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Abstract: The natural polymer derivative (NPD) is a novel type of macromolecular polymer which is also a
new material for the prevention of water and soil loss. This study adopted chemical regulation technique,
which was a non-traditional method, to conserve water and soil. In order to explore the effects of NPD on the
flow velocity and sediment yield in the soil erosion process on loess hillslopes, two applicable methods (dry
spreading and spraying) and three applicable dosages (1, 3 and 5 g/m?*) of NPD were conducted at the rain-
fall intensities of 1. 0 mm/min, 1.5 mm/min, and 2. 0 mm/min on the slopes with gradient of 15°, bare slope
was set as control. The results showed that: (1) when NPD was applied in the soil surface, the flow velocity
increased moderately in the first few minutes, and then gradually approached a steady state in the late stage
of the rainfall events, of which trend was somewhat similar to that in the bare slope surface; the relationship
between instantaneous flow velocities and time during a rainfall event could be described by logarithmic equa-

tion; compared with the bare slope, dry spreading and spraying significantly reduced the flow velocity; under
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small rainfall intensity, dry spreading delayed initial runoff time from 8 to 19 min, but initial runoff times of
spraying were 1~2 min earlier than that on bare slope under three rainfall intensities; (2) compared with the
bare slope, the application of NPD had the significant effect of reducing the flow velocity, and the greater the
rainfall intensity was, the poorer the effect of reduction was; application different doses of NPD to reduce
flow velocity ranged from 13. 2% to 54.3% compared with the bare slope; among them, dry spreading dose
of 3 g/m?” and spraying dose of 5 g/m” were relatively good for reduction of the flow velocity; (3) the applica-
tion of NPD had significant effect on sediment reduction, and the ranges of sediment reduction rates varied
from 30.6% to 71.2% compared with the bare slope; Application of dose of 5 g/m® had best effect on sedi-
ment reduction under dry spraying or spraying; (4) the response relationship of erosion modulus of bare
slope to average flow velocity or the response relationship of erosion modulus of dry spreading and spraying

NPD to average flow velocity all can be expressed by logarithmic equations; the effect of spreading and spra-

ying on reducing the velocity of flow was more significant than that of sediment reduction.

Keywords: natural polymer derivative; flow velocity; dry spreading; spraying; sediment reduction

I TRTARS I 90 ke A AR ol Ao e e — 0 5 B (1) UK B
FIABH, e ik o BT AR ol R AR VD B g 1 Bk
Rl EFE—ERE LE T HERMARE . Rl E
BB | SRR R R RO A S DR 2 RS 1T
J A A ek 2 X 1 AT BT R R g A 2R
R BE R E AL EAE S JE T R i . e s
AR F BRI o T A WG - S A L
IR -5 L B R LB 32 AR e kL 1 1
NS B 3825 Bz i 9% B, AT ol 378 348, R IR AR 3L
HEAT - S TURL A BE 1 R I FRAR 3 4= ih o

HWMFZ 2B R LRSS TFREY PAM
HAT ORK AR A RO I8 L IR Sy — i 345 4 ok )
ok B 36 K K. Parfitt'” | Kemper™' il i 7
VS W] PAM BERS A R4k Ry LS H e HF
P 58 (A 235 ) R 10 o) 485 B T8 . Liu 260003 2
N AR DL R 3 30 BF 58 K 4K 8 SR ) (NPD) X 3% 4 3¢
T F ol B B2 L 45 SR 25 W1 NPD fiE i % ol 36 1 3 A 58
PS5 AG) 48 v kT 5 U0 5 B L R AR AR D . RIS
R HAET YT A0 £ HE A5 T 1 Y 5 i 1k
1T T 5% . Santos'™ I Bjorneberg'? 453 1+ 1 16 32
W] PAM BEHS {2 #F -3 A B A s AR R, 2500
JUAE RS Jag SCRR R4 T Z AT Y fig
IR AB BN, Lentz 20 K86 £ 24 PAM Jii
FRE KT 0.7 kg/hm” B, AT N A 15% ., 3%
G g A UL A TR o IR 0% 6 B PAM BT B
ARV RO . 28 L SRR R Z PSS FRAY
Xof 4 AT SR AR 5 B R B Y 2 e LA R 08 0 T
R 25 45 5 T o i JEL B T AR 3 2K B g 9RO T 5
BRI 5 00T B A W 1 AR ok R s L K R 4
WZER., BT REMNIE FEEPHEE L
JE S 401 ik T AR K o 58 25 F T L 09 5 49 ) K

