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Abstract: [ Objective ] The regulation mechanism of different vegetation patterns on erosion dynamics in hill-gully
slope was studied in order to provide a scientific basis for further revealing the law of erosion in grassland
slope and the effects of vegetation on erosion reduction. [ Methods] The regulation mechanism of different
vegetation patterns on the erosion dynamics on a hill-gully slope was analyzed with rainfall simulation and
three-dimensional laser scanning technology on a hill-gully slope model. [Results] Both runoff velocity and
sediment concentration affected the dynamic process of slope erosion, and runoff velocity was the dominant
factor. The gully-slope area was the main erosional sediment source. The scope and degree of vegetation
regulation impacts with different patterns could be reflected by sediment yield ratios of hillslope to gully-
slope. The grass strip located at the middle and lower part of the hillslope not only reduced the erosion
degree effectively on the hillslope, but also retarded runoff velocity on the gully-slope greatly which would

alleviate the erosion at the lower part of hillslope and gully slope. [ Conclusion] Different vegetation patterns

I # B HE:2019-12-06 f&E B #5:2020-05-21

FEVIRE PTG A Q00 A8 J7 T R0 E R X R K S AR S R A A S AR R F B (2019TD-040) 5 v [ Hb 5T 9 45 S 35 H
(DD20190504) ; BEPi44 [ SR B2 SLREDF 55 3 %035 H (2015]Q4099) 5 E % H SR FF 2% 3L 4 30 H (51779204;41601285)

F—1EE . TEIEA979—, F (DU NZH HIR KL 4, S TR, 22 A F @0 5K + 4R 545 7 10 A BF 58 . Email: yu-
guoqiang23@163. com,



B4l

T T B A - AN [ AR A R X % it 1) 3 14 R o 3 S A AL A 11

regulate the erosion dynamics in hill-gully slope by affecting the runoff velocity and sediment concentration.

Keywords: vegetation pattern; hill-gully slope; runoff velocity; sediment yield

b AR R B v R R B R A A TR
F 1 B 4 DX MBI i, b S BT A= ok BE ) 58 . b AR
FUTE ELAR A B R VR v A i E R X A
WAE B e I A S I b A B AT BT,
A FL AR AR A 45 H R A8 AT SO D LB 1k K R R R R R
R R N A B AR AT R R K kT
DR 0 » i DIE Pl A% o o S B i B 4 XK 3
R ICRE . B v e DA B AR A OC R ST D
2T N e S R G R A B
Xof 7K 325 2 ORI S 54 5 W R B ) DR K ek v A%
JO7 55 D7 T T R T ORI ST . A AR B A £ B T R ek
ST T BF 58 AT DA S AR 4 2 2 B e R o
FEV AN AR SR o AT L TR AR b D e R . AN D
FEO R B A A I B T R 6 4 R K R AR R AR
IR A AE T AR Tl = v/ T R Rt B . AR TR
U AR A S e AR K g o 2 B TR ) -
R R

UTAF R, [ AR E RO RGBT T AR B
AT B K B ) 2E R SRl T SR AR
4 52 2 PEFIER T B i BR 4] LA B Bk = 45 385 04 A8 DU A

b 4
‘ o
. .

BRREEE
L)
1% /2B
#RC
#JRD

#RE (L
a [T R 50 K 3 T R B A

TR IS Y SR FH B Ak 2 R G 8 m B 127,
WK 5 m B 257 KPR AU 11,55 m™ i
55 B A PE AR X BB 5 U5 M S A Bt 2205 4
EFRJS 0.002~0. 05 mm F1 0. 05~0. 1 mm f i ki 43
S 91.39% M 6. 2100, M I . BB E R R A
20 cm, KFIE U 0 B A 5 Je Fi 5L (Zoysia matrella)
i g =,

JaRAESH R BORAT 058 245 B8 A 2 P M B B
Hg 7 A R A 5 4R )™= DA A 3 E R
X L 73 A1 o DRIAL D 4R T A e = TR B TR
Ry WA E G YOE 2 AR T W L
J DX UL B 32 B 22— X AR ol 0 W R G
PEMLBE 9 BF 7 2 AR S D LA f) el . PRLtE L AR
HIF 5 R P 2 AR AU W 6 R = ZE O R Tl
A AT B e B VA AR X G i I — 9 AN [ 39 A A
Wi {2 1 Bl 1 i R AR A R A B S AR SR AR A
3 YT A i R A R S AT DA R — 2 i s
SR T 52 et LR R e 28 o7 AT 9 HAR R

