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Influence of Landscape Pattern Type on Soil Erosion
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Landscape Ecological Restoration of Cold Area Garden Plants, Harbin 150040, China)

Abstract: In order to discuss the relationship between landscape pattern types and soil erosion at the scale of
landscape pattern characteristics, and suggest directions for optimizing landscape patterns with soil erosion
mitigation effects, taking the Naolihe basin as study area, we used 3S technology, USLE model, moving
window method and semi-variogram, ordered multiple logistic regression to quantify the impact of analyzing
the landscape pattern type on soil erosion from the characteristic scale. The results showed that:; (1) the
fragmentation of the landscape pattern in the study area increased from 2010 to 2018, and the landscape pat-
tern type tended to shift towards a dispersed type; (2) the characteristic scales of the landscape pattern in the
study area in 2010 and 2018 were 4 500 m and 4 250 m, respectively, with the latter having a more abundant
landscape pattern; (3) from 2010 to 2018, the total amount of soil erosion in the study area increased slightly;
(4) soil erosion intensity in the study area mainly depended on the characteristics of the current land use
patches, the reticular landscape pattern type was the most effective in mitigating soil erosion at the character-
istic scale, the probabilities of soil erosion intensity of reticular, finger-like, and checkerboard types were
0.53, 0.74, and 0.88 times higher than that of the dispersed landscape pattern. These results can provide the
references for landscape pattern optimization and soil and water conservation management.
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FH A2 E) A FEE FH S BOR R0 4 B FLBR . 2018 48
DX 35— kg A T A4 R b b 48 R YA R P DX S AR AR 22 )
J& 2018 AEFOIR AL 45 4 (1) SHAPE _MN i 75 . BE B2
TRUAE S5 UL B T S RO, X6 - 398 42 ot 2 A AV R AR
TR TS JR) . 2010 4F X 38, — 02 bR M L AR 3 A A 25
I KSR B AR B8 R AS R, 2018 4R X8 S 4k
AR TR 7K 355 DO R TR S5 UL A JR) o IR R 5 1 6 3 Y DI
VISION H ik, FRAC_AM W = , X + 48 3t 2 (%) 410 )
YERE B, 2010 4F X 8 = 4 K b AR JE 7K 380 ) 4R 4%
F4 2018 45 X 5k = S bk b AR IS K 08 A FHBL A R 4%
g, IR 25 45 ke 26 TR 1 B9 DIVISTON %5 AH 25 780 59 I,
FRAC_AM,SHAPE_MN ¥ &, ik 2% + 3 i 2% 1E H

FERNEA A . 2010 A7 DX DU BR i AR Ji 7K J5 L A T AL 4
TUZERE L 2018 4F DX 3 U Sy AR i A IR 7K 38k O 35 19 45 IR
TAZERE | S5 IR T S5 R 6T 4R et 1) 9 2 S8CR S A

25 1y BUR A 3 ) P B R AR AR J2 52 0 B 51X -
12 b i 2 8 A A AR AR S IR A0 S5 LA JRy S 2R 2 A —
TR BE b i b R L AR BB 3G AS iy BDIR - R
PE GRS IE 38 B B2 R o A 5 R R AR RURE T 57 0L
M6 Jr BN - AR ol 14 % A A DT HE O < R 28 >
EERNIT Sl B R (TR

x5 BHUSVAREEHSRCERIBERLE

%4 HM SHDI FRAC_AM DIVISION SHAPE_MN A
(tekm™%+a™!)
2010 1 1.047  1.261 0.727 1.187 126.87
M 1134  1.203 0.773 1.134 653.60
M 1.073 1.258 0.763 1.127 1428.95
V1224 1140 0.903 1.012 3763.86
2018 T 1.043  1.263 0.726 1.243 83.58
[ 1186 1.250 0.753 1.046 484.52
M 1179 1153 0.792 1.082 1849.37
IV 1.203  1.146 0.850 1.028 3285.25

TEWFFE DX AR TR BE A7 FP 29T Logistic 81193
P B v, DL A S 4 ol i J3E 45 20 DAy DR 28 SR LA ) 2
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R AR L FOULAR J) 28 BN 1 398 42 1 149 52 i) 91