DL L AR 8 X L A3 BT B B R R O A A S R
T IR 2 R 5 LA R I T A% I T T vk A e
7T DG A 2 VA1 455 435 it Xof 39 T A8 i WAk T 1 52 i) 6 A 41
T, I, R TR AR T A A A E S IR T
i 32 THT 7K 38 16 20 0 25 BILR 5 AR 43 B 33 T - 34 il ML
FRFNR ph 7 P i 2B G H L,

AR S 3 2 N T AL R IR BIF 9 A [ it ik
77 2R R A ) 6 B R SR R A AT A NPD 6 R [R) i
Rof T 3 3 1140 B T AR S A R A B YD RN
DL 1 R R AR B 0 AR ) (NPD) X #3728 U
R RV P 8 98 45 807 - DT Sy 2E — 25 A 5 L R
B4R 2 R BB IG B I MK 3 A R BE BB K

1 M55k

1.1 #HiXtEmileEsE
TRERE P I REA2 B KRB K PR AR 50 BT 8 4 vy
Ji - SR ok 5 5 A el 8 R S N TR R T
RITHEAT . 1 eI A T B g U ) 2 2 B
(& T ML AV B 1 Fe B v 8O B4 L R JH 025 em IR
AR J2 8 43 26 S B 3+ (USDA) A7 BT & 4 h
0.5, RHEWUR M LR 1. Bk B BFAM ) 13 28
a5 mm G BRE A FORA B U S FT N
KN 1420, HEAEEH 1.2 g/em’,
F1 RBETEBBAYR

Y Bk % B/
S <£0.002mm 0.002~0.050 mm  0.050~2 mm
o+ 8.7 54.7 36. 6

U B F A 27 61 B O KAR R & i A2 ) (NPD)
S EE R UK R AW L 2 1A 30 J1~100 U7 )
Sy o3 B K e BB AR . B 1K 0 3R WD K AR
Yy o JC AN 52 ) FURECME - HLAE 3 58 b B 8 412 2E 5 43



24 | N S &

% 26 %

A 2 & I I JE S Ak i

ISR AR YN /N IX 4K 120 em, 98 40 cm,
W 25 cm, AAEJE S FE 10 em @9 A BE R AL . 3L 58 /N
DXIE 4 Z BRI AR A R 5 em B KGR A v F i K
oA B G IBTIL R SR TR A ZKOIR L . 63 1 1 R
BN 20 em I IRITAEERHADEEZE 5 cm) 2+ LU
PRIESE i35 M. Sk, R LI 73 R 52, DU
U/ 3 BE X AB RN 7 G e U ok R R 3k AR il OE 3
KH SRR IR R AR 0 R R A B i
AN A HEI R R mEE
1.2 A& S50

RARBA AT 4 (NPD) 1 il il 7 3Kk H0iGa 153
Jit 2 Fh, 5 R UG KRR E GRS YT 5
RA G HUE ARIER S £ RIS R A
T ER 035 QMG N )24 A [F 45 &
ik 2 mm JE, RHIRERG Y MER 55
TE/INX A 8 B0 R A 24 A3 WE 2 LKL B 15 h
KA SRIG AT RE R S . A S B DD R T R
HYREWHET 2 L oyKp 5808+ 30 min £ 47,
o FLTR BURS E BEAAS , SR I FH SEORE IS A 24 50 30 1 4 48
F L HE LY 15 h R G W R R 3 s e AR
SRJG HEATRE RN IS . % TR /N e I e iR
WL TE /N DX A= 36 TSR A 247 ) 3908 2 1L /KL 780 15 h
ZiAh SR JE HEAT B R I

BB I3 I SR A S SR B RE 157, R SR A
1.0 mm/min,1. 5 mm/min, 2. 0 mm/min, 1 & b B
AR A (CKO R NPD 55 1 g/m*.3 g/m*.5 g/m’
MG, ot EmiIE 21 3, w1k, Atk
42 k. R b PRI A X AR AR A 4 #R L T
R e S 6 min N4> 5 [E] B 1 min, 2 min, 3 min X}
B 1V, LU AR 3 min WL 1 YKL 3 B A v
TR /N XA A TR I — Y B R R D I 40
min, 2% YRR 50 R B2 G AR PR R BT AR I AT
SR FH e Al TR AR e 0, 12000 ) g IXC A B O A B (120
cm) , fift FHIN G X0 B B A 4% €8 7K U 3t 2k 18 10 9 1XC
JIT Y P[] 5 38) 34 T O ) 2 T e R . A 3 3 T
ULV AS R 2 0L T LIRS 52 0 3 T i 2 o LA AB IF &R KR
0. 67 A g 7K 3t I 187 °F- 347 37t 3

