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Multi Scenario Simulation of Landscape Structure and Network

Connectivity of Ecological Land in Nanchang City
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Abstract; [ Objective ] The changes and differences in landscape structure and network connectivity of ecological
land in Nanchang City, Jiangxi Province under different development scenarios in the future in order to
provide a reference for environmental protection planning and project construction in Nanchang City.
[ Methods] Based on the PLUS model, the future ecological land use pattern of Nanchang City was predicted
for multiple scenarios. Differences in landscape structure and network connectivity of ecological land in
different regions and the structures of the city under different development intensities were studied from the
perspectives of quantity and structure through landscape pattern index, morphological spatial pattern analysis

(MSPA), and network connectivity analysis. [ Results] O Under different development scenarios, the
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destruction of ecological land was mainly concentrated in Anyi County and Xinjian District; @ The fragmentation
of grassland was very serious, and there was little difference in landscape structure under any development
scenario. The difference in landscape index between forest land and water area was small under the ED and
EP scenarios, showing strong resistance to medium and high intensity development; 3 Under different
development scenarios, the difference in ecological core area was as high as 90.36 km?”. Ecological land with
multiple types of uniform mixed structure can effectively suppress the generation of isolated islands and
maintain regional ecological security; @ Compared with 2020, under various scenarios, the equivalent
possible connectivity index EC (PC) of Nanchang City decreased by 18.76% ~ 23.24%, and the network
connectivity in Xinjian District and Anyi County decreased significantly. [ Conclusion] The ecological protection
scenario ( EP) development plan can effectively protect the ecological landscape structure and network
security of Nanchang City, thereby ensuring the sustainable development of the city. At the same time, when
carrying out ecological protection planning and restoration projects, priority should be given to the construction of
new areas, Anyi County, and other fragile ecological landscape areas so as to better maintain the ecological
security of Nanchang.

Keywords: PLUS model; landscape pattern; morphological spatial analysis; ecological network connectivity;
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Table 4 Morphological spatial pattern analysis landscape pattern index
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Table 5

Index selection of network connectivity analysis and its meaning
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Table 6 Simulation accuracy of plus model in Nanchang City
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Fig.1 Land use forecast of Nanchang City in 2040 under different scenarios

32 SEEESHMENSHEITER

3.2.1 AXRARFAMKB LR 2020 FHZIE
5t 2040 A SO R AR BGOSR L anE 2 iR, [
LT 2020 48, NBEH A BRAFAE 48 20 1B  MRHLAE 3 Fh
5N . e K BE B 45 B0 (LPD B 28 0 0 BE 43 ] 7
4.89%0~5.71 % Z (8] , i KBEHTE FLCCA) Bl /)N i BE 43
SAE 5.04 %6 ~10.5 % Z [H] ; R 1 fe K BE 4 20 (LPD
WU FEAE N 5 EP R & K Ch 28.42% , fE 1% 5t HD
TN 36.3%0 ERJENE S HD 5 ED T, i1 %%
JE (ED) 3 iR 22 5 8 K, 43 3l R 50.87%6,53.01%
L L A 2T L A 5 o ) T A AR Y T & R
JEE A BURR AR S e, T N S B T PR AR T R T R M
A BEURNME R o S 2 RE R B T R BOR
BOREIR . ABES R A 84 L&, K 388 B % & (PD)
N 0.56 ~0.59, 18 2040 4FE A [\ & 1% 5 22 6] 1Y 2%
SR K BB HOE AR 46 £ (LSD 22§ 4E 2.74 % ~
6.67 %, 454 - MR FH 7 Ak AT 0, S A8 K S i R AL
{18 DR o (L3 o XU T 22 Mok R RASE ) = b )

B B ALK A B 5 @ DA H 5 K R A A
ARIBAR X (LI B B AR K S o0 B AR 25 e 3t
A ) 5 O LAk M h = 1 PE B AR S X (2l % X
H5HEEEXAESHBMEBD ., 3 KK ZHZE
B A 2 /N RS A 25 FH i B = K DX % 8 b o 4 3
—EHFTY BRI S, R PLUS BAY 2040 4
- MR AR AR A 25 B R A S R i o # I
M BRFIT 2 SC B SR X 3 A b R A 45 A B B 1 25
S UE WA T H s B g SCEL IR X 18 M A ST A B
b AR 2 b AE 3R AL Kk R A 5 2 BN 2K B
Wi, 07 24 39 R 8 7 A A % b T L DA R AICN T skt
Ji) i A B T T RE ), 2 AP T Y AR S R A BonT
Sk,

