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Tab.4 Erosion and sediment yield of different types of slopes
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Fig. 5 Statistical chart of erosion, accumulation, sediment yield of

different slopes after every debris flows in study area

2008-5-12 4 J5 ¥t

——139
.

i

. % ERIBEA  ENE

0.7

4.36

Il

2009-8-22 IR AT

2010-7-15 Y i
237

il

SmA e SenA CORGH

Bo6 =3mehmiARREEE A TEHRMI D ITHE

Fig. 6  Contribution rate of sediment yield to erosion amount

in different slopes of three debris flows

B, PR = B A A B 18, FLUR e Ak ™
R EH R 2k R YR B B A
M TS iR T K A A SO o
4.1.2 R[EIZEBI R BT IR il = YRR

PR BT ER SR U Ut 5 RS X PN 45 e 1A
S RV i 0 BB R SR AR I E T 4Rl
WoTHkRE, S5REW D) BIEFR AT, & MR
RUFNR A RIS R BT R = U0 5T kR B FN 3k 85%
PRI, 35K = 288 3 A B 0 2 Bl A 7= Y 1 2 R U5 (B
6) ; [l B, 3 = 2% Bl A 17 AR o A O X T B Y
83.3% , 13 BH Y A = Vb & 5 3 iR AU G, 2)
2008—2010 4F =37 1é f1 it IS AR B ITR Pl i 5 4R
TR AR AN TR A CIR P e R T RS
R, S YRR TR BAE R T IE A K R
(£5.E7),



266 W

¥ 36 %

x5 RE=%RARPKEEETEME HREDHVESHENARZ BKNEHXFER

Tab.5 Function table of relationship between erosion, accumulation and sediment

yield and corresponding area of different slopes about three debris flows
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Fig.7 Relationship between erosion, accumulation and sediment amount and corresponding area in different slopes of three debris flows
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Fig.8 Erosion characteristics of different type of slopes in debris flows
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Tab.6 Statistics of erosion and sediment yield of gullies at different level about three debris flows
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Abstract; Gravity erosion in small watershed after earthquake is one of the research hotspots and difficulties in the
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field of debris flow and soil erosion, for its process and mechanism are complicated with significant sediment yield
and transportation effect, thus causing strong soil erosion and threatening post-disaster reconstruction and major
engineering safety. In this paper, Lianhuaxin gully in the epicenter of Wenchuan Earthquake is taken as a typical
study area and three debris flow occurring between 2008 and 2010 are selected. By means of multi-source remote
sensing and GIS technologies, the system of digital slope-channel-watershed is established. Combined D-InSAR
with offset tracking technology, three-dimensional surface deformation fields are created before and after different
scence of debris flows. Correspondingly, multi-scale erosion and sediment characteristics and the material migration
process of debris flows after earthquake in different types of slope, channel and watershed is analyzed. The results
show that; a. considering three scenes of debris flows between 2008 and 2010, the total amount of slope erosion is
respectively 6.44 x10° m*,3.36 x 10’ m’ and 3.02 x10° m’, the total amount of sediment from slope to channel
respectively 3.54 x10° m’,1.56 x 10° m’ and 5. 16 x 10° m’, and the total amount of sediment transportation in
watershed 3. 84 x10° m*,2.24 x 10’ m’ and 2.96 x 10° m’. b. the yield amount of slope sediment accounts for
more than 50 percentage of the total incoming sediment amount of channels at all levels. So the gravity erosion and
sediment from slopes is the main sediment source of channels at all levels; among them, most of yield sediment
amount comes from convex-concave, convex and mixed slopes, which accounts for more than 85 percentage of the
total slope yield sediment amount and presents a decreasing trend with channel level increasing. The secondary
channel has the largest contribution rate of sediment transport in all levels of channels and is the main sediment
source of the main channel. c. There are exponential function relationships between the ratio of slope erosion
amount and corresponding erosion area as well as that of slope accumulation amount and accumulation area; there is
a linear positive correlation between the ratio of slope sediment yield and slope unit area; slope erosion,
accumulation and sediment yield amount increases with its corresponding area increasing. d. After the earthquake,
the slope erosion rate decreases firstly and then increases, and the maximum erosion rate appears in convex-concave
slopes, up to 0.24 m each time; the watershed erosion rate also shows the same trend, additionally, it takes on an
increasing trend from low to high levels and the largest erosion rate is in the main watershed, up to 0.39 m each
time. e. The sediment transport ratio at all levels of watersheds decreases with increasing watershed level , which is
the lowest in the main watershed with 0. 28 while the highest in the third level watershed with 0.93. The research
results have great significance to safeguard public safety in mountain areas, and can provide basis and reference for
sediment control in small watersheds in earthquake-stricken area, site selection for major projects, river

rehabilitation, risk assessment for secondary mountain disasters and prevention and control engineering design

Key words: debris flows in earthquake-stricken area; erosion and sediment effect; D-InSAR and offset-tracking

technologies ; digital slope-channel-watershed system; Lianhuaxin gully