2 g5 0Pr

2.1 JEhn NPD X4 B 12 i i E T 2 B

1 AR R 38R R38R in A [] 57 & NPD
I 338 TET A8 S R A W 3 A AR AR AR . SRR R
il 0 AN T 50 B NPD A 358 1 445 L O T2 ol e W D7 I )
AR i 5 BRI RE AR AR DL 4 5 i e TR D ) S K 5
AR5 T AR E 5 BRIECRN G I 4% 57 B NPD 3 i
A28 TR A L i o T D ) 78 A TP G 5 R A 3 L A G
A MK

0.12 0.15 0.18
8% Ji1.0 mm/min % 1.5 mm/min 5% #2.0 mm/min
0.12 | 0.15
~0.09 F -~ ~
‘w ‘w “0.12
’H ’EO.O9 - é
0.6 & So0.09 |
p # 0.06 | =
pe = k2 0.06 |
7003 - 0.03 |
: 0.03
0 1 1 1 ] 0 1 1 1 J 0 1 1 1 J
0 10 20 30 40 0 10 20 30 40 0 10 20 30 40
F& W J77 BY/ min P& T /7 B/ min P& F7 A/ min
0.12 0.15 0.18
0 #1.0 mm/min #fE1.5 mm/min ¥ E2.0 mm/min
012 b 0.15 |
~0.09 F ~ ~
‘w ‘v :” 0.12 | o0
: £ 0.09 . N
Eo.06 | & 009 |
P 006 | =
e = K 0.06 |
> 0.03 | = 003 L
: 0.03
0 1 1 1 ] 0 1 1 1 ] 0 1 1 1 ]
0 10 20 30 40 0 10 20 30 40 0 10 20 30 40
P& W J77 B}/ min P& T /75 B/ min F%& W9 7 AY/ min
—— CK —o— lg/m’ —— 3g/m’ —%— 5g/m’

1 fEhn NPD 3% T8 42 ifit it 3 Bif B 9 o Bt B 2R 4k i 72

X T 4O 5 7] — SRR, R I R O AN [R5
NPD #3473 3 K /N BAR L BN #3 >1 g/m* >5

g/m*>3 g/m*, 1.0 mm/min 5 F, #iE 1,3,5
g/m” F B, ¥ Ui 7= 0 A0 s (8] E AR 3% 43 B IER T 8~



%13

FH R34 45 e in NPD X 3 - 38 Th1 A% Ui U 3 A 4 falt 7™ 7 1Y

AU 25

19 min, /PRI T UG 1.3 g/m® | & m), Ji i BE
ok T [y B ) 348 o AR T — B0, B R 5 Y 3 m
R LY S T K MU 5 g/m® 3t a3 B R R
T3 B 0 18 o3 38 L AT 2 AR 7 I A A R T 1,3
g/m’ R, =i e HE kS 3 g/m” FlEl T —
. WU NPD 3 AR fb %R A 7 oK
AYAZT , U U O NPD X i () U /N 8% 2% 3 2Ok
H a0 . b T W [A] — R 3R T R 3 0 it AN
[F] 3] NPD i - 35 3 R/ Bk R B - B > 1
g/m’ >3 g/m” >5 g/m’*, 3 RN . Wi 4% 5
NPD FF 7 Jii 1) Bf [8] #4413 BRI 42 A 1~ 2 min,
BT R R L AN [ 390 B NPD 6 42 37 7 2 B R TR
D3 B 9 A8 £k 2 BIAE P2 5 1) 26, 16,13 min PN 4342
L ZEmERKNEERRA R 1 g/m* >3 g/m’>5
g/m” , Y Wit NPD X j7i 38 (9 Ul /N 3% £ 32 2% 3 77
TLHT . % b M. i n NPD & 1 g/m”. 3
g/m’,5 g/m* I, Ui 1 24 0 o AR Lb B 3 43 ) e 2
27.8% 5 42. 7%, 38. 7% ; W Jiti A L 48 35 4 ) ok 20>
27.1%,36.0% ,43.3% . PR . #0560 w5 it 5 41 AR

