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Fig. 1  Distribution map of geomorphological types in

the Lianshui River Basin
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Table 1 Statistics of slope gradients obtained by DEMs different in resolution and their respective information loss rates

4R 0°~5° 5° ~8° 8° ~15° 15° ~25°
Resolution (m) mAET Bk TH L L1 ik T AL L ik WAL G] Bk

10(A) 14. 67 4.90 12. 48 26. 02
25(B) 15.00 0.33 7.23 2.32 23.23 10. 74 34.77 8.75
50(C) 22.61 7.94 10. 17 5.27 27.28 14.79 29.26 3.24
100(D) 34.61 19.94 10. 84 5.94 29. 46 16.98 22.93 -3.08
4R 25° ~35° > 35° $y”&§

Resolution( m) Mean slope gradient (°)

i L L £ Rt i 1 L 6 it i X L 51 U
10(A) 28.99 12.94 21.04
25(B) 16. 65 -12.33 3.13 -9.81 16. 34 -4.70
50(C) 9.78 -19.21 0.90 -12.04 13. 00 -8.04
100(D) 2.08 -26.91 0. 06 -12.87 9.48 -11.56

(DArea percentage (% ) ,@Loss(% ). 1) 10 m 70 PERAE HHAE DEM (A) , oAl = 4> Pr R 5 H i 22 (4 Loss rate (B-A) , Loss rate (C-A)

and Loss rate( D-A) ,respectively. T[] The same below
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Table 2 Statistics of slope length grades obtained by DEMs different in resolution and their respective information loss rates
Sy R 0 ~80m 80 ~ 150m 150 ~250m 250 ~350m
Resolution (m) T AR L 451 WA E 7 AL A1 i T B L 1 kR Th AR LE £ (PN
10(A) 91. 89 6. 14 1.58 0.27
25(B) 72.71 -19.18 16. 69 10. 55 6.92 5.34 2.1 1.81
50(C) 65.09 -26.8 15.8 9. 66 11.72 10. 13 3.89 3.61
100(D) 44.58 -47.31 21.67 15.52 14. 34 12.76 4.33 4.05
AN 350 ~450 >450 PR
e 522 ~ m m
SRR Mean slope length(m)
Resolution( m)
T AR LE 4] (e T8 FR LE ik THT AR LE A1 ik
10(A) 0.1 0.01 31.52
25(B) 1. 04 0.95 0.54 0. 54 66. 82 35.30
50(C) 1.71 1.6 1.81 1.8 94. 06 62. 54
100(D) 6.17 6.08 8.9 8.89 174.59 143.07
g g £
21000 = 1000 2 1000
2 2 ~ &
R T e g =
E 2 800 E 2 800 = £ 800
o W o g
25 60 22 o0 %S 600
%2 % 2 " x= :
2 A 400 20 400 2B 400 mn =
(‘Q E (‘;’ _E“ n, " <§5~. -
g g g5 - e = wer 4w ,
&% 200 % 20 ot , g% 200 =
Q 2 = mE - 3 | X T [
& 0 g 0 L L L L ; PR 0 n L s L )
S 0 200 400 600 800 1000 S 0 200 400 600 800 1000 & 0 200 400 600 800 1000
. 10 m 73 FERYEKAE (m) . 10 m 73 PERPERAE (m) i 10 m 2 PR KAE (m)

