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The characters of different flood regimes on soil erosion and sediment transport in
a typical small watershed in the gully region of the Loess Plateau
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Abstract; In order to clarify the flood type’s characteristic of runoff and erosion in Gully region
of Loess Plateau, 100 floods are selected from the flood events which happened during 1964—
1985 according to the related standards. And then those floods are classified into A, B and C with
the help of the fast clustering method and the discriminant clustering method. Correspondingly
they have their own trait with type A and type C possessing the highest accumulative runoff and
sediment which are 64 % and 74 % respectively. Type C has the strongest runoff generation capac-
ity , with the second strongest being type B. According to the variance analysis, flood type has an
impact on runoff generation capacity, soil erosion degree and water-sediment relationship, and re-
duces the runoff coefficient with sediment transport modulus means soil conservation measures
coming into effect.

Key words: flood type; fast clustering method; discriminant clustering method; water and sedi-
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Fig. 1 Result of discriminant analysis of flood regimes
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Tab. 1 Final clustering center by the clustering

discrimination method
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Tab. 2 Statistical features of different flood regimes
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and suspended sediment yield under different

flood regimes
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Tab. 3 Comparison of runoff and sediment discharge under different flood regimes

Wk kP U H g o M/ Gl
ppii] s} [A] mm (mm/h) mm ¢ (m*/s)  (t/km’) (kg/m*) (kg/m*)

A 19700928 22.7 1.0 22.23 0.2 0. 89 0.12 4.74 3.17 102

- 19840525 20. 1 1.2 16. 71 0.15 0.74 0.22 0.32 1. 61 2.21

B 19681008 60. 70 0.70 90. 83 3. 47 3.03 1.22 6.27 1.13 4. 36
- 19810814 68. 58 0. 60 105. 51 1. 84 1.70 0.11 2.08 75. 80 522. 00

C 19640819 55.1 2.4 22.50 2.70 4.76 0. 38 10. 47 9. 55 33.3

o 19850913 56. 6 2.6 21.89 0. 66 1.21 0.32 3. 34 3. 88 18. 8

TE AL C NP & U, Con HIRRE DI,

A BLUE K B PR HE K 5 o3 ) kAR AR IR B
1 K6 RS 3 LA PR ORIt K S 1 Y AR A B D R AR
SR BR LI g, Ab HA S B ] T R, o
W BWM 0.2 mm FREEH T 0.15 mm, 2> T
252 P& EBMN 3. 17 kg/m® WA FE T 1,61
kg/m’ , WK IV 8K 45 2 .

B Rt /K i 9 CHE 7K =54 43 e AR AR IR BRI
K a1 IAGR 3) I 2] 5 B 28 2 L 4R 3R L AR
VD FESHCR I B R B AR R R, N 3,03
B2 T 1. 70, 4E R 2 A8 3 380 R T 7 3 RE 1 I S 4L
TRV A N B U] T R /N TR A R O RE ) Y

C RUUE 7K 1Y P R 7K S e A2 7R K O FReif 3
WIS, 5 B AU BE K B0 28 L, X — B 0 4%
K A ORAERE It 9 A O b S B, 5 At ik K 2R
AE, PRI C RUBE K R0 R, A M, B e 38 1 48
KA 4.76 t/km® Fl 10.47 t/km®* TR T
1. 21 t/km® F1 3. 34 t/km?,

LEA LA LAy B, AL HE TTRR A B 8 i 7E N 1 25
K A AR it 7 — o AR 0 T R /N I
B K AR B, 1964-—1969 4F, X — i W% £ 4
77 R A it 3ol %) 3 1T b T s s S L e SR A AR

S L BWHIMARR T B™EE WA K BT
TEVR B, BD 1970—1979 4F, 3% — W BB T K
SR A% D RN M A TR A% B R M 0L A AR AR
UL 0 D T 0 A T 3 B S B T K SR £ Tk 04
AR TR BT AR EDIE T 3 — &, W USSR T
R, KR, 4 20K b R R i 2 i B 0
WA SR B RS - Bl A2 T 2R B0ORN i U0 AR
A /NI T EOK R R AR B T g RE
L R S T Y =

4 4

i#

1) DAJE K Dy s 8t 0 it ARG K A8 O R — it
IKFFE S H0 R A8 5, PR R /N {8 il 19641985
AR 100 Sk K= R4 ol = RS A0 . A RUAR i TR i
JIN b DA S A /0 Lt K DT R AR L R A R e R s B
T2 VR B K b 0 O SR v b K D I B L R R
ARG 5 C AR G VR S v L 1t 0 90 o e K LTk OK g
B L & AR

