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Table 1 The index system for evaluation of utilization sustainability of cultivate land
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Target layer Evaluation factor Indices Target value Index character
% E Resource BEHbE B (0 E) 100 1E [ $8 #7 Positive index

H5E Environment

B b 7T 5 820
Cultivated land

sustainable use

2% Economy

#14s Society

Suitability grade of cultivated land

Bk Hb A 25 4 FH 3 (¢ hm ™) 0.017 9 11 [5] 4§ 4T Negative index
Pesticide application intensity

B A IE A8 585 (¢ hm =2) 0.255'1 1 #8545 Negative index
Chemical fertilizer application intensity

B A SR 55 15 (% ) 100 IE 45 Positive index
Ecologic service value

BMERFE(%) 63 1E 1 #§ 45 Positive index
Forest coverage

A 5 55 (% ) 100 IET 4§45 Positive index
Agricultural profit index

W B (. (1058 hm ~?) 1.597 iE [ 45 4% Positive index
Output per hectare

A E (T) 3325 iE 145 4% Positive index
Per capital agricultural output

KRN LB (5T) 7 700 iE [ 45 4% Positive index
Per capital farmer income

A B AR 2 (% ) 100 IE [ #5475 Positive index
Per capital cultivated land index

I Hb AR B TR R (% ) 100 IE [ #6475 Positive index
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3 EUEAR A AR E BB E

B st ] 5 22 AV A A A o 2 b R B

SE — T WA ) v, DL 5 B AEIR S A — Bl gk,
2 VBT R A D T 4 R B F AR M, e & AR T AN
SRS RS NE R AN R (BVSE R NS I SR LD RS
LA SR, FEAUT =AY ZR: (1)
J Wl B 3t mT AR 252 )RR B0, R S S B 481X 23 A []
FH DX S8R B AT 5 2 M K P 25 S o (2) g
AP i ] 5 2 ) 52 52 W) S TR R R R 8l e E
AL HAERE IR, (3) HAR{E A B2 A A0AF 45 F 58
DI SRR o 5, 780 H 0 1 DXORF b T 455 22 0 AT
W BARELEAE S % [ N A0 HAB AT 5 iR 1 R A L
4545 TS FH ) 3t DX Al 2R 7 SE B A 2 1Y
3.1 LHEEMITENERX,)

R A S - X 4% Rl 0 A O o
AR 3 FL R BE e b 3t R D A R 2 ) BBl RO R 4R o 4%

TR 5T+ Hb 36 B M SF ORI AR I H B I A 5T
SRS ORI R R A 4 R, D — Sk H AR,
P —SEWE 100 43, 4 WKAH 75 4, =45 AH 50
53, AN id BIRAE 20 43

3.2 RH(X,)) MHIBEREE(X,)

A A = Al AR IS A 24 RE 4 v B ™ (H Al 23
T LAY T G, R A - 398 5, DAL ke FH PR - b v R
PR A 245 FI Ak A it FH £ D8 Sz e Ml A 77 % 3 358 1 52 1)
e A 24 ARHE B e o A e AR SR B A A
A IR A B R R S AR AR, o i S Ak 2 (T A
0.017 9 t hm >, {LAEAH FH 388 0.255 1 t hm 2.,

3.3 AXREMMEX,)

AR S5 1 S B 1 b 1) 3G Bl AR A L R Y
M) RO A T DL RN X A 2 - i 4 1 Tk o
08 S 1890 b DX b 7 A 285 R 55 00 R FH 3 v b A A5 1
A S RGE SRS M B W TR i
Bm (R 2), MM ESRS MEREPRE
(100% ) , Bl 13 667 It hm ™, BRI B Bk b 19 28 25
I 55 # 8 Ak HiL 1) 44. 74% (6 114 JC hm ™*)



1 48] X /MBS - GIS SR 1 480 BH ) 21 245 28 e DB 3t % AT 455 282 ) F Tt 3

R2 HFhiECERESRSNME

Table 2 Ecological services values of lands different in use ( Yuan hm™*)

