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Analysis of spatiotemporal characteristics of cultivated land use change from 2001 to 2017 in the Chaobai
River basin of the Beijing—Tianjin—Hebei region

SU Rui—qing'?, CAO Yin—gui"*’, WANG Wen—xu’, QIU Min*, SONG Lei’

(1.China Land Surveying and Planning Institute, Key Laboratory of Land Use, Ministry of Natural Resources, Beijing 100035, China;
2.School of Land Science and Technology, China University of Geosciences, Beijing 100083, China)

Abstract: With the promotion of the coordinated development strategy of Beijing, Tianjin, and Hebei, many core functions of non—capitals
have been gradually shifted to Tianjin and Hebei. The Chaobai River area bordering the three areas has become a microcosm of coordinated
development. The synergy in land use plays an important role in the process of coordinated regional development. This paper analyzed the
spatiotemporal evolution characteristics of cultivated land from 2001 to 2017. We used a land use transfer matrix, land use change map,
and spatial Gini coefficient method to describe the characteristics of cultivated land. The following results were obtained : In terms of quanti-
tative structure, the land use structure of the Chaobai River area showed the trend of continuous decrease in cultivated land and continuous
increase in urban land use. The total cultivated land area decreased by 37 700 hm’, and the changing cultivated land area accounted for

32.61% of the total area of change. With regard to the spatial pattern, the area of cultivated land gradually changed from the pattern of uni-
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form distribution in 2001 to large cultivated land along the southeast direction and patch distribution along northwest of Chaobai River. The

active areas of cultivated land change were distributed across the Tongzhou District, Shunyi District, and surrounding areas. Cultivated land
was transformed into urban land, rural residential areas, and waters. The spatial Gini coefficient of cultivated land in the Chaobai River ba-
sin of Beijing—Tianjin—Hebei was low as a whole, and fluctuated from 0.000 68 to 0.004 14. However, after the coordinated development
strategy of Beijing, Tianjin, and Hebei was proposed in 2017, the spatial Gini coefficient of cultivated land in the study area decreased
rapidly to 0.001 04, and the degree of land use and landscape fragmentation intensified. It can be concluded that the characteristics of cul-
tivated land use change in the study area are remarkable, and spatial differentiation was obvious from 2001 to 2017. This study can serve as
reference for the implementation of land use master plan under the new coordinated development strategy of Beijing, Tianjin and Hebei,
and improve the ability to deal with the relationship between urban construction, economic development, and cultivated land protection.

Keywords: Beijing—Tianjin—Hebei region; Chaobai River region; cultivated land use; land use change map; the spatial Gini coefficient;

coordinated development
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Figure 2 Land use map in the study area from 2001 to 2017
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Table 1 Land use structure and its changes in the study area from 2001 to 2017

2001 2005 2009 2013 2017 2001—2017
Hh2E [EA L 3] [ e AR S A R R 1Y 20T = ] S A
Land use types Area/ Proportion/ Area/ Proportion/ Area/ Proportion/ Area/ Proportion/ Area/ Proportion/ Variation/ Change rate/
10* hm* % 10* hm* % 10* hm* % 10* hm? % 10* hm? % 10* hm* Percent
#EHb Cultivated land  31.63 69.78 31.35 69.17 30.45 67.18  27.95 61.64 27.86  61.45 -3.77 -8.33
FiHb Forest land 0.53 1.17 0.39 0.85 0.35 0.78 0.49 1.09 0.48 1.07 -0.05 -0.10
I Grassland 0.09 0.21 0.16 0.35 0.15 0.34 0.07 0.17 0.08 0.18 -0.01 -0.03
I8 I Urban land - 3.46 7.64 5.67 12.51 6.02 13.28 6.94 15.30 7.48 16.50 4.02 8.86
0 =
AR R 6.98 15.39 3.95 8.70 5.60 12.36 5.86 12.95 5.03 11.10 -1.95 -4.29
Rural settlement
LM Industial o 008 045 034 006 036 024 053 021 046 0.10 021
and mining land
K3, Waters 2.52 5.56 3.65 8.08 2.59 5.70 3.77 8.32 4.18 9.24 1.66 3.68
41 Total 4532 100.00  45.32 100.00 4532 100.00 45.32 100.00 45.32  100.00 — —

LB ZE R b B R X R A A, A hm? ik /0 5] 2017 4E 114 27.86 J5 hm?, il 71> 8 R 7 5l 45
Pt ] 5 R A AR 3 60% , HAR R SAE FH b, S K AR AR B 0190 19 0.15% 381 2= 0.50% , I 57452
FE N 13.05%. AMART , X 8 - 3 F) FH 25 4 2 R #F N2 1.39%, 5 24080 5% 2 AR Y 0.05% , 2 W 9 1T
RS/ IR RS i fa b b A AR X B b 3 B T R AR o M

B b 52 15 22 k0 1Y A, B 2001 419 31.63 1 Hak I Bl R B, 2009 4F 1H B 2 0.35 5 hm?, J5 B 1
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