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Fig. 1 The geographical position of Yanwachuan watershed
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PR AR, A My E A s, 2 80 ARG I 3 A5 I I, M 90 4EAR R
TR TR TAEFE R, R A A IGFRA B B . A 1994 4F D 3yn] itk 4 45t
FURAT AR H , 1997—2000 4F P e T 8 /N BIE I H 1999 4R IR B LR T AR
1994—2001 AEH4 A$ [H 1 FR 3.16 km?, AkHb 10.81 km?, A T.%iH14.94 km?, % 904Ef0K
SR A 2 ) 21 40 S A ORI H S0 . 2001—2005 A Y E K A R REAE S TR
FEN R H (fF166.57 km?) F12006—2010 4F AL B s 8 X 0 H - (i A2
236.68 km?) . Tl H K 14 hinkh G A 13.23 km?, #kHb 58.79 km?, A T Hikh 12.91 km?,
TAHBITI 10 5, Bt 120 5, JKEE3 4441, VaskBii 117 4b, 4351 957K,

2 BREIE
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AR RUE BT R FRAEREK . R 8 . bk 5 TR EE . ApE o
RS, Horp, BoKEGRE AR TEESS . ORI AR FL K SO 36 11405 s ARl
VORI R 11 i A s RO K Sty s FEU R R oAk FHTE R A - BAER
PR LI585 S0 ) 216 S UK BT 1 B AR T e V8 ;. B AR B34k 1981—2009 4

PG 52 3 ) B R U5 P B R B B S S iR 45 ) (http://ede.nmic.cn/home.
do/); 9W s FIK SCH B . A HES TR GBS 1 th B KR 2 R S VE gk AR RE
Bl g $e 4t s m ok 7 55 2 £ 22 10—k A #kF5 % (Normalized Difference Vegeta-
tion Index, NDVI) %4, 34 SPOT VEGETATION I J5 Mk (http://free.vgt.vito.be/)
Fidb Rl B JE X R IX BR2E 8 vhors - (http://westde.westgis.ac.cn/) , A SCEH 4—10 A
UL AL BAE 8 NDVI AR iz i AR 12 NDVIE AT 20T .
22 Hik

AR E SRR RZHIGE, G REK R 5120 0 5 iR A s Rt
SAAS BN E R K T, R IR BRI R A
2.2.1 S8 KHAE

BRRBE MRS S0 . SR CRBCNEHL, RAME B Z % (Double
mass analysis)ff A 28 FIR AR 4 [ RINJE B, feHiR 2 a MW EZ T, &
ST EEPED ) LR R R A AR i R R — B R R A B, — R AR AR AR
T3 E R AR, A AT LIRS 2 AR i Be kAR A AR . IR I S
KRR, SR TR VD AE L A TR R 3 A Pk —1, SRR 2R 0 2 — 4 L
4 UZBINEKIWESNFHEZELm, NI K R AR, HpbRgias kA
AR, R 1) b AR 6P DS TE S AR A R D R, 1) R R W R 2P, kR
KA GEAE i RIS NI 2 (AR I i sl v it A2 SR BT o R T /K SO [
1) 2 A E T RE S B SBA F2AE 1, IIILELE S abh Bl AR 2 A M AT LRI,
DIZFRAE SR 5, e Boor ] (S8 2 1) AR (RN ZE).

