Geographical Science Research HiBER} 2 5%, 2023, 12(4), 507-519 Hans )0
Published Online August 2023 in Hans. https://www.hanspub.org/journal/gser
https://doi.org/10.12677/gser.2023.124047

ETFInVESTIEE AP HHEERERNT
BT

ey, AKX, ¥ R, AR AL B &

"SRRI, < B
SRR R 2 R 2 2, Jbo

ks HiH: 20234F5s H10H; FHAHEM: 20234F8A3H; KA HM: 20234F8H15H

H E

BFFOR TR AL B8 R B P AU R s S A B R A R AESIRE KT, NEPESRATFESE
FRBRAUKIE . ASCLLEHIRTRENF, #H2005F 2202048 LR AR, ZHInVESTAERI4
PrEFSR TR AR R BN S EBRME. £32RW: (1) BTHERELA T4 S 3 1R F B SuE
S4B R EKPR A EEBIEEEEMERH; (2) 2005EE 20204580, EHRTHAEERE
KFEME, BARTRES; (3) 2005FEF2015F4BRERAERE, M2015FEF 20204, £IFBK
B, ABRE. AERESZHUITEZNRL, £BEREVEXTREST K. ik, ERHREN
ZEEIRBEY T, #—BRESAESERNEERE, WERTRNESEFRBEESCHE
o

>3 4L

EHIRTRE, AERFAE, InVESTARE

Spatial and Temporal Evolution Analysis of
Habitat Quality of Central Yunnan Urban
Agglomeration Based on InVEST Model

Weiyang Cai!*, Fuchang Niu2#, Kang Pengl, Dan Zhou!, Min Tang!
1Department of Geography, Yunnan Normal University, Kunming Yunnan
2Department of Geographical Sciences, Beijing Normal University, Beijing
Received: May 10", 2023; accepted: Aug. 3™, 2023; published: Aug. 15", 2023

AR
FEAEH .

XESIH: B4, AR, R A, B BT InVEST B b A B R 2R AR S T[], R
1T, 2023, 12(4): 507-519. DOI: 10.12677/gser.2023.124047


https://www.hanspub.org/journal/gser
https://doi.org/10.12677/gser.2023.124047
https://doi.org/10.12677/gser.2023.124047
https://www.hanspub.org/

BYey

Abstract

The study of habitat quality in urban agglomerations can better reveal the local biodiversity and
ecological service levels, and provide a basis for maintaining the balance of ecosystems and eco-
nomic development. This paper uses land use data from 2005 to 2020 to analyse the spatial and
temporal evolution of habitat quality in the Central Yunnan urban agglomeration using the InVEST
model. The results show that: (1) the rapid changes in land use due to rapid urbanisation and in-
dustrialisation are highly correlated with the distribution of habitat quality levels and their
changes; (2) habitat quality in the Central Yunnan Urban Agglomeration rises and then falls be-
tween 2005 and 2020, with an overall decreasing trend; (3) habitat quality is stable overall from
2005 to 2015, while from 2015 to 2020, habitat degradation, habitat quality and habitat quality
grading showed significant changes, and the area of the habitat quality 0 value zone gradually ex-
panded. Therefore, the Central Yunnan Urban Agglomeration should plan urban expansion ra-
tionally to further improve the habitat quality of the vast ecological space and coordinate the so-
cio-economic development of the urban agglomeration with the construction of ecological civiliza-
tion.
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WAL S T AR PRUIE R T2 BT SR (1 N S 3 5 P [ 185 DA 45 N 2008 DA AR A7 1 AR S BR B T ) e
SRIENSE, ABEp SR 5] NHEE . AR E AR S R AR/ SO A A R SRR SR A T R SR R 1)
BENI[1], 75— REfE _En] s i X AE M 2 B (2], RAEHIX A SR BIR KT [3]. T K FH
ik 5| AL ) R AR A U RT B 5| e A IR A RIAE BT R B0 R %, I SEm &bt & T RRs R R .
R PPl X AR B T &, 0 A AR B B N B8R 5 00 SRR e, YR A Z R B AR RGN
i AN A X el P HRR A A R B B N E S = L [4]