AR AL G B SR S A BEIR ARk AW Yk 5 R
T A R Y IR A B S BE T 5 AR Y B HOR AR 4
BCLSD RN 29.81 ~45.49 , bR Hb B B 57 5 1 B % b
T BB AE AR R R AR 5T LAAT A5 45 il R b S5 X0
W REA s (E A5 VE B B Tl 09 b 52 25 18] 43 A 5%
M) e O 235 440 i 555 . 75 221 S5 2040 AF T Hh 5 0L %
FEE(CONNECT) H 8L T 575 36 i, 32 22 st PR 2 43 A
FERE B G 5 A% B DK S /N BB A3 A R
R RN

3.2.2 A A M MSPA £ % MNH&E LH.WME
LS 2 E O I e A AN G S N P D - i = A
AR W% O XTE S 5t HDL EDL EP T, 43l
W/ 293,67, 303. 28 Al 212. 91 km?, & WE 4> 91 A
14.16%,14.62%,10.27 % ; N R EEHK KB = T
HEhN18.97~28.99 km® ; IE LMY bl 2 I F+; H
FIEHEAZ O X AT A ) L BE I B A S K
KBRSy BN 1.88~2.65 5 H1 2.66~3.06 f5, EH
GBI 7.



208 K A PR i %43 %
1.0 140000 101
120000 -
0.8r
100000
o w1t
ﬁ 0.61 & 80000 )
Jug
T 04l % 60000} %
. © 40000} = 0Ly
gl T
20000 ’7
0 ’7 |_ 0 1 — 1 1 0.01
20204F 1ERED 1EREP 1§ HEHD 20204F 1EHED 1E5REP 15 RHD 20204 EHED fBREP fSRHD
201 120 5
15+ 100 g rys —
g g 80| i“é 3t
& 10 & 2
P L 2 L
8 % 60 z
5F 400 8 1t
20204 1ERED 1EEEP 1§EHD 20204%F 1EHRED 15EEP 15 EHD 20204 EHED 1EREP f5RHD
1.002 1 981
i 1.000 F — = — I
= 94
3 0.998} g L iF A
g = 9o} ®m
@ 0.996f = [ &
& 861 L #i
A 0.994} (e
0.992 82
20204 1ERED 1EHEP 1 FHD 20204 ERED fEREP 5 RHD
E2 EETESABENEEIELH
Fig.2 Landscape pattern index of ecological land in Nanchang City
£ RSETARBANEARGITER ) AR R M L A A AR O B — O R
Table 7 Morphological spatial pattern analysis R R Y AN 3 AR RS S K
t tatisti N
pe area statistics o A B 83 R R ) T 0 00 5 0
% 1 MRS ISR e f 2k 252 A e A, T UK B B A /IR 4 43 M 1 b A
2020 4 &5 HD &5t ED 155t EP . . L
iéﬁg@ 23'74 96.46 88.43 87.11 @i’ﬂﬂ?f;i’fqﬂ l%giﬁﬂgii‘mxuﬁﬁﬁ/ﬁtﬁ%% HD —I::l‘
Mm%k 352.56 290.67 287.63 305.17 ED T, % B B0 X KR4 sl ol S 28, T AR K
;L"‘fji 83.26 22.85 20.10 19.14 A0 B CLAAR HB Ay ) 0 S ths 45 S [ R B 0 45 o 5
22 0.53 29.52 28.42 19.50
AR Tl N IS o tn Ot r N
Gk 2 0mis Lrsods  Limoss  Lseren  PACEBEBUME— R SEHREE . IV IKHBLK
DR e 9.10 33.20 26.24 23.04 WOMRHTR A 2580 L R E B A o A S H
Witk 0.44 50.73 45.28 48.77 Mk B R 5] R B R H AL T
B 2493.77 2 303.88 2 266.95 2 363.95

MNZS (254G 1R AN TR 45 R 5 A J 1 A 25 2
SEHUIE R TR BEAFAE AR R] . AR SCHE IR 4 > X ok
S ix — A2 S EETE R A 3 . 1 XK AL
A8 /N KILRSEbR M | s 3t Dy = A 25 R M A o ) P AR
b o A1 5 HD 5 ED T H 8L T I A9
o AZ O OB BB SRR LR, AR AP R
A et s . 1 XKL 3 2 LUK O 3 i AE 2

