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Fig.1 Location map of Hebi City
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Tab.1 Land use type area of Hebi City in 3 years (km’)

eS| 1993 4f 2003 4F 2013 4F
b 1 333.548 1 347.785 1315.787
I FH 256.803 308. 189 368.901
i 218.135 216.971 225.528
K sk 47.652 46.946 55.961
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it 2142.174 2142.175 2 142.171
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Tab.2 Land use change phase comparison of Hebi City

TRbR 1993—2003 4 2003—2013 4
AV MRS (b i km? 51.386 60.712
AR MY KL/ (km? - a™!) 5.139 6.071
A Y Sk AR 0.240 0.283
AR L/ km? 14.237 -31.998
B 5K/ (km? - a™!) 1.424 -3.200
HEH Y K Eh A % 0.110 -0.240
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Tab.3 Simulation accuracy of Hebi City in 2013
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FFIRE pomote it A i o
b 118235 135404  87.320 0.826
piS:) 19 314 23595  81.093 0.810
A 29 432 34 851 84.451 0.829
KIS, 3414 4868  70.131 0.699
A H I Hb 14 947 15931  93.823 0.935
&t 457 610 457 610  100.000 0.898
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Fig.2 Land use map of Hebi City in 2023 under two scenarios of development
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Tab.4 Land use type area and proportion
of Hebi City in 2023

2023 AR (IR T)

2023 A (fER )

] it
IR WA/ km? /% AV km? B/ %
B 1247.181 58.268 1193.000 55.737
Mt 204.821  9.569 218.854  10.225
A 417.619  19.511 526.308 24.589
ez 30.873 1.442 76.917  3.594
A FH b 239.937 11.210 125.332  5.855
NIt 2140.431 100.000 2 140.411 100.000
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Fig.3 Comparison of land use spatial development of Hebi City in 2023
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Tab.5 Landscape index of land use type of Hebi city in 2023

FOWAK SR 48 4L 2023 AE (ISR T ) 2023 (R D)
AWMSI 7.78 6.68
SHDI 1.24 1.25
SHEI 0.69 0.70
MPS 150.23 155.28
NUMP 3 046.00 2 947.00
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SRR v BN BRI S5

4 %

1) B8 BE T AR Sy o s YA P S Y1 X, LA SR
FIFHR AT ARG A L8 =4k (R Tl Ak 31k
A B ) BB A R g . e PR R TR
HEAT A R AR R 152 T D AE S 15 FH b 2 Tl
A5 IR A Y LA T {75 A0 3t 4R 5 4 R 5 A B il
ALY AR BER , B 4 S I b AR FH A H AR

2) &0, ] AR S A S AR R bR ME R AR AY Y
FEE bR, &R BREE AN LUREELO FUR & A2
IR A BB P, % B 5 AR OR Sk Ak
KK U T ARSI, SR N A A 4k T
K,

3) i GRS M Kappa $8 804} CA — Markov
RRAY (R FUURS 2 A I 52 E AT v, e
AL TR Ar b iR X, A7 1 5 4 M BT kbR
PR LA SR R0 0 52 W), b 26 AR Bl I F A S Jal
R, RN G LR IR AR = R e
AU T A A POy Sl = W S N K S =)
HoAly DI 1 — 20 0 3 e AF 5

22 ik ( References) :

[1] Parker D C,Manson S M, Janssen M A et al. Multi — agent systems
for the simulation of land — use and land — cover change: A review
[J]. Annals of the Association of American Geographers,2003,93
(2):314 -337.

(2] BRITJE, s H, S 05, 295 Ak i DX -t 1) FH 45 449 728 1 i

M ——LIVTIRAE VLA AT A [ ] I35 I 5 3005, 2003,
12(4):317 -321.
Chen J L,Qu F T,Wang Q F. Forecast of land structure transition
in developed area: A case study in Jiangyin City, Jiangsu Province
[J]. Resources and Environment in the Yangtze Basin,2003,12
(4):317 -321.