RNy F AR B A SRS Jmy 2 Rkt - AR v 25
fesgm . R KEEAR SR fF 2010 4F.2018 4F + HiuF)
FH B b H 2 o i B8 K040 0] 43y b 3R A o 8 AR O RUBE A
i, B ML IE UM A A 5B 10 S0/ S BEAS b 425 [] [ A1
M G H UL R ST 14 - 4R ol 8 A5 K
oo DRIAERRAE RUBE L 5% X OF ¥ -+ 842 1l ik 3 e i 25
G Sy v BE AR, DRI o 3 A v DR A i i 7 AR TR T8
WA= B Rk 5 AL,

B F 245325 Logistic MIFAT &5 R 3L 6 FiR .
{LL4R FE 6 5 ( Model Fitting Information) 78 p <<
0.001, Ut &> — A i B G it W . XA
TP TER AR K B (Test of Parallel Lines), p {64
0.051, AN 48 )5 AR 1% . 1E B W FH A ¥ 2 90 Logistic 7l

A58 Br ELA A FpED0 B A 4 h 4 g 5 5 AR
JRRTA O p<<0.05, WRIEA )T £ 732 Logistic 1
IH & B 5 R4 . PR 2 s bR 28 0 AL 2 A0 5 A
LR SR A EE - AR ok g 2 2 — A A R A R 4 )
S} 0.53Cexpb=—0.633),0.74(expb = —0.304),0.88
(expb=—0.138),

PRI, 8 B8 0 ) 3 3k 4 S Y - HE U G IR B R, R
0T A AR D B AT 0 B A B A
Bl Fol 22 A M R 2 R B 35 R SR AR R R AE R
JET LAAE R #6 JR A Ak 1 = 2% B, 7R Al 25 5
AN TR 2 5 UL A% JRy 32F AT 00 Ak, o G g g ok DL R
UGG Jo 2 R S 8 L DA 3k B O 4 B o 2%+ 0 4R h
MR .

R 6 BF %IT Logistic M3 &ER

A # b1 FULIR 18 Exp(b) B A7 X [H] 95 %CI
IR AE - A B df 2
H % Exp(b) R2%E Wald IR R
TR =1 —5.97 0.495 145.245 1 0.000 —6.932 —4.993
TR M =2 —4.46 0.398 125.364 1 0.000 —5.238 —3.677
4 4= ik A
TR M =3 —2.63 0.317 69.148 1 0.000 —3.255 —2.014
TR M =4 —0.961 0.271 12.615 1 0.000 —1.491 —0.431
PR A =1 —0.633 0.740 0.732 1 0.000 —1.383 —0.484
ekl =2 —0.304 0.551 0.304 1 0.015 —0.865 —0.170
S LA ey 2 Al
MR =3 —0.128 0.318 0.162 1 0.029 —1.480 0.233
WA =4 0 0
PRI R B > O, AR AR
o e

(1) 2010—2018 4F, ¥ J7 ¥ Jii B 4 b A1) H DA A&
PRI Ry 3=, o 3 S T RR Y 80 Y0 A I, A T 5
S50 FH T BB R K 3 AT R B S A . F
G DX S50 LS o B 1 b 8 A, SRR J) 28 AR o) K
i BUEE AL I B

(2) WFFCE RS B B 13 520 A0 = s BRI T A5
2010 4§, 2018 4F-4% 77 T L 3uk 119 55 LA Jm RRAE IRUBE 43 51 Ay
4500 m,4 250 m, M5 1Y SO Ry BE o 2 A .

(3) i 1l USLE £ #8 + 8631 55 8¢ 1 Wl i A= 1ok
SR L 25 R 2018 AR B8 7 T U 4 M A ok B S
434 2010 4R EAHF , 2010—2018 4EHF 57 X+ 1
{32 ol G TR 38

(4) He I3 it 3+ 42 ik i B 2 O T AR
- R BEHRRAE S A SR S R Ak s — 2 R
G A AR DR B HAS BB A oh BUIR - b R BE
R AE 3 Y B2 . 7 S AR R R AE RUBE R, SEAR
Jay ZE R XoF - M AR it 1) G2 R T AT HE T Oy - AR T > 4

A 75 S U A Jey A L o - AR i = /D i — SRR
HAE R0 1 K 0.53,0.74,0.88,
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