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Abstract . Watershed habitat quality is the material basis and environmental guarantee for biological survival and sustainable
development, and land use change is the most important threat factor for habitat quality. Therefore, analyzing the temporal-
spatial evolution characteristics of land use and regional habitat quality is of great significance to regional biodiversity
conservation and sustainable land use. In this study, took Min River Basin as the research area, based on the spatial data of
land use from 2000 to 2015, a CA-Markov model was constructed to simulate the spatial data of land use under the existing
development and ecological protection scenarios from 2025 to 2040, and the InVEST model was used to analyze the spatial

pattern of habitat quality from 2000 to 2040. The results show that: (1) The forest coverage rate of Min River Basin is
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relatively high under the current conditions, the area of paddy field, dry farm, theropencedrymion, shrubwood, grassland
and wetland showed a downward trend, of which grassland presented the largest decrease with the rate, of 44.64%. The
coniferous forest, broad-leaved forest, water area, construction land, traffic land, mining land, and bare land were on the
rise. Among them, transportation land presented the largest increase, 227.27%. The simulated land use Kappa coefficient
was 89.09% , showed that the simulation result was good, and the designed ecological protection scenario was outstanding at
the future land use pattern optimization. (2) During the study period, the Min River Basin generally showed high habitat
quality and it basically maintained at the level of 0.82. The construction land area was the main distribution area with low
habitat quality in the study area, and the downstream Fuzhou and Changle had the gathering area of largest low-value habitat
quality. The distribution of habitat quality had a certain correlation with topographical conditions, and the low-value areas
were mostly areas with lower altitudes. (3) From 2000 to 2015, the habitat quality of Min River Basin generally showed a
declining trend, and the rate of decline increased gradually, up to 0.24%. The declining trend of habitat quality under
natural development scenarios was not effectively alleviated. It was obtained under ecological protection scenarios, and the
proportion of grids with the highest quality habitats was the largest with the highest proportion of 87.42%. (4) Habitat levels
in the upper and middle reaches of Min River Basin were higher than those in the lower reaches. Under natural development
scenarios, the gap of regional habitat quality would show an expanding trend. In the ecological protection scenario, each
region would basically maintain the habitat quality level in 2015. The research results of this article can provide scientific
basis and decision-making reference for sustainable utilization of land resources and biodiversity protection in Min River

Basin, and promote regional sustainable development.

Key Words: ecosystem services; habitat quality; CA-Markov model; InVEST model
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Fig.1 Location map of Min River Basin
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Table 1 Maximum influence distance and weight of threat factor in Min River Basin

BT IR 2/ ko e R R
Threat factor Maximum influence distance Weight Type of decline
ML Construction land 4 0.3 BHCER
A3 F b Traffic land 2 0.1 L pER
KW Mining land 4 0.15 R
#th Bare land 1 0.1 PR
JKH Paddy field 1 0.1 etk aEiR
3 Dry farm 1 0.15 LR
F2 ETREAREEELBX R EHNE EFOSRE
Table 2 Sensitivity of different habitat types to different threat factors in Min River Basin
T Eﬁiﬁﬁﬁ ﬁ_iﬁfﬂlﬂ scﬁfﬁh‘ll %ﬁfiﬁ Hiith 7K H B
Land use type Hablila-l Construction Traffic Mining Bare P{:lddy Dry
suitability land land land land field farm
JKH Paddy field 0.5 0.3 0.2 0.3 0.4 0 0.9
54 Dry farm 0.3 0.5 0.2 0.5 0.4 0.9 0
£ Coniferous forest 0.9 0.8 0.7 0.7 0.2 0.8 0.6
A RETRASRK Theropencedrymion 1 0.8 0.7 0.7 0.2 0.8 0.6
AR Broad—leaved forest 0.9 0.8 0.7 0.7 0.2 0.8 0.6
HEAM Shrubwood 0.8 0.6 0.5 0.6 0.2 0.6 0.6
i Grassland 0.7 0.6 0.6 0.5 0.2 0.5 0.5
FEHL Wetland 0.8 0.8 0.6 0.8 0.2 0.5 0.5
K3k Water area 0.7 0.7 0.6 0.8 0.2 0.5 0.5
# % I Construction land 0 0 0.5 0 0.1 0 0
2% 38 FHb Traffic land 0 0.6 0 0.6 0.1 0 0
KA Mining land 0 0 0.5 0 0.1 0 0
#ih Bare land 0.01 0.1 0.1 0.2 0 0.1 0.2

1.3.3 - Hu R H S Sk E
HTF 2000—2015 4E 1 T H A AR E e |, P55 2025—2040 ARG &R SA SRR R S 5 A &R
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Fig.3 Land use area statistics in Min River Basin from 2000 to 2040
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Table 3 land use simulation area accuracy test table in 2015

2 BRI hm? R R hm? bii1a
Land use type Actual area Simulated area Precision
7K Paddy field 391900.00 426000.00 8.70%
54 Dry farm 178600.00 195600.00 9.52%
EFIAHK Coniferous forest 2901300.00 2832900.00 2.36%
£ RIS Theropencedrymion 40000.00 34700.00 13.25%
FE MK Broad—leaved forest 1833100.00 1833200.00 0.01%
HEAM Shrubwood 733400.00 737300.00 0.53%
4 Grassland 25800.00 43400.00 68.22%
B4 Wetland 2200.00 2500.00 13.64%
KR Water area 72300.00 79000.00 9.27%
UM Construction land 113000.00 102800.00 9.03%
23 FHHL Traffic land 21600.00 22900.00 6.02%
K43 Mining land 3300.00 4400.00 33.33%
#Hth Bare land 12100.00 13900.00 14.88%

X EGA AT 2015 A o8] T3 358 b R FH S B 5 5 T 1 ) AR BLURE , d5c )5 45 Kappa R 5K 89.09% , #n
— B BUR BE

(=) = Hb R FHAE AR AL B

PEE 3 AT FEIAA A RS R, Bt i AR R B % B R G R B AR R BRI AR B AR RR R E T
AT R 28 R X A L, A e TR S MR S VEE A PR T FRAE 0% BRSNS 18 - T 5 5 b TR U] o8 28] A )
TE KT s K S T R AR RE ORISR RRUE | A0 40 7Kk Sl 1) Y b, % e FH b e e A B 5 5 32 8 D i e ), T
AT 5 1A P T R 2 B — o R B, e a8 P 5 v 5 A AR B A SR N R D kB
TG TR A X B,

Pl 3 S 4 nlH RS ERT SCBAE R IT k5 351 F AR PR Bl B SR e Bl R B
PR B A & R 15 SRR/ D s b R T AR AR BB PR AR, L v B b b i Al 20 28 G RS I UM, I
R B RETR S PR S T AR AR IR B SR T 9218 T, B A & T 5 55 T ML 32 B e 4 5 o b T AR o
SR AR AE KT, FE A A CRAP S it r s b 0 A A B 05 O T X 42 5 KR AT PR AR BB IR RS | AEAEFR 4 7K 35
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Fig.4 Land use forecast map of Min River Basin
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2040 4 [#] 7190 38k A B3 i AR AL RN 0.01% , A= 55 5 i T BRI A 34 R 159 8 S0 i AL SR B T
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5 2000—2040 FETRBEERERN TS HETL
Fig.5 Temporal-spatial distribution and change of habitat quality in Min River Basin from 2000 to 2040
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Fig.6 Habitat quality changes in the Min River Basin from 2000
to 2040
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Fig.7 Temporal-spatial change in habitat quality of counties in Min River Basin from 2000 to 2040
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