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Driving Forces and Security of Cultivated Land Resource in
Black Soil Zone of Songnen High Plains

— A Case of Bayan County. Heilongjiang Province

SONG Ge, LI Xiao-jing, XIANG Chang-yu, XUE Rui, ZHANG Xin-le

(College of Resources and Environment , Northeast Agricultural University, Harbin, Heilongjiang 150030, China)

Abstract: Security of cultivated land resources is the basis for cultivated land protection and national food se-
curity. Bayan County as an important base for marketable grain production in the black soil zone of Songnen
High Plains was selected as research region. Natural, economic, social and ecological indices were incorpo-
rated to establish an evaluation index system in this study. The method of optimal combination was applied
to establish index weights, and the method of synthetic index was used to quantitatively evaluate the opera-
tion status of the security of cultivated land resources in Bayan County from 2000 to 2009. In addition, prin-
cipal component analysis was conducted to analyze the driving forces. Introducing Cubic curve, the model of
security changes of cultivated land resources was established with nonlinear regression analysis to validate the
secure values of cultivated land resources and the contribution of driving forces. The results show that the
cultivated land security status of the study area differed over timej; it is less secure in 2000, extremely unse-
cure from 2001 to 2003, less secure from 2004 to 2005, intermediately secure in 2006, and relatively secure
from 2007 to 2009. According to the analysis, the development of technology, economy, and society, the
natural disturbance forces, and the ecological influence were the main driving forces for the security changes.
A significant cubic curve relationship was found between the cultivated land resource security and these three
kinds of driving forces, reflecting high reasonability and applicability of the model established in this study.
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:2011-07-20 :2011-11-07
: “ : ”(41071346) ;
¢ ”(20112325110007)
(1969—), ( ). s s s s . Email.
songgelaoshi@163. com,



214 32
56. 0 , 3. 13 X 10°
b, (23, hm?, 2.27X10° hm?,
, . . 85. 0 km, 72.7 km,
L1 , , 564. 3 m, 110. 0
’ Lol ’ m, D ’
. el , 2.9 C, 582. 2
o b b mm? ’
; . . . . . 2009
, , 742 267.0 \
, . 401 505. 0 , 119 263. 0 ,
, 221 499. 0 ,
, , . 227 004. 0 hm?, 2.08X10° t,
; . 6102.0 .
T2
R , 2.1
, . {
, . (2001—2010) ) ¢ (2001—2010) ),
70% .
’ ’ N - (Ci_cmin)/(cmax_cmin) ( ) 1D
> , > L (Can—C)/(Cone—Cod) ( )
[9-10]
’  Xi— ; C— @
° 3 Coe— 1 3 Coin i
' ’ 2.2
’ 2.2.1 FBARREWH T
. SPSS .
y Cu- ’
[11-12]
biC . . ’
s [12](
) ( )
(D . Satty
1’\“9 )
1
, W, =W W,-W)T,
. 126°45'53"—127°42'16 ", 2 .
45°54'28"—46°40"18", . . .
. . . ) W,=WW; .-
10 .8 .116 , 70. 6 , Wi,



215
(3) o 3 (2) 3 (3)
W. =W, Wz'Z."Wr'IG)Tﬁ W. =W, + 3 (4) ’
02W27 517@2 ) (5) “ﬂo
961962209 .6?+5§:10 3
2.2.2 LZAIREMAEG AT
, 3.1
16 ’ o N
D, (W)= >b,w, (2)
j=1 N ’
: Di ; b A}
[)’]7 J P W i , 20
[13-14]
2.2.3 HHZALERGH T , .
(0. 87< f<<1.00), .
(0. 62<f<0.87), (0. 37<f<20.62), s s
(0< f<C0.37) 4 RESEAN .
2.2.4  ERAHNH SPSS ’ .+ 20
b A Y Y 4 ’
, , [16717]( 1>°
, 3.2
, s 2, 2000—2009
. (1) C 2,
1
(X)) C
(X2) mm
(X3) h
15° (X)) hm?
(X5) g/kg
(Xs) /
(X) /
GDP(X;) /
(X‘)) //
(X10) /
(X)) /
(X12) /
(X13)
(X1 /
(Xi5) /
(Xm) //
(Xy7) /
(X1s) /
(X19) /
(Xz0) /