Ll A 8 3 /N T
2.2 HEHN NPD % b i S H 45 70 iR a0 /N S R 43 A
2 MR T, it in NPD i 3 i 42 3t °F- 15
Tt K X A T /N RN, . AS TR RR R T L BRI AR
TS A 0. 075~0. 131 m/s, 4 718 jifi NPD
I EAR S Y 430 A T 0.034~0. 114 m/s il
0.039~0.108 m/s, i B it il NPD 3 17 1) 7 35 it 1%
B /N TR A — R A5 L it NPD 3 i
ST 347 38 e R SR 4G AT 4 A T X I 4 8 /N R
SN NTTR RN R 7 % R 4 o Ly N |
FHE NPD U 22 B 11 4% it Ui 380 19 2 25 30 181 43 51
13.2%~54. 3% F1 17. 6% ~48. 9% ., [F)— i 58 &5 12
T A RS i AN [ ) NPD X 5 s/ R0 43 B
K3 g/m>5 g/m* >1 g/m’,5 g/m’ >3 g/m”* >
1g/mb, 25 B4R HT . it n NPD X 3 0 42 i v i 2L A
8 U /NN EL X S S AU/ IN B A /N B T 4K
I P 3 g/m® R MGG 5 g/m” i NPD
43 0 XoF Y TR A28 B A T ) 9 /N A5 A X A

F2 AEMEWEETHEM NPD 37 8RN &
CK ot
I i e B/ N
. X/ S/ (me s™H) W NRIRE/ Y
(mm * min~ ") 5 5 - p > > - P
(mes ) 1 g/m* 3 g/m’ 5 g/m 1 g/m* 3 g/m’ 5 g/m
1.0 0.075a 0.042b 0.034b 0.036b 43.9 54.3 52.3
1.5 0.100a 0.073b 0.056b 0.058b 26.4 43.5 41.5
2.0 0.131a 0.114a 0.092b 0.102b 13.1 30. 2 22.3
YI{E 0.102 0.076 0.061 0. 065 27.8 42.7 38.7
CK Ly
e i e/ N
. T H R/ W/ (m e s™ D) W NRIRE/ Y
(mm * min ') " ; - 5 ) P - 2
(m=+s ) 1 g/m* 3 g/m’ 5 g/m 1 g/m* 3 g/m’ 5 g/m
1.0 0.075a 0. 049b 0. 042b 0.039b 35.2 44,1 48.9
1.5 0.100a 0.071b 0. 060b 0.053b 28.4 39.8 46.7
2.0 0.131a 0.108a 0.099b 0.086b 17.6 24.1 34.4
YIH 0.102 0.076 0.067 0. 059 27.1 36.0 43.3

T A ) B 3278 [a) R 58 R A (5] 59) 4 - 35 U MR 278 0. 05 BARKF B2 5 .

2.3 N NPD 7£ 7R 5] B ™ 58 FE T BRI SR 43 4
3 ORIEI 58 it il AN ] 590 42 NPD B 3% 17 1
et T P S84 DA S0 Rk Vb 8 o %o JtE » [7) — T 53R
1.0 mm/min RN 58 , B0 5RO, 4= I R AR N
WP U5 1.5 & 2. 0 mm/min FY 5% » 45 57 &
M1 g/m” B 5 g/m*, 2 AL E Y A2 Ak i /) 21 K AR
N DB YD 8N W) Fl R B N FR AR R, % R — 7
T R 3 AR AR I RS B3 R L 9 YD R #E 3 g/ m”
FHEeZELGHE 1,5 g/m” FilEF BRI i K E]/N
KIS . B TR — 5 5 3 AN TR 3 00 08 U0 R4 A 7
V-84 A B R B 1,3,5 g/m” I R BRI He
BB 4> A T 58.6% .54, 2% F1 62, 2%, PR, %%

KRR HOE 5 g/m® T3t i Bl V0 %00 fe 4 HOAR B
AU AS [7] 7] 2 NPD 1 422 1t A5 85 R /N 36 30 8 - R
Y>3 g/m*>1 g/m* >5 g/m’, X F Wi, [7— /W
ST W% it 790 5 A AR el S AR DN D AR A
[F] — 590 T o A I R 3 K AR e S 0 K ik v 3K
A2, NIRRT BB RN 25 AN SR AR B G L ELAAR
FIHR 1 g/m” FHT R WV RN K T
3.5 g/m® FIELT , Bl FR 2R 3G O, Wl v 2500 1Y) AR Ak H R
FINFAER . K A — 0 = 3 SRR T A Ik v R it
1P 3 15 B Wi 5o 1,3,5 g/m® WA= DA
Fe AR 4 B> T 34.49%,43. 0% 1 58.8% . NI,
AR RN 5 g/m® 5 5 09 I Vb RN AL A, AR



