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Fig.3 The relationship between drainage density and drainage area
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Tab.1 Relationship between spatial scale and unit sediment yield for the single rainfall event
R T IV EY (tkm?
T BRI (tkm™
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Tab.2 Correlation matrix between drainage density and unit sediment yield for the single rainfall event
. YRR T PV BEY (tkm
R Uk T PR (tkm™
630603 630826 630828 640714 640802 640911 660627 660828 670826
100 0511 0.424 0.340 -0.669 -0.374 -0.604 -0.868 0.077 -0.708
250 0.236 0.599 0.066 -0.679 -0.040 -0.642 -0.741 -0.247 -0.826
500 0.019 0.797 -0.129 -0.878 -0.017 -0.842 -0.7% -0.179 -0.773
1000 -0441 0.873 -0.601 -0.711 0.503 -0.690 -0.409 -0.603 -0.674
1500 -0.593 0.709 -0.739 -0.389 0.781 -0.382 -0.043 -0.846 -0.562
1800 -0.595 0.532 -0.725 -0.159 0.866 -0.167 0.153 -0.922 -0.499
2000 -0.591 0.619 -0.728 -0.274 0.823 -0.279 0.050 -0.886 -0.545
4000 -0.469 -0.249 -0.493 0.621 0.784 0578 0.765 -0.712 0.044
40000 -0.894 0.751 -0.831 -0.336 0.656 -0.314 0.264 -0.469 0.268
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1800 -0.874 -0.780 0.323 0483 0.071 -0.875 -0.681
2000 -0.857 -0.739 0.405 0.390 0.135 -0.896 -0.681
4000 -0.720 -0.771 -0.495 0921 -0.564 -0.398 -0.540
40000 -0.300 -0.530 0.636 0179 0.707 -0.181 0.261



52

28

. 1963 (
5001000 )
. 1961.1962, 2.4
1966.1967
15001800 ,2000

[19]

> ’

o 35%~46% .

[20]
; NN 3

0 3% .92% 5%

[18]
o

° 1963

. 1964
4000

1964 , , . ( R )
, SPSS °

o 2.5

[21]
b



53

500

(1)

(2)

(3)

1000

o

1500,1800.,2000

o

(4) ,

(5) ;

(1] , ,
. ,2007,26(1) : 68~76.
(2] , . ) GPS
DEM ,
2006,20(5): 116~120.
[3] , , ) DEM
,2003,22(5):
437~446.
[4] , , SWAT

. ,2008,27(4): 1~6.

[5] Gandolfi C,Bischetti G B.Influence of the drainage network
identification method on geomorphological properties and
hydrological response.Hydrological Process,1997,11:353 ~
37s.

[6] , , . DEM

,2003,4:110~113.
[7] , , . DEM
,2003,19(5): 11~15.

[8] O'Callaghan J F.Mark D M. The extraction of drainage net—

works from digital elevation data.Computer Vision,Graph-

ics,and Image Processing,1984,28:323~344.

[9] .
,2002,21(2):171~178.
[10] , ,
. ,1995 ,9(4):49~55.
[11] . —
. . ,1993 12,23~
24,

[12] Schumm S A. The evolution of drainge systems and slopes
in badlands at Perth Amboy New Jersey.Geol.Soc.Am.
Bull., 1956,67(3):596~646.

[13] , , .

,1998,5~171.

s . DEM
,2007 (2):56~59.

[14] ,



54 28

[15] , . DEM . . ,1993,204~213.
. ,2008,27(1): 119~124. [19] , .
[16] , , . DEM . ,1989,9(2):27~34.
. ,2007,27(2): [20] . . ,
75~78. 1984 ,4(4):321~327.
[17] , , . [21] , , .
,1999,10(2): 165~169. . : ,1998,150~156.
[18] ,

Influence of Channel Networks on the Sediment Yield Under Variant
Temporal and Spatial Scales: A Case Study of Chabagou Watershed

LIAO Yishan'*, CAI Qiangguo®, ZHUO Muning', ZHENG Mingguo®, LUO Xuan®

(1. Guangdong Institute of Eco—environment and Soil Science, Guangzhou 510650, China;
2. College of Resources and Environment, Huazhong Agricultural University. Wuhan 430070, China
3. Key Laboratory of Water Cycle and Related Land Surface Processes,
Institute of Geographic Sciences and Natural Resources Research, CAS, Beijing 100101, China)

Abstract: Different threshold areas of catchments, expressed in 100, 250, 500, 1000, 1500, 1800,
2000, 4000 and 40000 pixels, were selected based on the DEM. The channel networks of six wa-
tersheds lying in Chabagou gully with different spatial scales and the deviation between them were
extracted. Employing the long—term field observation data of Zizhou hydrological station within the
Yellow River, the influence of different spatial scales channel networks and variant places of
channel on sediment yield of watershed were analyzed. The results showed that no simple decreas-
ing relationship existed between gully density and area of watershed and the spatial scale effects
of gully density associated with the level of extraction. When the threshold areas of catchments e-
qual to 4000 pixels, the gully density decreased gradually with the increase of areas of watersheds.
The characteristics of rainfall event have impacts on the ratio of sediment yield during single rain-
fall events of the channel slopes to the total sediment yield of the watershed. The sediment yield
of channel slopes composed the main source of the total sediment yield when the rainfall intensity
was relatively low. But, the upslope makes a main contribution to the total sediment yield when
the rainfall intensity was comparatively great. Mass movement developed frequently at the upriver
and head of the gully, but the slopes of branch ditch and main ditch were fairly stable; further-
more, the mass movements of those places were inefficiency to the sediment yield of the water-
shed. The channel network extracted under threshold areas of 1500, 1800 and 2000 had the most
significant contribution to the total sediment yield; meanwhile, the influence of channel network
on the sediment yield of watershed associate with the time scales. The high—level channel was
merely a transport passage of sediment under long—term time scale.

Key words: digital elevation model; temporal and spatial scales; sediment yield; loess hilly—gully

area; gully



