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Table 1 Evaluation index system of coupling coordination degree of water-energy-food-land system

in Beijing-Tianjin-Hebei Urban Agglomeration
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Fig. 2 Land use map of Beijing-Tianjin-Hebei Urban Agglomeration in 2005, 2010, 2015 and 2018
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Table 2 Changes of land use types in Beijing-Tianjin-Hebei Urban Agglomeration from 2005 to 2018
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Fig. 3 Development trend of coupling degree and coupling

N 25 Yo
B EXL 5 S Jﬁlzbf N @Iﬂ( 2005—2018 ﬁi*% coordination degree of water-energy-food system in Beijing-
A EHEBNT 03, TFEES K, H Tianjin-Hebei Urban Agglomeration from 2005 to 2018



590 H % % | 2% i 374

®3 FEEENTHAKA—BERERETEANEERGERRESEENE
Table 3 Average coupling degree and coupling coordination degree of water-energy-food system in different time

periods of Beijing-Tianjin-Hebei Urban Agglomeration
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ﬁ_:tﬂﬁ/% % E@*%%Tﬁﬁﬁz%ﬁ ”E/Bzfyﬁf’é Fig. 4 Development trend of coupling degree and coupling
. coordination degree of water-energy-food-land system in

% ’ }J\ 2005 ﬂi E/\J 0.137 i -Lt %2018 ﬁi E/:J Beijing-Tianjin-Hebei Urban Agglomeration from 2005 to 2018

0.175, HIRKFE R 28.16%, FHIEK AN

2.17%. HHr, 2005—2006 4, 2007—2009 4F- . 2010—2016 4, 2017—2018 4F-4H 5 PpH

JE R A, 20062007 4F . 2009—20104F . 2016—2017 4F 52 F R %, F 25

JE: 2006—2007 4F HUEEFMTHEA A AR KR I S BUR B T REMER G I I ECE
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Table 4 Average coupling degree and coupling coordination degree of water-energy-food-land system in different time

periods of Beijing-Tianjin-Hebei Urban Agglomeration

R AR AU EE
2005—2009 2010—2014 2015—2018 2005—2018  2005—2009 2010—2014 2015—2018 2005—2018

e 0.604 0.495 0.489 0.532 0.125 0.153 0.146 0.141
PN:H 0.324 0.394 0.498 0.399 0.119 0.132 0.156 0.134
AR 0.571 0.465 0.498 0.512 0.222 0.245 0.311 0.255
L 0.300 0.318 0.360 0.324 0.175 0.172 0.206 0.183
ZHEE 0.387 0.418 0.383 0.397 0.180 0.209 0.240 0.208
T 0.254 0.345 0.408 0.330 0.147 0.133 0.162 0.146

= 0.187 0.189 0.378 0.243 0.135 0.144 0.151 0.143
P 0.241 0.317 0.400 0.313 0.131 0.151 0.182 0.153
e an| 0.181 0.220 0.211 0.203 0.116 0.149 0.155 0.139
AL 0.437 0.534 0.464 0.480 0.196 0.248 0.221 0.222
boRAl 0.223 0.404 0.755 0.440 0.124 0.157 0.165 0.147
JE§ Y 0.157 0.152 0.477 0.247 0.150 0.168 0.163 0.160

K 0.265 0.289 0.542 0.353 0.102 0.131 0.160 0.129
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0.97 TR 0394, 0.534, 5l NEHRGZKF- . MRl G AR FEI B . BB
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Table 5 Mean value of coupling degree and coupling coordination degree of land and water or energy or food

in Beijing-Tianjin-Hebei Urban Agglomeration from 2005 to 2018

+H—K + Hb—REH e
i AR R D8 B2 R AR A WA YRR

dtmt 0.687 0.177 0.856 0.083 0.839 0.135
Rt 0.601 0.306 0.399 0.240 0.400 0.242
AR 0.512 0.158 0.534 0.163 0.409 0.183
FELL 0.372 0.191 0.496 0.164 0.970 0.075
ZEEL 0.595 0.176 0.988 0.098 0.431 0214
i 0.274 0.147 0.967 0.061 0.472 0.109

= 0.317 0.207 0.931 0.068 0.903 0.101
P 0.277 0.177 0.884 0.086 0.860 0.087
Hi& 38 0.166 0.108 0.778 0.044 0.195 0.106
A 0.433 0.131 0.397 0.140 0.363 0.141
bovAll 0.512 0.197 0.948 0.104 0.874 0.105
JER Y 0.273 0.220 0.974 0.070 0.779 0.109

7K 0.641 0.229 0.609 0.080 0.833 0.124
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Impact of land use change on coupling coordination degree of

regional water-energy-food system:
A case study of Beijing-Tianjin-Hebei Urban Agglomeration

WANG Yong, SUN Rui-xin

(School of Statistics, Dongbei University of Finance and Economics, Dalian 116025, Liaoning, China)

Abstract: In this paper, the land factor is introduced into the water-energy-food system, and the
coupling coordination model is used to study the spatio-temporal change characteristics of the
water-energy-food-land system in the Beijing-Tianjin-Hebei Urban Agglomeration from 2004
to 2017. The results show that: (1) On the spatial scale, the construction land of the study area
diffuses from the center to the periphery. In terms of land use pattern of the urban
agglomeration, the area of cultivated land and construction land showed a relatively obvious
decline and growth trend, respectively. (2) The integration of land into the water-energy-food
system reduces the coupling degree and co-scheduling of water-energy-food systems in most
cities of this urban agglomeration. (3) The coordination level of land and water- energy- food
subsystem will be superimposed or offset, which will affect the coupling coordination of water-
energy- food- land system. The research enlightenment of this paper is that considering the
coordinated development of water, energy and grain, the Beijing- Tianjin- Hebei Urban
Agglomeration should understand the impact of land on the whole and internal subsystems of
the water-energy-food system, allocate resources reasonably and optimize the industrial layout
according to the city's own resource advantages, so as to achieve sustainable development.
Keywords: land use; coupling coordination; water-energy-food system; Beijing-Tianjin-Hebei
Urban Agglomeration