TR A 55 R R 9N T R R TR X AR R A A AT AT, R SCHUA A I i, XS
A TR FERH, HRIE G/ REEX ARSI 7 [5]. HBE 3S HRMAKRE, MR,
Wt 2 S B0 A 35 R S AT 7 o 1 INVEST #EAS (AR 25 R G0 IR S5 FBUH I 28 B PRAN) « HIS AR (A BE B
Fe%0). SoIVES FAI(E & R GRS ME) 2 [6] [7] [8]. Horb InVEST B B 51, alfEttm. 3

AR HIX L PN B R ORY X AE[9] [10] [11] [12], B Lt A FAH X Vi Jim AN A A5 PR g UK 59 F X
ST o

Hi A 25 7 e SR X B T A S VY R BB T, BN ORISR IR, DAbkH,
WA O, RIS R, RS S B XA [13] . UTEER, VRIS T Tk A AR R
PR A, BB RFERY 5K, AR T A B R 2R e 55 1 B SR A A Bt — DAk,

DOI: 10.12677/gser.2023.124047 508 AL


https://doi.org/10.12677/gser.2023.124047
http://creativecommons.org/licenses/by/4.0/

Loy %

AEAL KBRS R H P, R S I RS A ARSI AT SR R o T ORFRAE S
Zhx, HATHESBR, R A A SO W I H B SR T O R R R BRI
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Mtk ARt RS % .
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Figure 1. Location map of the central Yunnan urban agglomeration
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X, JFRPILIEA . RIFEEERR, BEAFEEL. BUA. B Sl Gl L. X R e
RYONE, Sfg. B8, RS EIR M A BRI it . ORI i X 2 2 M B A S 5
AT RAENBX, fEaf SIREImA, F AR G eE AL 30%, ARE T 28 60%Lh A X A
B, EESISEERKENEM. HEEEASHEIASGEIE 2, LN S0 R R E T RIZAAL,
NP FE Has R, A KRS R ™ B, R v T e A PR ARSI T, L
gttt k.

3. BiEXkR

AT S K DEM B8 RUR T4 [ Hh 45 5L 55 B IR %5 R 4t (https://www.webmap.cn/), A A
2021 AMAR, IAVERGT . BT R AWE . RHORI R B, B R R, IR A A DL
A B DR U BE - 2005, 2010, 2015, 2020 4 - H A I %dE (Land use data) K5 T A E Rl 4B 5
JRIR BT R 0 (http://www.resdc.cn/Default.aspx), Zr#E50 1km. AZ @A R IE T E Lt A
B ARG 0 (https://www.ngee.cn/ngee/html/) . ik 5 5% 3 ] ) A8 AR R 48— 9 GCS_Beijing_1954.

4, fRRTFE
4.1. INVEST &84 B R ETHHER

INVEST AR J& —Fh 2 S PR [14], 32 FH InVEST #7 of (1) Habitat Quality #5He % o i i #F 2005
fEL 2010 4. 2015 4. 2020 FAEBTREIATIEANY, 5 AR AR 2] o Am K AR A A oA
A I R B S 1A) A AT I, L o T A A 8 R B I ) 5 48 TR AR A R S AR, AR R
EBGRALE . AR R ER. AEBRE S K =AM T IR .