1RSSR S 5Tk

L1 e

A FE X G Ry B AL B A i IR e B VA AL LA
VD9l 1 8, b AR O SR 74 4 T R X Y B
e JE T kR G R S A OB R A . AR SRR A A
PR B B VA AR X B g 3 — YA S A L ST T B
IR R A& 1 B ) o i T 2017 4R 4—7 A e
VU 22 B TR 2 W P AR i 6 KT HEAT

b BRABRRSRE
B1 BEXERABXEHE —AEMALER

LRI T 4h W o R Al B BT RO N A AR
AR KRR AR A AR T — B R A T
2 mX 1 m BB ST 7R AR A B 20 em JER
REPZ BRI e R I 2B . BRI IR &K
B A PR IR R R A AR O O R g R B
(ELORFF— B 43 OB AU T 16 40 SR FH A e B 0 T
% /K ELISE 7K B S K IR 18] AR [A] . B 2l A 2R Y



12 7k - B F e AR

540 B

WG S KA 210 8. &5 S BRI A E R
1.3 g/em® , BRI 0) 4R S R O e — 2K

IR B R 20 em, JF O B A R TR 10
cm A5 ] i R 5 R R % B2 LA R 3. B
IEE T 2R D 1] I 2K o TR 2 SR TR A kT 0 TR
5 1 AR RN I RO T . R P R B I B A
BT 4 AL AR E S 3~4 m”, R
SR 7K e RIS S IR it 445 T TR 58 L T o R 4% TR 38 5
FREEDH
1.2 RKEAHE

BEXTAE R T B R0 244 T 1 8 i XA
Wzl A KA ol L gk 8 25 V0 B IR B 15 A oMK 56
Wit WFE v K 5 FhREgirs = (B 1) - BRIBEAS J (R
Jai A BB R R O R B VR BB R R (R R O
PE b BGOSR D) VBRI G R E) . SR
PREAAE T B A AL B FP A% R R B 00 B 2 (
B S F (R TR R R L DT D B OR B B IR S B R
Fr—3, R Kb ok 8 £ X % 2 W 3 (90 mm/
WY 24 ho B R TERE 2 iK% . N iR
WiR2E, B EE Wk, ERE R R, DR
TRIE AR AR 1 3 22 5 R TR ™ U0 o 15 2 T L 42 1l
1E10% LN,

FEA % S B T 52 B T 35 I 1) R AR A
I ZE R 7 Ik AR 2 R A B I E] S 30 min, B 2
BT 30 min, 50 B8 L AR Je YRR L B
1 min Yo 4E 1 %, MR E; R &T 24 h #HEE
SyESLAE 105 CTRHET 8 h R AR, # 22 ol — 0k
B4R 134 1 mX 1 m (13 B, A W 18 A48 9 2% 1 O
TR FH Y bR B VA 0

T Re BRI T S/ I e, AL
6 22 0 AN ZE U 4 1 BB EL 500, 78 500 22 45 ) A 3 9%
. Re KF 500 Bf 2. /T 500 MR 25, it
NN W

Re:% @D)

A R AR K Wi K 724 (m) 5 U AUERF- B30
H(m/s); v fRERB W3 Fid ZRE.0=0.017 75/
(1+0. 033 7T+0.000 221T*); T FEFEAKECC),

P T A 1250 38 T Ay )2 K U s A) ] 3 T T B K
hACER K F1242 R R B 35

_q_ Q
h U~ Ubt (2)

A ¢ AR BT[] (min); g AU3R B % I i Cm?/
(m » min)J; QLK+ WA BRI (m*) ;5 b A%
LKW I B2 (m) 5 U ARRP I FE (m/s)

A28 it it R S JE T I I e | AT DA o i g T B
BRI KB I 2 S8 2 — . AR TR
HVOIHEAR

V=eU (3)
KU BRMER-FHWE(m/s) s o HIEIERE.
P A% T T A B A o 25T o DR O R R I 43 A 0. 80,
0.70,0.67,

AR 51 B Trimble FX scanner = 4E 451 , X}
T AR T b A HE AT A KPR 1 1) 0 RS
FEXI 1 mm, @57 350 BV i F i DEM BRI
MG R T HRI 3 1 mX13 m i DEM $8. Bk
FEAE ) W 3 B4l J5 X 4R B DEM 8 = 8 ds i 17
10 mm X 10 mm P (EALEE , 7=V AR BT A0k

