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Spatio—temporal characteristics and obstacle factors of human-land system coupling coordination in
farming—pastoral ecotone of northern China

CUI Xiao"?, WANG Yongsheng'*', SHI Linna'?

(1. Institute of Geographic Sciences and Natural Resources Research, Chinese Academy of Sciences, Beijing 100101, China; 2. College of
Resources and Environment, University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Human-land system coordination is an important prerequisite for achieving sustainable development. Exploring the coupling
coordination characteristics and obstacle factors of human-land systems in the farming—pastoral ecotone of northern China plays a
significant role in timely promotion of rural revitalization and realizing high—quality development in farming and pastoral areas. Based on
the model of human—earth system type structure, a comprehensive evaluation index system of human—land system was constructed from the
aspects of agriculture and animal husbandry, village, rural area, and township. The development level, coupling coordination degree, and
obstacle factors of the human—land system were analyzed using the coupling coordination degree model and the obstacle degree model. The
following results were obtained that the development level of the human-land system in the farming—pastoral ecotone of northern China
showed an upward trend and spatial imbalance from 2000 to 2020. The development levels of the agriculture and animal husbandry and the
village subsystems were relatively backward, and the development level of the rural area subsystem has significantly increased. The mean

coupling degree of the human—land system was in the high-level coupling stage. The degree of coordination has steadily improved, and the
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overall change has been from mild dissonance to barely coordinated development. The space presented a spatial pattern of decreasing from

the northwest to the southeast. The main obstacles to the improvement of the coordination level of the human—land system were rural per

capita grassland area, per capita GDP, and rural per capita meat production, and the degree of obstacles continued to increase. The order of

subsystem obstacle degrees was agriculture and animal husbandry > village > township > rural area. The obstacle degrees of the agriculture

and animal husbandry and the village subsystems were prominent, and the obstacle degree of the rural area subsystem was weakened. The

coupling coordination level of the human—land system in the farming—pastoral ecotone of northern China has steadily improved, but it still

faces many challenges such as the balance of the agricultural and pastoral structure, ecological environment protection, and the integrated

development of the tertiary industry.

Keywords : human—land system; coupling coordination; obstacle degree; rural revitalization; farming—pastoral ecotone of northern China
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Figure 1 Location of the study area
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Table 1 Comprehensive evaluation index system of human—-land system in farming—pastoral ecotone of northern China
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Table 2 The classification standard of coupling degree
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Table 3 The classification standard of coordination degree
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Table 4 Temporal variation of human—land system development in farming—pastoral ecotone of northern China from 2000 to 2020

ANrS A0 Agriculture and animal husbandry FE Village %3 Rural area I Township
Region 2000 4F- 20104F 20204F  20004F 20104F 20204F 20004F 20104 20204F 20004F 20104F 20204F
KA L VIR L X 0.09 0.19 0.29 0.14 017 022 013 030 058 011 023 032
Wt Fr B B AR X 0.05 0.12 0.18 0.14 017 022 0.1 028 053 010 0.9 031
BB K YA 5 L X 0.08 0.16 0.26 013 015 020 016 029 061 011 019 030
b5 A s (1) 0.08 0.16 0.25 014 017 022 013 029 057 010 021 031
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Figure 2 Temporal and spatial variation of subsystem development in farming—pastoral ecotone of northern China from 2000 to 2020
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Figure 3 Temporal and spatial variation of coupling degree of human—land system in farming—pastoral ecotone of northern China

from 2000 to 2020
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Figure 4 Temporal and spatial variation of coordination degree of human-land system in farming—pastoral ecotone of northern China

from 2000 to 2020
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Table 5 Proportion and distribution of human-land system coordination level in farming—pastoral ecotone of northern China

