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Analysis of Landscape Patterns and Spatio-temporal Evolution of Habitat
Quality in the PU River Basin Based on the InVEST Model
LIU Jiayi, XU Dawei, XU Jia
(College of Landscape Architecture , Northeast Forestry University , Harbin 150040, China)
Abstract; [ Objective ] Through the spatio-temporal dynamic analysis of landscape ecological pattern and
habitat quality, the response of habitat quality before and after the implementation of soil and water
conservation measures in PU River Basin of Shenyang City was deeply studied, aiming to provide scientific
basis for soil and water conservation strategies in small river basins, so as to promote the coordinated growth
of the eco-economy and the sustainable and healthy development of regional ecology. [ Methods] Based on the
land use data and Digital Elevation Model (DEM) of PU River Basin in 2000, 2010 and 2020, combined with
the FRAGSTATS and InVEST models, land use transfer matrix, landscape pattern index, habitat quality
and habitat degradation degree were used to analyze land use change and explore quality response situation.
[Results | (1) During the period from 2000 to 2010, the cultivated land development activities in the PU River
Basin were frequent, resulting in a significant decline in the proportion of forest, grassland and other land
types; In the period from 2010 to 2020, the construction of the PU River ecological corridor will promote the

change of land use, and the cultivated land area will flow to artificial surfaces, forests and grasslands.
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(2) During 2000 to 2020, the overall landscape pattern of the PU River Basin experienced a process of first
becoming complete and then fragmentary. The landscape on both sides of the Puhe River formed a dense
pattern of multiple elements, and the habitat in the northern edge of the urban center continued to fragment.
(3) From the overall analysis of the basin, the average habitat quality in 2000, 2010, and 2020 was 0.349,
0.329, and 0.354, respectively, showing a trend of first decreasing and then increasing. The mean values of
habitat degradation were 0.098, 0.112, and 0.086, which were consistent with the trend in habitat quality.
With the construction of the PU River Ecological Corridor, the quality of habitat will be improved
significantly in 2020, and the threats to the ecosystem will be reduced. From the analysis of spatial pattern,
the northeast and southwest show obvious spatial distribution characteristics. The quality of habitat in the
mountainous areas of northeast China and the wetlands of southwest China is generally good, but there is a
threat of habitat degradation. [ Conclusion] Under the influence of soil and water conservation measures, the

ecological pattern of the PU River Basin can be and the degradation of habitat can be effectively inhibited.

Keywords: InVEST model; habitat quality; spatio-temporal dynamic changes; landscape pattern

Received:2023-08-30 Revised:2023-10-14

+ e ANt S & R A S R G YR ) S
U5 JFC 2 () A% Jm) 722 b T 1 5% e 7K 5% 05 RN - 398 9% U 4 T
Rrel R R . TR Y i AR 2 B 0 I 3 Fn N 2 B
T F Y e 14 7K A A TRl R BT b A ) AR AR
FRAE KBRS A R JC 38 V), B A A2 28 R B AR 4 i 52
AT R PEAl S A% R i A BEPE L IR AR 58 2R B
Jo i AR A A AR 4 s 1 R AR A AR 3 R R
HEEFEY,

A A S AL B A5 T AR B 38 R (remote
sensing, RS) 1 #1 ¥ {F B $ KR ( geographic
information system, GIS), F DLk B + #b A1) F 78 #%
A5 4k (land use and cover changes, LUCC) B4F1E , #
R Hb A a2 DXk R - St il 26 3 A AR B A 5 L BR
B 22 S Bl A5 BE i Ak R 3455 O T A3 AT VE I R X
LUCC $#1E , 25 R R W, 8T 3l X F 58 X4 b A1)
P AY 32 SR A M g R A 0 A L s
HRAESTSR I S 43 BT 07 B (PCAD X LUCC # 1%
UK Bl PR 3R AT E B 534, B IR T K BUK
PEME AR, AH A b A ] S A 53 A E AR R AESE ) A
JRy 7 T 3X PP AR AL TG ik EOUL AR S IR 3 R &R R i B
PEAR SRS SR Rl Y A A B 5T o 9 25 (8] 43 A1