FEME 53R B 0 SRR I ARPR I AR R W E T TSR R, AR SCR FH Kol-
mogorov-Smirnov (K-S) kg%, HAGKSE 5 ™,

D=max|F, -F| (1)
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GRIRE A IFER], AT B WP LI A5 VO BB AR B AR TR AL, X
THHUH AR TR 43R 0, LA 20 Y b (A sl T R A BE LA R g 22, A HOK Y ¢
ZFAAR], W b#FT T 0, BIAAS G Xy REEAARE, IR EIAF TR
2.2.3 AL AT i E R 5
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A M EEARBIRE, n MEIEEKE. Mx-x KT FFTHAU/NTORF, sgn (x—
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Fig. 2 Double accumulative curves of annual precipitation and runoff depth/sediment transport modulus

ARSI 1 25 0 B E A 4], AR XA
T2 G R K D AR TR A R,
TRFAAR I 1 9K 27.33%, Fvb i b
FHT6.14%, JHIPAITIK A
32 FKDPKREEW

B SWmE e AR (K
3) AR ) C R R BAT A A
A —FhJ5 vk, RURTRIT 2RI 2210 e e R
R DAY L, ARHRER R A
FAAL, WA NZRIE S T SRy 5
APk E3ATLIE Y, TR HLY
X SR AR e 1 sk AR R v 0 ke A Y A
2 K-SHidy, 258 BRin AR 2 K3 ARG S B SR 2
?—}%ﬁ%{ﬁ%ﬁﬁ%? [g% (p<0_05) , U‘E Hﬂ j{ Fig. 3 Double accumulative curve of runoff depth and
ﬁiﬁﬂ‘ il REH’FJ: ) {ﬁ‘ fﬂﬁﬂ g 7J({’/|‘9é,% ’}'f’fkﬁ sediment transport modulus
e
3.3 RFEMKDRRTU

TETRIP SRR BIWIFEH, 27 AR JORK D S R AL, T HR A AR AR TR 1 i
VP RCECTE 23 [R) A ] B -0, FEA SRS R LA 7 Ui 4™ U0 I 23 708 S 1) L T S PR 9
PR AH 5 S0 o X R o2 T 7 T T AR i S S ] 119 56 R A TR 5 8 4 T b LAt il 1 7 1
RPN 2R
3.3.1 IKFEFNZK DR A B E

H 1981—2009 4F 5—10 JJ WL #) 216 37 1 P TR BB I AR U e VO Rdls . 73l R T 2k ik
BRI T BRI ESCRIT LG A7) R BSOR AR TR () A YD B (M) TB] OGRS [ 4(a)]. T U
h, XETERRAIEK, L R AR AR O M2tk pR AR LA RO W W 4 TR R gk, H
LR R EREEAR N, 228 Z AN ST RORE RE TR h-M O ] A e 191 s AR AL 5

M=Ch (5)

Ao R % C R B AR R A Vb i o P S Vb R A VDR S AR TR A L



1408 H % % | ¥ iR 30%:

P4 YRR AR R R VO ROEU F-35 S b i OG &

Fig. 4 The relationship between runoff depth and sediment transport modulus/sediment concentration
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R RN DT I 53Ry 3T GRS (<3 h) . iRy (3~24 h) A JiHS (24 h), I3
BrAEARIRIRE T 251 T, JEHERA 563K D R ML (K16).

K16 Bon TER K AT FLAS AR, SEAEI RN yA B 0 A8 i TR -5 i VD BB R) 1 7K Vb 6
RFHERKID R . DOKIPCRFHE LF, MM <10 mmA110 ~50 mm, FR5R<
1.5 mm/h, Jiit>24 hish, JEHEAR TR REAAAE 3 mm LA, AR HARREAE 45
TR CAE> ) 1.32F10.68, 1.06 7111.08. 0.90#111.49, 1.40H11.34, ENZid4aaiABiz
G, BIREERITEE SR (3 mm) LIN, KPR E T MR E>50 mm,
MR 1.5~4 mm/h, F#E>4 mm/h, Jiit<3 h JGIIE 3 ~ 24 hint, Zp 5742 >3 mm, >
3mm, >1 mm, >0.5 mmAI>1 mmZJ5, WVPEEGE TR, Beh A&
VoY CAE ST}y 0.69 F10.27 . 0.81110.20, 1.13#10.13, 0.37 f10.23., 1.21#10.36, R
AXT TR AR, & T e B R AR

