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Abstract; Landscape pattern is a significant indicator for representing the spatial distribution characteristics of land use and
land cover change (LUCC). The landscape pattern changes caused by human activities are important factors that alter the
hydrological processes within a watershed. Existing studies on the impact of landscape patterns on runoff-sediment processes
only rely on single-source LUCC data, neglecting the uncertainty brought by LUCC data. In this study, the Hushan
watershed in the Poyang Lake region was selected as the study area. Based on rainfall , runoff, and sediment data from 1963
to 2022, combined with seven periods of LUCC data from 1990 to 2020 at the same resolution obtained from three LUCC
products, the characteristics of rainfall, runoff, sediment, and land use changes in the watershed were analyzed. Correlation
analysis and partial least squares regression ( PLSR) were used to investigate the impact of landscape pattern changes on
runoff-sediment process characteristics and their uncertainty. The results showed that from 1963 to 2022, the annual
sediment transport modulus ( STM ) and suspended sediment concentration ( SSC) in the Hushan watershed showed a
significant increasing trend ( P<0.001) , while the Runoff Depth (RD) showed an insignificant increasing trend. The main
LUCC types in the watershed were forest land and cultivated land, accounting for approximately (79.57+6.03)% and
(15.72+2.36) % of the watershed area, respectively. From 1990 to 2020, urban expansion mainly encroached on forest land
and cultivated land, with significant land conversions between the two. There were significant differences in landscape
pattern characteristics among different LUCC types ( P<0.05) , mainly due to the identification differences of shrub land and
grass land by different LUCC products. In general, the maximum patch area of the landscape in the study area decreased,
landscape fragmentation increased slightly, and landscape diversity increased to some extent. The influence of landscape
patterns obtained under different LUCC products on runoff and sediment varies. The consistent findings across all products
indicated that Patch Density ( PD) and Contagion Index ( CONTAG) are negatively correlated with RD, STM, and SSC,
while Edge Density ( ED), Shannon Diversity index ( SHDI), and Shannon Evenness Index ( SHEI) are positively
correlated with STM and SSC. The PLSR model indicates that the proportion of the Largest Patch Index ( LPI), Patch
Cohesion ( COHESION) , Landscape Division ( DIVISION) , SHDI, and Modified Simpson Evenness Index ( MSIEI) play
significant roles in the variations of RD, STM, and SSC. Using ED to represent area-edge characteristics, PD and CONTAG
to represent aggregation-dispersion characteristics, and SHDI and SHEI to represent diversity characteristics can relatively
reduce the uncertainties caused by LUCC products in research results. By increasing the connectivity between forest land
and cultivated land, reducing scattered cultivated land, and avoiding mutual conversions between the two landscape types as
much as possible, the degree of landscape fragmentation can be reduced, and soil erosion in the watershed can be
alleviated. The findings of this study provide a reference for soil erosion control and ecological civilization construction in the

Poyang Lake region.

Key Words: landscape pattern; multi-source land use maps; soil erosion; Partial Least Square Regression model ; Poyang

Lake region
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Fig.1 The description map of the study regions and its position relavant to the Poyang Lake
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Table 1 The ecological significance of the landscape pattern metrics
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Table 2 The statistics of the land use amount changes within the Hushan watershed during 1990—2020
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Fig.3 Historical multi-source land use maps of Hushan watershed during 1990—2020
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Fig.4 Statistical of land use conversion within Hushan watersheds during 1990—2020
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Fig.5 Changes in the landscape pattern metrics within Hushan watershed during 1990—2020
LPI. i KR BES 5 S WL HEI AL LU0 Largest Patch Index; ED: 12 % % Fdge Density; PAFRAC ; JE K T F1/4E %L Perimeter Area Fractal Dimension;;
PD . BEH B Patch Density ; DIVISION ; 5 W43 %% Landscape Division Index; CONTAG ; & FEJE 3541 Contagion Index; COHESION ; BEH 45 4
Patch Cohesion Index ; SHDI; Shannon ZF£:35 %0 Shannon’s Diversity Index ; SHEI'; Shannon 2] B£35%{ Shannon’s Eveness Index; MSIEIL : f& 1E )
Simpson 5] FEHE 4L Modified Simpson’s Eveness Index; CNLUCC ; H IR} 2 B B IR PR B A2 5 HIHE rbvCo 28 A7 1 v 1 22 ] 30 - b ) 228 Je s )
Bl AE ; CLCD IR & AT 1 H [ 30 m 4FJE P8 35 7 5 s GLC_FCS  Hh B RM 2 B s KA BRIH I 42 e & A 14 4 5K 1 b 78 e ) I Bl 4538
G i AVERAGE ; == S B4 1

0.05) , 1fi DIVISION ,SHEI il MSIEI 5 STM Fl SSC #7717 . % IE M1 56 56 & (P<0.05) , SHDI {X 5 SSC 777
FIEAHRIL R (P<0.05) .