% B A Ky 4 o L s
Land type Air adjustment Climate adjustment  Moisture adjustment Erosion control Soil formation Waste disposal
HEHb Cultivated land 442 788 531 1292 1451
Fi Forest land 1903 1593 1770 797 2 588 1159
IS AR Ty B 2R PR3t &t
Land type Diversity protection Food production Material production Entertainment culture Total
BEHb Cultivated land 628 885 89 9 6114
b Forest land 1925 177 1172 584 13 667
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Table 3 Weights of evaluation indices for sustainable utilization of cultivate land
77 BEINEES AL Ef=E (& G ME
Target layer Evaluation factor  Weight Indices Weight Integrated weight
% Resource 0.4 B3 B 45 4% Suitability grade 1 0.4
R EE Environment 0.2 Bt A 25 (i FH 5% & Pesticide application intensity 0.227 0. 045
B b T R 28 ) Bt Ak A FH 5% B Fertilizer application intensity 0.227 0. 045
Cultivated land B A= 25 R 55 1 18 Ecologic service value 0.423 0. 085
sustainable use FRARTE 35 R Forest coverage 0.123 0.025
%3 Economy 0.2 A W 75 46 KL Agricultural profit index 0. 351 0.07
i 34 M 7= {H Output per hectare 0.351 0.07
A4 77 {8 Per capital agricultural output 0. 189 0.038
KR A4 A Per capital farmer income 0.109 0. 022
#14> Society 0.2 NI HE 45 £L Per capital cultivated land index 0.6 0.12
FF b 2 BTk & Food contribution 0.4 0.08
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Fig. 1  Distribution map of cultivated land suitability grades

in Poyang Lake region
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Fig. 2 Spatial distribution of eco-environmental values of the

cultivated lands in Poyang Lake region
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Fig. 3 Spatial distributionmap of economic values of the cultivated lands Fig. 4 Spatial distribution map of social values of the cultivated lands
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Table 4 Standardization of the indices for evaluation of utilization sustainability of cultivated lands
WK PR MEHEE PR R ARSI M AR 3R gl i 45 45 %
Region Pesticide application Fertilizer application Ecologic service Forest Agricultural
intensity intensity value coverage profit index

B £ T X Nanchang City 100. 00 100. 00 47.74 49. 38 100. 00
# B & Nanchang County 29. 84 34. 80 47.74 3.33 100. 00
B H Xinjian County 74.36 65.21 47.74 15.30 100. 00
42 SLE Anyi County 100. 00 41.97 47.74 52.22 100. 00
P B Jinxian County 100. 00 68. 85 47.74 21.75 100. 00
IRl Leping City 65. 89 78.32 47.74 47.16 100. 00
JUILHT X Jiujiang City 100. 00 100. 00 47.74 53.49 100. 00
JLIT & Jiujiang County 37.61 36.79 47.74 22.33 98.74
] 11 & Hukou County 56.37 31.68 47.74 26.16 98.35
% & Penze County 39.87 47.74 47.74 70.55 97.37
f#+22 5 Dean County 74.36 87.62 47.74 56. 16 95.36
S 7 H Xinzi County 89.30 54.76 47.74 39.36 94. 06
7k 1% B Yongxiu County 48.90 34. 48 47.74 45.38 98.35
#B Er B Duchang County 69. 75 44. 00 47.74 33.47 96. 59
E 317 Fengcheng City 71.84 95. 68 47.74 27. 46 100. 00
%11 Gaoan City 82.43 42.72 47.74 42.30 100. 00
FM T Zhangshu City 47.22 44. 64 47.74 17.95 100. 00
7% 2 Fengxin County 100. 00 90. 64 47.74 93.02 100. 00
A B Yujiang County 38.05 97.63 47.74 58.44 100. 00
#fH E- Poyang County 30. 68 87.13 47.74 51.80 98.22
4T H Yugan County 100. 00 59.94 47.74 31. 66 104. 07
J7 4 Wannian County 100. 00 100. 00 47.74 80. 88 99.58
% % B Dongxiang County 28.73 46.07 47.74 50. 96 91. 00