PSP et A SRR, AR BERAL RSt R R S AR, AN

D, :Z{Zj{z‘n"’—fw}xry Xy, % B, XS, Q)
H dXV Y/ 2 E

Irxy =4 d_ (é%‘l‘éﬁ/}&) (2)

iy = epo j‘ggjxdxy} (i) ®

2ARQ) (2 @), D,k jREHAMAF x W I AESGRRERE;  w, B A T IBGE[15]; 1, R
IR T RSB s B ARAESTIIBUTINRE ST S, TRABESERIT U R 1 IR s 0 5 y IS R r
JRER TS x MRS FRISE R v SRR T d, B x MV S y M Z RIRERES s d FREUPRER T r SRR A
KYEH .
RO A TR, A R RO IE I A R IOR SRR, LR AR 2 AR A
R TS R[16], HAHN:
D}
Qy =ij><[1—[ij+k2]] (@)

AR@) . QiR j KA x Mk AN IR D, fRAEBURAEE, B j AR AT x i
MAESGRURER; H, 48 j REHOM T x W% i A BEE NE s k R AR H A
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4.2. 35X INVEST RS ¥ HE

VENFRIE T R R R 7 S0 EE 2 1T P DRI B [ R — 0 I e s s 5 P 22 2 ol s
g%, VIR T RELE 2o B AR R4 I Y AR A O R A AR S AE 7] DRI R A g S PR O
PLSZ BN FSTE BN SR /K S S SR P DA R R A J B P b AN 52 38 FH A S B IR 75 T
INVEST 84 2 F M ANAE G L4525 G i 90 X SR e X i K B BE B8 (B0 9 kmy)y AR, ¥ [A) 3R
I L e B R T HEAT B [18] [19] [20] [21], #EHE W& 1. % 2,

Table 1. Threat factor attributes
= 1 BhEFEM

B R YNy HE 2 E) IR
7K H 5 0.6 25
B 6 0.7 At
Il I 10 1 BHL
LN B R A Hb 8 0.8 R
X3 FH 8 0.8 fad

Table 2. Habitat suitability and threat factor sensitivity
2. EREE MR B EFHURYE

) 2 A B 7K Fith W b AR B A5 b 238 1
K H 0.4 0.3 0.3 0.5 0.6 0.6
F b 0.2 0.3 0.3 0.5 0.6 0.6
EEp S 1 0.6 0.7 0.6 0.8 0.6
VEARHR 0.9 0.5 0.6 0.7 0.6 0.6
i Sl 0.8 0.6 0.6 0.8 0.8 0.7
e bkt 0.8 0.7 0.7 0.8 0.8 0.7
17 75 JE 0.8 0.5 0.5 0.6 0.5 0.5
R AR R 0.7 0.5 0.5 0.6 0.5 05
IR 25 5 R 0.6 0.5 0.5 0.6 0.5 0.5
T 0.8 0.7 0.8 0.8 0.7 0.8
eS| 1 0.7 0.8 0.8 0.7 0.8
IKEEST 0.9 0.7 0.8 0.8 0.7 0.8
AR AR 5 0.3 0 0 0 0 0
Wt 0.6 0.7 0.8 0.8 0.7 0.8
WA 0 0 0 0 0
At JE I A5 FH b
Hesu A
ERESI 0.9 0.7 0.8 0.7 0.7 0.7
R Ao Hh 0.5 0 0 0 0 0

DN B R e R AR AR PR TR AR B R E R, G ARSI EIE H AR T SRRt
K EAWTU[18], KA B IRWT 20t AR B T S AT S R 4y, FEE g A S E R 4 B ), Al
N#[0~0.2], #:#[0.2~0.4], +[0.4~0.6], K[0.6~0.8], 1[0.8~1].
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Figure 2. Evolution of habitat degradation degree in the central Yunnan urban agglomeration from 2005 to 2020
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Figure 3. Average habitat quality of central Yunnan urban agglomeration from 2005 to 2020
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Figure 4. Habitat quality evolution of the central Yunnan urban agglomeration from 2005 to 2020
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Figure 5. Evolution of the zero-value area of habitat quality in the central Yunnan urban agglomeration from 2005
to 2020
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Figure 6. Evolution of habitat quality classification in the central Yunnan urban agglomeration from 2005 to 2020
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Figure 7. The proportion of habitat quality classification in the central Yunnan urban agglo-
meration from 2005 to 2020
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