J.Anhui Agric.Sci. 2023 51(1) : 72-78

E3
( 050031)
. 2018 13 () 0.2~0.5
: [N | m .
4 .
F301.24 A
0517-6611( 2023) 01-0072-07
doi: 10.3969/].issn.0517-6611.2023.01.016 ( ) (OSID) :

Research on the Optimization of Land Use Structure in the Region Around the Capital from the Perspective of Ecological Civilization
DU Sheng-nan GUO Ai-ging ( College of Land Science and Spatial Planning Hebei GEO University Shijiazhuang Hebei 050031)
Abstract Based on the evaluation of land ecological carrying capacity the land use structure of the region around the capital was optimized
by taking the county level around the capital as the research subject using the multi-objective planning model and comprehensively consider—
ing the economic social and ecological benefits.The results showed that in 2018 the comprehensive index of land ecological carrying capacity
of 13 counties ( cities districts) in the region around capital was 0.2 — 0.5 the level of land ecological carrying capacity was relatively low
which was necessary to optimize the land use structure according to different regions.In the optimization process areas I and [l built optimiza—
tion models of land use structure with the goal of giving priority to ecological benefits and areas lll and IV built optimization models land use
structures with equal emphasis on economic and ecological benefits. In the end the optimization schemes of the four areas around the capital
were obtained. These schemes can realize the coordinated economic and ecological development of the region around the capital and have
guiding significance for the construction of ecological civilization and sustainable development in the Beijing-Tianjin-Hebei region.

Key words Ecological civilization; Land ecological carrying capacity; Optimization of land use structure; Multi-objective planning model; Re—
gion around the capital
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Fig.1 Geographical location of the region around the capital 17
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Table 1 Evaluation index system of land ecological carrying capacity in the region around the capital
Criterion layer Index layer Index calculation Index code Index nature
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Table 2 The weight of each index in the evaluation of land ecological F(x)=Z ?:1( e;xx;) »>Max (i=12 - 8) (4
carrying capacity F\(x) ( ve;
( /hm’) ; x,
- Criterion layer . . 2
Criterion layer weight Index layer Weight (hm’) .
0.246 4 0.067 7 (2) .
Ecological load 0.095 5 °
0.034 4 ®
0.048 8 Costanza
0.210 6 0.035 6 25-27
Ecological protection 0.043 1
0.060 7 ( 3) .
0.071 2
0.296 5 0.0727
Ecological function 0.047 9
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0.047 9
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Table 3 China’s terrestrial ecosystem service value equivalent factor
Ecosystem services Forest Farmland Grassland Waters Desert
Food production 0.10 1.00 0.30 0.10 0.01
Raw materials 2.60 0.10 0.30 0.01 0.00
Gas regulation 3.50 0.50 0.80 0.00 0.00
Climate regulation 2.70 0.89 0.90 0.46 0.00
Hydrological regulation 3.20 0.60 0.80 20.38 0.03
Waste disposal 1.31 1.64 1.31 18.18 0.01
Soil protection 3.90 1.46 1.95 0.01 0.02
Biodiversity 3.26 0.71 1.09 2.49 0.01
Entertainment culture 1.28 0.01 0.04 4.34 0.01
2 2,
2.1 4 2 I N I
2018 13 ( ) N N m
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Table 4 Comprehensive index of land ecological carrying capacity of 13 counties( cities and districts) around the capital in 2018

County name

Composite index

County name

Composite index

Laishui County 0.468 2 Fengning Manchu Autonomy County 0.427 7
Zhuozhou City 0.467 8 Luanping County 0.380 5
Gu’ an County 0.455 6 Xinglong County 0.376 3
Dachang Hui Autonomy County 0.453 2 Zhuolu County 0.352 4
Xianghe County 0.452 8 Huailai County 0.307 7
Sanhe City 0.444 1 Chicheng County 0.257 8
Langfang Municipal District 0.441 8
GDP 4
10 o N
GDP 2

Fig.2 Regional division in the region around capital
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Table 5 Average value of crop planting situation in the four regions around the capital
Region Agricultural output value Total sown area of Yield per unzil area Yield per unit area .
crops // hm /hm after revision//  /hm
I Gradel 241 511.67 40 165.21 59 367.53 8 481.08
I Grade II 180 797.20 25 596.73 71 058.92 10 151.27
I  Grade I 154 747.18 28 084.58 130 643.86 18 663.41
IV Grade IV 164 684.73 25 498.03 116 856.91 16 693.84
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Table 6 Optimization plan for land use structure in the region around capital
Forest Cultivated land Grassland Garden Waters Land ior. Remd.enllal area Unused land
transportation and industrial
Area and mining land
Area Change  Area Change Area Change Area Change Area Change Area Change Area Change  Area  Change
hm®> rate//% hm® rate//% hm® rate//% hm’ rate//% hm’ rate//% hm’ rate//% hm’ rate//% hm® rate//%
I Areal 4069 734 17145 000 2785 -2.60 1072 -491 1398  0.00 5.87 158 6315 000 13381 -1.16
I Areall 2857 15.17 17021  0.00 458 -21.97 877 -1873 1599 0.0 9.24 023  90.62 0.00 502 -859
I  Area Il 134746 049 20205 0.00 46715 -197 10093 -181 2867 0.00 831 1171  53.09 1096 19.68 -6.79
IV Area IV 60042 057 17924 000 49034 -066 11616 -049 3071  0.00 6.81 854 4531 019 999 -1.93
6 ° 1
NI
(1) RN | .
7.34%15.17%. 1l v
0.49%.0.57% o m .1v N
(2) . (6) . 2018
4
2018 4 1.16%+8.59%6.79%  1.93%.
257175 .2 553.15 .3 030.75 2 688.60 hm’, o
3
. 3 ( .)
(3) . . . 4
2018 13 )
(4) o o
(5) . (1 2018 13 ( )



78

2023

B3 ()

(4) : 70-76.
( ) 2013 40( S1) : 28-31.
2013 35( 1) :2-13.

: 2016.
6 LIUY F MING D P YANG J Y.Optimization of land

1994 15(7) : 5-8.
2019 27

D .

use structure based

on ecological GREEN equivalent ] .Geo-spatial information science 2002

5(4) : 60-67.

10

11

21

22

23

24

26

27

28

29

. 2019 10( 4) : 57-63.

J. 2018 41( 3) :205-209.
D .
: 2014.

CHIBILEV A A PETRISHCHEV V P LEVYKIN S V et al.The soil-eco—
logical index as an integral indicator for the optimization of the land-use
structure J .Geography and natural resources 2016 37(4) : 348-354.

. I

2021(9) : 21-23.

HAN D QIAO R L MA X M.Optimization of land-use structure based on
the trade-off between carbon emission targets and economic development
in Shenzhen China J .Sustainability 2018 11(1):1-17.

J. 2019( 14) : 19-21.
2012.

J. 2019 19(5) ; 33—
37.
D .
2015.

2019.
. 2020 36( 10) : 195-199.
2010.

J. 2014 20(5) : 91-101.
D .
2019.
WAINGER L A KING DM MACK R N et al.Can the concept of ecosys—
tem services be practically applied to improve natural resource manage—
J .Ecological economics 2009 69( 5) : 978-987.
I

ment decision?

2003 18(2) : 189-196.
COSTANZA R D’ARGE R DE GROOT R et al.The value of the world’s
ecosystem services and natural capital J .Nature 1997 387( 6630) : 253~
260.

51 J.
540-551.

2017 26(4) :

J. 2018 38( 11) : 3756-3765.
J. 2018 25(2) : 335-340 389.
: D .
2014.

2019.