X Az AT T AN (R A A O XA BT R A A R 7
L B e A Fe L AT e B AR BT E L BE A AR 4 4
DI % 2 SR E

25 LT IR L BT A 3 T A Wl RE R B,
T FR A, 45 b i 5 2% 9 A 25 Ml 32 4 i M) TR Ak
A IV 3% B 05 i /N R A A R
/NP5 A 43 A 1 A 25 P b DR K 22 S i A 8 ) 3
TR ARG, 55 Pt A iy o DR R oK A A R ML v



% 2

W44 A T BT A A P M e WL A 5 TR 6 T T P 2 I S AL 209

O 2 8 1) 3 R 4 v B Tl Rl DX 3 A B R IX
DAL /N TR 070 A B4 A 25 P e 501 e 6 R T AR A 2
FH M 22 T) 2 0000 A7 8 2R 25 R 25 DU i R T 5 ot

5’I*Ti_ﬁé|£7“ﬂk’EHT Al LLiE
E’Jéizu,nﬁﬁé '3%;5

a8 X3 A 2 P i Ao
UL 25 K4, L) B G b 24 47 3 Tl

20404 1% RED

20404 1% BEP

0 X4k

sk EEAEE EENSE EEZeX  BlEEF CIFEX

B3 BMET™ MSAP ENEEHH
Fig.3 Distribution of MSAP landscape types in Nanchang City

3.2.3 AARHMELERBESHER HET 2020
AR AP HE S 7R S HD R, 4 2%07T g 3% Gl
PEFE R EC(PC) F [ 22.43% . % 8 MR 35 B 419 X
BE AR 548,02 kem® , 39k T 1A A 2 ) 4% 1 58 PR U B
TR 5 HD FLEC(PCO) 5 hn kL% i i (AWF) 43
BB 23.24% 5 31.71 %, % 0 M T B X 8 3L 4
49.06 %0 » 3% 38 OB AL B AE 5t HD #F — 22 N =
EP F.EC(PC) F & 18.76 % .,51.12 % ff) [X 4a 3% 38
PRIF RGF A2 25 R el PR A A A A T 3 Y 4% AR
s IR 4—5 FIEE 8.,

A 75 3%l PE AR A Y S ) 40 A B TR 5t HD
T R B A X2 SCEL T A DV A AR A 5 Y A A
A O 246 37 3 P KT AR B L O L P ) BRE B e i

0 PR A gL A DX G5 0% 3 FH 189 SRy & 1w AR 4
KBRS % 8 MG i 5 ED T L R OB E IX
B SCELBE P AR A% T M 2% i IR ™ L HL Al T T
FRER VLI Y A S BE e g i i — 2 T R R B0
ARV P A A 2 R b 2 TR RS 1 — 2B R . e
EP T . A= 255 58 M M 25 T B DX B4R b T e SCE T
55T R DV A A U A5 PN At DX A 5E R i
T P S 1 0 8% 32 3 M DR R AT L T LA R A T AR
B4 FEAREOAE S R . 256 B 45 25 75 I 4% 3%
WA . OFE LA AR LS T L 3k 25 X3 /1
TS24 25 FH . 10 10 £ R 24 25 FH b 255 4 o % G 55
R I T A DX 2 B T R DX D Y A A N 4% 3
A R W R R NS R AR, O A



210 7K R E

%43

Sl T 320 5 2 0 A1 ) A 25 P M DD | T A% SR 7 M X
A= 25 AL Z 18] 6K RS . O A [a) X9 A= B8 1t 1 A
[Fl 2 SCEL 55T % DX A 5 45 A A A G 55 7 b A
FHAS A 53 B AR X 5255 (9 1 5t EP R AR TH H BLA 7] 7
JRE TS A 5 e BT S DX A5 A G 5 B IR L TR R R K

G S0 L AT s o Y R v 1 e i L
MR,
a
% BEP
% BED
& /HD
0 26 46 6I0 éo 160

A 75 M 3 4 A A X IR TE R LR /%

O EEt AR R R EESRRREFRE @ MET BRI
188 14 TET AR 2

B4 BETH2020—2040 EEIESiE

£ 8 HIRRK 2020 FA KA W& EE M
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Fig.4 Change of connectivity area in various scenarios in Nanchang City from 2020 to 2040 (Fig.4b shows a partial magnification of Fig.4a)
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Fig.5 Change of patch connectivity in various scenarios in Nanchang City from 2020 to 2040
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