I J1I IX. Linchuan District 94.23 100. 00 47.74 56.22 100. 00
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WK BB (B Ai’?iiik ?DP Z?E}\'ﬁ]é@.llﬁ(/\ /\ﬂ‘]*ﬁ‘-ﬁﬂ ek o
Region Output per Per capital agricultural Per capital farmer Per capital Food contribution
hectare output income cultivated land

& 1l X Nanchang City 100. 00 100. 00 82.52 5.08 100. 00

7 & & Nanchang County 100. 00 100. 00 78.03 74.79 100. 00

#r# H Xinjian County 100. 00 100. 00 71.26 100. 00 100. 00

4 L H Anyi County 100. 00 100. 00 64. 30 87.69 100. 00

P B Jinxian County 100. 00 100. 00 71.78 81.52 100. 00

IRSFTH Leping City 100. 00 76. 50 68. 34 63.71 100. 00

JUYLTH X Jiujiang City 100. 00 93.96 84.96 17.91 100. 00

JLIT & Jivjiang County 100. 00 73.73 60. 49 57.63 100. 00

i 11 E. Hukou County 100. 00 100. 00 60. 60 78.50 100. 00

%% B Penze County 100. 00 99. 17 57.35 74.32 100. 00

{2 5. Dean County 100. 00 94.78 59.22 62. 14 100. 00

2T H Xinzi County 100. 00 63. 32 53.09 48.89 100. 00

7Kk & E- Yongxiu County 98. 06 100. 00 63. 01 98. 84 100. 00

#B Er B Duchang County 100. 00 50. 12 40. 96 49. 50 100. 00

EW T Fengcheng City 100. 00 87.61 67.71 69. 48 100. 00

=% T Gaoan City 100. 00 97. 04 66. 00 100. 00 100. 00

A T Zhangshu City 100. 00 100. 00 66. 81 97.20 100. 00

Z2 3 B Fengxin County 100. 00 100. 00 63. 45 100. 00 100. 00

AT B Yujiang County 100. 00 100. 00 59.47 81.93 100. 00

i BH E- Poyang County 100. 00 100. 00 31.86 59.75 100. 00

A+ B Yugan County 100. 00 61.78 32.32 67.53 100. 00

Ji4EH Wannian County 100. 00 100. 00 31.86 64.49 100. 00

7% % H Dongxiang County 100. 00 100. 00 72.29 73.85 100. 00

I )Il X Linchuan District 100. 00 100. 00 54.75 64.52 100. 00
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Fig. 5 Allocation of sustainable level under the assumption of cultivate land utilized in Poyang Lake region
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GIS-ASSISTED EVALUATION OF SUSTAINABLE UTILIZATION OF CULTIVATED
LAND RESOURCES IN POYANG LAKE ECO-ECONOMIC REGION

Zhao Xiaomin'® Zhang Jun'
(1 Institute of Land Science, Jiangxi Agricultural University, Nanchang 330045, China)
(2 Nanchang Teachers College of Jiangxi Province, Nanchang 330029, China)

Abstract Sustainability evaluation of regional cultivated land resources is important to guidance of agricultural pro-
duction. With the aid of GIS techniques, like overlay analysis and multi-factor comprehensive weighing method, suitability
evaluation of the cultivated land resources of the Poyang Lake region was conducted using 11 evaluation indices selected
from the aspects of resource, environment, economy and society, based on the applicability assessment, field survey and
data statistics. Results show that as a whole, the cultivated land resources of the region is quite high in utilization sustain-
ability level, with 69.05% being high or moderate and only 5.23% being extremely low or un-sustainable, indicating that
the region is strong in agricultural productivity, good in agricultural eco-environment and high in agricultural economic lev-
el. The findings of the study may be used as scientific basis for exploitation and protection of the cultivated land resources
and restructuring of the agriculture of the region.

Key words Cultivated land resources; Sustainability evaluation; Poyang Lake region; Geographic information sys-

tem (GIS)



