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B 1 AR 0.61ma#EAH E Quickbird i & 1H
Fig.1 Quickbird remote sensing image of 0.61 m resolution in
study area

B2 ARR5mayHELTHEMEE (DEM)
Fig.2 DEM of 5 mresolution in study area
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Fig.3 Unattached slope units divided by watershed line,
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Fig.4 Schematic of ephemeral gulliesin unattached slope unit
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Tablel Statisticsof ephemera gully elements

L/m S/ Ldm  AJm? SI(C°) Ng  Fg/km?
FEA%L 938 938 938 938 51 51 51
e 897 285 653 6455 252 15 68
LLiE 74.5 24.8 589 5500 255 17 45
B 2365 412 1372 22500 415 53 118
BAME 212 10.6 198 1750 9.5 4 20
e 7 2153 306 1174 20750 320 49 98
btz 366 55 328 4805 7.7 12 36

T Le RN, SR, Lokl LK, A—IRiaiiyima,
SRR, Ng— RN H, Fo— 3 ai iz .+ .
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65.8%71 86.4% I A4 [ 17T N A77E 10~20 45 Al 5~25
SURIE FRVAMIE e 118 45/km?, Ak 20 £5/km?, P
1) 68 4%/km?, 30~90 4k/km?® KM ¥ c %, W 72.6%.
TRV M E SRS G R L 1.
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X VA S LM TR AE S AT HH O o AT, S T RHE
AHH IR R B R I R SR )N, WCR FH ] 5 s o

AR SC R B B R (3R 20, &5 REH], Sl
BEJRE AP ANE fi) 55 J0 1 e V 2% R ) HLAT 25 1K)
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VA S 5 A T (10 8 R G B A R T 4 A7 A Ak 2
FAOCHE, WA B R BRI, b B A T A
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R2 ROREMMFMESHEXRH (R
Table2 Correlation coefficients matrix of parameters of ephemeral gully and its topographic characteristics

N, Fy Le S Ls A s Le A
N 1

Fq 0.69% 1

Le -0.35 -0.6* 1

S -0.28 -0.24 01 1

Ls 0.65% 0.58* 0.74%* 0.1 1

As 0.64* 0.69* 0.26 0.14 -0.39 1

s 0.67* 0.75%* 0.44 0.60% -0.33 035 1

Le -0.41 -0.46 -0.66* 0.64* 0.6+ -0.4 0.51* 1

A -0.36 -0.3 058 -0.42 0.54% 0.39 -0.35 -0.39 1

Ve Le MRS, AcHIHibE; *%8 07>RI=05, **#5 1>RI=07.
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HIEATT 7 A4S, AFAE I 95 4%, A Ml B 420 10.12%.
BRI N R, RIEAEAE, B VA R il R oA 3B 1D = 22452 Tl
HRAN N BRIG A B AE 15°~20°2 (0], X 5 it B A1
BESRAFIGE Tt 25 18.2°1 Je M3 & py FoK i A 36 3R 45
(f o3 pr et R 18° e A7 peir, B RS R GIS BiA 3k
VLS 1A I3 PS8 FH e V) K, AT 20 A R A5 PR R VA 422 Tl PR
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Table3 Statistics of ephemeral gully number on different grade of
slopes
Wi EEREESS BaE SREABGEOT PN

BIC)  w Wi eotH MHEI% ke
<10 4 0.35 1 1.96 20
>10~15 28 3.03 3 5.88 28
>15~20 63 6.74 3 5.88 57
>20~25 318 33.88 14 27.45 99
>25~30 387 41.31 19 37.26 104
>30~35 86 9.16 6 11.77 77
>35~40 39 4.15 3 5.88 36
>40 13 1.38 2 3.92 30

WU B X RV A B R, AT T TR T
b 2 B30 R VA S TR o 2 56 3 3 1T K I 16 42 el
8 T R R E SRR AR AR B S R e R, ik
W RIS IE 54 (Sin(SY)) 55X N 1T R ERVA A (F )
HEAT IR 537 -
F=-815.33sn%(S)+731.12sn(S) —71.79 (R’=0.58)

SELRMY, MR I %R 5 VA R ] 5 AR
BER LR R (P<0.01). & ] i g ik =2
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K (Lo BTN HT:

L=0.1355—6.685,+140.27 (R*=0.41)

SRR, VRV 5 i K B B I
LRAR (P<0.05). XZ&d T, RAERWRMGTERA—E
MR e KA, TR AT — o il e ) K G R
P 3% T2 A — e K VAR S TE A, AT R I A
IR I S o [N, o i R B K AR A
I 33 B8 14D B T 3 sk A TR B B I, K T AN TRD 1 o ol
i, AHEIVEEAN, RO B R O, Gk R
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TUIAH S o 3376035 8 5 3 VA W S 35 K TRD PR S 01 5 2 L e
et 3 8 B KL R R R R bR A L R R IR A%
FRo HMULKRfE, WRIAHER 25.7°0), If Sk
Ffe/ME 545 m, £54 i Sn(S)-Fy < R 2I 0 5 Kb
T 32 VAU AT 6 7 (K35 THT S 26.9°,  mKR R VA AR il g L R
I IR LR 2 hy 26~27° BLINF,  FIExsd I i L K /I
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Fig.5 Critical relationship between runoff contributing area of
ephemeral gully and its Slope degrees
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Table4 Statistics of ephemeral gully number on different slope

aspects

i RO D S 41 TR Y = o7 7 AT 5 8 R P

/kn@ M BT HonRE0 WK Vs
Lb#ilive AN Lt451/% m km

M4 1069  20.03 8 15.7 104.5 46
Y 1338 2507 1 216 120.7 62
FHY: 1296  24.28 15 29.4 84.6 84
FPHY 1634 30.62 17 333 98.3 101
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Topographic characteristics of egphemeral gully erosion in loess hilly and
gully region based on RSand GIS

Qin Wei'?, Zhu Qingke?*, Zhao Leilei?, Kuang Gaoming?
(1. Department of Sedimentation, China Institute of Water Resources and Hydropower Research, Beijing 100044, China;
2. Key Laboratory of Soil and Water Conservation and Desertification Combating, Ministry of Education,
Beijing Forestry University, Beijing 100083, China)

Abstract: A series of ephemeral gullies and their topographic parameters were extracted from high resolution remote
sensing image Quickbird and Digital Elevation Model (DEM), and analyzed by statistical methods in order to redlize the
topographic characteristics of ephemeral gully erosion on hill slope in the Loess Plateau. The results showed that the
number of ephemeral gully within hill slope was mainly influenced by slope steepness, slope length, aspects and upslope
length. The topographic characteristics of ephemeral gully erosion depended on slope steepness, sope length, upsiope
length and upslope drainage area. The average length of ephemeral gullies within hill slope was linearly correlated with
slope length significantly. There was a quadratic curve relation between slope stegpness and frequency of ephemeral
gully, slope steepness of ephemeral gully and its upslope length. The upper limit of critical slope steepness of ephemeral
gully erosion was between 26° and 27°, and the lower limit was between 15° and 20°. In addition, the critical slope
length ranged from 50 to 80 m. The critical curve of ephemeral gully distribution was determined based on the sine value
of dope steepness of ephemeral gully and upslope drainage area of ephemeral gully. The average length of ephemeral
gullies within sunny slope was less than that within shady slope. This study provides an effectual technological support
for water and soil conservation on hill slop in loess area.

Key words: remote sensing, geographical information systems, topography, ephemeral gully erosion, loess hilly and

gully region
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