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We studied the effects of Cynodon dactylon grassland with 90% coverage on the generation process
of surface runoff on bare land at each rainfall event and the reduction of total runoff by means of simulated
rainfall experiment. The results showed that C. dactylon grassland had a remarkable effect in extending
the initial runoff time, with the minimum 4’2", the maximum 29'8", and the average of 11'42". The
grassland had a remarkable runoff reduction rate of 59. 04% of the total runoff on the bare land, with an
average of 47.76% . Grassland can well delay the peak runoff time compared with the bare land. Time
for runoff generation rate tending to be stable on grassland and bare land was also shortened with the slope
degree and rainfall intensity increasing, and the stable rate of runoff generation was also increased. The
difference in stable rate of runoff generation between grassland and bare land was smaller as the slope
degree increased, and the capacity of grassland to reduce total runoff tended to decline. Rainfall intensity
and slope gradient were negatively correlated with reduction rate, following the equation of E = 17*%
(1 —sin 6)** xe*” x100% , with statistical significance on both sides.
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Tab.1 Mechanical composition of experimental soil
hifz UKL LY

Particle size/mm

Mass fraction of particles/%

7P KL Sand ( =0. 02 mm) 47. 68
#38E Powder(0. 02 ~0. 002 mm) 51.53
FhkE Clay( <0. 002 mm) 0.79

1.2 REWHE

RIET, Jek HFEAE A ARRE T XT3 10 mm
0, BE TR A AR PR 1. 40 g/cm3 ]
- 4955 RN A R (20 em) I i 4 4 SR
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WEBKME AT, o~ T HEBR 300 46 5 ACRXHR B 1)
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T S AU AN W e - 398 7K 4, D3 A K 06 i
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LA T T WA
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SH, LTS, RS EURE 5 5k 105.79
46.4 0.828.0.99,
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PIPFE . Fo it e v A H] 2 A, = i FLAS A 50
100,500 .1 000 mL 4 F#L4%,50 100 mL A5 &E M 1
mL,500 mL 45 &} 5 mL,1 000 mL 5% & 10 mL, R
P A8 U PR AE T 0L () A ) AR 2 i 1A 0 o, e
ZEOETE) 1 mL, B TR S EERE K, B4 H
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IRI E BRI LR P I 2N 25 SR LR 2, K 2
AT LR Y, 70 R [R) 35 B IR ] R R 58 B 2 1R, SR
HiAH L, 90% 35 BE (%) 4 2F R b ( DLR AR A 2 AR
b ) X0 G 7 A B T K AR B R SR/ K 4
2" B RIEK 298" V- BISER ) 4 7 it INF [A] 117427,
I 5 ek TR 32 19 385 K, 700 28 R Xof 0 T 90 e 7 9
P ) ) S 22 A P 2 52 52 YT i 383 110 R A B G2 A
/N, X S RRBEIAENT ORI ST S R AR, BT —
L A TR 688 T e BB, P AP TR PR T s
A - $E R DRI R RN 58 R A S Ak BT LA B
ef T 5 35 PO 1 A, ) 8 R e b 114 92 % A1 FH 2 0 5553
e RETRTREE R 30 mm/h S50E R, 0 AR B 1 % )
U 7= AL s 1) 4 2 %4 SR %5 60,90 mm/h %, 30 mm/h |
20° 25 4 2 HR 5 b AR H AR I X R0 R 7 3 S 1] £
FEZEAE FH el 15 %1 2978", M 2 iR n] LIA H, 3
I FFITIGRE T 5 U 2 52 M A s 7 i ] ) L PR T
WIUE 7= G ST 6] i 255 526 R e 5 RT3 8 1) 34 R B
400,
2.2 FFREMSEM=RTRE

AN 7] 66 R 58 5 38 B %A 0 2 AR Rl B
A=t AN 1 s, L L o] LUE R Al
0 2 R M A AR 3 A R AR AR, FE R AT AR B

x 100% (2)

x2 FEIFEMEHETYIESREE
Tab.2 Initial runoff generation time under different

rainfall conditions

e T 0 B Wz IR KR TFUG = J T 6]