Slope length by DEM 10 m in resolution

Slope length by DEM 10 m in resolution

Slope length by DEM 10 m in resolution

[ 2

RII4#E% DEM 5 10 m % b K it

Fig. 2 Scatter diagram of slope lengths obtained by DEMs different in resolution
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KARIIXTEO ~5 F1 5 ~ 10 BiANZE9 0 i fe ), %%
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Table 3  Statistics of LS factor grades obtained by DEMs different in resolution and their respective information loss rates
e 0-~5 5~10 10 ~ 15 15 ~25
Resolution (m) T AR L 4] Wk T AL ] ik & T AL ] ik & T ARLLE ) ik i
10(A) 52.28 27.16 13. 40 6.37
25(B) 47.56 -4.72 26. 89 -0.27 13.51 0.11 9.76 3.39
50(C) 48.57 -3.71 26. 06 -1.10 12. 48 -0.92 10. 17 3.80
100(D) 53.22 0.94 19.91 -7.25 12. 08 -1.32 11.50 5.13
FH LS
RS >23 Mean LS factor
Resolution( m)
R AN 2k T A L £ ik
10(A) 0.79 6. 10
25(B) 2.28 1.49 7.10 1. 00
50(C) 2.72 1.93 6.92 0.82
100(D) 3.29 2.50 6.73 0.63
F4 AEHIRBITIIE 4 F4r#%E DEM K LS B F49 K4t
Table 4  Statistics of LS factor grades obtained by DEMs different in resolution corresponding to different geomorphic units
2 LS P88 90T 7 B T AR LG A1)
R K Area percentage of each grade of LS factor(% ) FHELIS W
Geomorphic unit Resolution(m) Mean LS factor
0~5 5~10 10 ~ 15 15 ~25 >25
EBEX 10 68.37 22.36 7.36 1. 86 0.05 4.00
Hilly area 25 68. 42 21.93 6.72 2.77 0.17 4.06
50 74. 14 18. 83 4.96 1.90 0.17 3.24
100 82.05 12.07 4. 14 1. 68 0.07 2.30
1 X 10 43.23 29.55 17. 06 8.94 1.22 7.32
Low mountain area 25 35.88 30.26 17. 04 9.31 7.51 8.70
50 34.25 31.15 16. 80 14. 19 3.61 8. 81
100 36. 86 25.47 16.78 16. 44 4.45 8.99
iy X 10 30. 16 31.26 21.90 13. 04 3.63 9. 46
Middle mountain area 25 16. 48 30.91 19.91 22.95 9.76 12.72
50 12. 54 28.92 19. 46 24.54 14.53 14. 35
100 10. 60 18. 47 18.52 29.12 23.30 17.23

PG 100 m 73 A< DEM MibA% ol sONRE R 45 FE S BLG IR T (R S5) o 07 B i B LA

Fro Bz DX AR L AT L X 43550 % 3 i DEM(10 m) 5
25 m 50 m 1100 m %5 = Fh 5 #E % DEM H#E B LS
BB EAT B2k 1A B AL, R[] 43 3% DEM 4
B LS R {H ¥ 3R B0 # ik 25 4 OC (p < 0.0001 ) , H
X)Xy Ay Fen 25 m 50 m 100 m 43 FEER DEM $2£ LY
LS HF1{H,y %/n 10 m 43 ¥ DEM 42 LS

T, BAMIR T B R DEM fe R — G/ LS N7, Al
DA i TR AAS 10 m 23 B DEM 59+ B 521
MR 22 o SR, T O R R B,
TG TR AN, S bRz L AR b T B 2 AT
MR 22
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Table 5 Regression equations and determination coefficients for fitting between benchmark LS factor values and

resolutions of different geomorphic units

4 X (N =57 667)
Whole area

FEBEX(N=21104)
Hilly area

MR IX (N =34 554) X (N =2009)

Low mountain area Middle mountain area

2

L4 J7 # Fitting equation R? 14 J5 #E Fitting equation R?

14 77 1 Fitting equation R?

4 77 #2 Fitting equation  R?

y =3.348 +0.397x, 0.235  y=2.167 +0.452x, 0.232
y=3.882+0.330x,  0.182  y=2.748 +0.388x,  0.154
y=4.394+0.261x,  0.137  y=3.183+0.357x,  0.115

y=4.351 +0. 341x, 0.175 ¥ =6.565 +0.227x, 0.085
y=4.912 +0. 273x, 0.122 y=7.141 +0. 161x, 0. 054
¥ =5.557 +0. 196x, 0.072 y=7.567 +0. 110x, 0. 030

oy ¥y a0, v 098 10 m 25 m 50 m 100 m 43 #ER DEM B LS B F{H Note:y.x, \x, ., indicate LS factor values of different resolu-

tion of 10 m,25 m,50 m,100 m,respeltively

T R0 B S W AR B T LS TR T 25 SR Y
PLER, BE 1L 100 m 3 B R DEM Bt A% o0 5 A A5,
Giit 4 Moy B DEM SCERE SR R (ES LS
W EA A, BN Z AR,
PEARSCHEAT BRI, L2 VE ] 0 B9 e i 38 R A
VM AR AE , PR E AR BOEE R 2 TG [l A DL R0CR B
U R s N - AR LS [ 1 AP 3 R Y 3
S