Ve=2>H.S 4)
Krp Ve B RME; H HPIIKER DEM 848 i
Mz S HEAH0 mmX10 mm),

T RN = A OG5 1 RN 2 TR A E 5 B O
20 A) FE M A SRR A (A T S A B 0y 4= s v
B AT R G0 O A 5 7 v i AT TR LA AT
HARBCY V=31 19M+9. 210V, AER(L),
M 77 b i (k) F5E REC R =98. 1600, HAR2ETE
670 ~14 20 2 [a] . 15t BA 28 56 F b 550 000 6 45 SR 0 T D)4
2B F WA YRS v 2 ol b 500 41 41 45 SR DL S Al
93 W7 B AR 1Y) G B R A

2 RS0

2.1 REE—AKEREENFPEERAEXR

O I T AR I e B AR K Bl T IR 2L S e e v
iy R A0 A2 g AR X R S A A R Ak B
15 b B AR U U T EATIE B M (LI 2—3) . A3k
B 4= ol i B 0 A B AN [ A R 1 DR D K 2k LA
W G 286 08« A% Jm) C>B>A>D>E, — 2685 Jay 5514
O Ry DAL ED [ 5 U SR AR U A R A AT TR
Ye k&R Ao A BV BB AR AR D B PR
2R 3 G2 G B VA 3 VD U R A A 35 3 B0 A AR
B S SRR . (A% s ALB R C i ol #
R sh R BN T A% SR DL E. R R 45 B,C
A5 T 2 673 B 3 A R T Y PR K
A5 4% Jm) B, C 78 PR R F& R P i) s 4 3/ LI 20
1 BN g — FLAL T RARAK O ARl BE T 98055 , B2 5 3 &
B = U KT — B TR . 7E I8 Y R A R
(O UEEN B Y GRS D RE S (0 S G TN EN R S N i DR
T 3 e B G o B A 3 P b e R A G AR A O
4 8] 42 Y10 B T R AN i (LI 2) . T SR B R
B AR G 110 3 42 U L A 4 2 1 kv LN 1 B



B4l

T R A A [ A AR R X % b A — Y Bk 8 4R ok 3 0 1 A BIL 13

VDR AR s EAh . ol T O B L A TR B RN Y
VDo R AIC AR T U0 BE 0 78 5 L A S L A AR e e T
PRI CULIEL 2) o PRI 6 JR B 1) ey A 180 % 8 14 s 2%
HORF 8 THE R Co VB BN A%/ C B4R TR
AR LAL T AR A S 17 ELBE A 3 A 385 i o i B 4
SR A o 30k 3 W I s e o A8 A U ) 90 4 0 1L T

Or o-mma BRI
—0— ¥ /3B
- i JRIC
30 —— ¥ FD
--0-- i JRE
2 20t
g
ol 6 T
| : ’
N ———le— g >
0 2 4 6 8 10 12 14

¥ B

W LAY (BT 3) o A% Jay BN oK REAR L 1) 0ok 22 U
G R FURE R 2 i v LA ) v o A 5 A
TR A U8 VA BT Y v A AR AR
i vbRE I A2 9 7R B LA AR ok B T R B (UL A
2) . I K RS BB Al A B0 I A el 2 RO i 58
TR C.

0 R
50
40 |
30|

20+

R AER/L

10 +

0F

-10

B2 AREEHERZFHETRHBE - IGESDEEEN

B Jr DL E ZAF T 7 vl s A iR b AR R O v T
a B.CoREME TR . X &R T OF
AL G b7 B R LR BRI AR B BRI T
PR UDAR by 2 (1] AR ARS I 3 ) 225 8] Ay A2 3 AR et R s
Pt T B 23 (] 5 7 MU FRL A & 30 3 DR 49 (DL T
3) B AE— BLAL TH RS AR AR Tl BE T IRy = 3
PP R ; O F VAR LR B AL U s . A
VOB AR . —J7 TS N T K R #5298 T B9 RE U7 L AR IR
T oy A X1 R 5) — T, T K
RORNE N A G N B P NRR &2 S G g L 1 3 ) 1 DS