(3] FEAMg. ZETIEEH GIS BN 5T P ak L s A1) 3 A2 1k
SUKE ST D] RIS NS I, 2007,

Xi D M. Dynamic Changes and Driving Force Analysis of Land Use
in Mid — Western Parts of Inner Mongolia based on Remote Sensing
and GIS[ D]. Hohhot ; Inner Mongolia Normal University,2007.

[4] Clarke K C,Hoppen S, Gaydos L. A self — modifying cellular au-
tomaton model of historical urbanization in the San Francisco Bay
area[ J |. Environment and Planning B: Urban Analytics and City
Science 1997 ,24(2) :247 -261.

[5] Clarke K C, Gaydos L J. Loose — coupling a cellular automaton
model and GIS:Long — term urban growth prediction for San Fran-
cisco and Washington/Baltimore[ J ]. International Journal of Geo-
graphical Information Science,1998,12(7) :699 —714.

(6] sk B 4R GIS RN A S AU R AT 3t R A 45 it



514

I B, 45

Fei b TR FET DX ARG B T 4t ) AR SRR T D B 5

- 155 -

[11]

[12

[

[13]

REAEALL S TR0 9 8 3 [0, M 22 224R, 2001,30 (2) : 148 -
155.

Zhang X F,Cui W H. Integrating GIS with cellular automaton mod-
el to establish a new approach for spatio — temporal process simula-
tion and prediction[ J ]. Acta Geodaetica et Cartographica Sinica,
2001,30(2) :148 —155.

T BT SR BO T A B R B 5 R A R AT
FELD]. FBIN TR Al K%, 2014,

Rong Y. A Study on Cultivated Land Protection and Urbanization
based on Pressure Index in Henan Province [ D ]. Zhengzhou:
Henan Agricultural University,2014.

Anderson ] R,Hardy E E,Roach J T,et al. A Land Use and Land
Cover Classification System for Use with Remote Sensor Data, Geo-
logical Survey Professional Paper 964 [ M ]. Washington: United
States Government Printing Office ,1976.

W te S, R 4x. 3T Markov — CA (W 3R FH/ + b 78 56725 1k
AR )]. WLFE S TR ,2004,29(1) :36 -38.
Chen L Q, Zheng H J. Dynamic models of land use/land cover
changes based on MARKOV - CA [ ]]. Journal of Geomatics,
2004,29(1) :36 —38.

B, S BRBDE, 4. JET CA - Markow BUR 80 B LIT
SR SIS AEAE 1]. ARk T4, 2012,28 (10) ;231 -
238.

Xiao M,Wu J Q,Chen Q B, et al. Dynamic change of land use in
Changhua downstream watershed based on CA — Markov model
[J]. Transactions of the Chinese Society of Agricultural Engineer-
ing,2012,28(10) ;231 -238.

Adhikari S, Southworth J. Simulating forest cover changes of Ban-
nerghatta National Park based on a CA — Markov model; A remote
sensing approach [ J ]. Remote Sensing, 2012, 4 (10) 3215 -
3243.

Kityuttachai K, Tripathi N K, Tipdecho T,et al. CA — Markov anal-
ysis of constrained coastal urban growth modeling : Hua Hin Seaside
City, Thailand[ J]. Sustainability,2013,5(4) :1480 - 1500.

d R, R AR S BT Markov - € 5.0 A9 CA BT H
WA AU J7 3 [0 ). v b2, 2015,29 (6) 82 -
88.

Meng C,Lu X H,Peng M J, et al. A land layout simulation model
based on CA and Markov — C 5. 0 classification[ J ]. China Land
Sciences,2015,29(6) ;82 —88.

[14]

[15]

[16]

[17]

[18]

[19]

[20]

25 A, XS kB . AT 28 ARG BT A A sh AR A &
BB ). A75%440,2015,34(4) :1097 - 1104,

Li L,Liu P X, Yao Y L. Land — use dynamic change of Jinchang
City in the last 28 years and simulation prediction [ J]. Chinese
Journal of Ecology,2015,34(4) :1097 —1104.