MF 6 ATLUA ), B X AR X Z= X,
%> PER DEM $RHUE Sk 5 LS [N 14 2 B

MR FERIEMCKR, HIES LS W74 T &
(1) DR ZR B R T W/ , B 1 P 2R B R S8 Y
K, T B 53 B R A WA, S BE S5 1 RSB WEH K
PR PLA I RS /0N , e 2 X Bk 3 0045 O R 1 2
SE AR TR AR L DX 40 O R 1
FHCR WS R TR, ol X LA O AR I e R
BOR/NF YR . UL BER AR (18 n L i 7E LS
DR v ) S 1 P BR L 5 , 39 K A 4 A OR i
BIER, b X AR LS B hle = S AEH, h
W XA LS 7o = AR A

F6 LSETF(y)5HE(x,) HK(x,)EEMEHEMRERY

Table 6 Linear equations and determination coefficients for fitting between LS factor values and slope gradient and slope length

EREIX (N =21 104)

1L X (N =34 554)

X (N =2 009)

AN 1L
o B Hilly area Low mountain area Middle mountain area
Resolution
A T IERS 1S g i AU A TR
(m) R? R? R?
Linear fitting equation Linear fitting equation Liner fitting equation
10 y = —0.381 +0.282x, 0. 665 y=-1.023 +0. 346 x, 0.473 y=-1.585+0.402 x, 0.322
i g 25 y=-0.724 +0.420 x, 0. 668 y=-1.763 +0. 549 «x, 0.510 y=-1.162 +0.588 «x, 0.274
Slope gradient 50 y=-0.490 +0.491 x, 0. 660 y=-1.752 +0. 664 x, 0.575 y=-2.589 +0.817 x, 0.370
100 y=-0.364 +0.615 x, 0.710 y==2.331+0.920 x, 0. 639 y=-4.658 +1.234 x, 0. 482
10 y =2.745 +0.050 «, 0.138 y=4.211 +0.090 «x, 0.413 y =5.490 +0.087 «x, 0. 541
K 25 y =1.980 +0.047 «, 0.262 y=5.145 +0. 045 «, 0.338 y=9.048 +0.030 «, 0.359
Slope length 50 y=1.263 +0.032 «, 0.207 y=5.175 +0.033 «, 0.274 y=9.154 +0.028 «, 0.372
100 y=0.968 +0.012 «, 0. 144 y=4.862 +0.019 «, 0.265 y =10.867 +0.017 «, 0.310

I RES NI R N A N S - T o

DEM #liA% K5 5 B AR, B2 A2 2%, MR LS I T {H B

3 4 g

AT/ 5 P L DX TR AR K, DEM At A% 119 3 K
20T UL I 3R TR AR AR R AR AR A B S e A A
LS [R5 {0t 7% 3 39 5 1 I L DGR AR GE e, B R
2% FE AL LS AP {E Bl DEM 73 #1922 1L R Bt A
B E
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GEOMORPHIC FACTORS IN DEM-BASED SOIL EROSION MODELS
AS AFFECTED BY RESOLUTION

¥

Guo Chunxiang'®  Liang Yin'" Cao Longxi'

(Key Laboratory of Soil Environment and Pollution Remediation ,Institute of Soil Science ,Chinese Academy of Sciences, Nanjing 210008 , China)
( University of Chinese Academy of Sciences , Beijing 100049 , China )

Abstract Gradients and lengths of the slopes in the Lianshui River Basin, Xingguo County, Jiangxi Province were
extracted using DEMs different in resolution,i. e. 10m,25m,50m and 100m , and analyzed for difference in accuracy differ-
ence between the DEMs in calculating the combined gradient and length ,using the GIS digital terrain analysis method and
the mathematical analysis method. Results show that 1) significant differences exist between slope gradients obtained by
DEMs different in resolution ,indicating that the gradient decreases with declining resolution and that the lower the accura-
cy,the greater the generalized effect on terrain information; and that the mean slope gradient obtained by DEM 100m in
resolution is only 45.04% of that by DEM 10m in resolution;.2) the slopes in the valley vary in length mainly in the
range of 0 ~80m and their lengths elongate with declining resolution; and 3) the mean LS factor values obtained by the
DEMs regardless of resolution vary in the range from 6. 10 to 7. 10; the combination of slope gradient and slope length fac-
tors reduces the effects of single slope gradient or single slope length factor; and as the topographic fluctuation increases in
extent,the dominating role in LS factor shifts from slope gradient to slope length.

Key words DEM; Terrain analysis; Topographic factors; Slope gradient; Slope length
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