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Multi-scenario prediction of habitat quality in Nanjing based on FLUS and InVEST models

GAO Zhoubing"?, WANG Xiaorui®, SUI Xueyan®, WANG Xiang’, FAN Yeting"?, ZHU Qing’, LU Ligang"*'

(1.School of Public Administration, Nanjing University of Finance and Economics, Nanjing 210023, China; 2.Key Laboratory of Coastal
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Center, Nanjing 210017, China; 4.City Renewal and Land Preparation Bureau of Bao’ an District, Shenzhen 518100, China; 5. Nanjing
Institute of Geography & Limnology, CAS, Nanjing 210008, China)

Abstract: Assessing the impact of urban expansion on habitat quality is critical for advancing urban sustainability. Based on the land use
data of Nanjing in 2009, 2014, and 2018, we used the CA—Markov and FLUS coupling model to predict the land use of Nanjing in 2025 and
2035 under multiple scenarios, and then used the InVEST model to evaluate the habitat quality. The results showed that the urban land
area in Nanjing increased by 223.65 km® from 2009 to 2018, which was mainly from cultivated land and rural residential land. The average

habitat quality of Nanjing showed downward trends of 0.448 1, 0.441 1, and 0.433 4 in 2009, 2014, and 2018, respectively. Among the four
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simulated prediction scenarios, the average habitat quality was ranked as follows : ecological priority scenario > coordinated development
scenario > natural growth scenario > economic development scenario. In addition, the areas with large differences in the distribution of
habitat quality grades were mainly in the northern, southern, and central urban areas of Nanjing. Specifically, under the natural growth
scenario, the habitat quality of Nanjing was forecast to maintain the current downward trend in 2025 and 2035. Compared with 2018, the
area proportion of low value was predicted to increase by 1.40 percent points and 2.87 percent points in 2025 and 2035, respectively.
Under the economic development scenario, the habitat quality of the central, southern, and northern areas was forecast to further decline
compared with the natural development scenario, with the low value area proportion predicted to increase by 2.67 percent points and 4.76
percent points in 2025 and 2035, respectively. Under the ecological priority scenario, the high value area proportion of Nanjing’s habitat
quality was forecast to further increase by 0.40 percent points and 1.04 percent points in 2025 and 2035, respectively, compared with that
in 2018. Under the coordinated development scenario, the scale of urban land was found to be controlled in an orderly manner, and the
spatial distribution of woodland was predicted to extend outward from the original layout, which would gradually improve the urban habitat
quality. Therefore, the high value area proportion of Nanjing’s habitat quality was forecast to increase by 0.17 percent points and 0.80
percent points in 2025 and 2035, respectively. To decrease the trend of habitat degradation, improve regional habitat quality and ecological

environment conditions, it is necessary to control the scale of urban land use, adopt appropriate ecological protection policies, and carry out

spatial renovations and ecological restoration work across the national territory in an orderly manner.

Keywords : habitat quality; CA-Markov model; FLUS model; InVEST model; multi-scenario prediction

WA A AR Ea A, 75 S 14 15 FH b RS
ok, AT & AR AL T A A M s R {H A 4
DX AT 52 2 R ok — B BT R . QT B 5k
TG 2 SR R RN R4 55 HAT A ST RERY
IR, DTS M 30k 1T 19 5 LS Jy B A 5% 1) ] g
PR, P AR BE , 248 g AR A F B AL A A7 A
[E] f) AR5 5 T AR B o, DU B SR BRBE A ARk
PR A AF S 00 B A BE ), R e R B 24
PE DI T AT 2P AN AR ik R R I
TP 9K X6 A 35 18352 i) = S 020 e oA A% X 3 - b 7 )
FHZS RS2 ) ST 0 R ik 0 7 2B B8 A B 2 (B 9 2
Lo R S R, DA e A B 1 0 A A R, HLAR S B
R A S5 BRI 5 B AR RN A ) R AR L
AR RGR S D REMR AL 5 AT BB, 43 Bk i
Pk o A BT T R PRI IR K S A B e
[F] PR 56 2R, T DXEOR A A A A4 5 T kS 4 {1t =
TS HY,

