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Table 1 Conditions of the underlying layer
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Fig. 2 Runoff characteristic related to slope gradient and vegetation coverage
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Fig. 3 Sediment yielding characteristic related to slope gradient and vegetation coverage

W 1T VD R A7 K T AR Tl ) AR T E R T
e 2830 I R R, R v UKL I 52 R iR I ok
IKFAR S W A1, 32 [ B T 42 1o e 28 i K
SO E e VPR PERRAR, AR E Y3 e T R
BB AR TR TR R AR RS v e R i
BT [ AR i B 1 2 ok > e i e 3 o £ B0
Tk, EREYEE AR, 54 mm-hT R R 77
ETE<15° Bm B3R, fE>15° mdm
MR K, ATV B Y <15° W, PEUba sz
ERL AN, IR > 150 R 2SN, X
5 SETTAE BT T T R % s AL AR U R a5
HEEREEAR P 90 mm-h HIR T, WU R
Wi 48 3 4 o 2 0 P A R AR W R DA H L 2 3 R 5 )
WG B 58  S4M190 mm-h™ SR T 4=l v 2 ok
R S AR AR, SEASER R I K AR T A2 3
SR BB AR R AR o RN, 0T R B T R R R
AT H 3R R T T B, R M AR A AR
T Bk, WS T K SCEE M, P
P90 mm-h FHE20° B4 = Vb RN A R O o

TEARWFE R, B >15° 5, MER F15%
130 9% A 9k 5 B ] 7 Vb ik 2 S5 I 3 B 348 o o 347 il
JIN, R R T T 25 S K, x5 e
RIAIBFIE 25 50 “ MM < 15° B, 2hly=y E52
MG FE R, M >15° J5, @1z
W BRI RS, R P kR
Ho X TR, RESE > 15° J5 A A Bk
i BE AR ™ Y AR R s, BT — R
B, b B AR DY T G g s D

2.3 WHEARFDHIESHEMEREESENXR

PR R R S T VDRI 4 R O 1 R B
(F£2) , AFRWE FEX = E (P<0.001) |
PP (P<0.01) . 2RI (P<0.01) FIE-34 3k
(P<0.05) ¥yA7 W50, Al A 55 B (O F 34 3
HA R (/NI SR SR T 2 3 2 51k P<0.05
FIP<0.01) o BVARMIF, 3B XT 7™ 3t = VAR AR 1) 52
M) T AR B 5 RS2 IR, X T R S A A P AR Bk
JEERE 7 3 7 U R A AR A S B e A G . AR e
Mo 2= 75 8 22 AR B AR BT, AR s B
1T 45%, R4S IR A 5 B AR TE K £ AR R
25 BIVEHFEANEIE P AR /N T 45 % A8 B 55 5 11 5%
TPIAT R T b, MR P I U A AR AR RT REAR
AR TR KT 7 A 7 U A R A
2.4 CCRBAEKENIEESR~ DM

FI4F B, B A0 I B A 4 B2 Bl e 3 1 o 3%
WA, MPE >10° FRERE IR, A
P 5 B T P VI B A I e R AR R
Rt o VA I A K R A e i S T R AL,
FEAGEF I > 15% 1 8% 35 1 > 30 %M 9 56 5 i #a
ey Forh, B AT B AR R B W K T B A
PR PC B ARAC L, I HE A 5 T R N R A
e aE EE R (15%M30% ) ISR 2 R85/

M4l Se AT A 5, 3 B R A By T 3k TV O
AR BN, K SCEBAERGR T HAR S,
TR P VI 5 AR B M ) 3 T aze i B A . A AT
I, BRYEAE— s B R BRI VR R, R I o ey
B0 b FMURE BE | B TOHIE TR A R R ) 3