0.9

FE—REW

BRI E/(m » s™)
o = o
w W ~

e
F

\
&
=

0 2 4 6 8 10 12 14
7K 7 W T B 35 T B 9/ m

TEXFAEHAE T A%/ D, E B 5= v 342 3 7
b2 X 5 Jin Y SRR W ZE U 58 65 mm/h {IRAE
BT B SRR 27 AR BT i 1) R T Y A
— 0, BRI E AR R 3 IR A I B I
S e 5 O oy 3 B B AR el 7 b KO . AR TR B YD RN
R A U 4 3 Yo VP fig 0 AR I 85 U1 07 3 W] 5 ) 25 3
TET 42 ok Bl 7 sk R el Ay v 2o AR T) s T s )
S5 T A o A8 U Y A B T A2 e Bl g e A v Ol
SER PR 2R o AR R e X AR A A R v A Y R, S
TR S T A T B g o R I A

| B WEE o
0.9}

0.7
0.5}

0.3}

BF R/ (m » s™)

0.1}

-0.1

0 2 4 6 8 10 12 14
7K 717 W T B 3% T B 8/ m

B3 AEERERTRMBE AEERMEETL

2.2 HEHERBEXRATDXRELER
&L 4 AT L L BR A SR D Ah L & 4% JR) 1 3 B iR

b 2 DR T % b 3 i B 9 5 A 3 T BT D oK
AL AR IR0 VA 30 4 R Pl D 208 - B i ke . LR g g



14 7K R 4

540 B

55 VR 7 0 L A5 1 78 Ak S B A B R R X 4R o 1
o 0 LA B 1 A8 K COL TR 4D, AR F #1848 J5) D,
E 2y vh i 73 513G in 116. 44 A1 136. 14 L, R
i DVE Z6 00 R AR ph i 4E T3 2 55 2
R MAHAE— B B 7 AR AR . il 4 pF
7N A% R BT C By 3 pl i AR T AR L A8 BT
(3 B 33 P2 U Uk T 28,17 Loy = v I T 7. 83
Ls#g Jm C T A3 50 3 5 V8 3 00 7= 00 43 9 sk 2 1 19. 70
F135.30 L, 3XJ& T 5 i 2 i 1 A2 I R AR
M. #J5m C Z iR R ER T B, W& =i

200

FH2E 34.66 L. #& Jm BT BARBAR b, B2 50 37 1
FCEF D YR kB ik 28, 17 L, LI 5 B 4l
FEAYE I 18 %0 . 38 B 438« {8 V8 3 4R ol o A A g 1
P 7.79 Lo A2 i b AN I TET 1V 82 V6 o 4= el o )
F B AR VA S TR 15 B b R SO B i
Pl 1) 52 ol A 04 ) O S A 1 30 TR 9 R #3E D 8, 1
HAERIFREES . MR C Y 32 5 B 55 V8 B 4= ol et 2 fm
D i ARl s 40 %0, Y B A 6006, FLYE T
FEL PN 1) 25 2 B3 1 2 o o 47 AU 50 W) bt e 0 ] DAAR
B 14 08 4 A 3 v 91 LN 1 A ok R A VD o R

100 ¢

80

Ul

AR

BT /%

B4 FAREHESTRHEESHEEME

C I35
[ a3
150 +
=
‘I_‘:[é
& 100}
#
S
50+t
A B C D E
T
3 W

P 3 T AR ik = v Ak R 8 UL A X 25 5 . 4R
T 4 L2 (e R S T L 1 WEPP 8
AUFN RUSLE/USLE #8834 /2 7 3 1 ROEE 9 KL il I
[C 8 NG 5 D O R T = - e s = <67 A T L
Jry AN [ XoF A8 i AR e v B AR 2CAS T 5 3 T LY
(R ik = U 22 5+ 4 250 L AR 90K 4 A 1 43
N3 APEB BB 1 m, RS 8 B
B 1—8) P46 5 3B (BB 9—13), DLk
TERA Y B p R e . BRI S 3T 09 4R Tl i Ry
0.124 m® , ¥{H 9. 52X 10 ° m®/m’, H Bt 5 420k
HINE] 1,05 X 1077 m’, 7 5 T (R ki A 8. 4800, &
PG I AR AL . I R R R T R (R
Br 11—13) /2 8 A~ 58 b 3 — 3 3 30 1T N 4R ol A oy ™
FEAY X3 m KBy B R ML F] 0. 069 m*, =1
HH 29, 80 kg/m’, (5 B AN Y1 R Il i Y 55. 56 %6,
¥R B AAF TR SRR B B R 0103 m® L B /N T
e AEB KA — 2 0D A T EROR B2 KRR
B R 025 B 28R 0. 019 m®, b H il & 1
18. 11 %0 o 2 il i B S5 1K 5 F 3 i 42 o A L e A T 0
T o V) 3 B Sy sk P ) 52 o ke L AR Dl e v 2 B e TG