AR, [ N A4 R F 2 R0 7 i DR TR R
JEXT Z b A BT SRR TR T IR AMEGE . 2EE 1 &
LS 3 X6 A ) 22 R ARG S b 1 S 1 A R DA
Y A Sl G 5, BV A AN AR AR R FR R E
YA BRI R Rl SORE R 2% 07, ME DAZE R R
IR . 205 7= A B R PR vk th T 2o 0 5
BRI WA T 5Ok A S A 5 IR Rl
JZ B, W MaxEnt £ 75 ARTES 525 | SoLVES #5 7l
P B InVEST 414 Horh InVEST RERY i T HA X5
ot SR it D RVPATRE B 2 A R A, 8 2B B o o PP 4
— 1002 —

R N R SRR Tz YA 2 A 5 T R B
22301 b A PR, 38 e - R AR AR e A A X s
Az 35 o i B s AR SRR AR SOR R AR S R AR S
{HIFM AL NPP 5 NDVI A9 A= 5% i 4 35 20 . InVEST
BT Ko by PR £ 55 22 PR AY 5 07 %, o AR
Be T i 25 0] 0 A R AE B Hog i R R A A
[7i] 15 S A DL Aty A 35 I a8 bR 10 1) AF 5 A % 5
b, H AR TN -+ b 1) FH AR fR B SR FH 22 A B TR A
A AT W ST AR X A o 22 SR 3k T A TR
K JETGAS T A5 i A A A 0, e AR fe il o dnk Tl
T DRI A AR PR R4 AR 0 5 A B BOR Ho
R,

T T TR AR S i DX AR Rk T, R VT e O
AT P 3T o (R T i AR AR S i B R 2018—
2020 (&4 ) ) b7 , B % T 2 A3k i i e Ak L 28
Ve g e R IR 2 R AR A AR T ) AR AR A
Ui o PRI, AR 5T R SR T 3k i A 1% o e v AR
PR RIS RGNS DI RE AR T HA — 2 1)
R M: . AWFFYIE T 2009 ,2014 4 F1 2018
48 3 30 - R F & |, >k CA-Markov . FLUS #l In-
VEST #5581 | 7 43 A1 5t T = iR R A= 45 oo i 4
AL ) iy B BEHLPE AN AN W) kSR R R R Al
2025 41 2035 4F - A1 FH AR A0 AR 50 S A 855 o 5 1Y
M Jo7 A A, LS O et Tl X ) 2 R R A R B
SRGTIR AT BRI B 22 22 | W A S KL Z
T HAD AR T 09 28 28 BRI T 4 S P Y
%

http://www.aed.org.cn



= JE UK, A LT FLUS M InVEST A 75 (1 e 52 1l AR 1% 07 1 225 55 Aty

202249 A

1 MBRETE

1.1 AAREXER

(BN R A A N 32 £ 1 A W N = P 2
] 2 0 b DX B 2 A O 3T A [ R R R
M FZEA SR AL, J& T84 B R b DX, b3 AR L
G2 xR () AR 1L 22 e DX 1R FR 24 (5 4 i A T
1) 60.80% , 3 1 - I AT S AT 29 7 39.20% . 4=l
MR 55 358 31.30% , 1 IX AL B 35 %0 45.16%
T L T S AT 2 XU AR R 15.4 °CL AR F
PIFK }1.090.4 mm. 20194EK, H4E A1 850.0 77 A,
Horp SRR AE AN 70725 A, WAE N AL
83.2%, 1t 1= T 4= [E V- 17K F (60.60% ) , Ak T 3 i Ak
S 39, 2 e ] v R IRAEAL X — . R T DX A
SME R 14 030154270, N3 IX AL 7= EE Dl 165 682
TG, U I B S5 #4 R 2.1:35.9:62.0, 4Tl -
SVTHAR 6 537.02 km?, = b ) T 32 8 DL B A
MR 3, Hoh AR T b 1 023.78 km?, 5 15.54% , #F i
3 480.24 km?, (7 52.83% , 1fij el b Ak ML | 50 Hb LA K K
I 25 1 185 25 4 1 428.06 km?, 5 21.68%
1.2 B3ERIR

