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Multi-scenarios simulation of land use and habitat quality change in
the source area of Pearl River
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Abstract: [Objective] The study is to analyze and simulate land use and habitat quality in Qujing City, so as
to provide scientific basis for the spatial allocation of regional land resources and ecological construction.
[Method] Based on the land use data of 1980, 2000 and 2020, the land use changes from 1980 to 2020 in
Qujing City were analyzed. And PLUS-InVEST model, combined with the transfer matrix, multi-scenario
simulation and habitat quality evaluation methods, were comprehensively used to analyze the spatio-
temporal dynamic changes of land use and habitat quality in 2040, and summarize the driving mechanism.
[Result] Grassland and forestland in mountainous, cultivated land and construction land in dam together
constituted the land types in Qujing City. Among them, grassland and forest land were the main types,
accounting for more than 72%. From 2000 to 2040, habitat quality showed a downward trend overall, but the
area of high-grade habitats was increasing. Habitat quality was closely related to the spatial distribution of land

use, and showed a “mountain-dam” and “lock-in effect, which was high in the north and low in the south. The
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northern part of Qujing City was the hot spot concentration area of habitat quality, and the southern part was the
cold spot concentration area. Ecological protection scenario was more suitable than the others for regional
development needs, the contribution of watersheds to habitat quality was small but extremely important for
Qujing City. [Conclusion] In the future, the restoration of degraded areas of forest and grassland in
mountainous areas should be strengthened to alleviate ecological degradation. Strengthening the protection and
construction of ecological land in the dam area is a important way to improve the level of habitat quality.
Moderately increasing the area of water land is the best way to slow down the decline of regional habitat
quality. [Ch, 4 fig. 6 tab. 33 ref.]

Key words: habitat quality; scenario simulation; Qujing City; land use

W DU BRI R R Ak R R R NS A SRR I A p TR AR, RSP AR A A B R
M, Hrp, AR BEXT R X EE RS RS ARSI A B - R R e A 4
Fr B E R R, L 4 MR R AR A AR 5 AL O B IR B S AR AR 2R A S A AT HAS e, (H
T 208 5 MU R A AR B8 T SO A SR ARG R RS, e R AR e i e b X S R A SR
S T R S RV DX AR e SR T, YL PP IR T R R AL B o3 BB G mI o kT, R R X - b B IR
AN AE R ET . Bk, BReEprggeg i - R AR, Bl A R e, X X AR 2
Gatg R, PeTH NSSARALT, HEREm R AR eSS IX AT RRL ke B S L

AR IFNBIRLA InVESTY . ARIES™™ |, HIS!' %%, Forf, InVEST 8 BUAY T £ b A FH £k 4 1
B IR RT ISER U, B Bl B SCR e i s AL Hr, 245 SN AR B AN
IO LA D7 5 B AR B I i A O R E 2, Y RTE A CLUE-InVEST!™, MOP-InVEST™ | FLUS-
InVEST!)| PLUS-InVEST!"7 884, T 2 & AR BT Wilorse . Hrdr, PLUS BIRIX + Hifi| AR
ARG BE R =, T DL PLUS-InVEST #E A 45 A 19 A5 355 i E AR F00RS B I 30 3 T LA A1 B2 il 3=
A, WEL SO Y A SR 5T S L s A AR B B i A s A SRR A AT RS R R
Sy 11 T S A (R A Sy A B R AR B A 5 TR AR AR SA Sy AR AR ORI S B N v B e A A B B e T
B BERAERT PR A SR S B S P IR TR A s PR A e AR S ORI SO B T SRR Ry
X ERE. BARE, CA AR IR ST 5T 5 T I B as s i B b X, 17 A L Ay = i e B e A 25 i 55
XA RFRABFIE . A, FEN SR BRG] E 2B S, A BT JRI RO 4 oA FH 2 A= 358
R

e ST R o [ LR (Y IR e 5 X 22—, AR rh oA fE b R P RS R AR S AR L DX I R A
M, AT ERILE SR X . XPIFEABAL AR, PV, Sy iksz By, FREGAREI R SAF S
SRR TR, K Ir L WIRRI AR . B et Sl KA S s 1 B 25k, MR
ity . At A . Wik, DIBRICIE L XA g i 6], FET 1980, 2000, 2020 4FE 1)+
HOR R, 32 ] PLUS SR 2040 AR [RNS 5 T A9 ORI AR (L, JFA5 B InVEST AL 748 B
TP, RS AR, DA R e X A iR R e B R A A IR AR LR 2R A

1 HRRX5F %

1.1 HARXER

i T (24°19'~27°03'N, 103°03'~104°50'E) VA il 32, WEHrRe s, A SMas5. Bk
WARK, RRKEMER . WAABRITIE S, FEm A A2 4 R e B XSl A A S i - A 2
MG T = P8 T RGTR, A 2.89x10* km?, AEBURE . &l . PT& 9N E (. X)(E 1),
2023 AE P EENTT R 6743 TN, HAANTT R 568.8 T, AFIBAHALR K 43.62%. HhH5 /&= B E B
FIRR AL =1 X, MR PSS AR TR BN . Bl X A AR ARG N . FrEemf A3 DA £ & K
SERN R, PSR L 2, RS ESME H 25, AR E . AMXAERTEALRE.
1.2 HERIR

g T 1980, 2000, 2020 4F (Y + M A HIZCHE >k B b [ERE 7 B 5% U 28 55 R 2 5 8 rh s (bttp://


http://www.resdc.cn/Default.aspx

5 42 5 4 FIRES: BRITIRIX 21

St A AU A 5 B Al

827

www.resde.cn/Default.aspx), 43 # & & 30 mx30 m,
ZEA R BE IR 90%°), 4 M R BCHE 36 0 S B b
b R K R R MOR R LS 6 > —
9K,
1.3 A£EREREE

K JH InVEST %/ Habitat Quality A5 3 i il 375 i
1980, 2000. 2020 4 M 21 5t 1Y 2040 4 A 55 it &
PEATINEE . BT

<
xj
ij:ij(l_W); (1)
R Y4 g s(}‘
Dxj= — | X1y Xirey X Bx X Sjro 2 ——- RN
: ;)’z—; §Wr o g ' — B i‘_‘,\;\)
- it
X (D~2) o Oy J AR j i x A9 A5 3947
FREARHG Dy WA SRR, R b gn Smess O

T Z A IS B AR %:FAHJIEZIS(ZO23)36*5H/]*T4E
HEGIE, REDRA LB

Bl ARREERBE =& HE

Figure I Location and topography of study area
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Table 2 Sensitivity of land use type to habitat threat factors
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Table 3 Area and proportion of different land use types from 1980 to 2020
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Figure 2 Spatial distribution of land use change in Qujing City from 1980 to 2020
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Table 4 Area and proportion of different land use types in different scenarios in 2040
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Table 5 Area and proportion of habitat quality area of each grade from 1980 to 2020
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Figure 3 Spatial distribution of habitat quality in Qujing City from 1980 to 2020
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Table 6 Area and proportion of habitat quality in different scenarios in 2040

20 km
[e—

- REER AR R4
) T km? i L6/% TR km? i L6/% TR km? i Lb/%%
HAR R 7500.121 25.937 11 477.810 39.694 9938.301 34.369
SR 7512.028 25.979 11 417.694 39.485 9 986.510 34.536
WL 7735.078 26.750 11 269.124 38.972 9912.030 34.278
iRV 7551.210 26.114 11 478.007 39.694 9887.015 34.192
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Figure 4 Spatial distribution of multi-scenarios habitat quality in Qujing City in 2040
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