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Evaluation of land resources carrying capacity and its coordinated development in Hangzhou City
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Abstract: Background, aim, and scope In general, most of the researches on the carrying capacity of land
resources are related to the evaluation of the carrying capacity level of regional land resources, but there is a
lack of research on the coordinated development of carrying capacity elements. Since the carrying capacity
of land resources is a complex system composed of many factors and its coordinated development of internal
elements plays an important role in the improvement of land carrying capacity level, in this paper, based on the
construction of index system of the carrying capacity of regional land resources, the evaluation research on the
coupling coordination of the level and elements of regional land carrying capacity was conducted. Materials
and methods In this paper, based on the research framework of driving force-pressure-state-response, the index
system of carrying capacity of land resource in Hangzhou city was constructed, and the entropy weight TOSPSIS
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method, obstacle degree model pair and coupling coordination model were used to comprehensively evaluate
the carrying capacity of land resources in Hangzhou city. Results (1) From 2009 to 2017, the evaluation results
of the carrying capacity of land resources in Hangzhou city showed an upward trend of fluctuation. The overall
level of the land carrying capacity within the evaluation years was in an intermediate state, but there was still
a certain gap from the high quality carrying capacity. (2) From 2009 to 2013, obstacle degree factors were
mainly concentrated in the driving force system and the pressure system. From 2014 to 2017, obstacle degree
factors were mainly concentrated in the state subsystem and the driving force system. (3) The overall coupling
coordination degree of carrying capacity system of Hangzhou city was good within the research range, but there
was still a large gap from the high quality coordination. The change of the coupling coordination degree of the
system in the evaluation range roughly showed a trend of “primary coordination to good coordination and then
to primary coordination”. Discussion Although the level of carrying capacity of land resources in Hangzhou city
is in the state of fluctuating growth, its carrying capacity level is still in a low state, and there is a large gap from
the high quality carrying capacity, so relevant measures should be still taken for adjustment. Conclusions During
the evaluation years, the coupling degree of the carrying capacity system of land resources in Hangzhou city was
at a high level of coupling level, but there was a certain gap between the level of coupling coordination degree of
carrying capacity system and the high quality coordination, which shows that the coordination and consistency
among each carrying capacity element need to be improved. Therefore, it is necessary to take specific measures
to improve the coordinated development between each carrying capacity system, so as to improve the regional
carrying capacity. Recommendations and perspectives Through the comprehensive evaluation results of the
carrying capacity of land resources in Hangzhou city, it can be seen that in order to improve the carrying capacity
level of regional land, the coordination between each carrying capacity system should be reached first. Therefore,
it is necessary to first pay attention to the regional land planning and promote the coordinated development
between each carrying capacity system; control the intensity of land development, optimize the structure of land
use, improve the efficiency of land use and increase the economic output of land at the meanwhile; in the current
economic development under the new normal, Hangzhou city should give full play to its own characteristics and
at the same time give consideration to the green development of the region, through the innovation of science
and technology to improve the ecological environment, increase support of environmental protection spending
for ecological protection, vigorously play land ecosystem service function, and eventually promote the constant
improvement of the level of carrying capacity of the regional land resources.

Key words: land resource carrying capacity; driving force-pressure-state-response; obstacle degree model;
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Tab.3 Coupling degree classification

Y% Grade BUE  Value
/K FHEA Low-level coupling 0—0.30
#5491 Antagonistic 0.31—0.50

BE4 Run-in 0.51—0.80
/K4 High level coupling 0.81—1.00

x4 OMEHIEESHR

Tab.4 Coupling coordination degree classification

4EZ%  Grade BUE  Value

e EEJYE Extreme imbalance 0—0.09
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Wil On the verge of disorder 0.40—0.49
fh5EPME  Reluctant coordination 0.50—0.59
W2 HH  Primary coordination 0.60—0.69
H12f 13 Intermediate coordination 0.70—0.79
K3 Good coordination 0.80—0.89
fEFtME  Quality coordination 0.90—1.00
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Fig.1 Change in the evaluation results of land resource carrying capacity in various years in Hangzhou
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Fig.2 Changes in the factors of the obstacles in the criteria for the bearing capacity of land resources in Hangzhou
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Tab.5 Major obstacle factors of the index of land resources carrying capacity in Hangzhou City from 2009 to 2017

ARy TiH 18F5HEFF  Index ranking
Year Project 1 2 3 4 5
2009 FRERSEE  Obstacle 13.8 13.6 9.1 8.6 8.5
155 Index R1 R2 RI3 RS R4
5010 FEERSEE  Obstacle 13.4 12.2 8.6 8.5 8.1
1845 Index R1 R2 R5 R4 R20
2011 RS Obstacle 12.6 12.5 11.8 8.3 7.9
1845 Index R13 R1 R2 RS R4
So1n FERFZ  Obstacle 13.1 12.4 12.1 8.9 8.3
$84%  Index R3 R1 R2 R20 RS
e BEASEE  Obstacle 16.6 10.6 8.2 8.1 7.0
1555 Index R3 R13 R1 R2 R6
014 REFSE  Obstacle 17.0 11.1 8.9 8.8 8.5
1555 Index R3 R13 RI RI12 R15
5015 i) Obstacle 114 9.4 93 8.4 7.9
18475 Index R10 R15 R19 RI12 R3
5016 FEfSEE  Obstacle 10.5 9.8 9.6 9.3 8.9
Fih5  Index R10 R19 R16 R6 R3
o AR Obstacle 12.7 10.7 9.4 8.9 8.8
F8hr  Index R3 RI13 R10 R6 R1
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Tab.6 Coupling and coordination results of land resource carrying capacity system in Hangzhou

ARGy AR P g i 8| PIHRREE

Year Coupling Coordination degree Coupling level Degree of coordination

2009 0.8561 0.6431 BE4A Run-in WA Primary coordination
2010 0.9600 0.7353 FKSFHE4A High level coupling 2 tpk  Intermediate coordination
2011 0.9339 0.7517 KB4 High level coupling "F 2%k Intermediate coordination
2012 0.9030 0.7827 /KRB High level coupling F1 2% 3% Intermediate coordination
2013 0.8909 0.6722 /K FHE4E  High level coupling WY HE  Primary coordination
2014 0.9466 0.8120 F/KF44  High level coupling K471 Good coordination
2015 0.9923 0.8077 H/KFHE4E  High level coupling K&  Good coordination
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