AHIFSE BT 2R FH (/) 2009 . 2014 4E 71 2018 4F 3 1] +

31°40'N

31°20'N

R B R B 4 B A Uk A A P R A A AR
S B BT Ay S A T R R R AR L R IR A
N 2009 4E, BRI AEY 4 2018 4F . LMK IE( 4 s 1] FH PR
RAF2E) (GB/T 21010—2007) #4725 K1 43, B Bt Tl
URGNE: e DR S N T B R N R e £ v S
W FH A K3 R K 5 it P b 25 3 8 > — 22 F 32 4>
T, ARIEMER TR, S R () 9 4 R R
AR K] 24 il B ) (TD/T 1023—2010) H = 3t F1] FH 43
28 JELI SORH DG SCHRY K — 2RI 5 S B el
A, b, | A e T b | 35 e, (5 3T e o
B AT S SR FH HlL S8 KR FE LAt
FH 1L ( 32 5002 XU 44 i SR ik b ) 7K S8R 3 SR O/ B
(A5 R VD Hl | PN i X T R E A ) 4 12 1
2. A5 b AT AR B BT G T O A T
B R o 10 S RO A R 4 ) b PR EUSEUR H SRR 55
Z 5t (http: //www.webmap.cn) o DEM $4 8 J5 T b B
73 [8] %048 = (http : //www.gscloud.cn) o i 4 )
BEHL A T] It B P T b R PR S , 8 AR g ) £
PEEH A DEM £54 , 18 B4 45 K H OpenStreetMap , %
7 EE >k A (e st T 4 R R AR (2006—
2020 4F ) Y e 5 T T B AR (2011—2020 4F ) ) &
(R T T 3T AR R (2018—2035) ) FES %, Rt

32°40'N

32°20'N

32°00'N

118°40'E 119°00'E 119°20'E

z

(==}

N

o

on

z

(=

S

o

o

z

(=)

5

- Elevation hE
) High @ 448
B & Low : -123

Z

o

0 10 20km IS

] P

1 1 1
118°20'E 118°40'E 119°00"E

| ARRMAE
Figure 1 The location of the study area

http://'www.aed.org.cn

— 1003 —



PPV BRI 2740 - 55 39 4 - 5 5 )

i GDP &t 2 BRI T (UL ST R4 o
1.3 AREREFE
1.3.1 WFFEHES

T, BT R AT 2009 .2014 4F 1 2018 4F 1) 3 1]
- R FH B A G E | R TG B8 I IR o b S5
7 Z ] 2009—2018 4F 3k 7 4= M A FH AR LR AE 5 SR )
K H CA—Markov #7225 5 Fi il 2025 4F 1 2035 4F-1)
- H R RO S R, AR IR 32 F FLUS AR
AR K JEA 50N LA G 2 (B o3 A RO 5 e, ik
T3 WA B s A A LA K b A T BT 4K A5 1
2025 41 2035 4F - A A3 A ARG, R AT InVEST 45
R Habitat quality 53R PEAL A= 58 57 5 A8 etk 0 DA
KRV 5 A B8 0T A o 1o $4 . ELAAR AT SR AE 42
WE 2 s
1.3.2 J£F CA-Markov F1 FLUS #5485 51 () + 3 A1)
B A SIS

(1)CA-Markov F5 7Y

A5 2K A IDRIST 17.0 #44 H  CA-Markov £5
RUHEAT A b A B S5 R T, AR EE G T CA B
T 23 [8] 4 55 43 Mt B9 41 3 Markov #5 RY s} 8] 4 543 B
B G e Horp, o i H sl AL (Cellular Automata,
CA) 1 IC L JCHUIR S AR ek L 40 4 3570 41 %,
AT T 5% JEL B SR DA Ry R T LA A 1) 1T A T A 4R
AR, BRI AR

Stn=f(Sw,N) (1)
S S AR e+ 1 Fl e B TR S EE SN A
TCHLIR AR s £ Ry T B A5 I

Markov 5 78 DL 338 J7 32 Ry JE i, 46— B AL
RIS e E BEAIL S T Y R S LA S AR
FXE AR (AT BEPE HEA T AN A, IR Y G HE AR
BRI R RN R M . Hak R

Sten=P; XS, (2)
Pll PIZ o Pln
- P:Zl P:zz P:zn (3)
P, P, - P,
0<P<1 H Y, Pi=1 (i,j=1,2,,n) (4)
j=1

K Pyl R GE 5 R BE 3R E B 5 n i WF 5 XY 1
FIHZER

(2)FLUS #54

AR FLUS BB 34 7 A b A1 23 (1] 23 A1 1)
Bl FLUSBERLZEAE CA BRI JLhk Bt — bk R
TR, IZ AR 456 18 BV 3 150 AR R -5
H A LB R AT e A e DL R SRS R
e