from 2000 to 2020
2000 4F
I3 IX ——— . S P
Region 35 45 8 75 1B Moderate dissonance 2 )3 52 18 7% 1B Mild dissonance
B (Hefa)) Number(Proportion) 4345 Distribution Ko (He ) )Number(Pruportion) 4347 Distribution
KR LU ALIR AL X 13(16.88%) RiING il 64(83.12%) i
B B ER X 26(60.47%) g 17(39.53%) R
AUHEHUK IR IR M X 0 — 22(100.00% ) A4
20104
BRI TER Wil 2% e IR iR M
Region Mild dissonance On the verge of dissonance Barely coordinated development
Hoik (o)) pagiil Hohk (Hofi) pagiil Kok (Hofi) I3
Number(Proportion)  Distribution ~ Number(Proportion ) Distribution Number(Proportion ) Distribution
RIRHT AL AL X 20(25.97%) i 40(51.95%) AR 17(22.08%) L
B B A X 16(36.36%) (LR 25(56.82%) AR 3(6.82%) e
AUHEHUK I IR M X 2(9.09%) VU R 20(90.91%) Pt 0 —
20204
0 0
il IR o AP DI
. . rimary coordinated Intermediate coordinated
X On the verge of dissonance  Barely coordinated development
Region development development
ﬁ(l\}%( et o Ko (Lef) o Ko (Lef) o Ko (LLf) o
umber Distribution Number Distribution Number Distribution Number Distribution
(Proportion) ' (Proportion) (Proportion) (Proportion)
KRR IBIX 22(28.57%) [ 33(42.86%) B 20(25.97%) Jei 2(2.60%) Jei
WA 15(34.09%) RS 25(56.82%) i 4(9.09%) e 0 —
SUEFOR BRI 1(4.17%) PiREt  20(83.33%) A 3(12.50%) JLi 0 —
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Table 6 The major obstacle indexes and the rank of obstacle degrees of human—land system coordination

in farming—pastoral ecotone of northern China from 2000 to 2020

43X Region  4E5} Year Tl H Item 1 2 3 4 5 6 7 8
KT &b 2000 b Vi4 V7 V2 Vil Vi V3 V5 V12
LB fLIbI R /% 17.20 16.35 13.35 12.83 10.67 10.20 6.97 3.98
2010 eIzt V7 V14 V2 Vi1 Vi V3 Vs Vi2
WA /% 18.15 17.35 13.44 11.97 11.04 9.83 7.42 3.69
2020 b V7 Vi4 V2 Vi V3 Vs Vil Vi2
R EEI 20.94 18.10 14.23 10.82 10.16 7.66 7.08 3.86
it i 73 2000 Eistn V14 V7 V2 Vil Vi V3 V5 Vi2
HRHX RS /% 16.82 15.96 13.79 12.75 10.63 10.34 6.83 4.19
2010 E{=ta V7 Vi4 V2 Vil Vi V3 V5 Vi2
RS /% 17.28 17.06 14.66 12.05 10.97 10.04 7.34 3.80
2020 Eign V7 Vi4 ) Vi V3 Vil V5 Vi2
FE RS /% 19.33 17.28 16.07 11.55 10.16 8.34 7.59 3.45
SHBUKIE 2000 Ei Vid V7 V2 Vil Vi V3 V5 Vi2
IR R RS /% 17.12 16.79 13.03 12.90 11.13 10.41 7.25 435
2010 Eistn V7 V14 V2 Vi1 Vi V3 V5 Vi2
R /% 18.26 17.41 12.74 12.35 11.49 10.17 7.62 3.85
2020 Eiztun V7 V14 V2 Vi V3 V5 Vil V9
Rt /% 21.38 19.02 12.64 12.55 10.81 7.67 6.98 3.13
F7 20002020 FAFREZ BT ARG FAERFRERERFTE (%)
Table 7 The obstacle subsystems and the obstacle degrees of human—land system coordination in farming—pastoral ecotone
of northern China from 2000 to 2020( %)
Iy X A0y RBOL ¥R G MEF &5 SHWTFRGR WHLT RS
Region Year Agriculture and animal husbandry Village Rural area Township
KA IE LV EIR AL b X 2000 34.27 24.64 18.37 2272
2010 34.42 26.84 16.80 21.94
2020 35.35 29.84 11.77 23.03
B B TR AU X 2000 34.81 24.23 18.53 22.43
2010 35.78 25.72 16.53 21.97
2020 37.92 27.88 12.40 21.80
T HERL K R SR b X 2000 34.61 24.95 17.78 22.66
2010 34.47 26.60 16.42 22.51
2020 36.09 29.74 10.89 23.28
3 e B AR AR AR S ¥ A A A8 BN AN 5 3 S ) A

AETT A i N R GG B AR Ak T K
PR B B, T 25 PR R KT ARG, HL A )
SRR IR, A TARBIX AR R . I
T AR T R SRR E I B, £ M A= S
TN ERR R 7 8 43 O BE e A 28 Gt P JRK - 32 T Y
SR AT N ER , R AL AR B Rl i) 7 i A L
ARSI R BRI ST R B, AL T AR S
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