AN SR A B0 SO R FE 80 S & AR - TR VR E RS bR Z RN B AH DG PR AAAE 22 5 (181 6) o T 1% B¢
Mo Aras R, PD 1 CONTAG 5 RD WA &R & —31, ED .PD ,CONTAG ,SHDI F1 SHEI 5 STM #l SSC Z
(] (A DG — B0 o T R ST WA Jg Xof Tt ol {22 o o 8 S 0 ) A DG SR I, 36 P ED R AR T AR - 30 S RPAIE |

http ; //www.ecologica.cn



34 B 5 ZUR L HUR] PR T SOULRS R X R - e U0 B 1 N 1111

H PD 1 CONTAG 7R B8R E-AF L) K356 ] SHDI F1 SHET Z24F ZREPEERAE 7T LUAE %/ LUCC fif i % i 5%
2E B AT E

CNLUCC cLco M cLc Fcs [ AVERAGE

RD

; v TR

1.0
STM

% &% Correlation coefficient

S

s S
*

|

o

|
*

|

-1.0
1.0 ~

0.5 I *F *ﬂ ! I!

|
f=1
W (=]
T

*
|
|
*

|

-1.0 s -
= 9 &) = ) =
= & 2 & & 2 & & B &

[ i E 17 N n E’
< > 8 £
= @ © o

@]

BNk 5% Landscape pattern matric

E 6 SMKBIEHS RD.STM F SSC Z @K X R# &zt
Fig.6 Statistics of the correlation coefficients between landscape pattern metrics and RD, STM, and SSC
“ox " RRMIMETE 95% BT X Al 1Y

3.4 R[A] LUCC 77 i T S0iA% ey X A2 - VD RRIE 8 Am A8 A0 (%) 52 i) 22 57

H % 3 Al %1 35T CNLUCC /=5 RD STM F1 SSC #4#1#%) PLSR #E Y 58 TERLBLAY , Q*/NF 0.5, 3EF
CLCD 7= i f #2 f% PLSR BB 0] DAL (i RE RD (STM A1 SSC 19284k, i s 403 0 1 4~ 56 F GLC_FCS
FEAM R EERY PLSR AR AT DU A A R STM A1 SSCIARAL , = WL N4 2 A T =™ i i S (B 44 2
i) PLSR R A] LABCAT I fif B STM FIl SSC ARk, o500 5 1 AN Fn 2 A4, o 58T CLCD i
PLSR BEIXS RD F1 STM (i B¢ 1 B fie v, 5L T GLC_FCS #9% (1) PLSR KEBIXS SSC WM B Sy feis . BE T
CLCD 77 iy B 25 5 ¥ 1 5 AR R 4 B0 S5 A2 -V VAR AIE 8 A 22 0] A A5 2% PLSR B

B 7 it TAFEE ST 4 PLSR B tp S0AS Jo 8 506 RD STM F1 SSC. 521 /N I F BLAR JEE (VIP)
MVIP KT 1B, TAH I AR o i by A8 g B 7 JET CLCD 7= A Y PLSR AU i 7R, X RD
MR R S0 R 4580 LPT . COHESION DIVISION SHDI F1 MSIEL; RD % LPI #1 COHESION (13 K i
Jl/IN, i DIVISION SHDI il MSIEL (3 K34 K, JF CLCD GLC_FCS LI K ¥{E T 5 A4 £ 1) PLSR 78

http ; //www.ecologica.cn



1112 JAE = 45 4

o AN RISOUAR SR A8 EI00r STM A SSC I B EEE A — e A8 fk, AU MSIEL 75 i A BB 5% STM #il SSC A 48
g R E A AR R Z R PLSR BRI X STM il SSC A 5 3 LAY 5 ULAS s #6804 LP1, COHESION |
DIVISION SHDI HI SHEI, H:rf, X} STM 1 SSC 45 1E [1] 5% i 1) 52 WL A% J5) 45 £045 DIVISION , SHDI, SHEI #l
MSIEL, %f STM F1 SSC A 1 [a] 52 e i 550 WA Je F8 40A LP1 Fl COHESION,,

R3 FRHFEERET&ER-RIHFFERER &L PLSR &2

Table 3 The fittest PLSR model for charateristic index of runoff-sediment under different land use sources
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Data sources R? 0? FE RN R? 0? F L R? 0? F RS
CNLUCC - - - - - - - - -
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RD ;A2 Runoff depth; STM ; fii 70444 Sediment Transport Modulus; SSC : 75 70 #& Suspended Sediment Concentration; CNLUCC ; Ff [ Bl 27 ¢ %%
PR IRSERE2E 5 R0 0 A 0 v ] 22 e 3T - b ) 3 B W D S 4 5 CLCD  BRIUK 22 & A B9 P ) 30 m 4R + b B 35 7 it ; GLC_FCS Hh [E Bl
Bt 25 KA BT Be & AT (1 23R+ b3 07 37838 5™ it ; AVERAGE : =™ f I 5 (8

