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Cultivated area—food—population system in land fallow area and analysis of

spatio-temporal evolution and prediction of cultivated land index
——A Case Study of Hebei Province

YANG Ren-hao, YANG Qing-yuan, CHEN Yi-duo,ZENG Li
(School of Geographical Science, Southwest University, Chongqing 400715, China)

Abstract: This study analyzed cultivated land, food and population systems with time-varying characteristics
based on statistics like cultivated land area, grain yield and population of Hebei Province during the last 65 years as
well as cultivated land pressure index using the for mula of the smallest cultivated land area. The paper calculated,
analyzed and forecasted the spatial and temporal characteristics of the cultivated land pressure index in Hebei Prov-
ince by GM(1,1) model. The results showed that; (1) There are some changes in Hebei Province from 1949 to
2014 ; The cultivated land decreased from 726.579x10* hm” to 653.774x10* hm*, the cultivated land per capita de-
creased from 0.24 hm® to 0.09 hm”, the grain yield increased from 469.51x10" t to 3 360.2x10" t, grain yield per
capita increased from 152.14 kg to 455.07 kg, and the total population increased from 3 086.06x10* to 7 384x10*;
(2) All the cultivated land pressure indexes declined when the annual grain demand per capita was 380, 400, 420
kg, and continued below 1, respectively after 2005, 2008 and 2010. All the cultivated land pressure indexes of 11
cities in Hebei Province declined during the 65 years and only indexed 4 cities over 1 in 2010. The global Moran’ s
I of cultivated land pressure index was from weak negative correlation to weak positive correlation and the spatial ag-

glomeration became stronger; (3) The cultivated land pressure index of Hebei Province continued to decline with
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the index below 1 over the next 11 year, and suggestions aiming at the less cultivated land pressure and food securi-

ty issues in Hebei Province were put forward.

Keywords; area-food-population system; pressure on cultivated land; food security; land follow; spatio-tem-

poral characteristics; Hebei Province
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Fig.1 The change of cultivated land and cultivated land acreage per capita of Hebei Province from 1949 to 2014
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Fig.6 Spatial change of cultivated land pressure index of Hebei Province over time from 1949 to 2014
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Table 1  Prediction model and accuracy test of population, calculative land, grain yield,
ratio of grain and cropping index using GM(1,1)
At T Prediction model FEH, MR
Variable a.b /A Formula C P

JEUNIEE'S Populaiton a=-0.0126,5=3439.1103 ;(1)(t+1)= 276871.19826%0126 _273785 1382 0.1631 1.0000

PHBITR Cultivated land  0=0.0029,b=7415202.6626 ¥ (1+1)=~2467971748.5273¢ " 0.4439 0.8308
+2475237538.5273

HLEE A Grain yield a=0.0241,b=7573136.4732 2V (141) = 319344641.7133¢% %4 0.2589 1.0000
—314649541.7133

U L Ratio of grain a=0.002509, b= 86.1896 2D (1+1) = =34271.487194¢ 0005 0.6482 0.5385
+34356.987194

S FRAL Cropping index @ =0.0023,6=1.2295 2O (141)= 537.579560%9% 536 4095 0.6178 0.7538
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Fig.8 Change of cultivated land pressure index of Hebei Province over time from 1949 to 2025

R2 ABERMBHHER S, HHHEAEHKE=AEE p.g.k B Spearman’ s XS HER

Table 2 Correlation between smallest cultivated land area, cultivated land pressure index and three parameters

TiH Ttem K Kao Ko Ksgo Koo Ko
. *Eﬁqﬂf':p -0.806 -0.807 -0.808 -0.833 -0.837" " -0.835
Grain yield per unit area
*Ej% te 7 0.621 0.623 0.625 0.641 0.643" " 0.642
Ratio of grain
et K
SRRk -0.854" " -0.856 -0.854" " -0.831" " -0.832" " -0.831" "

Cropping index

T o+ KR BEVEIKT P<0.01, S350 .Sa00 +Sano +Kgo Kago Kz 73R ABIEME TR 4 G, HRAE N 380,400,420 ke XSz 14 /N A 2

BN TR AL S WA F S 88

Note: * * means significance level P<0.01, Sig), S0, Sung, Kiso Kago and Ky are the smallest cultivated land acreage per capita and cultivated

land pressure when the annual grain demand per capita (G, ) are 380, 400 kg and 420 kg respectively.
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kg HUIE 52 T, Tl 0 2 B R 7 48 8034 0 T R ka3,
A3 FE 1990 4F 1995 4F (1996 4EFF 4R L BUIK T 1 1)
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PIERAE T K8 400 kg LT, Wb 11 dimy
HEHE 3880207 T M 1950 4EX KT 1.60 %] 2010
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420 kg MTEOL T, Brib = 138 5038/ F 1, 2000
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2014 4F 72.67%, T FEIREE W 2, 7R KBRS Fn A
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