M8, EYEE, BJEME. 5T CLUE _S A5 AL A A% I it Jml 2t
A S RS JR 200 SR [ )] [ 4 BE R R R, 2016, 28
(2) :154 - 160. doi:10. 6046/ gtzyyg. 2016. 02. 24.

Shi Y X, Wang F X, Wu Z P. Multi - simulation of spatial distribu-
tion of land use based on CLUE_S in Jinhe Watershed[ J |. Remote
Sensing for Land and Resources,2016,28(2) ;154 - 160. doi;10.
6046/ gtzyyg. 2016.02. 24.

TR A B E BRI TR A8 = Ak BRI & J A B I
MEZR[I]. &S ,2012(49) :35 -59.

Research Group of Henan Provincial Academy of Social Sciences.
The course, achievement and experience of the coordinated devel-
opment of urbanization, industrialization and agricultural moderni-
zation in Henan Province[ J]. Review of Economic Research,2012
(49) :35 -59.

P B T AR Ml o 1 I SRR DX e b It e LA 80 55 F
F——LIIBYR BN B[ D], B& AT Bl K ,2013.
Tian J M. Study on the Agricultural Land Reform Efficiency of Cot-
ton Region in North Xinjiang based on Modern Agricultural Devel-
opment; A Case Study of Manasi Country[ D]. Urumgi; Xinjiang
Agricultural University,2013.

B JET Logistic — CA — Markov B 1l U7 117 -+ 4 A1) FH 25
ABHUBIMATFE[ D], F AL B UK ,2014.

Cui J T. Simulation and Prediction of Land Use Change in Linyi
City based on Logistic — CA — Markov Model[ D ]. Nanjing ; Nanjing
University ,2014.

FVE B AT ok, B 2.« FoAk” LA T B8 RE T b b R 3h a8
PEBFFELT]. hE AR IR X K] ,2016,37 (4) 1228 - 236.
Tian J M,Ren Y, Chen J. Study on dynamic changes of land use in
Hebi City based on development of five modernizations[ J]. Chi-
nese Journal of Agricultural Resources and Regional Planning,
2016,37(4) ;228 —236.

BRI SO A S Jm R ONE SR M]. L
1R A H R ,2000.

Wu J G. Landscape Ecology ; Pattern, Process, Scale and Hierarchy
[ M]. Beijing: Higher Education Press,2000.

Simulation and prediction of land use in the High
Standard Grain Area of Hebi City

TIAN Jiemei' , CHEN Jie?
(1. School of Public Administration, Zhengzhou University, Zhengzhou 450001, China; 2. School of Water
Conservancy and Environment, Zhengzhou University, Zhengzhou 450001, China)

Abstract: In the period of “13th Five — Year Plan” , the national planning attaches great importance to the

implementation of construction of the high standard grain area. As one of the high standard grain areas in Henan

Province, Hebi City shoulders the burden of ensuring food security. That is why it is of practical significance to

study the simulation and prediction of land use in Hebi City in the future. With the use of CA — Markov model and
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on the basis of the historical process of the coordinated development of urbanization, industrialization and
agricultural modernization of Henan Province, the prediction can be divided into two scenarios for the simulation
and prediction of land use according to the analysis of the characteristics of land use in Hebi city in the past 20
years. The results can show that the Kappa index of Hebi City in 2013 was about 0. 898, which means that the
fitting effect is the best, and that the prediction results of CA — Markov model can achieve good fitting effect. Based
on comparative analysis of the quantity, the space and the landscape index of Hebi City, it is held that the scenario
II can be more in line with the demand of the Central Plains Economic Area and the industrial development as well
as with the “green development” in the High Standard Grain Area’ s ecological and environmental protection
grounds. What’ s more, it is in accordance with the planning of Hebi City, the patch shape is more regular, the
plaque agglomeration degree is high, the internal continuity is strong, landscape fragmentation degree is low, and
the landscape distribution is uniform, thus exhibiting obvious advantages. The authors hold that, in the future, the
government should adhere to scenario Il model for the development of the construction of the High Standard Grain
Area so that the land can realize sustainable development.

Keywords: high standard grain area; land use; CA — Markov; simulation and prediction; Hebi City
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