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Abstract: Habitat quality is related to regional sustainable development and human well-being. Assessing its spatio-
temporal evolution characteristics and predicting future changes are of great significance to the construction of ecological
civilization and high-quality development. Taking Jiangxi Province as the study area, the spatio-temporal evolution
characteristics of habitat quality from 2000 to 2020 were quantitatively evaluated by using the InVEST model and hot spot
analysis method, and the changes of land use and habitat quality from 2020 to 2050 were simulated and predicted by using
the PLUS model. The results showed that: (1) from 2000 to 2020, the area of forest, shrub, sparse woodland land, paddy
field and dry land in Jiangxi Province presented a decreasing trend, and the decreasing part was mainly located at the edge
of Nanchang City and other cities, and turned to urban land and other construction land. (2) The overall habitat quality of
Jiangxi Province is good, with a slight decline and accelerated decline in the mean value. It had the characteristics of spatio-
temporal differentiation with Nanchang and other cities as the center, increased outward radiation and low in the middle,

high around, low in the north and high in the south. Within 20 years, 8.52% of the regional habitat quality has been
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improved , 44.85% of the regions have been degraded, and the degraded regions radiated outward with low habitat quality as
the core. Hot spot analysis showed that at the township scale, the spatial distribution of habitat quality and habitat
degradation degree had similar clustering characteristics, but the high and low values were opposite. (3) According to the
prediction results of PLUS model, the urban land and other construction land in Jiangxi Province would further expand
sharply from 2020 to 2050. The spatio-temporal characteristics would be shown as the expansion circle around Poyang Lake
and the East-West expansion belt from Pingxiang to Yichun to Xinyu to Nanchang to Fuzhou to Yingtan to Shangrao. The
average value of habitat quality would maintain a downward trend, and the degraded areas would show similar spatio-
temporal characteristics of “one ring and one belt”. The research results can provide a scientific basis for improving the
management system of mountain, water, forest, field, lake and grass system and the protection system of land and space

development.

Key Words: habitat quality; land use; InVEST model; PLUS model; ecological protection scenario prediction
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SRERIE R 1 g 2,

F1 HBHEFHRXZMERRINE
Table 1 Weight and max impact distant of threat factors

P S KF MBS/ km EH FEIRHA
Threats Max distance of influence Weight Decay type
JKH Paddy field 1 0.6 tEiR
i dry land 1 0.6 S Gbnpl:]
A I Urban land 8 1 fE¥CEiR
A K] JE F 5 Rural settlements 6 0.8 ek pEil
Hilb 3% FfI b Other construction land 5 0.6 fEEoER
ARA) FHHEL Unused land 3 0.5 2R
F2 FHLFARBEEETERYEDEFHSRE
Table 2 Habitat suitability of different land use types and sensitivity to threat factors
HoAly g
Y L

AR N K g g TSI UL AR
Land use types Habitat Paddy field Dry land Urban land .

settlements  construction land

land

7K H Paddy field 0.5 0 0 0.8 0.7 0.6 0.4
54 Dry land 0.3 0 0 0.8 0.7 0.6 0.4
F it Forest 1 0.6 0.7 0.9 0.8 0.8 0.5
EA I Shrub 0.8 0.6 0.7 0.8 0.6 0.7 0.5
bR Sparse woodland 0.7 0.5 0.6 0.7 0.7 0.8 0.4
HAtb Mt Other woodland 0.6 0.5 0.6 0.7 0.7 0.8 0.4
17 78 35 % KU High covered grassland 0.7 0.6 0.7 0.9 0.8 0.7 0.6
p 3 55 B O Medium covered grassland 0.6 0.5 0.6 0.9 0.8 0.7 0.6
(KA 5 FE B Low covered grassland 0.5 0.5 0.6 0.9 0.8 0.7 0.6
AT River 0.9 0.4 0.5 0.9 0.8 0.7 0.3
WA Lake 1 0.4 0.5 0.9 0.8 0.6 0.3
IKIE Hi% Reservoir 0.6 0.4 0.5 0.9 0.8 0.6 0.3
Fedth Beach land 0.7 0.55 0.6 0.7 0.6 0.7 0.3
WML Urban land 0 0 0 0 0 0 0
AT FE S Rural settlements 0 0 0 0 0 0 0
HoAh A% b Other construction land 0 0 0 0 0 0 0
A M Unused land 0.3 0.3 0.4 0.5 0.4 0.5 0