2) 23 A R ZERY PR (1 72 300 72 V0 AR AE 22 5
PERR . A BBt K A B4 R R A
64 %05 BLAR C RUHE K A BT FE W &AL 28% . {0 B
T VD BT 5 B R s L IR BT 74 %05 C At



i

P TP A ¢ B e SR AR DX L /N U AN () ik Kk 2 A Y R ol A v AR A 343

JK B U RE ) deea , B BRI Z o T7 22 A B
TR IR & 08 I 8 3 T 7 9 RE ) L K R O R R B L
TR R R Y BA —E R g, A BLAC
TUHE K ) 96 5 B L S T i e K B Ok B 2
HEIK R, N A B

3) WU b Y & 2K b DR 1 i S 3
TARBLVE AT . 53R B0 AR LG L 36 B1US 148 0 & %L
A U AR SRR J3E T e JE R A VD B, 4% 26 it
JK ) i D AR W A R T 50005 B A BUHE K S IS
W1 B REUA C BB K B B e A i T R T 5 X SR fE
R HOR LR AT B] T — 7 B

L ESdE

(1] Zfh, Z2KW, S, 4. 203 3 a8 Bt ik e T L 4
R [T, Rolk TARS4 ., 2015, 31(2) . 124-132.
QIN Wei, ZUO Changqing, YAN Qinghong, et al.
Regularity of individual rainfall soil erosion in bare slope
land of red soil [J]. Transactions of the Chinese Society
of Agricultural Engineering, 2015, 31(2). 124-132.

[2] WEI W, CHEN L, FU B, et al. The effect of land uses
and rainfall regimes on runoff and soil erosion in the
semi-arid loess hilly area, China [J]. Journal of Hydrol-
ogy, 2007, 335(3/4) . 247-258.

[3] FANG N, SHI Z, LI L, et al. The effects of rainfall re-
gimes and land use changes on runoff and soil loss in a
small mountainous watershed [ J]. Catena, 2012, 99
(1) 1-8.

(4] FBRAAT, P, Pz, 5. WAL AR AL S A B KON

ZEAEY I IR M [T R HUAE R, 2016,
47(2): 90-97.
ZHENG Fenli, BIAN Feng. LU Jia, et al. Effects of
rainfall patterns on hillslope erosion with longitudinal
ridge in typical black soil region of northeast China [J].
Transaction of the Chinese Society of Agricultural Ma-
chinery., 2016, 47(2): 90-97.

(5] W&, AT, BE A, & RN AR B L X

TS f o e A S OF Y [T, KA 224, 2012, 43
(9): 1084-1091.
Wen Leilei, ZHENG Fenli, Yang Qingsen. et al.
Effects of rainfall patterns on hillslope farmland ero-
sionin black soil region of northeast China [J]. Journal
of Hydraulic Engineering, 2012, 43(9): 1084-1091.

[6] ik, JFARM, FER, 5. FEWIEBAAK LIRS
WX/ EOK LR [J] £l Bl = 4k,
2014, 45(2) . 169-175.

YAN Qinghong, YUAN Cuiping, LEI Tingwu, et al.
Effect of rainstorm patterns and soil erosion control
practices on soil and water loss in small watershed on

Loess Plateau [J]. Transaction of the Chinese Society of

Agricultural Machinery, 2014, 45(2); 169-175.

L7] ®VE T, R, Ok, 45, FRm AR v o8 0 5

PRSP ROBATSE [T, AR K FE ¥4, 2014, 23(4) .
46-53.
ZHAO Xining, WU Pute, FENG Hao, et al. Study on
rainfall and runoff regulation and regional effects of run-
off conservation and sediment reduction [ J]. Journal of
Natural Disasters, 2014, 23(4) . 46-53.

(8] MR B2, Xz, B, EFRF S MNK B IR R
MEPEALECE [J]. AR, 2010, 32(3): 81-82.
CHEN Weibin, LIU Shengyun, DONG Zengchuan. Op-
timized arrangement of soil and water conservation
measures based on runoff regulation and control [J].
Yellow River, 2010, 32(3): 81-82.

(9] Mrisk, PR, M., M LEXABRWBEERAERR [T
TR SRR, 2008, 6(4): 94-99.