TR

Rainfall Slope Initial Initial runoff
. . Coverage
intensity/ degree/ moisture generation
rate/ %
(mm-h~1) (°) content/ % time
5 90 15. 06 54’
0 14. 28 49'58"
90 15. 50 50'10"
30 10
0 16. 82 32'10"
90 20. 00 40'45"
20
0 21. 46 11'37"
5 90 15.30 33'19"
0 14.90 22'
90 15.26 18'40"
60 10
0 14. 80 12'33"
90 15.42 16’
20
0 16. 90 813"
5 90 10. 48 16'50"
0 9.08 5
90 13.15 12727"
90 10
0 12.72 6’
90 16. 94 13'30"
20
0 14.72 2'18"

PRI RN | BEAE R AT P I RN T R B
JE R TR R (M g, HE
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A T RROE Bl i B[R] 7E 46 20, # A 55 min
A 10 min ZeoAq, M0 8 MR FC LA 70 min 4556 2 30
min 245,

NEL 1 Rk AT DA Y B R i R I B 1
S, A 2 AR R A RR b ) R 7 A T A TR AN W
B KA RO A B X B AR R W A A 5T
LA Sy | 35 82 TR RRE R R B2 114 388 om 2 o P A AR It
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PR TE 200 ~ 750 mL/min, B Hb 0 R SE 77 I
RAE380 ~ 1200 mL/min, & 1 7%, 78 [7]— [ R 5
FETT, Bt 35 B2 A3 O, o S A R b R R AR 7 I
AR (A 22 BE B W 46 /N o BRI 9 B 30 mm/h,
H 2 IAHZE 29. 72% ~54.32% ; [ FE 60 mm/h,
Fa e PP R A 22 29. 84% ~ 52. 62% ; P& TR 48 &
90 mm/h, Wi & Z [H] A 22l h 29. 88% ~ 40.76% .
3 Uh I it o 30 1 T, A A A b 7 I AR R A
LU RR b P VA FH A 0k 555 e 9 ok R 2 ol T
B, 3B D A T AR R
I, AT 2 2 R b %o A28 3 A T e U D
2.3 FAFREMIIERDEHEDR

32 3 R AN TR 55 4T 00 MR Rl 5 R
()3 T S A I B B I R 4 2R . A 3 Al L
B SRS 00 R R A AR T R
PRHAH b, AR TR o 2, SR I i 25 AR
(P <0.01) ; X B4R I 1Y B KH IR 1k 2]
59.04% ,~F-¥IHII N 47. 76% .

R BNV = i Sl b 7 o S ick =i T
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JEU/IN A 2 AR AT 0 ) e T 1) 4 B 1 2 0
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SREEHE R, BB RS REAL, I E0™ Ji s 1]

Runoff generation rate on bare land and grassland

L /DN R T e T L R A IR D)
M 3 FPR R T4 AT S0, 50 100 2003y 41
T A0 SRR R kb X 25 3 B AR I A i 1 T A R
K 53.28% 49.94% 40.07% , 13 B Fi 25 Bk )3 185
K, 7E 30,60 .90 mm/h 3 FhREFRACIE T, 70 4 43 B
X AR T e P D S il 53 1 R A, e A, 45 %

FRJEE 25 0F T B-F- A e/ - [R]SX E H)Dak
VEF R B, RIS B2 2 30 mm/h £ T 4% i B ) 2F

Rl XA 3 1 P RSO B e, L A 2
T 54RO R 1
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HE AR N+ R AR R IR VD A R 13&
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0 R BFFE 2 B, 78 10° 15° .20° 3 S[R3 )
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Tab.3  Total runoff volume and reduction rate on bare land and grassland

PR B

0 ZF AR B bl A T (EREIES

R824 Conditions Total runoff volume Total runoff volume Runoff reduction

on bare land/L on grassland/L rate/ %

FR5% Rainfall intensity 30 mm/h, 3% Slope degree 5° 55.13 22.58 59. 04
F5% Rainfall intensity 60 mm/h, 3% Slope degree 5° 57.10 24.31 57.42
T3 Rainfall intensity 90 mm/h, 3 Slope degree 5° 52.02 29. 45 43.39
M3 Rainfall intensity 30 mm/h, 3% Slope degree 10° 53.55 25. 84 51.75
F5% Rainfall intensity 60 mm/h, 3% Slope degree 10° 56.39 27.26 51.65
T3 Rainfall intensity 90 mm/h, 3% Slope degree 10° 59.43 31.85 46. 41
% Rainfall intensity 30 mm/h, )% Slope degree 20° 57.83 32.76 43.35
M58 Rainfall intensity 60 mm/h, 3% Slope degree 20° 54.62 33.20 39.21
T3 Rainfall intensity 90 mm/h, 3 Slope degree 20° 54.16 33.77 37.65
F-34 Average 55.58 29. 00 47.76