1.3.2  JF PLUS BB £ A FHARTHEL Tt

BEH A= 5l A 1R AR ( PLUS) 32 T — N3 F = 7 5K 20 50 ik 04 R0 D0 422 i HE 2R AL 1 22 A AU Bl
LR CA B iR AT LUFZ 4 - g s F s AR (R AR S N 28, 5 HMBE AU L, PLUS RS AT LLFRAS
B 1o A RS AT AR AL S

(1) £ - R 2 AL & JR AR R

AR S AT 5K 2 A SR AR e SR ICIFFTEIX 2010 ,2020 445 28 4= MR FH AR fb 38 43, B G AR B LR
T Rk PR R AYBEEY R 6 > [ AR UK S R TR P AR 7 A N VB BRI A R R B K R
(AR B R Y B B A T BB R R R A B R R R BT O R MR B R 9 NS
UK R, SR AL AR AR B2 X0 2% 288 T b 1) FH AR AR 40 HEA TR AFE AR RIS B 2l PR %o 4% - ) FH 2 AU AR
AR SE M A R R0 4% - Bl R 2SR Y e A R R A 20 R A R DR R B S 80 R B0 TR A S

LI
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BOEARIT .

S. -8

. (©
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Table 3 Realm weight parameters of different land use types

i IE] LR I AN AR L AN AR LRI
Land use types Realm weight || Land-use types Realm weight || Land-use types Realm weight
JK Hl Paddy field 1 54 Dry land 0.4478 1 M Forest 0.8773
HEAM I i oAl it
Shrub 0.3381 Sparse woodland 0.4346 Otherwood land 0.0348
R 2 g T 2R T 26 R
mﬁmﬁ%iﬂz 0.1646 EP«E_MEWL 0.0572 PR TR 55 0
High covered grassland Medium covered grassland Low coveredgrassland

, s iy
2% River 0.0682 || #IIA Lake 0.2177 AR ’LF 0.1774

Reservoir
Wi it oAt i b AT e R AT
.1701 114 .1
Beach land 0-170 Other construction land 0-1145 Rural settlements 01757
U AFIHI
Urban land 07889 Unused land 00203
(4) BHUE R R
AT H] Kappa ZREGHA TR REAG 46, 13300
K (P, - P,) 7
appa = "
(Po - PL)

P P R BALL IR 4 FE 9] 5 P oA BEATLIR SR P00 TE A L9 5 P, oy BRAECIRAS S AU E A 1 L 9] 5 24 Kappa {H R
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1.3.3  #SoHr

Getis-Ord G, T LU FHAC M IF 9 [X AR 15 I i A B3 A0 B 114 1) 25 ) 4 SR ARAE | BEAS 15 A 3th mT R84k A 855 I
i AR AR S EAIRE AR 2 4 Ry, TR AT

i W,(d)X,
G (d)=—"—— (8)
2%
A d RS, W,(d) o ABE B HLIN G SCAY 2 RIS 5 X, R X A2 i R j XL ; 2 67 S IEmT, B
F SRR (A 4 67 i, R RIAER (B A X)) .

2 HRE5SH

2.1 EHb RIS ST

F ¢ 4 AL 2 AT, 2000—2020 4F SR b YT 0044 A b ) P e ARPR b > B b > 50 3 > 7K > EE 15 FH i > R )
FHHL, oMb DU Mkl Ry 32, 32 BE4E TP A3 A AE VP 48 DY 2 i AR R Lk U L Bk R Lk 2 L
Jok U0 L fbk 23 1Lk A LB A S e B M X, AR HBAAE 2010—2015 4F[RIHE N, H AT Rl RG220 s A
AR HH BT AR 2 22 i D B 34 T AR B DU ZE i 10 AR PR st g I Ao /D J5 PR . BVR &, 20 4F (] Mt
I B T P MR LA e I, R oK B R F AR R AE 2y 7.2:2.8, AR P A A AE RS FH
T 5L AT SRR VL. A VLA R 3 0 v RRSF L, 20 A ] K F A 2208070 778.28 km?® 5 HFLE U /D 322.88
km? |, S R T M A T P b, R L R A e R R b R T B T B R R 3 2 RO A AE MR 2%, 20
AR AR AR BE AN, K3 AR R b oA FE S A B4 380 PHSA DX, 20 4F (1) £ G248 16 Ik 3 | 44 S T FR Y KR A2
b 3B T 2 B A AR T R A b R B A B AL