26

| N S &

% 26 %

W At AS [7] 57 & NPD A9 42 ph A 5O /N R BN -
W>1g/m* >3 g/m*>5 g/m*, ZE Ea vl A, #iL

Jit R -5 % 3 A L B A I A e b R . HL
RN 5 g/m” F Il VD R B 4

®3 AEIFEWREETEMNPD §9RE D 3&

. CK ot
I I 58 B/ o — - ——— -
s -3 i 4/ PHHE/ (me s W ANELR / Y5
(mm * min~ ') 5 p - 5 > > - P
(mes ) 1 g/m* 3 g/m’ 5 g/m’ 1 g/m* 3 g/m 5 g/m’
1.0 0.141a 0. 059b 0.051b 0.041b 58.4 63.5 71.2
1.5 0.328a 0.143b 0.156b 0.143b 56.3 52.4 56.3
2.0 0.502a 0.195b 0.268b 0.206b 61.2 46. 6 59
Y& 0.324 0.132 0.158 0.13 58.6 54,2 62.2
CK 5% it
I i e/ -
. - 4y 37w/ W/ (m e s™ D) Uk /N / Vo
(mm * min ') 5 5 - 5 ) 5 - >
(me+s ) 1 g/m* 3 g/m’ 5 g/m* 1 g/m* 3 g/m’ 5 g/m
1.0 0.141a 0.098a 0.075b 0.055b 30. 6 46.7 61.1
1.5 0.328a 0.211a 0.201a 0. 146b 35.7 38.6 55.6
2.0 0.502a 0.317b 0.283b 0.202b 36.8 43. 6 59.8
YI{H 0.324 0. 209 0.186 0.134 34.4 43.0 58.8

TE A ) B 3278 [a) T 5 R AN [ 5] AR S BB RIAR 78 0. 05 B AR K By e 5

2.4 JEhn NPD 3% HDX R B E R BT TR
2 B i B 3K #

w1 P 2 m] i AN [R50 NPD 35 i A RR - 35

T P9 452 ol S 50 2 i I 3 ) 8 DA T 4 R L G 8 o e

PN RS SRR BE L RO it 114 - 249 4R A

0.6

~os5 | A s
g

0.4 |
=
S03

2
ﬁO.Z B

Mo |

0 1 1 J
0 0.05 0.10 0.15
FHHE/ (m s
o 1g/m’

& 2

CK

3 W

I AR A 52 Tl Ty 5 T DR O L T 9 R
YRR L b SRR | MR R M R IR A R A S
ARG b, TR /)N S 0 R TR 3R i NPD g/ i i
R IR <% S o v S I ) B NI 0 = N
DL 11 2 R AR A, AT PRt sk ) 3o - 8 2 THI e i
(85 4> F R AW H Rl AR 0 3 2% 5 i /N TR 3 5 NPD
Bt E S a4 Frl 1.0 mm/min WiGE T
it in NPD /N i 38 10 %00 fie o %k R 3 Ok ik .
ol o o I = N (S ) O WA NN B Y
Rzt 2 f (R A e IR - e A 3B L SO0 B 1 AR O B
N N TR 2 @ AT B S € Al 1 i BBy NI ]

SRV X A B S /0 LA R e /) I 3 Y
PRI R Tl vb A o R 3 T A = ok A5 0 S 2
Tt T DG FR 5 A RIS it NPD 3 T % 43 ol A
SEOKT Y- X0 A A9 WD 9 AR S T G RO R R L A O
KA KR

0.6

&5 b B 18t ffi
g
.04 |
=
<03 |
=

02 |
&

™ol |

0 1 1 J
0 0.05 0.10
FHWHE/ (m - s
x 5g/m’

A 3g/m’

HEAn NPD 3% T 42 ff 48 30 i F 20 i iR B9 T 4L

J& A5 B AR T MRS AT AR TR L & 00 A %
P2 B (R 008 B 3 AR L o A5 38 T AR A Y 3 R
ARG L DT I T L L B 2 T RS E . X T
NPD A& . 2 98l /)N Ui 380 F 2 7 o0 9 D PR 2 25
(1) NPD & —F RIR RS AW, 72 N KGR
PRI R 1 — Fh b v 22 BB EL A IR 235 68 1] 1 S0k
MYER . fF - B8R TH B in NPD GE 4% 15 i 1+ 58 R )2
UKL 22 8] 14 B8 5 7 o 4688 4 398 JURE AN o) 4 1 3 0 8 7T 3
FEFLB DT 0 ) - 1 245 B2 i 08 B 3 hn - AN e
F1 5 HF 0 W N PR AR k= V. A Gardiner™ ™ Al
Mitchell** 2 AfF 5 2 WA 7 - 18 % 101 it J50 28 75 0 Ik e
RESE I N - HE A% A e 45 i B W22 e A%
1 OR Hb A2 G AL A Vb A S PR G i NPD fg