Rihi Ry 0,085 m®, 7 bR Ny 22, 01 kg/m’, A
T4l R 1) 8189 Y0, T B I IS R A U2 A il 1)
P B A AT i s e g 3 X B0, A% R C 4R, HEAE
PR T 2 5 % 60 %6 07 B, 3% 1l B4R ik i (XA 0. 069
m’ , BT R L U B S EL A A A 4 AR kY
R I A ol 42 i) X 00 7 26 4 ol 1A 5 2 i 3 1 42 ok i
A 0.027 m?, ( EAR PlUE Y 39. 57 %6 5 VA B4R il i
LA 0.042 m®, (B AP Y 60. 43 %6, 42 15 i i
ik, HerF HA s B3 G B 10) e (B B 1)
15 b A R B T 7 VD A R ORI A . H 2 m Y
BB Ry 0. 022 m?, PR UPFALH 14, 16 kg/m”,
o7 AN v 31. 7100,

R LA b 43T AT R AR T T A I IR 4
SRR = U0 R S BB A R R R b B 1
STE— B TR LR AR A B . A
() A% J= T 18 Do ) 5 0 553 2 ol ) R JBE AR — B R L
FIEFBALIEAARE . 4 F DL E N B A 8 £ g2 i
o b it AR ST L s 30 0 R A2 Dok Ja) R R R T 5 L Ot i
HE A T B A FH 1 38 BB AS R A [RD 5 B0 il i i ]
JEE AR b 32 A RNV R T X . R
TR T 5% i 3 S L 2 R R i 3 RN R
Tl JBE 7T Rl A R T R B B S D) S T 2 o ) A



B4l

T R A A [ A AR R X % b A — Y Bk 8 4R ok 3 0 1 A BIL 15

WHGEREN R R R, %) B, C T, R A
JE L8 G T AR AR it o ARt i SRy i AR 5 (EL AR B 4 4R
T3 FEAS (] o A ok ok 222 A o2 AR AN TR] o el o T 2
b PP AT 42 ol g R 4 LA R L A AT LU AL
28 I 2% B Sl 05 T DA ) A e 38 0 4% U R O R A ot
A T8 I X 1) 3 R4 ROR 5 L S B0 T B
0 2 ot e B AR AT I 4 G . REAF AL T B 5 Bl R AR
SR B 014 8] 42 9 [ ) L2 i D 5 T B A8 A A 7
TR 5 T8 35 A B A28 T T L A 2880 0 2 8 A 334 T g 1R /A
(1) 8 ok e JEE (7 35 T 288 A 19 42 ok 7™ > Ak 3 6 9 R A
i Fr Ik F-

1 22 SCHR 0 WY A RS SR 55 R B 1 D D o
YRR B B G AN [R] AR Bl C " Ty R 0 A B 0 A 22
AR 31T T 8 Ao AR AR B 9 ok 777 T Y e T 3 v
PR AR X S AR ST I 25 R — B Ao B AR
b 7 U VR4 RO B AN TR] S e T AN [ AR AR SR 4 DK
WD R AT o AR B0 K DR R AR AR B A B R B9 4
T3 O o AR [ B 2 B2 25 AR T A0 IR VB BDIR A% B 3 A
O T R 4 D A T T F P T (R A I 5 4 2R
A7 T A B R B b 35— I B AR i B
% J5 DL ED 3 U6 WA B A U6k 0 2% i -5 1 44 A 5237
BAMYVIKAR., RS RERW, JRGA T NI
B LW VD A0 45 O s T b S A b L {E B
A SRR VR HE A S RN R GBS+ Fh T B 33 A
YDA /N Y KT T8 BT AR AT A 38 3 B4 4% 3R
S NIRTAR Y 35 Caie  B A TR b e UL R i
G ARk v RGN PR B O (] B 6 3 A
B Jr RoF T8 3 AR ok 44 52 Wi R R 0K A B T TR A B A
B AR B T T A R M b S R AL .

