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Abstract ; Xiamen-Zhangzhou-Quanzhou Region is located in the southeast of Fujian Province, China. It's a crucial area of
ecological protection and restoration in Fujian Province. The identification and warning of fragile ecological area means
significantly to implementation of ecological restoration. Morphological Spatial Pattern Analysis (MSPA) model, Minimum
Cumulative Resistance (MCR) model and other methods were utilized to build ecological security pattern in this region. At
the meantime, the ecological sources were dynamically stable and connected. Then, land use change in 2030 was simulated

by using the FLUS model under the restriction of the ecological security pattern. It means the area of ecological sources was
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restricted from changing during this period. FLUS model also comprehensively divided the territory ecological protection and
restoration area into different kinds and warned the potential risk. The results showed that the ecological security pattern of
the study area was composed of 12 ecological sources, 66 potential ecological corridors, 13 important ecological corridors
and several ecological nodes. The ecological sources were mainly distributed in the west of the study area, which was
composed of mountains, hills and rivers.. And the ecological corridors widely spread out into a complicated network. Some
counties ( districts) with fragile habitats had no ecological sources and corridors distribution like Shishi, Jinjiang. The
ecological nodes were massively gathering together in Nan’an and Zhangzhou city. After that, it's predicted in 2030, the
area of cultivated land and woodland in the study area would gradually decrease about 2.59% and 1.14% due to great
expansion of construction land. As the construction land expanded to the surrounding cultivated land and woodland in a
circular way, it was squeezing the ecological space and threatening the ecological sources area and corridors. The expansion
patterns of coastal areas and inland areas in the study area were different. The construction land of coastal cities and
counties mainly expanded in a belt shape, while the original built-up areas mainly expanded outward in a ring shape. In
conclusion, this study separated one ecological sources protection belt and two ecological restoration cores, and pointed out
the potential risk of ecological protection space. They were significantly concentrated in Quanzhou and Zhangzhou districts.
Meanwhile, it is expected to give some fundamental information to further improvement of ecological security of territorial
space. Also, we believe that it can contribute a lot to carry out synergy governance of ecological protection and restoration ,

as well as to promote regional ecology quality and human’s well-being.

Key Words: ecological security pattern; ecological protection and restoration; early warning places; Morphological Spatial

Pattern Analysis (MSPA) model; FLUS model ; Xiamen-Zhangzhou-Quanzhou Region
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Table 1 The table of ecological resistance assignment

£zt &R VS A% BE 118
Index Weights Classifications Relative resistance
FOWSAY 0.50 I B R LAt R 1000
Landscape types ART i RS 900
Rt 700
K 100
JKH 100
o 200
1R 30
rPOR R D, 50
{IC7E 55 i E 80
AR 1
HEAHK 10
Bi bt 5 Ho A 30
Hi A 5 AL 0.2 <=0.2 1
Topographical index 0.2—0.4 30
0.4—0.6 100
0.6—0.8 300
>0.8 500
i PRI B 0.15 <=1000m 800
Distance from roads 1000—3000m 500
3000—5000m 300
5000—8000m 100
=8000m 30
5K UREE B 0.15 <=1000m 50
Distance from water sources 1000—3000m 200
3000—5000m 400
5000—10000m 600
>10000m 800
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Fig.1 The map of habitat quality, ecosystem service value ( ESV) and ecological sources
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Table 2 Interaction matrix between patches of ecological sources
AR
Emli;fsﬁjims 2 3 4 5 6 7 8 9 10 11 12

1 — 2530.75 3837.31 1.11 0.02 0.03 0.01 0.01 0.07 0.02 0.02 0.01
2 — — 0.10 0.43 0.02 0.03 0.01 0.02 0.05 0.02 0.02 0.01
3 — — — 1.22 0.16 0.08 0.03 0.05  421.68 0.04 0.05 0.03
4 — — — — 0.18 0.38 0.06 0.10 61.35 0.18 0.14 0.07
5 — — — — — 0.45 0.46 38.60 2142.84 0.24 0.37 0.45
6 — — — — — — 0.34 0.32 10.55 43240.01 3.27 0.32
7 — — — — — — — 1011.67 1502.20 0.29 1.13 8.88
8 — — — — — — — — 6.55 0.24 0.57 4458.82
9 — — — — — — — — — 6.17 1768.82 9.60
10 — — — — — — — — — — 76.65 0.44
11 — — — — — — — — — — — 2.07
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Table 3 Land use transfer matrix from 2018 to 2030

2030 4E
2018 4 B oy i Kk s SR A
Arable land Woodland Grassland Waters Construction land Unused land
HiH Arable land 4765.15 70.23 27.29 4.38 645.99 0.18
MHL Woodland 78.76 12120.69 87.42 1.66 255.48 0.61
Bl Grassland 0.45 51.54 3892.70 0.59 5.72 0.19
KIS Waters 0.35 0.55 0.84 551.75 10.02 0.10
A5 ML Construction land 14.42 12.98 5.64 1.53 2598.91 0.11
KA L Unused land — 0.07 0.04 0.08 0.06 27.99
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Fig.5 The early warning area of ecological protection space
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