. QIAN
Fengkui WANG Qiubing BAIN Zhenxing et al. Farmland quality
. Transactions

325 -

evaluation and site assessment in Lingyuan city J
of the Chinese Society of Agricultural 2011 27( 11):
329.
D .

2005. TIAN Yongzhong.
Assessment of potential food provisioning services of terrestrial
ecosystems in China based on grid—ells D Institute of
Geographical Sciences and Natural Resources Research Chinese

Academy of Sciences 2005.

LESA
J . 2011 18(2): 251 -255. QIAN
Fengkui WANG Qiubing. Planning method of the prime farmland

based on farmland classification and LESA Method J . Research
18(2): 251 -255.
. GB/T 28405 -2012
S . : 2012.  Ministry of Land and
Resources of the Peoples Republic of China. GB/T 28405 -2012

of Soil and Water Conservation 2011

Regulations for classification on agriculture land S . Beijing:
Standards Press of China 2012.
J. 2005 21(3):79 -82.

DENG Jinsong  WANG Ke SHEN Zhangquan et al. Impact of

farmland consolidation on farmland landscape a case study in

Tongxiang county J . Transactions of the Chinese Society of
Agricultural 2005 21(3): 79 -82.

J.

2006 (8):46 —48. LI Geng WU Cifang CAO

Shunai. Study on indicators system of selecting cultivated land into

prime farmland ] . Agricultural Mechanization Research 2006

(8): 46 -48.
J.
2015 23(3):257 —=267. WU Dafang LIU

Yanyan LIU Yihua

et al. Progress on ecological security
evaluation of cultivated land J Chinese Journal of Eco—

Agriculture 2015 23(3): 257 -267.



4 565

J . 2009 37(38): 13.
3676 —3678. LUAN Qiaolin  WANG Fang HUANG Chaoming 24 . SL 190—2007
et al. Construction of ecological security evaluation indices for S . : 2007. Ministry of Water
sustainable utilization of land resources in Hainan province J . Resources of the PRC. SL 190—2007 standard for classification
Journal of Anhui Agricultural Sciences 2009 37(8): 3676 — and gradation of soil erosion S . Beijing: China Water & Power
3678. Press 2007.
23 . 25 WANG Zhen WANG Liming XU Ruina et al. GIS and RS
D . : 2011: 13. WU based assessment of cultivated land quality of Shandong province
Changguang. Assessment of vegetation cover dynamic and soil J . Procedia Environmental Sciences 2012 12(4): 823 -
erosion risk in Three Gorges Reservoir Area under the background 830.

of climate change D . Huazhong Agricultural University 2011:

Cultivated Land Quality Evaluation in the Three Gorges Reservoir Area
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WANG Mingfeng' > TIAN Fengxia'~ HE Xiubin' BAO Yuhai'

(1. Key Laboratory of Mountain Surface Processes and Ecological Regulation Institute of Mountain Hazards
and Environment Chinese Academy of Sciences Chengdu 610041  China;
2. University of Chinese Academy of Sciences Beijing 100049  China)

Abstract: Cultivated land quality is not only the basis of cultivated land evaluation but also the basis of prime
farmland demarcating. In this paper it constructed a cultivated land quality comprehensive evaluation system

whose relevant indicators included the natural quality site conditions ecological security and spatial pattern for
evaluation of cultivated land quality in the Three Gorges Reservoir Area ( TGRA) . It used statistical data to verify
our evaluations. The results were as follows: The quality of cultivated lands were divided into four grades in TGRA

and the quality in generally was fine. The first grade of cultivated lands accounted for 22. 31% of the entire
cultivated lands and mainly were distributed in the middle and tail of the TGRA. The second grade of cultivated
lands accounted for 34.18% and mainly were distributed in the middle and tail of TGRA. Compared with the first
grade the second grade at different places had different limiting factors. Therefore appropriate measures were
adopted to improve the cultivated land quality according to the limiting factors including soil improvement

cultivated land space adjustment and so on. The third grade of cultivated lands accounted for 27.96% and mainly
were distributed in the middle of TGRA. The poor spatial pattern was a sign of the third grade. And it needed a
long-term planning and reasonable measures to improve the third grade quality. The fourth grade of cultivated lands
accounted for 15.55% and mainly were distributed in the middle of TGRA. The poor spatial pattern and the low
ecological security were the signs of the fourth grade. As the fourth grade was referred all kinds of limiting factors
should be analyzed to determine whether or not to adopt returning farmland ecological engineering. According to
grain production data in each county ( district) of TGRA in 2010 the counties ( districts) which had high yield per
unit owned a high proportion of the first and the second grades of cultivated lands. In contrast those had low yield
per unit owned a high proportion of the third and the fourth grades of cultivated lands. These results will provide

reference for cultivated land protection and land use planning in the TGRA.

Key word: land use; cultivated land quality; geographic information system ( GIS) ; comprehensive evaluation;
Three Gorges Reservoir Area ( TGRA)