4w

FAT R 2 806 T3 K ) 2R R AR 5T p . 2 88
SRUE A2 BB K B0 ) 2 R AT 5P BpR 0L L 20 T
K Bl 91 2 B A b i A G AR R R 23 A R R R L T
R Y R G AR o O T T L AR T ) BT S 1R Y
I R B A e — DUBL B L A AR SR X R
B vb o e B I A R B SR AE — E B R BR A
T LA BTS2 AL ARSI T A B SR A
AR Bl Ty R OE 5T A DL 458

(1) A 300 At S AAR 3L 25 v a2t ) i B[] 52 o) 25
ST F) 8y 7 A% ok ok R b AR o b i A L T A
53 A ol ) D I R A 7 . A U U T 7 B TR AR A 4 o
LRl R R A R AR R A X AR AL I A AR
UL 75 U0 1) 5 T R R 3 Bl 7 AR i R AR el

(2) BREA T B 6 3 5 98 Bl i 7 00 L
3+ 5 PRI U YD R IR 00 2 BEER AL L AR R A B
R ok iR R T R B e S TR R A SR T L B g g
55 R 3 1R 7 U A AN ) e JRE () B L AR L3 3
PV E . R TRIRE B R R B 2 b g A 3 Y 7 b
P51 B e 0 AR o 38 42 5 15 1 S T 9 22 A

(3) Ty iR T 5 6 I ¥ o AR BN R ) 9 4
VI PRI A BRE & (S0 2 b 3k 90 L IA A 2880, O R 8 o VA 99
RS V8 3 ) T SR R ST LA K R TR i
Pl PN A9 R i i 2 S BOA I B AR A P 4 0k . Rl AR
LT 5 573 3 R R T T A S A T ) 4R o
JEE A 2580 o) R 22 3 3B T ) AR A DA ol S8 T R AR
7= U0 RE T e AR K

. AL FAATARTRIFHTREASZ
T M Ak B S0 AL S L) e 6 ¥ B, R b R B

L & % x @ ]

(1] JEscm. oK E LML JE st Bh2y i i 2004,

[2] Garcia-Ruiz ] M, Lana-Renault N, Begueria S, et, al.
From plot to regional scales: Interactions of slope and
catchment hydrological and geomorphic processes in the
Spanish Pyrenees [ J]. Geomorphology, 2010, 120
(3/4):248-257.

[3] Fu Bojie, Liu Yu, Lii Yihe, et al. Assessing the soil
erosion control service of ecosystems change in the Loess
Plateau of China [J]. Ecological Complexity, 2011, 8
(4) :284-293.

[4] Pan Chengzhong, Shangguan Zhouping. The effects of
ryegrass roots and shoots on loess erosion under simulated
rainfall [J]. Catena, 2007,70(3):350-355.

[5] Garcia-Ruiz ] M. The effects of land uses on soil erosion
in Spain: A review [J]. Catena, 2010,81(1):1-11.

[6] Nadal-Romero E, Lasanta T, Regii¢s D, et al. Hydrologi-
cal response and sediment production under different land
cover in abandoned farmland fields in a Mediterranean
mountain environment [ J]. Boletindde la Asociacion de
Gebgrafos Espanoles, 2011,201(55) :303-323.

[7] Best A C. The size distribution of raindrops [J]. Quar-
terly Journal of the Royal Meteorological Society, 1950,
76(327) :16-36.

(8] skafsk, £ o5 AL, E AR, &5, BT o imy J5 oL b Af o 0 1 58
R WA T 5T R R [T ). s BR R 2% 3k R . 2017, 32 (10)
1093-1101.

(9] Zfh & scit, S0 0 i, 45 BIOAR JR X 4R ol 7= v 52 ol )
WIS PP (1], AR 25244 2017, 37(14) : 4905-4912.

(101 U8 . 2= o5k, 9 PR . AP w7 35 T 09 O [R] o7 8 ) B 79

P L] K LR E R 2006, 26(6) : 28-31.