MK TP S R AR R AT 48 78 AR B LA TR A5 2, MR <10 mm, 10 ~
50 mm i, JEFRITECEE DT B A T VD i RN, AR IR S i DA 1 OC R A
feli% (P<0.01), *fEEME>50 mmis, KIPKRBHUAEE (P>005); HFis<15
mm/h, 1.5~4 mm/hit, KPLRBEZE (P<0.01), YFiE>4 mm/hif, KPXRDE

K6 AIFRER M R SR BEOCR

Fig. 6 The relationship between runoff depth and sediment transport modulus under different precipitation conditions
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LR (P>0.05); MJilt<3 hit, KPR BMAEE (P>0.05), HJjHt3~24 hAl
>24 hith, KIPERZIMEE (P<0.01). ZE LR, BHHZEAIAHENTRIEN R . mWR
TRV 7 st A T A B AR R VD B R RS K, (E AT DL S AR IR I L IR A e
R T s AR 1) BN A A U o
3.4 FIERIENT KL X BB

R FU R ) 7K A A 25 T E— v 308 e A - b ) ) 235 ) R o e ol 7 5 P ok
B N EA A MF . JUHRE LA ) R IS shom BNk As T N 8 45 0F, ARHURI A T
MR IESE N, Sy R s D . 20 THE22 80 4EAR A% - HUR FHES AT 5 T AR/ INHE
SR> > g R > Hb> KR, HRTHMb A O R, (8 =0, iR
SER AR, AAN, MYEREOAR B ERS, RAM-KEA S5 29 a4t
K ZENDVI A i K% (P<0.05), FEuEWIAE K2 NDVISF(E 2 0.34, IGFLIAS]
0.41, YRR IA] L de AL ik 56 B 402500 5 B0 I A A e 7 25 1 P v ) %) (R A 7 2 446
KENAHIA R B B . KR R0 O AR W it I A Kk Vb Rk 2s , H 2
HR | S MHAE S Z N EREN, UG BRE AR R i 2 A
B PR 2], O 3 AR e X e s /K Uy D 365 2 1 R /N

TR TR R . WK T VAR 2 H R U 8 R I AR XK R R
FEAFAE o AT I AR YR A S AR Ik H A ™ B G (X 9 Sk Rl i T I S v
i, JEK TV A i A PR b B I 769 L B, A RFZ AR i 32 R BOA Sk B R i
HAR 20454 2 025 t/km®™, i HUR TG BRYA A2 Dl A0 S By 18 T AR, W e is
. SUBVATE I AR, VAR, R AR TR VD KO B AR, HHE TR
(R R 25 Ve TR AR ™, X 5 AR A U VD 85 v T UK R 25 FR AR EARLA
B AT RERZ M 7K VD O 22 AU b TR 1997 A1 A LAY B8 17815 T340

R K S AR AR BIGTE WA R RS R I R |, #0387 IR H
PR AR AR VD B, Je il BUR B K VD 06 R AR b B 1R R .t PR ANG
P HR AR Tt 0 T RS B S, LI P TR e i S e R R R BT P S R A
R, HIESHEX S R R K DO R AL AR B, XA FRE— 25T

4 45k

I FH B - 5 A AR XA L)1 34k 1981—2009 4R [k . AR MR VbS5, BF9E 1%
TIRIK VDI R FFIE 52810 B X A B N, A58 LT 4518

1) 1997 45 A FC ) i s 0K 0 V0 A W 8 2R R0 FE T 4, 19811997 4k JE i
#1, 1998—2009 4 MG HEM . FEAERUE I, IR BRINIZIR AR T IR S 5 VR R 1 5 2R
IR L R E (P<0.05),

2) 19812009 4 [AIAR BL) L3 v 6 RN P9 A8 I TR 5 s VRSB 353 5 Vb i ) 56 R AR TIE
H: ARTIRFARTIR (3 mm) B, KPR EHEERK, #idinR Rk, Kibx
REHRRE RN, R RE B, GHEIKY KRB S (P<0.05), FAf{RFHTD
AT M