http: //pedologica. issas. ac. cn



6 11 RS W

e TS A TN T A B[] S P B I 1 2 o o AN S

1395

R2 WEMEREESKERME~DEXME
Table 2 Correlations between sediment yield and slope gradient and vegetation coverage
Wi T 5 32 F-H i -
) _ ) =R 7 FRU [ERTIRES
Rainfall intensity Average runoff
. Factor Runoff volume /L Sediment yield /g ) . Runoff depth /mm
/(mm-h™") velocity /(cm-s™)
54 W
) —-0.799** 0.885%** 0.756%* —-0.734%*
Slope gradient
U3
. -0.207 -0.355 -0.621%* -0.207
Vegetation coverage
90 W
-0.756%* 0.820%** 0.648* —-0.713%**
Slope gradient
B 38 2
-0.325 -0.414 -0.710%** -0.384
Vegetation coverage
*P<0.05; ** P<0.01; *** P<0.001
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Fig. 4 Flowlengths related to slope gradient and vegetation coverage
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Fig. 5 Relationships between flow length and runoff and sediment yielding
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Runoff and Sediment Yielding Characteristics of Riparian Slopes along the
Lower Reaches of the Yellow River and Their Relationships with Flowlength
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[ Objective ] Vegetation and topography are two important factors determining runoff and

sediment yielding in slope soil erosion process. Studies reported in the past were mostly focused on effects

of single control factors, e.g., slope gradient or vegetation cover, on runoff and sediment yielding, and

few were found in the literature on coupling effects of vegetation and topography on runoff and sediment

yielding and converging process. The Yellow River basin in China is one of the most severely eroded

regions in the world, and the lower reaches of the River is world-famous for its silt-carrying load. Under
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the impact of a long history of human activities, its riparian zones have been suffering serious soil erosion.
However, little has been reported quantitatively on soil erosion in the riparian zones of the River. What is
more, restoration and preservation of the ecological functions of the riparian zones are closely related to
the interactive effects of vegetation and topography on soil erosion and hydrological connectivity on the
riparian slopes. [ Method ] In this study, a field experiment simulating rainfall on riparian slopes along the
lower reaches of the Yellow River to investigate runoff and sediment yielding characteristics as affected by
rainfall intensity (54 and 90 mm h™"), slope gradient (5° , 10° , 15° , and 20° ), and vegetation coverage
(0%, 15%, and 30%), as well as effects of slope gradient and vegetation coverage on soil erosion and
relationships of runoff and sediment yielding characteristics with flowlength with the aid of a hydrological
connectivity model. [ Result ] Results show that vegetation cover, regardless coverage, helped reduce
runoff velocity under rainfall, no matter how heavy, either 54 or 90 mm h™' in rainfall intensity, and the
effect was the most significant on a slope 30% in vegetation coverage under artificial rainfall, 90 mm h™' in
intensity. Runoff on slopes varied in volume and depth consistently, gradually declining with rising slope
gradient and vegetation coverage, and the effect of slope gradient increased gradually with intensifying
rainfall. On slopes, < 15° , erosion sediment yield under rainfall 54 mm h™' in intensity increased slowly
with rising slope gradient, however, the effect of slope gradient was not very obvious, whereas on slopes >
15° , the increment became bigger in magnitude. On slopes, < 15° , erosion sediment yield under rainfall
90 mm h ' in intensity, erosion sediment yield increased with rising slope gradient, whereas on slopes
> 15° , it went reversely. Correlation analysis shows that slope gradient was the major factor affecting
sediment yield, runoff volume and runoff depth at a significance level of P<0.001, P<0.01 and P<0.01,
respectively, while vegetation coverage had a significant effect only on average runoff velocity (P<0.05),
but an extra-significant one on flowlength (£<0.001). Runoff had a much longer flowlength on bare slopes
than on vegetated slopes, while flowlength on vegetated slopes did not vary much with vegetation coverage.
Vegetation cover on slopes was the main reason for difference in hydrological connectivity between slopes.
In exploration of hydrological connectivity and runoff-sediment yielding, it was found that they were
closely correlated, and runoff and sediment yielding exhibited a rising trend with increasing flowlength.
[ Conclusion ] Under the interaction of vegetation cover and slope gradient, soil erosion caused by runoff
yielding was obviously affected by slope gradient, but not as much as by vegetation coverage. All the
findings in this study may serve as references for assessment of soil and water conservation functions of and
ecological restoration of degraded riparian zones along the lower reaches of the Yellow River.

Key words Riparian slope; Runoff and sediment yielding; Flowlength; Hydrological connectivity;

The lower reaches of the Yellow River
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