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Conversion of cultivated land and correlation factors in
resources-based cities: A case study of Handan

WEN Li-hua' ,LIU Hong-yao’ ,ZHANG Guang-lu®*, GAO Hai-li'
(1 Geography and Tourism Department , Handan College s Handan , Hebei 056005, China ;2 Xingtai Institute of
Agricultural Science , Xingtai, Hebei 054005, China;3 Center for Agricultural Resources Research , Institute of Genetics and

Dewvelopmental Biology »Chinese Academy of Sciences,Shijiazhuang , Hebei 050021, China)

Abstract: [Objective)] This study was conducted to analyze land use/land cover changes of space-time
pattern in resources based cities in Hebei Province. Handan city was discussed as an example. [Method]
This paper took advantage of remote sensing images and cultivated land and socioeconomic data from 1990
to 2010 to study the spatial and temporal variations of cultivated land conversion in Handan City. The
transfer matrix analysis was used to further explore the transformation relationships between cultivated
land and other land use types,and gray relational analysis was used to investigate the affecting factors on
cultivated land conversion affecting factors in last ten years. [Result] From 1990 to 2010, cultivated land
conversion of Handan showed fluctuation and regionalism. The conversion ratio in city center was the high-

est and it increased initially (cultivated land area) followed by decrease (cultivated land growing area) from
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the city center to outward of the city. Transfer matrix analysis showed the reduction of cultivated land was

greater than the increase with the total cultivated land decreased. Gray correlation analysis method showed

that demographic factors,income per capita levels of farmers,the development of science and technology,

the development of tertiary industry were the main factors affecting cultivated land conversion in Handan

City from 2000 to 2010. [Conclusion) Cultivated land conversion is getting worse in resources-based cities.

Promoting the cultivated land conversion reasonably is important to guarantee the healthy development of

regional economy and social stability.

Key word : cultivated land conversion; GIS analysis;transfer matrix;grey correlation analysis;resources-

based city; Handan
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Fig.1 Land use map of Handan in 1990,2000 and 2008 year
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Table 1

Index system of the factors for cultivated land conversion in Handan (2000—2010)

FEARIEH Index type

4 Bk Name

FEFR 55 /87 Symbol and unit

Bt R B Situation H b JE £ 4k 1 F1 Area of conversion X, /hm?
[E] B A= 7 3 {H Gross national product X1 /4¢t
5 — =l Bl Total value of Agriculture X, /et
2% % KO 55 7=k 8l The second industry X5 /{¢ot
Economic development 2 =72\l B H The tertiary industry X, /¢t
[ 52 % 7= % % B Investment in fixed assets Xs/fe

K B AN A The per capita income of farmers Xs/7C
BN %% Total population X7/ TN
ALK Al A\ 11 %L Agricultural population Xs/ TN

Population growth ¢

B4k A 1 %% Non agricultural population Xo/FN
LK T KM E B 1 Total power of agricultural machinery X10/kW

Level of science and technology

A& F AR AR Jits it The amount of chemical fertilizer X1/t
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Fig. 2 Change of area and rate of cultivated land conversion of Handan during 1990—2010
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Fig. 3 Spatial distribution of cultivated land conversion in Handan
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Table 2 Cultivated land change in Handan during 1990— 2000
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Net change of cultivated land
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Table 3 Cultivated land change in Handan during 2000—2008
S i K 38K R
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=N N g L SR e 3 Water and Js8a|
Grass Housing  Industrial Transpor Forest Other
Index Orchard . land for Total
land land land tation land land
land water
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B s B/ km?
Amount of cultivated 92. 69 131.73 70.25 73.19 21. 81 66.73 0. 83 58. 34 5 515,57
land transfer
e/ % Ratio 17.98 25.55 13.63 14. 20 4.23 12. 94 0.16 11.32 1 100. 00
= P
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Net change of cultivated land
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Table 4 Grey relation grade of the factors for cultivated land conversion in Handan during 2000—2010

2000—2005 4 2006 —2010 4f 2000—2010 4F
5 ] K] 2000—2005 year 2006—2010 year 2000—2010 year

Factor JEHR B Hey KK BE Hy PR3 3 Hey
Relation grade Order Relation grade Order Relation grade Order

1 0.681 7 9 0.623 3 9 0.774 1 9

2 0.782 9 7 0.738 3 7 0.846 9 7

T3 0.654 6 11 0.584 3 10 0.749 8 10

k¥ 0.680 5 10 0.632 0 8 0.777 7 8

v 0.745 7 8 0.497 1 11 0.7250 11

g 0.828 6 5 0.816 6 5 0.891 8 6

a7 0.950 2 2 0.979 1 3 0.9815 3

xg 0.971 0 1 0.991 4 1 0.989 3 1

g 0.870 3 4 0.806 9 6 0.894 2 5

1o 0.824 4 3 0.988 1 2 0.984 4 2

11 0.940 3 5 0.816 6 5 0.891 8 6
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