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Spatial Disparity and Dynamic Evolution of Grain Yield Per Unit Area and
Its Driving Factors in Hebei Province
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(1. College of land Resource s Agricultural University of Hebei s Baoding 071001, China;
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Abstract: The purpose of this study is to investigate the regional disparity and dynamic evolution patterns of grain
yield per unit area and its driving factor using the Theil index, spatial autocorrelation and grey relation based on sta-
tistical data during last twenty years. The results indicate that: (1) The overall and interregional disparity of different
cultivation areas tend to be lower, while the differentiations exist in different intraregional of cultivation areas. The
intraregional disparity of the plain region of the east Taihang and Yanshan Mountains, the geomorphologic low region
of Jinjiluyu and the plateau region of Tangshan reduced gradually, while the Liaojiximeng and southeast of
North Mountain Area show the increasing process. The internal disparity contribution ratio to the overall
disparity decreased; (2) The tendency of spatial concentration was declining during the study. From local
spatial cluster, the aggregation of core production area appear to be different. The area Shijiazhuang city as
the central, keep the pace of grain production, but Tangshan and Qinhuangdao city, appeared to be one-per-
former recently; (3)Grey relation analysis shows that the main agent for grain yield per hectare situation is
the change of agricultural input, then agricultural products price and natural disaster. Machinery dynamic,
the amount of unit aera using land and rural per-capita net income affect grain yield per hectare relatively
less. It is concluded that the method of ESDA could reveal the regional disparity and dynamic evolution pat-
terns of grain yield per unit area effectively, detectiving gather and abnormality of regional grain production.
It could provide scientific basis for macroscopic distribution and optimization on regional grain production.

Key words: grain yield per unit area; regional disparity; Theil index; spatial autocorrelation; Hebei Province

(1]

o o

. N ; el 1984 “ S
:2010-11-04 :2010-11-16
: (2005CB121107)
(1985—), , s . E-mail:zhanglulu0391@163. com

(1973—), R R » E-mail;chenyaheng@163. com



2 193
“ v 7 , 2 ;
: V1 N
L S Viz o
) 1.2
’ [15-15] ’ N
; S . (TheiD .
’ o (TheiD
(TWR) (TBR),
(791 .
) GIS , 4
s o 4 s
GIS ESDA (Explora- (1],
tory Spatial Data Analysis) | T:iiY,vlg ;;: D
s , T =T+ Twr
[10] 0 :éy,-lgi%ﬁ—éyi[yi,lg;z] ®
EIN ’ ‘N— N 7
;s P, i
136 , s T— s Twe— s Tpg—
ESDA , cyi
R 3 Di z ,
1987—2006 Vi i J t 3Pyt
, J Z o
’ : CzéJ%gy——@ (3)
1 :C,— sy
1.1 sy 1 I B
36°03' —42°40'N,113°27" —119°50" 1.3 [ESDA
E . 18.88  km?®, ESDA
’ ] ’ 6]
s K« 500 @ o
(2009—2020 ) , Mo-
o ran’s I
N ( )
) § »(1986 )
—2006 ), 136 ( , , Moran’s 1
Do { R
»e T, ,
2 o4 (101 EBI. EBI [103



194 18
mi i:w,-},-R,-R,- ’ °
EB]=——"U-L — €Y) V1
E:Uglw,_,jgl (R,—R)* ,
W, ,R,-=P’_/);P,v 20%, 112 L1 V2
Vo : 10% 5 L1
5U; P, ) P, 2 VI 2 s
. EBI —1 1 , V1 . 12.37%
1. . 22.9%,
EBI o0, . 50. 08 % 48.44 %,
EBI— E(EBD ,
© T Neam s Y , o
1.96 H, (p<<0.05), Vi1 8 , ,
. Rook’ s i
136 : i j ,
W, 1. 0, , )
Luc Anselin GeoDa0. 9. 5—1 , . .
(2) o LISA , , VI1.V2
t ’ o
Moran’s | bl 0.5
, Moran’s 0.4
[11]
S ° o Y
EBL=(R, Vo)) Sw, (R, o) (5) SN eERRR
) (. EBL ’ == F & & s & ¥ o
s ( &
) 4 _BEL—EEBL) , 1
V/Var (EBIL,) 1 EBI
EBL,  E(EBI), 7 EBI Z EBI 7z
, EBI E(EBIL), 1987  0.6243 11.3154 || 1997  0.6786 2.2704
o 1988  0.5723  10.4450 |[ 1998  0.5651  10.5823
1989 0.734  13.9361 || 1999  0.7156  12.8648
2 1990 0.5999  10.7677 || 2000  0.7663  13.9657
1991 0.5571  10.7116 |[ 2001 0.5963  1.0180
2.1 N 1992 0.4707  8.8701 || 2002  0.6600  11.5467
1993 0.5805  12.6703 || 2003  0.6545  11.1431
1994 0.5192  10.0688 || 2004  0.4108  7.2228
1987 — 2006 1995  0.4206  8.1836 || 2005  0.5204  9.2434
’ 1987 —1999 1996 0.5267  9.7286 || 2006  0.5248  8.9146
2000—2006 o 3
2.2
1 3.1
12 V1 1 1987 — 2006
2 EBI . p<0.05 .
. 9 z z (Z
1.96), s o EBI



