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Fig.1 Dynamic change of total and per capitafarmland areas
from 1990 to 2005 in Hebei Province
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Tablel Spatial changes of farmland areas from 1995 to 2005 in Hebei Province
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Jhm? /hm? /hm? A4k /hm? A3 fkfhm? A
) 6517252 6465963 6396249 -51289 -69714 -0.186
VeE 4id 594679 500994 593775 -3685 2781 -0.015
Rl 581917 579547 564334 -2370 -15213 -0.302
LY 200010 195892 186090 -4118 -9802 -0.696
Hi 675390 670380 661175 -5010 -9205 -0.210
pligS 679450 675077 648071 -4373 -27006 -0.462
e 804820 794356 798538 -10464 4182 -0.078
ikx A 900160 891422 848915 -8738 -42507 -0.569
KA 339182 338953 330977 -229 -7976 -0.242
Rl 786808 778707 806851 -8101 28144 0.255
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Table2 Changes of farmland use types in different physiognomy type areasin Hebel Province
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Table3 Correlation matrix of driving force factors of farmland changes

Y Xy X X3 Xa Xs X X7 X Xo X10 Xu X1z X1z Xia
X, -0.818%*
X,  0.852+*  -0.975+*
X -0.848**  0.883**  -0.889**
X, -0.856**  0.819**  -0.835**  0.993**
Xs  -0.807+*  0981**  -0.992**  0.881**  0.816**
X -0.889%*  0968**  -0.989**  0919**  0.876**  0.982**
X,  -0.878+*  0936**  -0.965**  0.919**  0.889**  0951**  0.987**
Xe  -0.893**  0.895+%  -0.940**  0.853**  0.827**  0.927%*  0950**  0.948**
Xo  0918**  -0.856**  0.835**  -0.768%* -0748* -0.811** -0.839** -0.781**  -0.799**
Xio  O.778**  -0.822**  0792**  -0.613* -0541 -0796** -0.782**  -0.698*  -0.732*  0.922**
Xy -0.842%*  0948**  -0.966**  0965**  0.931**  0963**  0.979**  0978**  0916**  -0.780** -0.685*
X -0.891**  0018*  -0.923**  0991**  0.982**  00914**  0.049**  0042**  0.894**  -0.834** -0691* 0.976**
Xi;  -0.882%*  0.884**  -0.889**  0.991**  0.989**  0.873**  0018**  0917**  0.857** -0816** -0.651* 00958** 0.994**
Xi  -0.885**  0.934**  -0.043**  0983**  0.982%*  0044**  0.974**  0975**  0.883**  -0.858** -0.609* 0.994** 0.995**  0.983**
Xis  -0.870**  0930**  -0.949%*  0979**  0978*  0.952%*  0973**  0971**  0.896**  -0.837%* -0.684* 0.994** 00988** 0.973** 0.996**

VE: **RIRP<0.01, *FT/Rp<0.05.
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Table 4 Eigen values and contributing rate of principal component

T HY EERIREN TR % R TTERE %

1 13.403 89.355 89.355

1.183 7.887 97.242

3 0.231 1.537 98.780

4 0.117 0.783 99.563

5 0.045 0.300 99.863

6 0.015 0.099 99.961
7 0.006 0.039 100
8 3.35E-16 2.23E-015 100
9 1.77E-16 1.18E-015 100
10 1.30E-16 8.67E-016 100
11 1.65E-17 1.10E-016 100
12 9.88E-17 6.59E-016 100
13 -2.17E-16 1.45E-015 100
14 -7.21E-16 -4.81E-015 100
15 -1.78E-15 -1.19E-014 100




98 Al TRE2EF

2008 4F

ANBIGDP Xov RFAEAATI R 20 X g 258 5L P2
XesAPAEAR KA IEA DG, e 7 5 i b 2 Bk b 251k 1 50
N, FEMFRE RS EE (Ko X Xis) « R
MBI KT (Xgn X7 FIFESZEE (Xags Xo2) 371K
REAK; B ERMEGINTERELERI X)
IR HEAR =, 0B AR AL 5 e A 2 DI A 56
K Fo ML A 43 M AL A 1T L0E A b % Y5 AR 1L OK
B IR A s AR AR A IR R S & 5
RIEAKT W4T

RS ERHSBEIER
Table5 Matricesof principal component loading

A S — ) 5 )
X1 0.942 -0.191
X2 -0.980 0.138
X3 0.945 0.320
X4 0.948 0.311
X5 0.978 -0.136
X6 0.992 -0.066
X7 0.984 0.044
X8 0.910 -0.170
Xg -0.882 0.425
X10 -0.680 0.723
X1 0.981 0.187
X12 0.982 0.173
X13 0.963 0.239
X14 0.987 0.148
X1s5 0.981 0.168
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Temporal and spatial evolution of farmland resourcesand itsdriving
forcesin Hebei Province

Yang Pingguo?, Zhao Jianlin 2
(1. College of Life Science, Shanxi Normal University, Linfen 041000, China;
2. Department of Agricultural Resources and Regional Planning of Shijiazhuang City, Shijiazhuang 050011, China)

Abstract: According to the statistical data of farmland from 1995 to 2005 in Hebei Province, the present utilization
status of farmland and the rules of temporal and spatial evolution were studied. The quantitative relations between
farmland resources and social economic driving factors were analyzed by using principal component analysis and linear
regressive model. The results show that the changes of total and per capita farmland areas appear similar decrease tread
and experienced such phases as slow decrease, dramatic decrease and relative stabilization in recent ten years. Obvious
spatial difference is existed. The decreased farmland in plain more than in hill and mountains region, the decrease rate is
37.80% and 26.09% respectively. The adjust of agricultural structure, the modernization of agriculture; the level of
social-economic development and the food security are the main driving forces that influence the farmland changes. It
can enhance the study of farmland change, to utilize reasonable and protect arable resources, to control the area of
farmland reducing, to keep the keep the quality and quantitative dynamic equilibrium of, and to promote regional
sustainable agricultural development.

Key words: farmland resources; temporal and spatial evolution; principal component analysis (PCA); driving factors