3) FEFEMAETHAYREDL T, SEEFRE>50 mm, W#E>4 mm/h s JiEF<3 hist, 34
PRI B E I AR R S D BRI A O R A A 2 (P>0.05), YRR <50 mm,
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<4 mm/h s GI>3 h i, SRR KV R AL (P<0.01), BIZEEREE
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YRR RUBE L BB K VD5 2R B M 00 A A 25 AR A LA

&% 307k (References) :

[1] Zabaleta A, Martinez M, Uriarte J A, et al. Factors controlling suspended sediment yield during runoff events in small
headwater catchments of the Basque Country [J]. Catena, 2007, 71: 179-190.

[2] Zhao W W, Fu B J, Meng Q H, et al. Effects of land-use pattern change on rainfall-runoff and runoff-sediment relations:
A case study in Zichang watershed of the Loess Plateau of China [J]. Journal of Environmental Sciences, 2004, 16(3):
436-442.

[3] Walling D E, Teed A. A simple pumping sampler for research into suspended sediment transport in small catchments [J].
Journal of Hydrology, 1971, 13: 325-337.

[4] Williams G P. Sediment concentration versus water discharge during single hydrologic events in rivers [J]. Journal of Hy-
drology, 1989, 111: 89-106.

[5] Eder A, Strauss P, Krueger T, et al. Comparative calculation of suspended sediment loads with respect to hysteresis ef-
fects (in the Petzenkirchen catchment, Austria) [J]. Journal of Hydrology, 2010, 389(1/2): 168-176.

[6] R H, AR BL 2] ot B P B VA AR X VR 3 AN R K iR 2 Ba B2 3], Hh R 27, 1978(6): 671-678. [GONG
Shi-yang, JIANG De-qi. The soil loss and treatment in a small watershed in loess area in the middle reaches of Yellow
River. Science in China, 1978(6): 671-678. ]

[7] B2, Ry, SAYEE, 25 1 B VA 81X & VK T B B g 2 9], KR 544k, 1982(7): 26-35. [WANG Xing-
kui, QIAN Ning, HU Wei-de. The formation and process of confluence of the flow with hyperconcentration in the gul-
lied-hilly loess areas of the Yellow River Basin. Journal of Hydraulic Engineering, 1982(7): 26-35. ]

[8] Fafukk, AT, Bedb 7 VA W B 1 7 Vb BE R BT 5[], 7K b AR 55 2741, 1990, 4(1): 11-18. [WANG Meng-lou,
ZHANG Ren. Study on the storm-sediment yield model of the Chaba gully basin. Journal of Water and Soil Conserva-
tion, 1990, 4(1): 11-18]

[9] R4, dmBML Bedbrh /N Py & T [CU 3% L UK LR R LR A A BERHE R 22 VORNL . Mz vhIE R
2B 76 A6 /K A CRFRAF 7T AT, 1981: 251-253. [MOU Jin-ze, MENG Qing-mei. Calculation of annual sediment production
on medium and small basin in Northern Shaanxi // The Information Compilation of Scientific Symposium on Water and
Soil Loss Comprehensive Harness in Loess Plateau. Yangling: Institute of Soil and Water Conservation, CAS & MWR,
1981: 251-253. ]

[10] Zheng M G, Cai Q G, Cheng Q J. Modelling the runoff-sediment yield relationship using a proportional function in hilly
areas of the Loess Plateau, North China [J]. Geomorphology, 2008, 93: 288-301.

[11] Zheng M G, Yang J S, Qi D L, et al. Flow-sediment relationship as functions of spatial and temporal scales in hilly areas
of the Chinese Loess Plateau [J]. Catena, 2012, 98: 29-40.