%13

P A6 ¥ 255 i i NPD % 55 b 35 787 42 9 I 3 A 42k 7™ 2> 1) 52 1) 27

% 0 4] - HE L5 R 1 JE B, B - 1B B8 T 2 iU
AN AR PRV . (2) it i NPD g m £ A S,
AT AT LA 980 /I35 T A2 o fof A28 3 3 B sl /) [+ s
AN AR Y, X5 BRI BT RO
- HESR NS 0 = o TR AW T LA 1A
B IH/IME T TR il X — 25 A — . (3) mE
it AN 2 iy 27 7 O A R O T A g v R
R, XJEH T NPD HAT e 45 v [ 4 58 W0k a4 1
Jitiin NPD & i 5 + 12 P 5 1 A% 4, PHORL 25 4 19 33 fin
FE—E R DR T A HE SR RS R DT /)N A
J3 4k NPD % F /K J5 e Y BURR S SR , 78 7= i 9 3 g
25 W% 18] - 3 UKL, BT LAAE [ TR S %) 2 s (] P BE A8 1 K
B RS SR, AU /0N A R it B S BIE g
i 5 b 2R 3 1) 18 s 7K U e A BEL g AT 38 R
REEALR T 0 22 i 250 R 5008 /N X — &5 5 ] 78 43 2 B it
NPD A] DA K 4 18 3% ks %, Tl /N . 25 1
TS A HT o AT 2 B BRI /N B AR T2 s R T+
BEME L 0 - e AR, A DL R LS R T
TAk 2 b AL TE I 2 38 i T 4 48 AT 5 IR G 2 0 ) 4 g
G5 B ARG N S B+ A B
JIN T R e AR B S

R A L U R I it A LA N b R AR
VTR (RN, 2 S OR T AR
5T 55— v T TV 0 T e (P AND) 4 A TR it P 3
X B B SR A5 B OE T PAM X
WM AB Ve B 4 3 32 %l R A2 MR AR
B A TR 51 2 1) 4 B0 Ak 2 M o 25 5 D RO A 2 4 )
Jite T 2R 22 S T ERY . X T UK W] e NPD
Xof L TP 9 /N AR B AR SR B 3 g/ m® ) ksl U T Y
RN e b R T B R ET, R B E R
A5 21 B 9 2l 0 T 0 AT DR /N AR T I 5 T VR A v
W B FRAYE LR N AR A 2R RE
Wy K 5 b 2 HEFL R 1 I A A B W R U Y
KRB K. BEAh, A W58 % B PAM X B W W) 46
77 LA T P B e AN S A AT 9T 2 B L
b i T P00 G 7 DA BSF ) A A — S RS ) G LA /N R
5T 3 A ZE R 7 3 A I A B GR E hne PRe x
F Ak 25 bR B A v DR TR P 9 B T 4 B ) A A
W ABFFEES R B, X TG, 1. 0 mm/min /W 54
LA NPD FUER S A b B 3 A R R W W) 4R
TR E R VE X S R B ET IR E S TREY
FE A8 0 T ™ 900 B () K — 25 SR A — 3, EE RN
Ut 2K NPD 5 1 + 58 40 1R & 38 5 )5 fire + 38 bk
T A 7E [ W W) BB 8 7 v . 5 BRI S I
W0 L B A R W D . TR W, 3 A W

5N, 45 & NPD JF 4f 7™ 3 00 B[] 28 1A b 55 4 e 4
HI 1~2 min, 23007 B IA S Al AR 2 3 06 2 7 o, 3 i
FEZKH ) NPD A 78 43 Vi il o W5 it 16 3% 18 5, 34 2
F LB T AL T AL, 5 — Ty e
I NPD 23 g 25 W Bt — 26 iy T 1 i o5 W 0% B 9 48
/N R L 3 46 - M UK 5 7R 3 2 T AL O
AR A HE T S5 AL 7 A G R U N TS S 4R
T A0 46 7 ik B[R]