216 32

2 2000—2009
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
0.49 0.33 0.34 0.36 0.57 0.56 0. 81 0.95 0.89 0.93
3.3 , s ,2000—2009
2 , 2000—2009 1. 43t/ 2.94 t/
0.33~0.95 s ,
, 0.49 0. 93, 4.40%., . .
. , GDP 2000 8 086.6 t/
s . 2000— 2009 14 323.4 ¢t/
2009 5 s 2009 6 102. 0
. (1) 2000 , 2000 2.6 ,
; (2) 2001—2003 s N
,3 a ; ,
(3) 2004—2005 s o
(4) 2006 ;
(5) 2007—2009 3
3a ) i /% /%
207 10s C wem w mm
4 3 1.717 9.585 85. 286
4 1.185 4.923 90. 209
4.1 5 0. 847 4.233 94. 442
2000—2009 ( 1) 6 0.434 2.169 96.611
’ SPSS 170 7 0.368 1. 839 98. 450
8 0. 260 1. 298 99. 748
’ ° 9 0. 050 0.252 100. 000
C 3 , NN
85.28620C 8520, 4.2.2 BRTFRAZY LRSI R %05
’ ’ ZIKhH N N
C 1, , R
0 . 2001 331 mm,
, Xos X700 Xs» X X120 Xug s 2003—2004 , 700 mm, 2005—
Xis , 2009 520 mm ,
) Xy, X5, X, 3 2002—2003
, , X X , 2 200~2 300 s
s o , 2 600~2 700 o ,15°
. 3 o o
4.2 4.2.3 ABZRERANAY AT REHBTRZ 4L
4.2.1 HEEFAELLEDI LI AT XM 0% Z IR
B A E— K A N N »2000—2009
s , 2009
, . 80 072.79 hm*, 25.51%,

2000 ) , ’



4 217
. Cubic
s R* = 0. 964, s
! 2000—2009 )
Cubic )
(X)) 0.830 —0.155 —0.331 Y=a,+bA+b,B+b,CHc A"+
(X) 0.149 —0.795  0.244 ¢, B*+¢;C*+d A’ +d,B* +d,C* (3
(X3) 0.285 0.805 —0.298 cY— ; A, B,
15° (X)) 0.040  0.867  0.089 c 3
(X:) —0.128  0.536  0.359 7 ‘ i
(X;) 0.921  0.196 —0.255
(X 0.952  0.165 —0.156 P @isbiscindi °
GDP(X,) 0.932  0.083 —0.246 -2
(X 0.969  0.218 —0.021 A.B.C
(X —0.605 —0.684 —0.217 .
(X 0.788  0.501  0.016
(X)) 0.951 —0.006 0.176 7 2000—2009 ’
R O
(X 0.976  0.116 —0.141 ALBLC ’ (3
(X5 0.560 0.676 0.162 o SPSS 17. 0
(X)) 0.764 —0.246 —0.312 , .
(Xi) —0.931 —0.277 —0.153 Y=0.60140.514A—0.034B—0. 044C—
(X —0. 146 —0.002 - 0.913 0.031A%+0.071B*+0. 061C* —
(X 00 008 097 0.162A°40. 038B* —0. 030C* (4)
’ R?=1. 000, t \
Y.A,B,C o
. . 5.3
, 4) :
o (3)
: : . : (4)
, , (3) : SPSS 17. 0
s s Y=—17.319+129.617A—3.195B—17.916C—
s 269.431A%+16. 144B*+38. 708C* +
, , 185. 046A° +64. 793B* —29. 573C° (5)
, R* =0. 991, .
NN . 6
o @)
5 .
N N 20
5.1 s
SPSS , , 20



[1]

218 32
. . (. , 2011, 18(5);
4 , . 267-270.
(2) 20002009  L2] [y,
. . 2000—2009 . 2001, 15(6); 21-23.
’ [3] .
4.40% . 2000—2009 L. 0 1998,
(1) 1-11.
’ B (4] , . [7].
o o ° , 2008, 24(2); 289-294.
(3 SPSS , s (5] .
° [J]. , 2007, 23(12); 1088-1092.
’ > . (6] , . . 25
o [Jl.
(4) Cubic R . 2009, 16(2): 78-81.
, [7] . .
. , 2000—2009 LIl ., 2008, 24(8): 95-99.
(Y) , (] ,
Cubic ] ’ [Jl. ,2009, 25(7); 243-248.
[9] Lyl , 2006,
’ 26(6): 687-692.
’ [10] (.
’ , 2004, 18(2); 66-70.
(5 [11] ’
' ? : [Jl.
R . 2008, 22(10); 31-38.
R [12] . .
> > ’ LIl , 2006, 28(4): 65-70.
, [13] , . [J1.
, . 2007, 14(5); 345-348.
[14] s
, 0l 5 2009, 16(4); 251-254.
, i [15] .
0. , 2011, 31(1): 207-210.
) [16] : . 1.
’ . 2007, 23(8): 466-468.
’ [17] .
[ Ll . » 2006, 16(6): 113~
116.