&4 2000—2020 EARXE L FALBERK S
Table 4 Area and percentage of land use types in study area from 2000 to 2020

F—— 2000 4F 2005 4F 2010 4F 2015 4F 2020 4
Land use types EE/km? /% T@E/ke? /% WEVKke? /% WBVKke? /% WRBVkm? o AiH/%
Area Proportion Area Proportion Area Proportion Area Proportion Area Proportion

K Paddy field 32926.45 1973 3274259 19.62  32679.56  19.58 3240271  19.41 3214816  19.26
4 Dry land 1237170 7.41  12383.89  7.42 1231257 738 1217200  7.29  12048.82 7.22
H M Forest 7169136 42.95 7127227 4270 73018.87 4375  72449.40  43.40  72354.14 4335
A Shrub 9983.63 598  9909.52 594  9261.99 5.5 9221.67 552 9206.50 5.52
HibkH Sparse woodland 2129949 1276 2123815 1272 20197.04 1210 20010.95  11.99  19896.28 11.92
HAMH Other woodland 800.85  0.48 127039 0.76 101426 0.61 1031.86  0.62 1024.08 0.61
PR 5 B R High covered grassland 4883.78 2.93 4753.17 2.85 4566.29 2.74 4941.66 2.96 4923.19 2.95
T % F . Medium covered grassland 2293.47 1.37 2258.49 1.35 2130.21 1.28 2111.61 1.27 2098.50 1.26
I 35 54 Low covered grassland 105.04 0.06 104.76 0.06 104.13 0.06 104.38 0.06 104.16 0.06
T River 1437.85  0.86 135570 0.81 1627.53  0.98 163272 0.98 1640.47 0.98
1A Lake 1949.97 117 282671 1.69 1083.24 065 1774.84 1.06 1190.46 0.71
IKFE JiH Reservoir 1719.95 1.03 1621.78  0.97 1635.58  0.98 1717.38 1.03 1742.41 1.04
e Beach land 1704.49 1.02 121417 0.73 2771.60 1.66  2024.78 1.21 2591.83 1.55
WM Urban land 584.81 0.35 849.61 0.51 1129.20 0.68 1223.13 0.73 1264.56 0.76
AT B, Rural settlements 2077.59 124 222741 1.33 2291.45 137 2291.07 137 2318.63 1.39
oAb B F M Other construction land 15898  0.10 25844 0.15 54048 032 1268.42  0.76 1826.49 1.09
KA Unused land 929.90  0.56 632.25  0.38 55529 033 54072 0.32 540.63 0.32
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Fig.2 Distribution of land use types in sutdy area from 2000 to 2020
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ps) ﬂ’%%—l 14% AR R IR T R Eoms ks, it —25%F e VLpa 4 A 35 i i R s 24, S5 2 A it
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TIPS A% P4 A AR B I O A o U5 3 2.43% . 7.73% .22.05% ,21.65 46.14% , H:
Hh e A B R X3 T AR 2000 4F 76830.86 km® RFLERE N A 2010 4EAY 77273.74 km®, 5 X AR LD =
2020 419 76568.05 km®, 2 V FIE, KA BT T Xk A 20 4F [A] RS2 4G i 2588. 10 km?, [A] HL 3G K
91.78% , &2 b I a4,
Xt EE 2000—2020 4FVT PG4 A 3 i (& 3) | [RIHELL 2020 4F A5 Xy pE 48 A 35 i im AR B R Ak B R AR 35
T R HEAT VR B b (B 5) o S5REI FEzsia] b VT AR B e K 2E S B . BRI BEE L A
5% T A DR A B T AR AR, X X L PR R, A 55 R v, S AN, 52 AR S sg A s, H L T
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SR T AR S I80 SAy o 1) SN SRS 488 g A R B AR D Jl g AR AR e e

RS 2000—2020 FARXEERERREERKL G
Table 5 Area and percentage of the habitat quality levels in study area from 2000 to 2020

