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Abstract: [Objective] The purpose of this paper is to explore the mechanism and spatio-temporal
characteristics of coupling coordination of land ecosystem, and to provide a reference for
improving the overall function and benefit of land ecosystem. [Method] Taking Hebei Province as
a case and based on the research paradigm of “mechanism-evaluation system-method” , this paper
firstly studied the coupling coordination development interactive mechanism of land ecosystem
and constructed an evaluation index system of coupling coordination from the perspective of
process evaluation by comprehensively considering the process of pressure, status and response.
Then, we analyzed the security status and the spatio-temporal characteristics of coupling
coordination of land ecosystem by using the land comprehensive evaluation model and coupling
coordination degree model. [Result] (1) From 2010 to 2020, the value of land ecological security
of Hebei showed an overall increasing trend, shifting from 0.300 to 0.699, with an average annual
growth rate of 13.30%. The security level of land ecosystem was upgraded from the deteriorate
grade to the sensitive grade, meaning the security status of land ecosystem has been improved.
However, the average value of land ecological security was 0.509, and the average security level
was still at the risk level, meaning the overall security status of land ecosystem was still low. (2)
On the temporal scale, from 2010 to 2020, the coupling and coordination of land ecosystem in
Hebei Province showed a steady growth trend, and the strength of coupling effect was greater than
coordination, but the growth rate of coordination was greater than that of coupling. The coupling
state shifted from the low coupling to the basic coupling, and the coordination state shifted from
the low coordination to the basic coordination, indicating that the degree of interaction and
synergy among the three subsystems of land ecosystem has been strengthened continuously.
However, the average coupling state has just reached the basic coupling, and the average
coordination state is still at the low coordination, so there is still a large space for the improvement
of the coupling and coordination. (3) On the spatial scale, from the perspective of spatial pattern,
the coupling degree of eleven cities in 2010, 2015 and 2020 showed three states of low coupling,
basic coupling and moderate coupling, and the coordination degree appeared three states of low
coordination, basic coordination and moderate coordination. The spatial pattern characteristics of
coupling degree and coordination degree were basically similar, and the high and low value areas
were roughly in the distribution pattern of “low in the middle and high in the two wings”. From
the perspective of spatial combination, the states of coupling and coordination of eleven cities not
only overlapped at the same level, but also staggered at different levels. There were five kinds of
spatial combination types, which were low coupling-low coordination zone, basic coupling-low
coordination zone, basic coupling-basic coordination zone, medium coupling-basic coordination
zone and medium coupling-medium coordination zone. From the perspective of spatial variation,
the regional differences of coupling degree and coordination degree among cities were reduced
year by year, but tended to be stable and maintained at a high level in recent years. By 2020, the
values of spatial difference were 33.91% and 43.01%, respectively, indicating that the regional
differences could not be ignored. [Conclusion] According to the spatio-temporal characteristics of
coupling and coordination of land ecosystem, differentiated regulation strategies should be
introduced to promote the healthy and stable development of land ecosystem.
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Tab.1 Classification and gradation criteria of land ecosystem development
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Tab.2 Classification and gradation criteria of coupling and coordination in land ecosystem
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Fig.1 The interactive mechanism of coupling coordination in land ecosystem
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Fig.3 Coupling degree and coordination degree of land ecosystem in Hebei Province from 2010 to 2020
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