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Abstract; The artificial simulation rain experiment in field was designed to study the influence
mechanism of polyacrylamide (PAM) on the process of runoff and sediment in four typical red soil slopes
derived from different soil parent materials of South China under the condition of 140 mm/h short-duration
heavy rainfall. The experimental treatments included two kinds of PAM application rate of 2 g/m” and
10 g¢/m*, which were expressed as PAM1200 —2 and PAM1200 — 10, respectively. The results showed
that the total runoff, unit sampling time runoff coefficient, cumulative sampling time runoff coefficient in
each slope were increased significantly (p <0.01), and the runoff with elevation order was quaternary
red soil slope, red sandstone red soil slope, purple soil slope and granite red soil slope. The increase
efficiency of runoff in the treatment of PAM1200 — 10 was more than that in PAM1200 — 2 treatment in
different soil slopes except granite red soil slope. The increasing order of steady flow time was quaternary
red soil slope (12 min), red sandstone red soil slope (15 min), granite red soil slope (24 min) and
purple soil slope (24 min). There was no significant difference between the two kinds of PAM application rate
(PAM1200 —2 and PAM1200 —10) in raising runoff yield. There was a significant decrease (p <0.01)

in the total sediment, unit sampling time sediment concentration and unit sampling time sediment of each
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slope, the sediment reduction rate was the most remarkable in quaternary red soil slope with both of the

two kinds of PAM application rate, there was slight difference in sediment reduction in red soil slopes

derived from other three types of parent materials. The sediment reduction rate of PAM1200 — 10 was

greater than that of PAM 1200 — 2 in different soil slopes, except purple soil slope. Among them, the
sediment reduction rate of PAM1200 — 2 was more volatile than that of PAM1200 — 10. The sediment
reduction rate of PAM1200 — 10 was relatively stable except the purple soil slope. In granite red soil

slope, the effect of the sediment reduction of PAM1200 — 10 was significantly improved than that of

PAM1200 —2 (p <0.01).

Key words: red soil regions of South China; artificial simulation; short time heavy rainfall; PAM;

typical soil slopes; runoff and sediment process
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Tab.1 Characteristics of soil physical and chemical

properties
T80 /%
- it ﬁLﬁ,ﬂﬁi(ﬁ%ﬁ%’zﬁ()/V\ T
T . A Hki Iz L
, K/ Jpivsids g
B3I (0~ (0.002~  (0.05~

3

(grem™) (g-kg™)

0.002 mm) 0.05mm) 2.0mm)
WL 119 8.25 63.93  27.82 6.50
KA  1.19 16.49  24.74 58.77 7.48
ARPALTIE 1.42 2.06 20. 63 77.31 2.59
E g 1.56 2.05 24.63  73.32 2.94




8

RAF 5. w7 MO+ el i ™ i Y FE T PAM. F i) Jo 281

1.2.2 RISk

X5 I F PAM 3050 17 7 1) R 0T F K AR
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Fig. 1 Field artificial rainfall simulator
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Tab.2 Runoff elevation rate of slopes with different PAM ratios %
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Fig.2  Unit sampling time runoff coefficient of slopes with different PAM ratios
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Fig.3  Cumulative sampling time runoff coefficient of slopes with different PAM ratios
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Tab.3 Sediment reduction rate of slopes with different PAM ratios %
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Fig.4 Sediment concentration per unit sampling time of slopes with different PAM ratios
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Fig.5 Sediment yield per unit sampling time of slopes with different PAM ratios

Z[d], PAM1200 — 2 F1 PAM1200 — 10 £ US J /> %
P 5 RS S s B e s MR e R A B v
REESRIETE G 2 TRk

PAM 75 ¥ A [) S 4 S 30 1 4 3842 ok i A
RIS T ORIR] R S DU 20 4T HE R A o OF
FL i 25 f fi e, PAM B 4 - 342 it sl st i A P A
WE AW AAEME A LR SRS, AR T
PAM 5 + EfUBURL Y IS 4E  PAM B 45 + 3842 1l fig
A FITREAR , i Bl MR 5 55 0 i % 7 H oy e 5, T
A2 1 A PAM B ¥ + 5817 bl RE O B AR DL R
PAMI1200 —2 [ PAM1200 — 10 J8 75 BT 1Y) 32 35 Ji

R
2.3 EFFRE(TR)FMEFEDE(TS) B ESH
e 4 frs, TR Jy i, AS[A) AP - 5835w CK

YR EEAT160.0 ~211.5 L Z[a], Jiti [} PAM 5,
AT U A BT AR T, BR 25 AR A 40 BE B T
PAMI200 — 2 K F PAMI200 — 10, H: fib £ &
PAM1200 — 10 KT PAM1200 —2 ;TS J5 I , A [l A
I CK X B2 T 991.59 ~1310.69 g Z
B8], FH PAM J& , 35 1A 1) S isi v O ass i 3, e rp LA
CHIERRARE S AT IN I RUE S Sy == R  p A i ErAR:
ST G o) AR RS = N W LR S g i )
SBT3 PAM1200 —2 KF PAM1200 — 10, HAh¥y
4 PAM1200 — 10 KT PAM1200 2.,

3 itig

PAM (5t I 75 v 3 A0 456 3t T e - 4
TRt 2 it ) XA X TR 7 9 7 U 1 5 1 4%



286 ol AL o ¥ 4k 20174
x4 FFEPAM ELLIEE R -REM=E
Tab.4 Total runoff yield and sediment yield of slopes with different PAM ratios
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