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Abstract: In order to explore the impact of vegetation landscape pattern on hydrological connectivity in the
Yanhe River Basin, based on the land use classification results and the spatial distribution of hydrological
connectivity index, the pattern characteristics of vegetation landscape and hydrological connectivity in the
Yanhe River Basin were discussed. Based on the spatial autocorrelation theory, the spatial correlation
between landscape pattern of forest and grass vegetation and hydrological connectivity was explored with the
help of GeoDA software platform. The results show that: (1) the spatial distribution of forest-grassland
landscape and hydrological connectivity has significant spatial autocorrelation in steppe, forest steppe and
forest zones of Yanhe River Basin; the mean patch area, aggregation index and percentage of landscape of
forestland in the three zones showed significant statistical and spatial positive correlation with hydrological
connectivity; landscape division index and splitting index showed significant statistical and spatial negative
correlation with hydrological connectivity; (2) the increase of dominance degree and aggregation degree of
forestland landscape does not lead to the decrease of hydrological connectivity, but the increase of patch frag-
mentation can lead to the decrease of hydrological connectivity; for the grassland landscape of the three

zones, its performance is completely opposite to that of forestland; increasing the area of grassland land-
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scape, improving the dominance of grassland vegetation, and continuously concentrating grassland patches

can reduce the hydrological connectivity; (3) among the spatial regression models exploring the correlation

between hydrological connectivity and vegetation landscape pattern, the fitting effects of spatial lag model

and spatial error model are far better than that of ordinary linear regression model. In conclusion, the spatial

lag model has a stronger ability to explain the spatial relationship between vegetation landscape pattern and

hydrological connectivity. The research results can provide the effective references for the design and planning

of the vegetation landscape pattern in the Yanhe River Basin.
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o SLM . 0.6~ 0.25 15092.7 —30169.5 —30114.9 —0.003
. SEM : 0.265" " 0.81°" 0.24 15092.4 —30170.8 —30123.0 —0.006
R OLS 0.817 " 0.15 41276.0 —82538.0 —82483.3 0.110
i SLM g 055"~ 0.26 11618.6 —83221.1 —83158.6 —0.007
SEM : 0.31°" 0.82° "~ 0.26 41612.9 —83211.8 —83157.1 —0.006
OLS 0.76% "~ 0.16 19316.8 —98619.6 —98562.4 0.470
il SLM - 0197 " 0.41 54771.2 —109526.0  —109461.0 —0.059
I SEM : 0.70" 0.74% " 0.41 54774.7 —109535.0  —109478.0 —0.062
AR OLS 0.83% "~ 0.12 50466.4 —100919.0  —100861.0 0.508
i SLM . 0.23% "~ 0.45 56921.8 —113828.0  —113762.0 —0.065
SEM : 073" " 0.82° 7" 0.44 56921.6 —113829.0  —113772.0 —0.066
OLS 0.80" " 0.10 111920 —82370.1 —82314.8 0.357
W SLM g 0.28% "~ 0.33 13838.4 —87660.8 —87597.6 —0.042
N SEM : 0.63" 0.78% " 0.33 13821.8 —87629.6 —87574.3 —0.044
ARt OLS 0.87° " 0.10 23652.4 —47290.7 —47239.4 0.326
i SLM g 0.38% " 0.25 24889.2 —49762.5 —49703.8 —0.039
SEM : 058" " 0.85° " 0.24 24887.7 —49761.4 —49710.1 —0.040




130 i ol T S

%29 %

3

(1) A2 30 38 358 1) 7K S i 3 o R 52 3 oy 7R g Tl
VG AU F def D A A . SO T S i RPN R
A AR M S0 5 K S A B A T Y s ]
FIAH M

(2) HASENES B Fi1 2 1) F A5G0 A R - 3 4> Ml
A7 R PSP 24 B B T AR L 3R R AR ORI BB T AR
I3 PSR SO LB 51 00 A 1R K0S 1C B 3%
P8 TE AR G B 2 [ T AR 6 e 5 A3 55 WL L B i e L AN
HELE AR RS 1C 5 35 19 SOR 5GP L LA B =5 ] B A
KA o RS AY DIE B4 5 0 3R AR A TR A4 08 I O A g
Y S 7K SC i T AR AR AR G SR e A R A 1) 89 o 2
AR SC I T M Y R ARG, el S5 00 ) 2 B ) 45 A 5
AR B O 4 T AR B A B 4 A
JEE o fofT 5 iy B R 5 B v T AR K S S R

(3) 7K SCH%E i 15 B2 SR 3 B L e B8 LA K 3R
LN R IL R R0 AL [5) A 9 [m] IR A o
e (] U R AN BE A A0 R A o (R A S R G R A
VE1) it i A5 R 1 2 ) R 2 A R DL 5 ROR B A L 2R 55
2 B i A X A st LA SRy 55 7K S il A Y 2
[ 5 2% 1 fifk o E ) B
SE

[1] Bronstert A, Niehoff D, Biirger G. Effects of climate and
land-use change on storm runoff generation: present knowl-
edge and modelling capabilities[ J]. Hydrological Processes.,
2002,16(2) :509-529.