2000 4 2005 4 2010 4 2015 4F: 2020 4
AR RE A
Habitat quality levels WAV km®  Al/%  EEVkm® /% EEVKm® /% EEVKm® /% RV km? /%
Area Proportion Area Proportion Area Proportion Area Proportion Area Proportion

ik Low 2819.98 1.69 3333.48 2.00 3959.30 2.37 4780.38 2.86 5408.08 3.24
A Poor 13300.25 7.97 13014.07 7.80 12866.18 7.71 12711.37 7.62 12586.99 7.54
# Medium 37054.85 22.20 37205.68 22.29 36819.40 22.06 36599.13 21.93 36333.75 21.77
1 Good 36913.36 22.11 36194.18 21.68 36000.69 21.57 35560.96 21.30 36022.44 21.58
= High 76830.86 46.03 77171.89 46.23 71273.74 46.29 77267.47 46.29 76568.05 45.87

B3 2000—2020 FIHARREERENS T
Fig.3 Distribution of the habitat quality in study area from 2000 to 2020

FEAE 35 0T B A A BT v R A RL Y A3 A R AR, L BRS IXBR U T 538 AN S B, 29 A BT LY
39.56%,‘{@‘,@121332,%& 31 AN S, 2y A SE R 24.32% , TEA SRR EERR GBI R HZS 6] 43 A
BRI 5 A 85 R A AE AR DL AR SRR AR S A AEAH S, A0 X3 T2 2 40 A A s L PR BH I i, 96 K 588 A~
S, 205 A BOE R 23.59% ; Vo a5 X B4 A A kR | B 0E 0 A LU VKR o e b ML IX, 5 K 616 > &
B 205 A4 SRR 44.24%
A TR e 8 A R — SR O S TR () R X A B A R, SR DX 3 A, 2 2 3 A A TP e B B e L0 L ik
FEE PG AL DR A D, Y5 TN W5 S 297 A S, 2 5 2 SURTER Y 19.68% ; % s DX IR 32 243 1 75 B
E M JUIE | BSEEIRIX B K 429 S SR 2y A4S MR 11.65% .
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W 235 (0.2—0.5) REZIMGGE (0.5—1.0) EM555, WK 4 13k 6 AT, 20 4R (], B35 B i iR Ak (R HFFeE |
AR DX 3ol P TR RRUA7 A — R R B 118 30 oy, (LA 35 J e AR e DX sl T AR 20328 K 12038 X3, 7 2010—2015 474 22
He R IR DXk 7 Ik 29.719% , B0 XA 1. 11% 5 PRFFAR E Y DX 3 i AR U] 222 ik /D 4 32, iy 2000—2005 4F-
E@n%%@mimw—mmﬁ#Myn%oE%%ﬁ2%&4@0@46@%%5ﬁ$9ﬁﬁ%%%i;%
GIARTERS KUK ;44.85% 1) IX AR B3 o AR A, b 2 0GR Ak 7E R B | R RSSE T i S fi il 4k I
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Fig.4 Spatiotemporal pattern of the habitat quality in study area from 2000 to 2020
F6 2000—2020 EAREEBEFETHERR G
Table 6 Area and percentage change of the habitat quality in study area from 2000 to 2020
e 2000—2005 4F 2005—2010 4F 2010—2015 4¢ 2015—2020 4F 2000—2020 4F
AR AL
Habitat quality change EA/km? /% WEV/km? SH/%  ERVKe® /% mEV/km? A% ERVKR? /%
Area Proportion Area Proportion Area Proportion Area Proportion Area Proportion
i ZUR 1L Strong degradation 280.41 0.17 526.83 0.32 443.30 0.27 742.62 0.44 1732.72 1.04
B iR 4k Obvious degradation 1480.35 0.89 3093.03 1.85 907.21 0.54 3094.99 1.85 6152.01 3.68
R AL Slight degradation 34527.65 20.69  43447.17 26.03  48234.61 28.90  42003.53 25.16  66986.75 40.13
TRIFRSE Keep stable 119273.12 71.46  109113.01 65.37 115474.95 69.18 103101.91 61.77 77827.99 46.63
B4 Slight improvement 9801.02 5.87 7936.71 4.75 1042.17 0.62  15378.17 9.21 9179.68 5.50
B . B43% Obvious improvement 1153.54 0.69 2648.19 1.59 800.91 0.48 2178.75 1.31 4522.99 2.71
G ZUPI3E Strong improvement 403.22 0.24 154.36 0.09 16.16 0.01 419.34 0.25 517.17 0.31
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Fig.5 Habitat quality habitat degradation degree habitat scarcity in study area
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T WAL 2020 YEPG 44 4F 2 R ARG OO BB 25 31 5 2020 4F 52 Br - MR X Lo 5, 115315
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Fig.6 Simulation prediction of distribution of land use types in sutdy area from 2020 to 2050
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SRS N SR N TR A TS ST 3 Wy o e i B et T e ERSR 354 R R A G219 w DS VARG 8 AT AV SR et
BN o AR T 2200 A A B0 T B AR S AR B KR T TR B TR A B SR A T RS2
FH T iR P2 b0 1 3t A PR DL R 2R AR TR K A b T AR DR A5 0l N 3