TR A AR A A BP-ANN (A TRl 28 [ 4% )
SRR LI ) - b ) 28 Y 55 Z2 00 2 () 3K Bl R - 3
AT HIA, DT AR AT 45 b ) FH S 70 (9% 308 ‘B P AR
HFRRA N

sp(p,k)=2w,;k X | (5)

+e Ni(p.q)
Npoq)=2a X x:(p-g) (6)

A 2sp (p o k) & FLMERE R 50y R BEUEZ 5 i 1 2
ML 5 N, (p, q) 271 BRUBLZ #2820 j B Wi A\ 2 05
F32:(p,q) A IR ITTTERAUEN ¢ I TTHE p £
i AL w1, )25 B2 R RCER

BRI PR - 7R AN [a] =l ) 2 AR ] R &8 3l 1 ]
PN [+ 3 ) FH B0 ) AR B R, SRk U0

z‘con (ci'=k)
0, = A‘\XANXN—I (7)

A 2,0 G p A ¢ I 2 A4 48 R R

X Wy

— DEM. BB, 350 Kt 20 E AR

\_l

BFFLIX 2009, 20144EF120184F
LR A 33 At ) FH A
HR AR | B 1T
W AR | 2009—20184F 4 7 L
A B T I FH ARG ARHAE 53 #7
InVESTH A
AT | 2009—20184F ik i A= 5t
VAl K T JoERBE VA 23 H7

CA-Markovi5%Y | K[E)1% 5 F20254E 12035
FLUSH:A! EEI T R R A SR T
ZAE R AR BT 2025 4 12035

SR T A B R IR O T

E2 ARIEZRE

Figure 2 Research framework

— 1004 —

http://www.aed.org.cn



Fe R UK, 45 BE T FLUS A1 InVEST #5880 () g 552 T A 55 3 i 2217 5 70

20224F9 H

2 com (e = F) e PR b R — -1

B, £ NXN [ Moore 2B 38, 7 115 IF (5 19 70 Hd 5505 0
FORA TS AL SR R - 250, Hor, SB35 5
ZRPUETE [0, 1], HHECE 5 H ™ e fE 1
TE . ASWESE 4% 28 1 H S IR 7 S 50 i i
BT AR KRS, BARS RO E 1.

AR 2R B T I s 45 b A S A A i
W5 SR bR 25 5 R R U

Inertia}” ', |Dﬁ-72| < |Di-7]

. Inertia™' X —— Di"' <D *<0
Inertia;= ' pi ot ' (8)

e
Inertiai,” ' X >

s Inertiai i F LAY | AR 2% AR IR] ¢ B (0 A0 2R
B DRI =1 I TG SRS PRl 2 2%

A A S A5 e T D B BT A s AR, H
(A (0, 1], BUE RN 5 FeAfxfe B e L™

GAMERGE U EANRER N 3E
Hu AU BT o BLC R) EA L A A L RGR AN -

TProb, =sp(p ,k)*x XInertia;x(1-sc.) (9)
K2 TProby, 327K JUME P AE ¢ I ) 1y T th, 28 7R 5 7
N | i 255 MEAS 5 0, R R AR i A 5
Inertiai 3R k M ZETE ¢ ) A5 M R AR seo 0 8o IR
RUIN ¢ 25 A k IS0 AR

A L oA B FR o, SR B CA-Markov
FLUS #5 -G #8508 JEA T AL P | A 4Pt A vp 32 28 2% 1
07310 AL N R N 0] SN R L RPN -
T T IE B PR A 5K Sl R SRR AU R
A 2014 45 HI R Y | iz F R Uy ik AL 2018 4F +
HA TS, 7EbFERE R Kappa 20K 2018 4%
BN 5 BUR A 758 SO A 3 . AR

-1
Dkﬁ ,0< D2 <Dyt
Di,

P Po R DL TE B B A RS S S B Y U P
BEALRAS ™ B E 6 A% B0 5 S B 0 Ll s P
FRALRAS M BUE s EoE 5 AR . Y
Kappa>0.8 B AR AR 4T, 45 S T B ey, — ot
T BE M 5 2 0.6<Kappa<0.8 B}, BL4PL R R 48 4, — 2L
PEFEFE U 5 24 0.4<Kappa<0.6 B} , 4R R AT %%, — 2K
PERE B R 4 5 24 0.2<Kappa<0.4 B BSR4 2%
2 Kappa<0.2 BF AR AR 22124