[12] KB UIE, S E, FRik. B 4 b i 8% DOR O AN 7 23 18] RO K v 96 R K5 R [3]. A2 35274k, 2007, 27(9): 3572-
3581. [ZHENG Ming-guo, CAI Qiang-guo, CHEN Hao. Effect of vegetation on runoff-sediment relationship at differ-
ent spatial scale levels in gullied-hilly area of the Loess Plateau, China. Acta Ecologica Sinica, 2007, 27(9): 3572-3581. ]

[13] JZR e, sk, ok R, 5. T o b VA A% X /NG B 1l = VD R AE 52 [9]. A HLBR 4, 2011, 42(3):
36-43. [YUAN Cui-ping, LEI Ting-wu, ZHANG Man-liang, et al. Sediment yields from the parallel watersheds in the
hilly-gully regions of Loess Plateau. Transactions of the Chinese Society for Agricultural Machinery, 2011, 42(3): 36-
43.]

[14] Zfut, RN, HAER, 45, FEK IR R RERT 3 1 XJREK YD G R K sE e [J]. K AR RRE2, 2013, 11(4): 9-
16. [YAN Qing-hong, YUAN Cui-ping, LEI Ting-wu, et al. Effects of precipitation and erosion control practices on the
rainfall-runoff-sediment delivery relationships of typical watersheds in the hilly-gully region on the Loess Plateau. Sci-
ence of Soil and Water Conservation, 2013, 11(4): 9-16. ]

[15] XUEHE, AHribe, 45 DOk, 45, B I o v B DX MR YA del b 3 ) FH AR A X /K7D 56 SR I RE I [9]. b Bt g, 2010,



1412 H % % | ¥ iR 30%:

29(5): 565-571. [LIU Shu-yan, YU Xin-xiao, XIN Zhong-bao, et al. Effects of land use change on runoff-sediment rela-
tionship at watershed in the loess hilly region. Progress in Geography, 2010, 29(5): 565-571. ]

[16] P, A, BREE B, ST e N ISR T V0 SRR W0 A [J]. Hb 3 523K, 1966, 32(1): 20-36. [JIANG De-qi,
ZHAO Cheng-xin, CHEN Zhang-lin. A preliminary analysis on the source of runoff and sediment on small basin in mid-
dle reaches of Yellow River. Acta Geographica Sinica, 1966, 32(1): 20-36. ]

[17] 3854, 250, SA0R. Ko [M] . dEat &5 20A ek, 2003: 68-70. [HUANG Xi-quan, LI Hui-ming, JIN Bo-
xin. Hydrology. Beijing: Higher Education Press, 2003: 68-70. ]

[18] ZM, ATERL, X 4x, & bl B AR S @ WK R RN [3]. KR 244, 2010, 41(11): 1325-1332. [QIN Wei,
ZHU Qing-ke, LIU Guang-quan, et al. Regulation effects of runoff and sediment of ecological conservation in the upper
reaches of Beiluo River. Journal of Hydraulic Engineering, 2010, 41(11): 1325-1332. ]

[19] Wigbout M. Limitations in the use of double-mass curves [J]. Journal of Hydrology, 1973, 12(2): 132-138.

[20] Searcy J K, Hardison C H. Double-mass Curves [M]. U.S. Geological Survey Water Supply Paper, 1960: 1541-B.

[21] XL, TKF5E, s, &5, XA M B T7 VLB AR AR K SO R AU ST e R =) 1R R [J]. 7K SC, 2010, 30(4): 47-
51. [MU Xing-min, ZHANG Xiu-gin, GAO Peng, et al. Theory of double mass curves and its applications in hydrology
and meteorology. Journal of China Hydrology, 2010, 30(4): 47-51. ]

[22] Zheng M G, Sun LY, Yan M. Temporal change of runoff and sediment load and their differential response to human ac-
tivities: A case study for a well- vegetated mountain watershed of southern China [J]. Journal of Mountain Science,
2014, 11(1): 73-85.