, o ;@ EBL>0
. Z.<0, L—L s
s o ;@ EBL<<0
3.2 Z:.>0, H—L ,
’ ’ ;@ EBL
Z. EBI, Z, <0 Z.<0, — s
i . EBL>0 Z> , ,
Mg RAT W RTE R 470 0.014 [2HEEBBIEETFEER 130

—ER
—— L E

Eb H/%

0.010

0.008
g 0.006 s
# 0.004 g

0.002

H—H
3 (LISA )
., Z G% LISA .
C 3, 3 (D . , s
(HiH) “ ”’ N

1987 25 2006 16 s “ ”



196 18
, . X, X
(). X,
. . . (  kW/hm®).X;
. t/hm’) . X,
$(2) . (kW « h/hm®) . Xy, (
( L—L) 24 ). (o3
4, .
. . \ . 3
, 3 (3) , s s 2,
4.1
. H—L .
. . 1987—2006
1 0.856 3,0.7820  0.781 0,
10 1. 2
. . . 3
5 R . 3
[9]
. 10 1987—1993 1 1994—1999
. X, 8
(%) . X, (¢ kg/hm?). ,
X; /hm?) | X, .
1987—2006
X X, X; X, X; X; X5 X, X
1087 1993 0.5121 0.6710 0.7471 0.5393 0.5243 . 5907 0.7233 0.4614 0.5187 0.2958
7 3 1 5 6 2 9 8 10
19941999 0. 8209 0.7142 0. 5847 0.4077 0.5272 . 6627 0.4285 0.6376 0.4053 0.2729
1 2 5 8 6 7 4 9 10
2000— 2006 0. 6859 0.6283 0.4394 0.5230 0.5923 . 5424 0.4641 0. 6485 0.1535 0. 3839
1 3 8 6 4 7 2 10 9
1987— 2006 0. 8563 0.7820 0.7810 0.7420 0.7070 . 5900 0. 581 0.5790 0.520 0. 3600
1 2 3 4 5 7 8 9 10
4.2 8 4
4.3
1987—1993 0.590 7 1994 —
1999 0.662 7,21 0.542 4, 10
. . 4 3
, 5
1987—1993 0.524 3 0.527 2, 4.4 .
0.597 3,
4,
, . 2 3
. 10 .10 7.9,



2 197
10 , s N
: , , (1] : S
0l
' ,2006,22C  2):279-282.
’ ’ [2] , : [Jl.
5 .1998(5) :2-7.
[3] , . (I
GIS ESDA ,2001(1) :4-10.
’ [4] ; , . EMD
. (1. .
2009,24(11) :1994-2003.
, . (5] . . .o
, [l .2005,26(2) :1-5.
1987—2006 6] [l
,1995(3) 14-7.
’ ’ [7] . , . GIS
° 0. ,1999.,19(3) :205-210.
(D 8]
’ ’ LIl ,2009,24(9) ;1541-1549,
. (9] .
. (Jl. ,2004,25(3) :16-19.
(2) L10] ’ ‘ K
[J] .2009,29(1) :56-63.
7 [11] : EBI
° ' EBIL (. ,2008  ,22(1).23-31.
[12] . )
’ [Jl. ,2002,21(3)339-346.
’ [13] [J. .
. 1998(6) : 34-38.
(3) ) [14] [Jl.
i , ,1998(3) :15-18.
. , [15] (7.
.1998,18(3) :63-67.
° [16] :
’ ’ (1. ,2005,25(4) : 401-
’ ’ ’ 407,
° [17]  Anselin L. Exploring Spatial Data with GeoDa; A
H—L ’ Workbook[ EB/OL]. http://sal. uiuc. edu,2005;148.
0 N [18] Anselin L. Local indicators of spatial association-LLISA
o [J]. Geographical Analysis,1995,27(2):93-115.
4 [19] , ) .

[M]. . .1989.



