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Spatial-temporal evolution of landscape pattern in the Taizi River Basin and its impact on water conservation//
LYU Leting, QIAO Hao, ZHENG Defeng, YANG Yong ( School of Geographical Sciences, Liaoning Normal University,
Dalian 116029, China)

Abstract: Based on the InVEST model, the spatial-temporal distribution characteristics of water conservation in the Taizi
River Basin from 2000 to 2020 were explored, and the land use change and landscape pattern evolution during the study
period were quantitatively evaluated. Using Pearson correlation analysis and geographical weighted regression model, the
relationship between landscape pattern and water conservation was analyzed. The results show that, at the landscape level,
the amount of water conservation increases with the largest patch index, contagion index, and aggregation index; at the
landscape type level, the capacity of water conservation gets higher when the cultivated land has larger area, higher patch
density, and higher degree of landscape fragmentation, the forest land has higher dominance degree, and the construction
land has smaller number and lower density of patches, with landscape being more fragmented. Spatially, the landscape
contagion index plays a positive role in water conservation in most area of the basin, the number and density of patches in
cultivated land have positive effect on water conservation in the southern central part and the northwestern part of the basin,
respectively. The percentage of landscape of forest land has a positive effect on water conservation in the whole region,
while the number and density of patches and percentage of landscape of construction land mainly play a negative role in
water conservation.

Key words: landscape pattern; water conservation; spatial-temporal evolution; InVEST model; the Taizi River Basin

KU TR R AE B RGAE—E B WE AR AR E o S A, 2 &Rk
TOBK M E RN BRAGE S RS RGE SRR LR 2R oAk 5 1
IKSCHEZE IS5 ol o B AR ZER R T OV NSRRI A R oy DAY R B, A R ik 5
PR RSB i kG BEAEM" . ASGITEAEFEWKRER . R A2
IKIRTRRE S 3205 IE 1 AR, MRS N AR SEKSGE R  SE R K U R 2
FLATZ IR S M A A s RO R AR IRl Rl R R AR S R G S5 T RE . SO SR 1Y T AR

BE®WE : 1L T AT 2 & R RS (20221slybkt-002) ;30 T4 & )T RHIH (LIKZ0975 ) 310 77445 4+ BH e 4 50 H (122A1Y010)
PEERIA: BRI (1984—) £, BB, Wi+, FENFRFE I HKABIFNIIF . E-mail : Ivleting@ Innu. edu. cn
BIS1EE RER(1970—) , Lo, #0852 , T+, FENTE A IRHIE IR IR EE M b 5 K FEWFFE . E-mail ; defengzheng@ Innu. edu. cn

< 111 -



X DX I A 2SR A 2 a s A A
SR S N3 B 5| e + b w28 4k, B
ZERR K S R 7 A T B i O Al 0
57K SRR 2 8] 1 O 2 A B 1 X6 S UL JsiAes )= A
23 (A A% SR AT ROR R AN 1S Rk e B RS
M55 S HR b B 3t at . H AT, AN 7K IR i 5F
ST 3R B, 32 B8 K IR A 77 g 1 L i) 25 AR
A B EIEAG P R R > ] g ok
TR R 2 A 5T 22 DA 7 i 2 AR A st ) &%
R A LA R S s 2 Al N 2R TG sh &y m iR e
B 2 K R SR X S RS SRy ARk B BEATE Y . AN
USRI R AR S5 23 Mk DP9 T st HESE F B K 8
TR 7 DX A Jmy 728 A0 X 7K IR T 5% ) 52 T, 245 SR 3R B
Wi Z A B R R KR TR 5 R85
AR K ; Yohannes 25 Fil Fi i £ /1N — 3 [a] Y 455 75
TR SO 25 2R G W55 %o L 435 ) 728 A 1 i 1,
B AN T A 43 b 3 B /N R K
BEHLFE RO 2 DL E sk SCAE S R a5 iR 1k
(16X G DR 255 A7 W 500 2T b T S ARG J) T A
XA R GRS I RZ I R I, A 8 2 HE PR TR
B S W E B FE B A S R GRS R e ok
EIPNGOLT A A 2 NE S TB = O K (=5 SV S
AR RG], A SC LR F o 0 42,
T A2 )L g ULA Je 5 K IR R A R R
BlF AR K R A 5 i A I 25 A8 b e =S 5 A SR 1)
FEFR T B Gl A A8 R I s A AR T,
A b ) FH S L2544 i e A O A B R G, R ]
RBAESATHATE LT L,

1 ARXERSHERIE

1.1 MHREER
KATTFIA TIL T4 A B AR 1L b 5 39 e
P JE o 38 X (122°26'E ~ 124°53'E 40°29'N ~
41°39'N) , PU K Ay 3L ¥A] o B T Al E TBE X, 2 0L
TR AR, ARERIL X BRI R
PR p = XY ORI BT B AR R L
R, BRI R EE A (K1) o K+
TR A K2 464 km, FIR I FZ 4 1. 38 J7 km™
DA R KU, TR R R AR IR S ~
10°C , AEF R 7K £ 600 ~ 900 mm , [ 7K 5t B A [] P 328
o ORI I b W AR AR 2, M 7 o SR e, U
TERIRAR R, B 2 RSB O fg, Wk 0%
R B RUE VD KRR FRAE b , KRG
W B BT K BE IR, A1 2 A 25 0T o 4 T 2 11 XL
FIES
<112 -