T R AR BEA AT A Wy (NPD) B2 Al £k 27 b4 K
Xof M TRT A% 3 U T P T 5 L AR B = BT DA AE X — T TR
BERRATEGHE — 2 B 5E . TR TR R AE B T K 3h ) 2
) — A~ F B SR80 6 K G ik A SR K R D e A
HEFW, ACFREIFR T NPD XF 8 + I f )=
748 A T AL 1 5 o R e e R L 7 A ) B RO
XoF - AR FHAILBR 1 52 i) B X6k AN [ 2 0 4 18 1) 4 1 2
A — B 7 T T B R A ST, DU IR Z AR R
NPD %t 85 3 1 7K 4 O 35 19 52 w1 57k . DL S k) 2
W K B ) 2E TR P LR

4w

(1) Jtahn NPD 3 ifi 42 3 o 18 bl F w9 Dy B 7 22 4k
5 RR I BEAH BN L 7 7 00 49 38 5 1 0 S ke T AR
W8 A fin 4% 570 B NPD 3 17 48 30 0 2 G B R D A
() 728 A6 AT T 5007 RO L AH G OC R Y I 35 /KO 3
1o SRR LU RO R R N TR . X T
Uit , 1. 0 mm/min B3R F.1,3,5 g/m’ Fl 5 FF 45 7 i
[B) FE AR 3R 8~19 min, FLHUME NPD X 378 38 () 9k /N 3%
tn EECE AR . X T, 3 SRR T, A i
NPD FF- U 7= 3t (0 sf [) 4 A 1 A A 42 /i 1~2 min, H %
UL A1) /N K i R R T

(2) SHI A i NPD B A B35 0/ i Y
KAV » L R /N B S R RN B 2 . S AR L
SR AT A ) 750 NPD ok 28 3% 1 48 30 30 o A9 /L A%
JEHE 45 h 13. 2% ~54. 3% F1 17. 6% ~48. 9%, H:
TP 3 g/m® A 5 g/m® R & NPD 3 5 %f
I T A58 A A 18 kN AR A R A

(3) S#YEA L, i NPD H AT 525 10 98 70 5L
N o R IRIHIE 5 M it AN W) R B NPD Ry 42 o 452 4%
KNSRI S B >3 g/m” >1 g/m* >5 g/m’
F#YE>1 g/m’ >3 g/m*>5 g/m*, ¥ [F—7l& 3
AR R R Rl VD RN HE AT P34 A5 S 450 R it )
N 1,3.5 g/m® W, = Dl B BOR FE R 3 43 ) ek b T
58.6%.54. 2% ,62. 2% Ml 34. 4% .,43. 0% .,58. 8%
RLUL R R B ATt N 5 g/ m” T 5 (9 B VD %00 e -

(4) it NS TR 35 NPD 3 i AR 4 33 1 ) 42 1ok B



28

/N P S O/ T

% 26 %

G SRR R NITTR: iy NI (E WSS )| B2 S W N o 7 3 38
B T 4 5 B0 P 49 90 33 64 6 7 562 2% 5 800
Wt NP 34 1 19 {52 4500 F-447 7 0 W o 56 5% 5
FARHOT RS S E R 0 BB HKOT 8. B
R/ a2 A 38 K T EH .

BEH .

(1]

(2]

[3]

(4]

(5]

L6]

[7]

(8]

(9]

[10]

[11]

(12]

[13]