RT 2020—2050 EARXE LA ALXBERKE S
Table 7 Area and percentage of land use types in study area from 2020 to 2050

— 2030 4F 2040 4F 2050 4F
Land use types T A/ km? it/ % T/ km? i He/ % T/ km? Hi /%
Area Proportion Area Proportion Area Proportion

7K Paddy field 31836.50 19.07 31529.97 18.89 31222.07 18.70
E 4 Dry land 11809.42 7.07 11598.53 6.95 11409.14 6.84
A HRHL Forest 71742.99 42.98 71126.58 42.61 70517.42 42.25
FEAMRHL Shrub 9149.77 5.48 9097.77 5.45 9045.41 5.42
BibkHL Sparse woodland 19606.52 11.75 19343.82 11.59 19096.53 11.44
HAb AR Other woodland 959.59 0.57 916.63 0.55 909.93 0.55
TR 78 35 FE BRI M High covered grassland 5248.58 3.14 5552.89 3.33 5832.01 3.49
HA7E 35 2 B Medium covered grassland 2066.03 1.24 2037.48 1.22 2010.41 1.20
P78 35 BE B HD Low covered grassland 103.24 0.06 103.06 0.06 102.83 0.06
T4 River 1654.46 0.99 1667.90 1.00 1681.27 1.01
WA Lake 1267.82 0.76 1323.87 0.79 1363.42 0.82
IKIE YiH% Reservoir 1761.92 1.06 1775.41 1.06 1781.75 1.07
Wi Beach land 2488.42 1.49 2409.19 1.44 2356.45 1.41
SR HL Urban land 1330.48 0.80 1450.12 0.87 1520.39 0.91
A 5 R A5, Rural settlements 2340.12 1.40 2323.29 1.39 2371.10 1.42
HoAb B I ML Other construction land 3026.08 1.81 4146.43 2.48 5192.54 3.11
FAFHHL Unused land 527.37 0.32 516.36 0.31 506.64 0.30

2.4 ERERTEEEY

DAL FIN Y 2030 ,2040 ,2050 4FVT.PG 44 + M A A S 26l 25T InVEST BAUBTDIA A 57 IX A= 55
(K 7) MRS SR AR A S AR (R 8) o S5 RFEH] IHE] F7&,2030,2040 2050 4E7TPE 4 A
B ECEEIEY 0.7376.,0.7314 ,0.7262 , A= 45 it i SV BT, B 10 4F 43 B FE A 0.0054 ,0.0062 ,0.0052 , F4:5
TR R B (A B2 S B S Dk % . I A= 5% o o DX T AR RS2 48 K, e 2020 4F 5408.08 km? 15 K 3
2050 411 9084.02 km?, 30 4F[A] [A] Hb 34 67.97% , i A= 58 ot i X I i AR RS20k 0 | i 2020 4F 1) 76568.05 km?
W/ ZE 2050 4FHY 74810.92 km? 30 4E ] [F] He /b 2.30%

£8 2020—2050 FHRXEEREREREERK A LE
Table 8 Area and percentage of the habitat quality levels in study area from 2020 to 2050

. 2030 4 2040 4 2050 4
A B T i AR
Habitat quality levels TR km? i /% TR km? 07 /% A km? o7 /%
Area Proportion Area Proportion Area Proportion