.';rmﬂmf}N\ DAL ey

£ ‘ T WA ";

e Az
AT =y |

AT aad

&1 3]
m— R
—
— R
P /m
| 288
30

FHART

70 20 40k

E1 HRXHER
Fig.1 Overview of study area
1.2 ##EkiR
b A P B4 L T 2000 4E 40 2018 4E Landsat
4% (M3 23 (8] 504 = http ://www. gscloud. cn) | fE
B ENVI B R ML, H AR R4S, 2 W)
BN 30 m, Z5A ST X A b R SEBRAE O, 5
il 3l g 7 SC A Eea e R A AR L o S
FHHE 6 P, i i3 25 2R R HBE LR FE 2L 4G 56, Xof 1t
Google Earth 255 40T ANLAE B RAIE, Kappa &
Bl 85% , ik 8] T ELR . R 5E k T
HESR R AR L SR 55 W (hip://data. ema.
en) 5 T8 JE E RS SR U TR G 1R R 2H LR 4E A
4] b 1 T 2R GEWT 5 i A At 1 e B - S g, o
] 5 DA ESCHIE 15 A 56 — 0 4 ] e ) A i B i A
LAY 1: 1000 000 4 HEXHla 5 - HEA 5 & /K A +
HEAT RS K B2 0 A R AE SPAW B HL 5% Ji
DEM %44 T 25 7 3 25 [ 3088 = (hitp 2/ www.
gscloud. cn) , 23 [A] 43 HEZ A 30 m,

2 HRAE

2.1 KEEFEITHE

ASCHET InVEST AR 4G (938 4F 77 7K it 1158
KIS, InVEST B = 7K f P4l 56 T 7K i
IR KA B A I i 25 25 T AR 2%
MO A = /K (L, A A 38 7 0 A K A
TEYRKE L RO Z R R R E AR

ij:(l_ETij/Px)Px (1)

1l +wR,

"1 +uwR, +1/R,
w, = ZW./P, R, = k,ET,/P,

K Y, WA BT & R M RS A AR K
ity P, AMHE T x AR K G ET,, il
FEEATT o h TR A j B SEBRZE U w, WA
WSHZ N5 A BUEEE 1 ~10; W A
T x 1 R HEARCE KR R, O R A ek

Ht ET,, =P



A j TEME FRIT 1Y Budyko TIRFEE; ET, WG TE
ZEHE; b, MHIYIZET RS

TR FE B AT XA P K i HbIE Fe £, 1 4
ORI I E ST RU S-S g ut- XL TR
Wy = Y,min(1,249/V)min(1,0.91,/3)min(1,K,/300)

(2)

at

Hrp 1, =1g[n/(DS) ]
A Wy JRIRIR IR s VORI R G 1 e
PR K, 0 EIRIEANGK AR n R oK X
s o s D oA )RR S R,
2.2 SWHRFBIEHER

SR R RO — P RE RS o B2 W A S R 5
KN FRIK UL B AR 2 RIS R Rk A4 o] P E 84
B ASCEE AR T IRIRUS R 1 9% BB R
XA, LA Fragstatsd. 2 F4F 2 S8 72 2% /i ABE
FEP YRR L A3 RIS R EE T 9 A
SRR (R 1) TS X S 0 R S A o
2.3 IEMMALE

HuH AL ( geographical weighted regression,
GWR) BB —Fft AN [7] T — e e ] U A4S 7R g 23 ]
F AR IR 434 T, GWR AR U3 54 233 ) 07 1
FEMARIETIRE(R(3)) , TS HAGHERE
PO E A AR PR A DR

yi = Bou;,r,) + kz_,ﬁk(ui’ri)xik +é&; (3)
Ky, OIE AR ASEAE ; «, AOLE AL K
/I\EQE, (ui’ri> ﬁ@ﬂﬂﬁﬂ‘}ﬂﬁﬁ i E‘Jélé*/]—‘» &; y{l
BEALIR 22005 B, BRI ; B, N XT N 55 k A~ F A8 it
(B 5307 R85 m o A A8 SR

3 FER55H

3.1 TF ATUSHH
2000—2018 A=K 5~ {0 3t 3 4 H F1] ] 26 B A8 £k
NP 2 7 o AR FIR R R T Je T A

FIFHZERY MR A v 3 A5 A6 TSR, 5 0l
SEHE B T A A AR VG ER AL, E s b 3 Sy
ATEARGE R T IX . 5 2000 4F4H kb, 2018 4F 7K 5,
FVEE T b T AR A0, e 2 AL /b, oy, 3
T Hb T AR LA e 22, 43 I3 0 T 436. 50 km?
F144.33% . 38 3 53 H b ) FH 5% B 2 B T R (36
2) AL N = B U TR, A 163. 24 km? ; BF
s T U 22, R 675. 75 km? | Hi163. 24 km? %
A M, 422.62km” B Ry MK M bR ML A
462. 21 km* 55 A8k ,99. 99 km® 55 hy B b ; B4l ik /D>
FeBidR K, % 34. 82% 45 53. 89 km® % g bt ; A )
FHHLE D , =B ARkt BF 5% Ak, D 38R + 7S
FIFIFHIFZ A T A8 A 5 K S0 T 32 22 oy — 35
K AR . BT, ot A H R g5 FH 1
Vi) ) R L2 A AT e el i A i A e s Ak o AR
bR RE b, 3 FEAR RN AR £ 2000 4 AN 2018 4R
S35 H 55.95% \55. 32% , i B AE B AR 5 R AR

b
0 20 40km R
.
(b) 2018 4
E2 TiFPAERTE
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Table 1 Selected landscape pattern indexes
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Table 2 Land use transfer matrix in the Taizi River Basin for 2000-2018
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Fig.3 Spatial distributions of landscape level index in the Taizi River Basin in 2018
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Table 4 Changes in landscape type indexes in the Taizi River Basin
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Fig.4 Spatial distributions of landscape type indexes in the Taizi River Basin in 2018
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