(3) = Ml A AL B 15

S 25 M G WE R 9 M4l F 9% IX 28 0% R Jé Fl AR
AORTA R AT 4528 & J BRI, S ARk &
(1) Z R A] Ge , A58 56 T3k T 4 ok B A AR R AR
FERE U B ARG (T R R AR R & R
S 4 Fh A SO, FHRASTADL T B 5 17 2025 4F A
2035 4 - 1 A1 S 7 A B K 7S () A A I 0, FLAR
WEWT

ToEe L ARG 5o AN S A LA
SVARFLI ok T A AR R ) A ] A 2 ) ) A 2 PR
B, A5 Ty ST BT YK, AR R 2009—
2018 4 - 1l 1) FH % o M 25 5 [V L S B A ik 280k
BB

50 I 2P0 RN 5o 1l ad 55 2009—2018
AE M aUTH GDP 55 45 b S 1 AH G R AR B, GDP 53
P b 4 A O 2R B R, R 0.99(P<0.01) , B R 5t
B2 K S b 3 UIAH G . IRL , 48 0% &
15 e B R AT R B AT o AR S, B
Hby | Be PR A A P R SR SR AR
PR A b 25 b 288 ) P 1 7 2 B AR 28388 m 509% , 1T 3
B b AN P [ X S 2 B A

T I AR 5. IUis soiboe st i ik A
PR P 1 O R R B B IR T R R AR A
MR FRCR S R . A (VIR B R AE BRI 214

P() - P‘-
Rare=p,—, (10D Sy gy, i B e 25 0557 21 28 6L 4 0 B
*=1 BEEFSH
Table 1 Neighborhood factor parameters
ER e AN T2 R I T8

Neighborhood

LEEUIER 3 factor parameter (10,

Neighborhood

LeEGIER (e factor parameter (10,

#HiHb Cultivated land 0.5

fel it Orchard land 0.5

M Forest land 0.5

HHh Grassland 0.5

HAhfe Fil b Other agricultural land 0.5
WRAA F b Urban land 1

AT JE B A Rural residential land 0.01
Rt F M Mining land 1
2838 7K F i Traffic and water conservancy land 1
HAl 2 52 I3 Other construction land 1
JKIK Water body 0.5
H SR B4 H Natural reserve 1

http://'www.aed.org.cn

— 1005 —



PPV BRI 2740 - 55 39 4 - 5 5 )

527.50 km?, /7 74 5T A M 1 AL AY 8.07% . FE L
Hh, TR VR S A 2 AT 4R ) B I AU 3 Bh St AR S A
BB ST 4R XS5 BN b IS AR 1 5 Ak Xk 5 (H A
EOSARA RN LN OF S N b R = R SRR INE RS
% P b o) 3050 B P i 1 2 B8 M 2 38 AR 100% , 5 1 [F]
BF, A i B, R FH b 5238 K ) FH b A At g1
b T bR b ) AR 2638 i1 1009% , 1T AR B AS - 1]
fth 2S5 4k

IV AR RN = WU SR G IR
b 3FELAE S B E TR A AR S 2L 2 [
i 2R, AR R, R R
AR X BN M AE (1 AR DX I s AR AN 2T 2R
AR e M |, A FH A R R A b ] 3
L A ) R A SR AT 509 , A T B A5 R i .
A T 7K ) F i A0 SH At 8 15 P e ) A %) B J6 R % 44
T 50% , T AR A P 1] H Al s 2554k
1.3.3 T InVEST B 1y A 55 o1 2 DAk

AHE 5% F ] InVEST 3.9.0 %144 v 114 £ 45 5t ik 455
RN g 5t T 0 A 35 o R AT IR . AR T AR AL L
- A P ECHE S Ltk DA e R ) e R 6 P
FUEE DA S AN [) = b ) FH S 780 45 Jal ol PR 114 A 45 35
B AR S O AT AR B R PR AR BRI
PP AL AR BT IE B AR AT, R BUEE
138010, 1], v, A= B3R 10 B 2 i DR 7 X A= 355 11
THeaR B, A b i AR B IS R, ARHESY &
LN AR 5 5 ) A0 AT T AR B 5 A S S A
SARARRE PR A AT A 35 I B i 1 S R A T A
R AT AR A RN