1% Low 6696.68 4.01 7919.84 4.75 9084.02 5.44
BI% Poor 12336.79 7.39 12114.89 7.26 11915.78 7.14
*F Medium 35956.83 21.54 35595.09 21.33 35261.10 21.13
B Good 35955.48 21.54 35892.00 21.50 35847.49 21.48
5 High 75973.53 45.52 75397.49 45.16 74810.92 44.81

MASTA] ERAE  TE PR JRUA TP A48 AR S5 BB I 25 M Joy B St RS A8 SR ok — 20 ™ B HAR AT B Bk
DX Jal 0 A 3 i IR A o 3 M LT | B X R i 2 AR 3 B R AL 5 e s A AR Y rp s i
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Fig.7 Prediction of distribution of the habitat quality in study area from 2020 to 2050

P 5K EA FHAURRAE | BIR R BH ) A 35838 AL e A & T - B0 v - B iy - - Pl - L e vl 200 o) A 85
IBAET,

3 WitE5%ie

31 e

(1) AR 28 AR ARPAE A IR 25 5, VL PE 4 R AR b f 32 200 S R AL S B DR R Ji o kil 1 2
T e B T AR AN R GE AR E PR | R AT A R R R P b S e Ay A P b A AR B R AR A M
AT XA LR AL, B PPA RRAE BRI AR R AR fh a4, R LA e B T R T 1 AR BH ) 25
P & T -HA - BT -ra B T -Pe M 7 - R - 58 T AR VG o) 3 T i3 2 VP4 4 A 5 o o o 26 R Ak A g ™
A, — 5 T T3 P DX A DX P, 265 A e R B AR A 1 42 ol il DX A i, = b R A 100
.22 B R A L, AP shRIZL, 55— Tt Tk S 4 TR T & R w5 K, SR 3h 4 R 28 A S
S F b FERG Bl B b Z B BB AL BT 5 A A IR BE 2 (R A O &R R AR BT i iR Ak, VPR N A
ASCHHIRLS X A R IR AR 5 40 &R Z A DRI OC R 1 BT, PR LG 3 P R X3 Dl L B2

X TR 5 RN 25 5 b PR P 22 5 B R 2 Tl - B TR AR - & - - IR T - BT AR P )
BTy ks ARSI T IC Yk, SE 3 =X SR A RIAE , AT LA G ) A DX R T ) R - A ) A AR R
i A AR 2 AR s s BRI 454 | 1 X% 350 4 b 2948 29 R+ HBOR KO P IR A SR
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A b, AT DU ST AR SR B AR A S AR, 5 4 T2 48— 2 20T b IX < A S IR B IR AP 5 7% S A L I
4 T IX 5% & R A A AR A - T DL 3R P AR A R IR 2 K LUt 4 Ll AR 1L i) S IR %
1 AR S EFE AL B R S A 2 B FUR R AR B vl LUK IR M AR R R AR 1 n] BBV ZE 19 5
PRIPIX fil 4 AR PR L S R B 48 IR R

IS, SO A ) 2 At DX 3T s A 285 IS5 DA R A 285 XS B 31 IR O sl 1 95 B DG D X, DA
G0 T M i DX I e 0 B A AP o8 o i R R, el BSOS DGV 2 3 A e o) s Bk 1 ] s Tl
R S P e I FH MR {4 1 SR AR b o 25 A R FIAG Sl A S e kg Jy 2 se s AR S T RE X R inaig A
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(2) FEd AR 1 AEBE DAL LTI 45 Ab B i B A AE AR — 2 1R 2, ARG XA AE — o FRiR I A%
2R B IR S AR R 2%, S S LA AT DA 2%t ik S A i WA A A b A A DG AR AR S AR T Tk R
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32 %

BT 2 FH PLUS R T 2030 2040 2050 4EVT PG48 + 3R] FHARfL I B , 32 F InVEST A= A1 PFA5 Al
T 2000—2050 = VLPEAE A= 58 i it I 2S5 4% Jmy , 4518 a0 F .

(1)2000—2020 471744 Ak Hb | T AP - 00K S b o AR S0 /0 | 5 B4 Sy ol B P b A0 HG A 7 14
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