[2] LiJ, Zhou Z X. Coupled analysis on landscape pattern and
hydrological processes in Yanhe watershed of China [ ] ].
Science of the Total Environment, 2015,505:927-938.

[3] Nunes A N, De Almeida A C, Coelho C O A. Impacts
of land use and cover type on runoff and soil erosion in a
marginal area of Portugal [J]. Applied Geography,
2011,31(2):687-699.

[4] Wohl E, Brierley G, Cadol D, et al. Connectivity as an
emergent property of geomorphic systems[]J]. Earth
Surface Processes and Landforms, 2019,44(1) :4-26.

(5] SROGME. DA b e 4 e A B2 i e U0 v 3 3 M (T ] /K ) 2 i
Ji€,2021,32(2) :295-308.

[6] BN, i M BI], ok A B AZ Ak 55 K T mi 1 G 2R BIF 5T
LASE ] 3 3 A 1 [T ). 5 X BT IR 5 PR 85 2015, 29 (5)
75-81.

(7] FRAsst )72 DG IR A BT b i B A2 O SR iy e 0 2%
TR YD R AR AR LD R VDI SE . 202146 (1) :57-63 41,

(8] RN BEIC L, =K 2L, 55 3T ] i 38 1997—2006 4F Ak

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

SN R A o VI B Ll I S S S B
2014,12(1) :1-9.
XBR A, AR R, S 30, I VAT I A K N AR A
Pev g sZm L] 9P HE5E . 2014 (4) :67-73.

XI5 A2 B 28 L A I AT 3 S K Vb AR Ak B xR
K 3 AR A Al it i [T T 5 IR IR S R
2021,35(7):129-135.

Borselli L. Cassi P, Torri D. Prolegomena to sediment and
flow connectivity in the landscape:a GIS and field numerical
assessment[ J ]. Catena, 2008,75(3) :268-277.

Almagro A, Thome T C, Colman C B, et al. Impro-
ving cover and management factor(C-factor) estimation
using remote sensing approaches for tropical regions
Lyl
Research, 2019,7(4):325-334.

SN LB T R AR R I BRI
BUA R b B S Ak R AE S i A A L . b 2 R O
2021,40(7) :1917-1934.

A PR, REER L %.1989—2015 4R 113 Tl 44
BG5S R A I s G e AR B OG &R [T, A [ B
B 4.2019,39(4) :1734-1743.

EX. TR, YANG Di. 45 U 300 BE A 25 28 ] A
B AL 5 3 R O R PF I LT ] A HLA A= e, 2021,
52(1):209-218.

257 0 25 () [ [ A AR K A (T e i 5
2004,21(6):48-51.

F. Dormann C, M. McPherson J, B. Aratjo M, et al.

International Soil and Water Conservation

Methods to account for spatial autocorrelation in the
analysis of species distributional data: a review [ ] J.
Ecography, 2007,30(5) :609-628.

Vb, B W, B R TR g = A 5 WA sy g SRR R 1Y
28 ) K R IR A2 2%, 2020, 39(4) : 1309-1317.
Papadopoulos N T, Katsoyannos B I, Nestle D. Spatial
autocorrelation analysis of a Ceratitis capitata(Diptera:
Tephritidae) adult population in a mixed deciduous fruit
orchard in northern Greece[]J]. Environmental Ento-
mology, 2003,32(2):319-326.

Peakall R, Ruibal M, Lindenmayer D B. Spatial auto-
correlation analysis offers new insights into gene flow
in the Australian bush rat, Rattus fuscipes[J]. Evolu-
tion, 2003,57(5):1182-1195.

ZE A JE AR R G s LA S 5 A AR K SO AR A B
(1] b H %3] ,2014,69(7) :933-944,

KRB RE W, RE IR, E LT NDVI Y IE 3] 3 58 i
2 AL ML oK R AR AT ST, 2017, 24 (4) 1 6-11.

B IR R R A 45 RS O 40 HE B B X S
SO JR) A8 A B ok vb o i O & LT ] K B AR R A A,
2019,33(3):36-42.



