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Abstract: Rapid urbanization is a growing threat to the eco-environment, and it has seriously restricted the regional social
and economic development. Moreover, it has negative effects on the Regional Pattern for Ecological Security (RPES). We
studied the Beijing-Tianjin-Hehei Metropolitan Region ( BTH) , which is one of the most typical agglomerations in China,
as a case example to determine the influence of the increasingly changing regional landscape pattern on the future of the
RPES. Therefore, we used land-use change to represent the urbanization process, and the distribution of ecosystem services
to represent the RPES. It is our hope that this study would provide scientific evidence to support optimizing future regional

planning and management. The results were as follows. (1) There was a marked change in the landscape patterns in the
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BTH, which was faced with the problem of imbalanced development. (2) The area of high and very high ecosystem services
accounted for one-third of the total area of the BTH, including nearly half that contained more than two services. (3) The
CLUE-S model was robust in its applicability for simulating the land-use dynamic changes of the BTH, and the kappa index
was 0.84. The ecosystem services occupied by the artificial surface accounted for one-sixth of the new increased artificial
surface, and the main occupied services were sandstorm prevention and water retention. Furthermore, the occupation mainly
occurred in growing cities such as Beijing, Tianjin, and Tangshan. (4) The imbalanced development of the BTH would not
only enhance the gap between different cities but would also increase the potential threats to the pattern of regional
ecological security. Therefore, the ecosystem services that would restrict the urban expansion should be considered, and this

would facilitate the protective strategies for the RPES and future coordinated development of the BTH.

Key Words: BTH; balanced development; ecological security pattern; expansion prediction
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Table 1 The amounts of ecosystem services in BTH, 2010

HEZS MRS IBEZ Y Ecosystem services T Area/km? X 351 B2 5 . Proportion/ %
H W Z R Provision of habitat for biodiversity 25991.64 12.13
57 KL% 75 Sand storm prevention 3491.64 1.63
3 R4F Soil retention 40276.44 18.79
JK UG TR Water retention 41930.64 19.56
LR HE SRS THBE Integrated ecosystem service 72805.32 33.97

x2 FEEEHTHEH 2010 FEEESREDES G
Table 2 The distribution of integrated ecosystem services in BTH, 2010

LRSS The B3] Y/ km? DI AR 5 L % T BT km
Integrated Ecosystem services Types Area Proportion Summation of areas
AR bio 6190.92 2.89 41348.16
Include 1 ecosystem service gusha 3038.76 1.42
se 14705.64 6.86
water 17412.84 8.12
BE2 R bio+gusha 104.04 0.05 24040.8
Include 2 ecosystem services bio+sc 6789.96 3.17
gusha+sc 38.52 0.02
bio+water 5497.2 2.56
gusha+water 206.28 0.10
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LR S IR e Al Y/ km? [ i A V) T AR A km?
Integrated Fcosystem services Types Area Proportion Summation of areas
sctwater 11404.8 5.32
A3 bio+gusha+sc 6.84 0.00 7404.84
Include 3 ecosystem services bio+gusha+water 78.84 0.04
bio+sc+water 7312.32 3.41
gusha+sc+water 6.84 0.00
"4l bio+gusha+sc+water 11.52 0.01 11.52

Include all the ecosystem services

bio: AW ZFEME Biodiversity ; gusha ; B AUE V) Sand storm prevention ;sc ; T-3E0-5F Soil retention ; water; 7K IR F# Water retention
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R3 2020 FREEETY KMERESEERSPRENESER

Table 3 Integrated ecosystem services areas occupied by urban expansion in BTH, 2020

etz di IR G A S R 55 DhE e i B/ km? AL A km?
Occupied integrated ecosystem services Types Area Summation of areas
251 bio 32.40 589.32
Include 1 ecosystem service gusha 230.04
sC 7.20
water 319.68
g2 bio+gusha 4.68 84.24
Include 2 ecosystem services bio+sc 6.12
bio+water 10.80
gusha+water 55.80
sctwater 6.84
A3 Fh bio+gusha+water 2.52 3.60
Include 3 ecosystem services bio+sc+water 1.08

bio: A=Y ZFEM: Biodiversity ; gusha ; B KU 7 Sand storm prevention ;sc; 134455 Soil retention ; water; 7K Ui 37 Water retention
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