XS, 22/ B, E A B TR DG Uk 1% 3B T A T VAL
RG] Al TR ,2008,24(3) : 48-52.
WAL AR, B, SE. PAM X R /R EE £+
e R KRR A A SR AR 1 B R AR R LB BE R L ). ARl
TR 2008,24(1) :45-49.
FEEZE TR, TR N 2 S DA Tk 1 £ 3 B R
AB WA MBI AT 1. AR R,
2003,40(2) . 178-185.
AR, R4S, oK 52, S5 2R T I 1t e 3 n - SR B T
AB W2 BRI B Y. Rk )] R
2003,40(3) :401-406.
Yu J, Leit T W, Zhang J S, et al. Effects of different
application methods of polyacrylamide(PAM)on soil infiltra-
tion and erosion [J]. Transactions of the Chinese Society of
Agricultural Engineering, 2010,26(7) :38-44.
Smith H ] C, Levy G J, Shainberg 1. Water-droplet
energy and soil amendments; Effect on infiltration and e-
rosion[ J]. Soil Science Society of America Journal,
1990,54(4) :1084-1087.
Parfitt R L, Greenland D J. Adsorption of polysaccha-
rides by montmorillonite [J]. Soil Science Society of A-
merica Journal, 1970,34(6) :862-866.
Kemper W D, Rosenau R C. Soil cohesion as affected
by time and water content [ J]. Soil Science Society of
America Journal, 1984.,48(5):1001-1006.
B TRAE A BRI 52, 4. IR TR R R TR MR T8t i (PAMD
PEFT 4 58 0 & 0] o B RN 25 i i R [T . AR A E .
2002,22(5) :634-641.
Liu J E, Wang Z L., Yang X M, et al. The impact of
natural polymer derivatives on sheet erosion on experi-
mental loess hillslope [J]. Soil and Tillage Research,
2014,13(9):23-27.
Santos F L., Reis J] L, Martins O C, et al. Compara-
tive assessment of infiltration, runoff and erosion of
sprinkler irrigated soils [ J]. Biosystems Engineering,
2003,86(3) :355-364.
Bjorneberg D L, Santos F L., Castanheira N S, et al.
Using polyacrylamide with sprinkler irrigation to
improve infiltration [J]. Journal of Soil and Water
Conservation, 2003,58(5) :283-289.
ZEICTT . E i pl . XU R 1K L 45 Wit 7 22 SR X B Ly im
WA B S, 32441 . 2017,54(4) : 844-853.

[14]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

Lentz R D, Sojka R E. Field results using polyacryl-
amide to manage furrow erosion and infiltration [J].
Soil Science, 1994,158(4) :274-282.

Ty SR L 8 k. R PR I e (PAMD X 3 A 33
R 7™ i Y B A s [ . Al TR A% 4k, 2001, 17
(5):48-51.

KR WRIGEHE KT, S B 1 BT A 7R A U U A IR
a5 [T ] K AR FFAR . 2015,29(1) :66-69, 110.
XHIF, £ 5580, X % 0. A THIRE R T 4075 55 24078 18]
TR 534 [ ], HBFRBFST, 2011,30(9) : 1660-1668.
BRE A IR OCHE B R B YK U K Bl ) R A
SEHERELT]. s 3R 3 8 ,2009,28(4) :567-574.
HIER, Nearing M. A, {= il 4H 15 7K J7 27 ¢ M B 4138
R 508 A& 4 AE Y 3K 50 B 5T L) ], K R 2% 4, 2000, 31
(11):49-54.

ZR L WESC L BR TR L S AR i X B TR U VAL R
1 N AT 4L 3 A 5 T ] ARl T2 2 4R, 2005, 21
(12) :43-47.

KO 3 T2 K 2 2 e v IR pF s [T ). K
Bl HERE.2002,13(2) :159-165.

Abrahams Athol D. Parsons A J, Luk S H. Field
measurement of the velocity of overland flow using dye
tracing [ J]. Earth Surface Processes and Landforms,
1986,11(6) :653-657.

XUMS 2 /N B, Sy 85 BE T RA O 1k 1 4 T A A Ik
ARG Al TR .2008,24(3) : 48-52.

Horton E R, Leach R H, Van V R. Laminar sheet
flow [J]. Trsnsactions of the American Geophysical
Union, 1934,15(2) :393-404.

TR IEE IR Dk T B AL e £ ik 0 3 T VA O 3 Y
PRI XA BEBFSELT 1. /K 3¢, 2010,30(3) :5-9.
N, SRR E L BK% B L A A B LS R
PR RG], AR 200946 (1) : 16-23.
Gardiner D T, Sun Q G. Infiltration of wastewater and
simulated rainwater as affected by polyacrylamide [ J].
Jawra Journal of the American Water Resources Asso-
ciation, 2002,38(4):1061-1067.

Mitchell A. R. Polyacrylamide application in irrigation
water to increase infiltration [ J]. Soil Science, 1986,
141(5) :353-358.

WRIEE R AR ZEH 7. PAM X 3 FF W 12 9 A %
UK T3 42 1 i) 5 e F 5 L0 1. K ) 2 41 2006, 37 (11)
1290-1296.

T, R KRR AE S AR PAM it 7 4 A
BRI L] ol T R4, 2010,26(7) :38-44.

Jiti BT 5 SR O S s T I .t 3R B 238 X Bl TR VAL I 2 T
R I B 5E )], K 1 & AL 2F 4, 2015,34(6) : 117-124.
W SRR NS R T RE YRR Y+
P RL IR T [T . 40l TF244H ,2004,20(2) :19-22.