R Y
D.«j :; Zl

Y

A Dy RN AR Y 2 o A A SRR OT R AR B IR
P 5 R O A 35 14 U IR 5 50 5 Y, O B TR r PR Y
AR K 5 00, 209 B IR 5 - RIS 5, g 1 AEAR )

(11)

X1, X i XB. XS,

I R A 5y 22705 SR DR X A 5 45 ARG 7 A
8 5L (A BAE BR) 5 B.3R 7R 7 DRAP BUR 5552 1),
HAWIFE A RRTE 18 5 S, 2/ 3 Pl AR B X AN [ i [
TR R AR

M3 TR AR i ARIA N -

08 ( ' Dif): kz)
A QRN ARSI A j 5 x> AR B AR T Y AR BT o
AR UEVE FIN[0, 15 B2 /s AR B 288 j i A B i
ELRE s b A2 SRR T BN S 2

2 TR B A P IR R R R
S RAT T 1 0 A 38 7K T 3855 6 R 28 (1 N 260 5l
G ERT sk AR DAy Al A 5 b 2 5 i el b bt | R
FUAR IS 52 N2 Bl 32 i 350/ IN B 3 28 A g A B
B4 B M TE InVEST B2 81 vh 51 Sy il i A -, 2225 A
SRAFFEN 4, b Hode R 3 e AEE O R Bk
PEFEAT AL AT, RN A IR 2 136 3.

2 HRE5MH

2.1 T R A A B 2 4L 4 B T
2.1.1 2009—2018 4£ 14 5t 7 - I I 25 A2 AL ARPAE
2009—2018 4, 3ak B8 FH Hhy Bk 477 5k B b A4 B
JiE B RS D e T A MR AR AR i) T AR
oAb IRARH H B N 223.65 km?, 3 I 253k 31.29% ; #f
MU /0 53.17 km?, KW R 2.22% ;5 4% b R S s 0
98.62 km?, [ 1E A 17.09% ., 3 1 22 il -+ 3 A FH 5 7
% P E— 25 i BE O 4[] 32 B 1) 4= M A 4 A 1 00 (14
3), R T HE I BT EDUL M T o S A 1 B AR 1
B, 18 3 i R R 2R AR TR /N T 3 km® 19 5% 4L
KF . M3 A LIFE H,2009—2018 4F 545 FH b B
AR B B VE B AR R T R,
i 3 TR AR 63.08% . HiHr, 2009—2014 4F 3k 48
i T AR 0 58.95 km?, AE I 11.79 km®, 34
Hb BT THRR 2R U o b (8] 3a) , HFE AL TR

(12)

®2 BMEERESMENEFHRKERS NENZERHEER

Table 2 The maximum distance , weight and spatial decay type of threat factors affecting habitat quality

UM Threat factor F R HE S Maximum distance/km AU Weight 25 [ 30825 Spatial decay type
#HHb Cultivated land 6 0.5 a5
HAbAR FAHD Other agricultural land 7 0.5 5
JETHHL Urban land 11 0.8 EiEg
AeFt fE R 5 Rural residential land 8 0.8 T4
KA F s Mining land 12 1 B4
A2 3@ K F| FHHb Traffic and water conservancy land 9 0.8 2k
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Table 3 Habitat suitability and sensitivity of different land use types to threat factors

PR F Threat factor

AR AR S Sk
Land use type H.ahlt.a.t oHL Oth/t;r agricultural SRELT AR R Rt Traffic and water
suitability  Cultivated land g Urban land Rural residential land Mining land
land conservancy land
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M R
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A3 7K JH Hby
Traffic and water conservancy land
Hofth i 3t 0.8 0.5 0.6 0.9 0.8 1 0.4
Other construction land
7K Water body 0.9 0.6 0.6 0.8 0.7 0.9 0.5
[ SR 1% B3 1 Natural reserve 0.9 0.6 0.7 0.9 0.8 1 0.6
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Figure 3 Land use transfer of Nanjing City from 2009 to 2018
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Figure 5 Land use simulation prediction map of Nanjing City in 2025 and 2035 under different scenarios
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Figure 6 The spatial distribution and changes of Nanjing’s habitat quality from 2009 to 2018
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Figure 7 The spatial distribution of habitat quality in Nanjing City in 2025 and 2035 under different scenarios
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