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Spatio-temporal evolution of habitat quality and ecological red line assessment in

Zhejiang Province
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Abstract: Habitat quality is an important index to estimate the biodiversity status and local ecological functions. Exploring
the spatio-temporal evolution of regional habitat quality is of great importance in the context of high-quality development.
Taking Zhejiang as the case study, we investigated the spatio-temporal evolution and influencing factors of habitat quality
based on the InVEST model, the hot spot analysis, and the Geodetector. Meanwhile , we computed the habitat quality within
the ecological red line areas in Zhejiang using the above assessment results. The results show that: (1) from 2000 to 2015,
the mean value of habitat quality in Zhejiang showed a decelerating downward trend, and spatially formed a distribution
pattern of high in the northwest, the southwest, the middle east, but low in the northeast and the middle; the habitat
degradation presented a ‘ center-periphery’ sphere radiation structure. (2) Based on the hotspot analysis, the agglomeration
characteristics of habitat quality and habitat degradation were similar on the township scale, while the spatial distribution
trends of cold and hot spots were opposite. (3) Based on the Geodetector, terrain factors ( elevation and slope) showed the
most significant impact on habitat quality, and the contribution to habitat quality from vegetation factors ( NPP, NDVI)

increased gradually with time. Meanwhile, the synergy of natural and socio-economic factors affected the spatial variation of
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habitat quality in Zhejiang. (4) The habitat quality of the ecological red line area in Zhejiang was relatively high and
stable, and with differences among different types of ecological red lines. The areas with high habitat quality but not
designated as ecological red line areas were mainly distributed in Zhejiang's southwest and northeast mountain areas, while
less were found in the northern, central, and eastern Zhejiang. Therefore, we proposed complementary strategies to adjust
the ecological red line areas, delimit the regional ecological function zonings, and finally improve ecological spatial

management and control in Zhejiang.
Key Words: InVEST model; habitat quality; land use; ecological red line; Zhejiang Province
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F1 HEXEBEFINESHMERS
Table 1 Weights and impact distance of threat factors in study area

JEUH IR HRITH M FE B/ km AL I
Threats Max distance of influence Weight Decay type
Bt Cropland 1 0.6 LM
SRBUTHL Urban land 8 1 FRHCE
AR R RS Rural settlements 6 0.8 e
HE B HIHL Other construction land 5 0.6 TEHCE I
AF M Unused land 3 0.5 LRk R

F2 WREAEILHFALRBERERE R EBE TR T
Table 2 Habitat suitability of different land use types and sensitivity to threat factors in study area
JP R BURREE Sensitivity

+- b HI 267 A SRS FRE e Hp @3
. on o g kimes OCTEUIR e,
v Cropland Urban land Rural settlements land Unused land
an
Bk Cropland 0.5 0 0.8 0.7 0.6 0.4
A M Forest 1 0.6 0.9 0.8 0.8 0.5
HEAMHL Shrab 0.8 0.6 0.8 0.6 0.7 0.5
BHiAkHE Sparse woodland 0.7 0.5 0.7 0.7 0.8 0.4
JEM M Other woodland 0.6 0.5 0.7 0.7 0.8 0.4
R
High covered grassland 0.7 0.6 0.7 0.7 0.7 0-6
PR
Medium covered grassland 0-6 0-5 0.7 0.7 0.7 0-6
26 ey
MR i R 0.5 0.5 0.7 0.7 0.7 0.6
Low covered grassland
JKIH, Waters 0.8 0.4 0.7 0.6 0.7 0.4
WAL Urban land 0 0 0 0 0 0
AT B S Rural settlements 0 0 0 0 0 0
‘Htr‘—» AN Ly
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A FHH Unused land 0.3 0.3 0.5 0.4 0.5 0
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Table 3 Types of interaction between two covariates to habitat quality
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Table 4 Area and percentage change of the habitat quality grade in Zhejiang Province from 2000 to 2015

o 2000 4 2005 4F 2010 4F 2015 4
AR P A R 5 3 3 3
. . T/ km WH/ % T/ km W/ % T/ km WWH/ % A/ km W/ %
Habitat quality level ) ) ! )
Area Proportion Area Proportion Area Proportion Area Proportion
fii[0—0.2) Low 3534.37 3.35 5667.11 5.37 6557.05 6.21 7859.49 7.44
BAK[0.2—0.4) Poor 40.31 0.04 39.72 0.04 40.35 0.04 45.85 0.04
145 0.4—0.6) Medium 30609.27 28.98 28550.50 27.03 28245.95 26.75 27253.43 25.81
5 [0.6—0.8) Good 12773.70 12.10 13272.07 12.57 13840.63 13.11 13533.27 12.81
7 [0.8—1) High 58649.71 55.54 58077.96 54.99 56923.38 53.90 56915.32 53.89
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B2 2000—2015 EHIHEEREMNZEE
Fig.2 Spatial-temporal evolution of habitat quality in Zhejiang Province from 2000 to 2015
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Fig.3 Spatial-temporal evolution of habitat degradation in Zhejiang Province from 2000 to 2015
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Fig.4 Study on hot spots of habitat quality and habitat degradation in Zhejiang Province (2015)
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Table 5 Average value of habitat quality of different types of ecological red line in Zhejiang Province from 2000 to 2015

TRIK IR
AEY EARSR: U HuJg 2 e WG4 X F N TS N | SR H AR X Fofth X
Year Overall Geology park Scenic area Forest park Wetland park Drinking Natural reserve Other areas
water source
2000 0.9411 0.9665 0.9265 0.9585 0.7002 0.9163 0.9625 0.9440
2005 0.9395 0.9633 0.9249 0.9531 0.7051 0.9145 0.9629 0.9427
2010 0.9351 0.9636 0.9218 0.9485 0.6996 0.9138 0.9606 0.9377
2015 0.9354 0.9636 0.9215 0.9487 0.6986 0.9145 0.9606 0.9380

45 AT 14 A 350 S R ] PR B0 A AR 22 PP AN [RS4SR XA 20 A, DI 22 g TR o 4 i 75 X3 ([
7)o T AL DX | 212 R A7 A A5 20 A 5 AR A 0 S RIMER 0y DX, = i P LR X i A A 5 T
JiE, DX A v ) REBR B £ 20 S RO K44 DX, 1 WA BRER A 2 el Jo i A 7 R i B Tl 5 B 3, A3
T SRR S TN T 4 ST DX | 212K P SRy R AT A A B e S5 R S AU AY X, F2 2 PR I X A T
AL P AL B9 o b ity | LA AR K IR DR i, L TRT I A7 S B T AR B 2 TRl A 45 o
A R I i Y X I PRGEIR Y 23 5 15 M T A S DIl | 20 28 b Ry AR R AR X, T2 R A AR T
Il G AR ] AR B A A A T AR SR 2T | SO B A I VAR (5 4 A TS LA D RE R AR 25 Eh RE , M T 52 M A
S R PPAG A5 SR KT A SR DX | 2028 oA 2 A 0 A B R AR AR R DX R BICR A R A X, R R
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Fig.6 Interactive detection results of driving factors of habitat quality in Zhejiang Province from 2000 to 2015
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Fig.8 Analysis of the spatial relationship between the high-grade habitat quality areas and the ecological red line in Zhejiang Province
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