E=1""2(1-sin 6)*% xe*” x100%  (3)  ZL, M0 4 ARLF AR AR M BE 05 1R 4 i ik 1) 4iE 252 0

A E FRETENECR, % 5 1 27N M 5% mm/
min; 6 FARYEE(°)
FREE ZB R =0. 77, [M1H 5 F2 A AH &M WL

Fd, F4 AT LUE 3508 G R 56 58 2 52 1) )

SF AR b ) A A DR 4B R T S
O RR b 1 3R S A OGS S ko A 2
MTCAE T 2R 22 A5 (ST 4 AR,

ME(3) R LA H 35 88 0 T i 25 1 Dl
JERFPREAROC BB 1 088k 1, It AT # rh
(IRERT R EE T SHIR E RHAHCCR ;1 - sind [
FEEONIE, 1M 1 - sind J& Il pR B, AR I 52 A s
R, 260 R 3 D RIS A5 S R PRI, PRI
£ 0 SHIEAR E e 2O R, 3 -5 HH Y 5
Pra R —2,

F4 MAFEREITDH
Tab.4  Statistical analysis of regression equation

B

arss Significance (F)
[ 34347 Regression analysis 2 0.16 0.08 0.01*
5% 2% Residual error 6 0.05 0.0l
ST Total 8 0.20

T RBRESRBEMEKFEN P <0.05, Note: * represents the

significance level is P <0. 05.

2t 5Tt

1) 75 b HE 5 7K AR BEACHH [R] IS, AH [7) 35 B2 F1AH ]
PSR AT, SRR L, 90% i FE 1 4 2 AR Rl o
PR LI T AR W X

2) BRH H B AL 0 L P 5 IRF ) L ) S AR R

3

PRSI i 5 3 R0 o T e S5 ) 3800, 0 28 R
FHRHb = 0 R TR T T i e 4, B
oF R 5 R 5 B2 P 8 T, ) 28 AR b R ) B
PRI HCRMAE AW K, TR —FEF R T B E
IR B A R R R b AR R 7 I R 2 (]
()22 R Wi 4 70

3) 0 A R R b 5 A bl A R A AR AT B
AT SR 2 R B (P <0.01) , UL F
R 1l 0 i, 2R A2 YA 1% 11 9 4R B I8 7E 30,60 ,90
mm/h 3 FPRERTACEE T, B 2 5 R 5 B (38 K, o 2
AR A b Xof A8 I ) ) D25 S A SR U IN Y 5 i B
JEEH K, A AR R b X A AT R A T A A R

4) Ik TR T e S 2 M) ) 8 AR R e 1 Ok
(R T, 2 WS 2] T HIECR 535 8 B
Bﬁgﬁ/‘]:}y\é\ﬁﬁ% E = 1-0423 (1 —sin 0)0458 % e4.93 -
100% AR 7 FR T35 70 B, o T 5 32 RN 30 32 5 1)
REAAALKR,

AR SCAE ) 713 0 MR 5 i A A % s R i
VEE BT REEER/D | 38 1T LR 38 BT I 9 X 3 i) B
ARSI 2% PR3 TN st 2 A 25 A A A28 37 1) ik 2 Ak
B WR AT 28 BAE AT, v] #1E 22 B i 56
2 LI/ DRERR SR, AT, o b T 10 14 428 7 TR K
A E B N EE A A R B 8 4 2 W, Kk
T3 o RA TR DT s, AT A Z AN 1 DL B F
FEHANSE AT DL A3 S0 R AR R D B R HEA S i 2
AT ARSI, X e 3 AR R A TR K
2 T b i B I ) DA PRI

& £ X

(1] S0, EAE R, 55, 25 MR R 25 A T BT st At A0 A0 6
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