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Temporal and spatial changes in habitat quality based on land-use change in
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Abstract; The ecological effect of land use change has become a core issue in ecological studies. Analyzing the spatial and
temporal changes in habitat quality caused by land-use change can provide a scientific basis for ecological protection and
land planning. Taking Fujian Province as an example, we utilized the InVEST model to evaluate habitat quality. The habitat
in Fujian can be classified into low, medium, good, and excellent grades based on the habitat quality index. We also
analyzed the influence of land-use change on the spatiotemporal characters of habitat quality in Fujian Province. The results
showed that: from 2000 to 2010, the landscape fragmentation index for Fujian Province gradually decreased, the
connectivity between patches was acceptable, the extent of habitant fragmentation was improved, and the overall habitat
value was higher than 0.9. In Fujian Province, woodland is a beneficial landscape covering almost 86% of the lands. The
degree of fragmentation was quite low with little human interference; therefore, the majority of habitats in Fujian Province
were of good and excellent quality. However, the southeast coastal areas of Fujian Province are of low and poor habitat
quality (less than 0.6) , the reason for which might be the rapid expansion of construction land that has increased the extent

of damage to habitat quality. More than 65% of the GDP in Fujian Province can be attributed to the southeast coastal areas,
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and the structure of secondary or tertiary industries increasing the demand for infrastructure, industry, and residential land.
As a consequence, more than 57% of the construction land in Fujian Province is concentrated in the southeast coastal areas.
The high density of construction land in these areas has seriously encroached on large areas of bare land and farmland,
disturbed the entire ecological pattern of the area, and destroyed habitat quality, which accounts for the typically lower

habitat quality in the southeast than in other areas of Fujian Province.

Key Words; InVEST model ; habitat quality; landscape pattern
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Fig.1 Administrative map of Fujian province
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Table 1 Land use classification system

— 4 Class 1 Y Class2 — G Class 1 M Class 2
i}l Grassland FH Grass MHh Forest land PR conifer leaf
FEARLEH Herbaceous green space [& 1 #K Broad leaf
#i i Wetland TR Marsh THEAM Shrub
JKJE Reservoir ZLTHK cash tree
L River #FH Farmland 7K [ Paddy land
#1% FH Construction land JEAEH Residential land 54 Dry land
T4 H#h Industial land #ib Bare land #ith Bare land
A2 F b Traffic land KA Unexploited land

22 WRITE
221 A AR ST

ST AR A b R PR AR A i A R A RS R AR L A 2R b A TR 2 1 D R 5
A A ] SR AR IR, LR, TR ICSOAR R B — 20 43 W A 48 b bR FH S O Jm AR ik S i
AR TR R SOWACE ST 00 . FEZEBKE B IR B8 80 . BE AR (NP) PR FL ( AREA
_MN) AR (PD) | &R B8 AL ( COHESION ) ; 75 5oUlK F ik #e iy 45 B0F s (NP) A%
(PD) B FEREFSEI(CONTAG) BEREEEFREL( K 2) . FEBOTHH Fragstatsd.2 B . S5 5E R I~
KPR,

x2 =WisHHL

Table 2 Description of landscape indices

oS % Landscape Indices K5I Classes =94 Significance
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InVEST #5# ( Integrated Valuation of Ecosystem Services and Tradeoffs Model ) 1175425 [8] 350 | TARMRINIY. N | S 6741
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Table 3 Threat factor properties

s A N
JEAEH Residential land 5 0.2 1
T4 JH b Industial land 5 0.3 1
223 I HiL Traffic land 10 0.5 1
F4 BEETEAEEXINAEEEFRHRE

Table 4 The sensitivity of habitat types to each threat factor in Fujian Province
A ABEE AT JEAE T i 3538 F it
Land use type Habitat L-residential L-industrial L-traffic
&K Broad leaf 1 0.9 0.8 0.8
EFIERK conifer leaf 1 0.9 0.8 0.8
AR Shrub 1 0.5 0.6 0.5
ZPEM cash tree 0.8 0.8 0.7 0.7
KMl Grass 0.6 0.3 0.5 0.6
KL Herbaceous green space 0.5 0.3 0.5 0.5
A Marsh 0.9 0.8 0.8 0.6
JKJE Reservoir 0.9 0.9 0.9 0.8
T River 1 0.9 0.9 0.9
7K 1 Paddy land 0.5 0.3 0.3 0.2
41 Dry land 0.3 0.3 0.3 0.2
JEAE M Residential land 0 0 0 0
T#" F M Industial land 0 0 0 0
2538 FHb Traffic land 0 0 0 0
#Hh Bare land 0 0 0 0

223 SRR N
ST R A A S AT R A5 A R R SR R SR R A8 AL, TR B0 LR AR A 4 A 8 o 7
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WE K E] 9.07% ; 1 Hb A FE 2 B HN T 49.5km® F1 20.02 km? , B4R L F] 3.39% 1 4.5%
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Fig.2 Land use distribution and changes of the Fujian province (2000—2010)
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40%F 9% , BEHBATEER LA kg i B RUPR A 32, 23 30 24 2% T 6% ; [R1BF 2947 159% F1 9% 1 i b A 46 Ry
R A