SR RS2 b MR 0 A FE R B Y MR
AR ACES , G T WA A A8 4L . 38 T PP AL S5O0
K& Jr A B X K A 3 % TRl A] DL B8 SR L X
F R I A S 25 R X HE AR il A T R Y B
Mo, VEAR AR R B g E 3k A B K Rl i
A B 1 S5O Ry i 5 A0 B 2 e AR R X K A A 2k ()
R P S TR A3 BT 5 TR AR T K LR KRR
T B A R WA R 8 b R BBl R R X R
DAY 7K B AR B 48 A . B SO0 SR 23 BT 4R R
T oY) SR A5 Ak, T 2 v A A T B B B 00 95 R R

Accepted:2023-11-20

Online(www.cnki.net) : 2024-03-04

PRI I 485 B AR 45 o 1Y) 2 ) 0 A 2R AT W B 459 8 SR o6
L AR 6 A MR AR A B e R AL AR T
XA SRR R R R RS B ARG . Fl 0. A
BRGS0 E (Sol VES) A5 BT A7 B Hb 3 BT
PEFEECHIS) 5 ALY Je A 28 2R B0 M 55 25 & PEA (In-
VEST BRI Horp, 307 30 48 K 24 5 ML B & T
KW InVEST (25 G 8 R G0k 55 0 (5 -5 AU TAlD
BAL B FEE T ZMAETREIRS UiGE. IF
DL R TR 2 R A g5 SR R AT
Fie T InVEST BRI X} A= 5% i i F 17 5 2 Al 3R
g% A= B AR ARG R b R K ISR 5
IR 1N o T b iR AR A 38 e RS S LA R RN AR
B2 I e AR A AT DK T A T DX A AE Ak AT R
EERPRMESE,
XFLHMAMHAMGEEHRRZ LA BIR N
FRI L1000 o AR 2SR HE G N R 8 G BT g D
SRR FE /N I S A A AR O S S A R I, 3 L
T BH T S 0T A Sk R A A O DX A, VT A e T P T
(4565 DO R IRT 3L J VAT 14 4 57 . L IR e ) A
S S AE A B A A B L R R BT AR TR M TR A
PR E KK Z —. fEd EZIL A A
ST W &R, Tl ARl Bk i Ay R K 3 2k
it ol A B IR A — FR A P B (), ™ S ) R A B
Jo e AN AR S IR S5 R4 L B B XS T RR SR R R L AR
T E 20 BH T B BRI 515 T BEFAE S S5 &5 bl
R S T R T AR R P BH T L AR AR E . A
M FEASHE S L B 2000 4E 2010 4E,2020 4F 3 4
AR B LUCC s 8 98 38 I i 3 0%+ b A1) FH A2 16 1%
ORI FRAGSTATS X3 0] 37 dak 55 08 A= 25 4% Jey it
FERATHT, T InVEST £ 5 43 H7 3 177 5% 00 2 [
& Jy G S, b o AR A L R 5T 4 iR 5 A 8 R e e

http: // stbexb.alljournal.com.cn



260 K AR IR R

5 38 4

BILT 5 Ay s V00 9 38 P 2 2R PR B AR A B b % 5 v /K
TR TSI E.
1 WHREXHBER

T & T K & (122°40'48"—123°06'32"E, 41°
21'53"—42°04"15"N) , VW A7 B A £ B 0, i 7
BIEKAN L2 —. FE WK E 205 km, Jfi il
A28 2 610 km®, Ho Pk FHEE T4 179.72 km,
PR E AN 2 268 kT AL FEA AT LT M
F5 i = R KSR il g (& 1, R X R TR
TR0 ELRE T ] AR L, A A KU XL i R
HESWMAWLHEN 5 B (X)), Filp EEXIE S0
AW, WA 52, ZR A6 7 1) M 3 A v L 1) P A
A b A AR AE A, S T Bl 1 28 KA 4R 2R
8.2 “C,AE VR K 647.4 mm. 55 P ) Fh % R
B AN E R — AR S B 597 OR [ 5K A AR
PO EY R R ILAE AR TP A . T
AN A BH T A 6 K Y 32 R UR i HLAE b A
2588 X 3ok T A 7S PR B R 3 OGB4

—— ww
e BB

[ ]wmam

WK PR

DEM/m

E1 HRXER
Fig. 1  Overview of the study area
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Table 2 Ecological implications of the landscape index
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Table S Land use area change in Pu River Basin from 2000 to 2020
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Fig. 2 Spatial distribution of land use in the study area from 2000 to 2020
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