ZHAO Kerong, CHEN Lihua, XIAO Yang. Measure
system of runoff control in Loess Region [J]. Science of
Soil and Water Conservation, 2008, 6(4): 94-99.

[10] RiBTy, REHE, RYEFF, % BOm s #5 it T roK T

o th A R SOOI VD RN Y [T, KA 2=, 2010,
41(7): 870-875.
WU Shufang, WU Pute, SONG Weixiu, et al. Study
on the outflow processes of slope regulated by works
and its effects on overland flow and sediment reduction
[J]. Journal of Hydraulic Engineering, 2010, 41(7):
870-875.

(1] SRBO7 . RERR, Jr W, BT A2 U i 2 92 7K ik

TR [T]. Rk TR 24, 2010, 26 (3):
14-19.
WU Shufang, WU Pute. YUAN Lifeng. Hydraulic
characteristics of sheet flow with slope runoff regula-
tion [J]. Transactions of the CSAE, 2010, 26(3): 14-
19.

[12] k&, MR, faIEESE, 45, BOW R IS A g 20 i i
BEoK o RS (1], KRBT, 2016, 38(1): 1-4.
ZHANG Min, ZHANG Mingwu. HE Guiying. et al.
Analysis of erosion efficiency in different flood wave
type on non-floodplain flood in lower Yellow River []].
Yellow River, 2016, 38(1): 1-4.

[13] Z= ik, B b I/ 3K B2 R R ™ b i 5 [T, W4

GILT R4, 1996, 12(3): 177-183.
LI Zhanbin. Study on small watershed single storm
erosion sediment yield in loess region [J]. Journal of
Xi” an University of Technology. 1996, 12(3). 177
-183.

[14] 2= 50k, FFRE, MaG, S5, il BF i i Bl w2 o 7
UAESE (1], KA, 1998 B H 1) : 19-24.

LI Zhanbin, FU Suhua. XIE Jiancang, et al. A study



344

P22 TR 2F 2R (2017) 55 33 B4 3 1

[15]

[16]

[17]

on storm runoff sediment yield in Kuyehe river water-
shed [J]. 1998
(S1): 19-24.

R, WE L WA, S F/NITE RN [ R AL 21
THIKR WA [T]. K REFER, 2014, 34(3).
39-43.

YUAN Jing. ZHANG Fu. LI Huaiyou. et al. Law of

soil and water loss under different measures in South

Journal of Hydraulic Engineering,

Xiaohegou watershed [J]. Bulletin of Soil and Water
Conservation, 2014, 34(3): 9-43.

ROCE, E, THIEN, 5. 8 R IR A XK R
PR g o5 [J]. AR E W, 2015, 37 (4):
98-101.

ZHANG Rongjun., GUO Jia, YU Yanli, et al. Study
on benefit of water diversion and soil conservation for
water and soil conservation in gullied Loess Plateaus
[J]. Yellow River, 2015, 37(4): 98-101.

ML, LU, HeAeN, SO bR IR ALK LT/ i
UK LARFE R M B K IR Ak e B [T, K AR5
%%, 2011, 18(5): 119-123.

ZHU Yue, JIANG Lihua, Bl Huaxing. et al. Benefit
analysis of soil and water conservation measures in con-

trolling soil and water loss in small watershed of the lo-

(18]

[19]

[20]

ess plateau gully system [J]. Research of Soil and Wa-
ter Conservation, 2011, 18(5): 119-123.
ZHENG M, LI R, HE J. Sediment concentrations in
run-off varying with spatial scale in an agricultural sub-
watershed of the Chinese Loess Plateau [J]. Hydro-
logical Processes, 2015, 29(26) . 5414-5423.
TKIRVE ., AR, R, . M B ALK H AN
T A R kK e A i b oy [T, R LB 7 i
2016, 47(8): 109-116.
ZHANG Letao, LI Zhanbin, XIAO Junbo, et al. The
influence of different flood regimes on soil erosion and
sediment transport in a typical small watershed on the
loess hilly-gully region [J]. Transaction of the Chinese
Society of Agricultural Machinery, 2016, 47 (8):
109-116.
TREE, A, BRE, % AR K ARREL R R
EARRRAE AT BT [J]. P 3T R%44H), 2014, 30(3);
357-365.
QIAO Xueyuan, SHI Peng, CHEN Xi, et al. Analysis
of the change characteristic of river runoff in different
climate zones [J]. Journal of Xi’ an University of
Technology, 2014, 30(3): 357-365.

(GifEgmi M

)