SR, A 2000—2010 4, 24 H 15 b 1) Gl b 288 1 7 AR SR R B AR R A 65% (12% 8% YRR HhL
At UMY | T P b AR I b 5 2 509% 1 10% 18 5 b A e kg Mt R 15 FH b 5 296 849% M b AR 45 52
IR L AR D0 B BB b 3 R s T M, 290 9% 5 [RII 20 169 F1 9% F i 1l A% 8 pl bk i i e
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Table 5 Land use transfer matrix in Fujian province

AR 2 B, HEHs L A L T M
Period  Land use type Bare land Farmland Grassland  Construction land ~ Wetland Forest land
2000—2005 #b Bare land — 8.42 0.8 9.7 6.8 62.8
Bt Farmland 0.03 — 0.5 4.6 0.6 3.7
FiHb Grassland 0.05 2.1 — 5.4 1.1 27.9
A I HL Construction land 0.06 0.7 0.02 - 0.01 1.4
i Wetland 0.01 2.8 0.1 5.6 — 7.1
M Forest land 0 0.5 0.05 0.43 0.05 —
2005—2010 #iHb — 6.5 0.47 61.3 2.8 19.3
Hrith 0 — 0.43 5.6 1.5 2.1
T 0.01 9.3 — 6.4 1.4 39.5
A A 0 8.1 0.3 — 1.38 0
1 0 8.9 0.44 5.9 — 14.1
it 0 0 0.17 0.7 0.2 —
2000—2010 #ib — 8.04 0.59 12 8 64.7
b — — 0.67 8.9 1.6 4.5
i 0.01 6.7 — 9.7 1.9 45.7
A — 7.5 0.3 — 1.2 10.2
KAk — 8.3 0.42 9.4 — 16.4
L — 0 0.16 0.9 0.2 —

3.2 WEEE ORI SO0 s AR 1k
3.2.1 AR SOWAE R oA

FEATHT Mo FHBCER AR AR A A I, T35 0 ey i O i — 25 8T = R A A8 4E 78 = AN, Ak
Hify NP PD 5 BCRWIE /D, AREA_MN $8ECA K4 I H. LPT 48 50U 5 = 1, Ul MOb 2 4R 4 A 3 0L
AV HLIY LPT #5550 2 R Y K p#a B, 78 2005 45 2 J5 50 4 48 bR AR b 21 18 A #5500, B 1 NP U PD |
AREA_MN  COHESION #5034 A AW . #$F#b A NP A PD #8502 498 IX i i35 B, B /) AREA_MN
COHESION LPI #8534 Jy AT T Ry a4, Hikh NP PD LPI #5402 FFE#4# {H AREA_MN .COHESION 8§
BOM Sl ks JRHE) NP LPT #5834 2 UM T A E (H 2 AREA_MN  COHESION $§ %A K
(K 3) .
3.2.2 SRS

2000—2010 4EHAMEIAFSE X PD NP $8 8058 F a3 CONTAG F550% i BB SE IX B s AL PR PRI, FN
FREUH AR T R 0 7% X B iR L R FERRAIR (3R 6)
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Fig.3 Landscape index changes on class metric (2000—2010)
*x6 =NEEHEBHITELER
Table 6 Landscape pattern index calculation results
AR Year NP AREA_MN CONTAG PD FN
2000 88173 137.7107788 75.0004 0.726 0.0073
2005 87453 138.8439848 75.1786 0.72 0.0072
2010 86222 140.8594152 75.207 0.71 0.0071
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Wiy B EL R TR D Al AR TR X AR T KR T PR RS I A R AR M E 2 TE 0.6 LT,
AR Z 1) 0-0.3 SFRIN AT, AR Es Hoph X 9 A= B3 (K 200 F R AR 9 DL L (R BE B /N A 1 FH 1l
BEYCIT 1K 52 3 0 B BE R, AR SR AR A AR, 2R B 1 3 A 55 2R e TR 1 DX A At b X

MBS TR SRR (2R 7) ,2000 4F ARSER AR b7 3% , AN 9.9% ;2005 AEIRAF A58 5 3.8%,
S0 9.4% 32010 4F AR Y 4.2% , ALY 8.7% N 2000—2010 4E , HEELR L) A 8 LTS R
ARk,

KT REATEEMBZEREELILH

Table 7 Percentage of each habitat level in different years

2000 4F 2005 4F 2010 4 % Ll i
SRS MK - : - : - : 1%
Valuation Value WA Bkl e WsEuA IRE B %  BEEUAS RSB %  Grid scale
level interval Grid number Proportion Grid number Proportion Grid number Proportion change/
/individual / percentage /individual / percentage /individual / percentage percentage
7 Low [0—0.3) 162159 3 207136 3.8 231267 4.2 1.2
1 Medium [0.3—0.6) 535538 9.9 508875 9.4 467911 8.7 -1.5
R Good [0.6—0.9) 98414 1.8 68904 1.27 70840 1.3 -0.2
P45 Excellent [0.9—1) 4600499 85.2 4611673 85.4 4627840 85.7 0.5
20004% g 20054 & 20104¢ R
E 5 A 1 )
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Fig.4 Spatial distribution of habitat quality in Fujian Province
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Fig.5 The land use map in the southeast coastal area of Fujian Province
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Table 8 Industrial output value change of the southeast coastal area in the Fujian Province (2000—2010)
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