16 KR TR % 10 %
(11 T 3Cuée, Z2=5h. AN ) 33 1 M 4% 2 (8] A0 Jey X 38 78 2R 45 7= I study of rill hydraulics( T ): Velocity relationships[J].
FEUR R AR 86 [T . b BLARF 9%, 2010, 29 (10) : 1870- Transactions of ASAE, 1984,27(3):790-796.
1878. [21] Jin K, Cornelis W M, Gabriels D, et al. Residue cover
[12] Zhang Xia, Yu Guoqgiang, Li Zhanbin, et al. Experi- and rainfall intensity effects on runoff soil organic car-
mental study on slope runoff erosion and sediment bon losses[J]. Catena, 2009,78(1) :81-86.
under different vegetation types [J]. Water Resources [22] Wei Wei, Chen Liding, Fu Bojie, et al. The effect of
Management, 2014,28(9) :2415-2433. land uses and rainfall regimes on runoff and soil erosion
[13] Rey F. Effectiveness of vegetation barriers for marly in the semi-arid loess hilly area, China [J]. Journal of
sediment trapping [ J]. FEarth Surface Processes and Hydrology, 2007,335(3) :247-258.
Landforms, 2004,29(9):1161-1169. (23] BRER. B 4 XM 305 6 A Jmd 19 4 1 3l g o e 3 6
[14] Zhou Ji, Fu Bojie, Gao Guangyao, et al. Effects of 5[ D], By W4 . 76 42 P T K %, 2018.
precipitation and restoration vegetation on soil erosion [24] Zhang Guanghui. Hu Jianjun. Effects of patchy dis-
in a semi-arid environment in the Loess Plateau, China tributed Artemisia capillaris on overland flow hydrody-
[J]. Catena, 2016,137(137) :1-11. namic characteristics [ J]. International Soil and Water
[15] Li Grag, Abrahams A D, Atkinson J F. Correction Conservation Research, 2019,7(1) :81-88.
factors in the determination of mean velocity of over- [25] EF.EoJu.EXW, % BrymAREgESET
land flow [J]. Earth surface Processes and Landforms, FERTEU SIS AT ] K E . 2012, 26
1996,21(6) :509-515. (4):23-27.
[16] Pan Chengzhong, Shangguan Zhouping, Ma Lan. As- [26] DA BifwA . RAT, 4. B 4 Fr B DX 3 i K b o [
sessing the dye-tracer correction factor for documenting TR ST SO AR = e [T . BB RF 22, 2012,33(8)
the mean velocity of sheet flow over smooth and 2674-2679.
grassed surfaces [ J]. Hydrological Processes, 2015,29 [27] Gumiere SJ, Bissonnais Y L, Raclot D, et al. Vegeta-
(26):5369-5382. ted filter effects on sedimentological connectivity of ag-
[17] Darboux F, Davy P H, Gascuel-Odoux C, et al. Evo- ricultural catchments in erosion modelling: A review
lution of soil surface roughness and flow path connec- [J]. Earth Surface Processes and Landforms, 2011, 36
tivity in overland flow experiments[ J]. Catena, 2001, (1) :3-19.
46(2):125-139. (28] 4R7ZE, sk WAL . 4% 3. SR BF I AR () 5K LR 54 T 17
[18] Nearing M A, Simanton R, Norton D, et al. Soil ero- B AT R[] ], g 4 . 2012,43(2) :506-512.
sion by surface water flow on a stony, semiarid hill- [29] FEEAR.ZEL. 2208, %, AR AL R mK L+ 3%
slope[ J]. Earth Surface Processes and Landforms, Sk AR ) ] K A EEFEHR 2014, 28
1999,24(8) :677-686. (5):58-61.
[19] Wang Bing, Zhang Guanghui, Shi Yangyang, et al. [30] RF/F.ZE . LR A/ A w5 Ak 5 LR
Soil detachment by overland flow under different vege- KRR T]. PR 2 3 R, 2003, 22(6):576-
tation restoration models in the Loess Plateau of China 584.
[I]. Catena, 2014,116(5):51-59. (311 BRI EJF 5. B0 eb i /i ke 3 42 ik 5 R k7 L .
[20] TFoster G R, Huggins L F, Meyer L. D. A laboratory PR 5E,1999,18(4) :363-372.