VIP CNLUCC CLCD [ GLC_FCS AVERAGE
Z#H —e— CNLUCC —e— CLCD —e— GLC FCS —e— AVERAGE

RD
1.5 =402

1o | o o~ L /:—“\;.-H_H 0

.5 0.5 | 4 -0.2
_§ 0 1 1 1 1 1 1 1 1 1 1 -04 %
o 3
E« 20 104 &
o S ST™M 3
S 15 R L 402 ¢
o > —— L4 1
=y F ;]
205 | -+ -02 &
£ x4
| | | | | | | | | | — ’
2 0 0.4
g 2.0 - 204 =
S Ssc =

0.5 -0.2

H_

o W

T T
B )
b
iy
Tl

I I I

[ (=3

[\8)

-0.4

PAFRAC |-
CONTAG
COHESION
DIVISION |-
SHDI

SHEI
MSIEI |-

FWLA% 538 %L Landscape pattern metrics

B 7 AE LUCC 7 @T PLSR R fZZWIZFHX RD . STM 71 SSC WEZEM R MIAHE R
Fig.7 The VIP value and regression coefficients between landscape pattern metrics and RD, STM, and SSC in the PLSR model under

different land use products

4 it

ABFFESHT T 1963—2022 4FEFBFHII X P IR AP \RD STM FI SSC B FRABALAFAE , B TR [F LUCC 7~
at AT T RIS X A A B s A SR AR A L, I i — 20 45 5 AR OGS BT R PLSR BERIPRSE T 5o AR JR XF 42
T-TEVPRRIE AR R AR P, 32 R AR IR, R I IR AY AP S KA (4.7 mm/a)
BIEFERD RS (3.25 mm/a) , (HAEAERAJE, FEILIE STM Al SSC ¥4 2 35 1 K ¥ (P<

http ; //www.ecologica.cn



34 b 55 20 LR FIEGIE T SOV SR X AR I - U8 T 52 M 1) AN E 1113

0.001) , KRB A 2.74 t km™ a”' F10.002 kg m™ a™', FERBRASBE T 5, AF 53 X B FR 2t 1438 in mT BE &
T AR R B B R R 2 — R B, F H AR At 2s  BOR AR i AR b i R R A A S BH B
AR

FET A LUCC 7@ A 1) LUCC FHIEFETE 25, Fbin: CNLUCC 78 1990—2020 4 i [a] #F b A B
I/ AT TSN, {2 CLCD A1 GLC_FCS T2 30 0 B Rl AT 384 o i AR kb A v sl 20 i 34, b 1) FH i 28
JE— N IET R S PRI AL A o5 7 i ) 2 T 53 A OG 1 =22 (0] B 56 2R, o0 S B3 e 8 S 15 R e ¢ 7
WA A R AR RTR] LUCC 72 e R o A v F AR AR PN R TRl S B0 &5 21/ LUCC 4
A 225, N ZA AH A Gt ok — 2 BRI E 1 . 3% 4 B3t TORIR] LUCC 7= S A5 3] 1 S sy 36 202 1] 1)
t KB g R . CLCD Ml GLC_FCS TH5 19 A3 5t A% Jm f8 B A fF i 22 % (P<0.05) , B PAFRAC FlI
COHESION LAAb, CNLUCC FHHAb PR it 53 0 i A 5 WLA% Jm 45 B AR A 78 10 & Pk 25 = (P<0.05) . T
CLCD F1 GLC_FCS,CNLUCC "4 LUCC Y4473 R 2 VE AR Hby 0 5 1l 43 10T At b 2 22 v ) AT S B0 3315
BSOS RFFEAAAEI R 22 5% . L. CNLUCC 11345 21 09 FAE 500 #E 1L () 45 £ DIVISION B i & T3
AR (] 5) o ik B AR SR 1O 45 SR I AN P S 20— 25 5 ) WA Jmy X 7K Sl A il 1) F I 9 445

*4 WMREABBEBEMESEVIEEHEH  HBRER
Table 4 The results of ¢-test for the landscape pattern metrics calculated by different land use map sources within the Hushan watershed

SO SRR AL

Landscape pattern metrics CNLUCC & CLCD CNLUCC & GLC_FCS CLCD & GLC_FCS
PD 11.76 " -12.72" -4.94*
LPI 12.80" -4.20" 6.63"
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PAFRAC -2.11 -0.70 -7.20"
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COHESION 4.07 -0.58 3.66"
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MSIEI -25.07" 10.38" -19.84"
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