[23] Zheng M G, Qin F, Yang J S, et al. The spatio-temporal invariability of sediment concentration and the flow-sediment re-
lationship for hilly areas of the Chinese Loess Plateau [J]. Catena, 2013, 109:164-176.

[24] Libiseller C, Grimvall A. Performance of Partial Mann-Kendall test for trend detection in the presence of covariates [J].
Environmetrics, 2002, 13:71-84.

[25] Wang Y, Liu W Z, Li Z, et al. Effect of comprehensive management on runoff and sediment reduction in Yanwachuan
Watershed, Loess Tableland, China [J]. Nature Environment and Pollution Technology, 2014, 13(3): 457-464.

[26] AR, 2550 [E, BRI, — PRt MoK VD A5 ) K L AR A R () )RUBE [/ 3 [9]. HE3ELATT 55, 2007, 26(4): 745-754.
[ZHENG Ming-guo, CAIl Guo-giang, CHENG Qin-juan. One new sediment yield model for single storm events and its
application at annual time scale. Geographical Research, 2007, 26(4): 745-754. ]

[27] JA 3%, SRIBZR, flrh, 45 B LD X 22 L8 /INARIR 9 R AR S 7 Y RFALE [9]. 0 K R GRFR RS2, 2011, 9(1): 33-38.
[ZHOU Jing, ZHANG Xu-dong, HE Dan, et al. Characteristics of runoff and sediment yield for rainfall events in Nver-
zhai small watershed of Wuling Mountain area. Science of Soil and Water Conservation, 2011, 9(1): 33-38. ]

[28] 2Bk, AL, S0 Ie e, A, B VAL 3 b i Ml TR SR PR I R R AR Ak 3 B[], 7K R 4R, 2013, 44(7):848-855.
[LUO Lin, WANG Zhong-jing, LIU Xiao-yan, et al. Changes in characteristics of precipitation in flood season over five
typical basins of middle reaches of the Yellow River in China. Journal of Hydraulic Engineering, 2013, 44(7): 848-
855. ]

[29] £EZgE, £, AN . 3 s JEUAS 0] 2 28 R 11 B 7K AR P RRALE [9]. 5 IX B8 U6 5 P45, 1999, 13(1): 34-42. [JI-
AO Ju-ying, WANG Wan-zhong, HAO Xiao-pin. Characteristics of rain-storm in different pattern on Loess Plateau.
Journal of Arid Land Resources and Environment, 1999, 13(1): 34-42. ]

[30] Mffede, iafmn i, BhAR, &5, 0 itk AE 4 78 o5 Sh AR AL RAE B 3 5 B RN 126 & [J]. A= 244H, 2008, 28(3): 925-938.
[CHEN Cao-cao, XIE Gao-di, ZHEN Lin, et al. Analysis of Jinghe watershed vegetation dynamics and evaluation of its
relation to precipitation. Acta Ecologica Sinica, 2008, 28(3): 925-938. ]

[31] ESuk, sk, QIFK %, 5. IR 2 VAV R 78 o6 3840 5 9K 98 b 2 as 7 1 [9). YR VDR 5T, 2006(2):10-
16. [WANG Guang-gian, ZHANG Chang-chun, LIU Jia-hong, et al. Analyses on the variation of vegetation coverage
and water sediment reduction in the rich and coarse sediment area of the Yellow River basin. Journal of Sediment Re-
search, 2006(2): 10-16. ]

[32] ZE/NJ7. B v ) AR X SRV SR A= Tk 23 A R AE S R AL [D]. #: PEALARAREHCR %%, 2009. [CHE Xiao-
li. Study of the distribution characteristic and evolution of headward erosion on Dongzhiyuan of loess gully region. Yan-
gling: Northwest A & F University, 2009. ]

[33] SIKZL, RERL. B 45 3% 1 v oh) AR (X - 42 1t (¥ " Cs VR 9T [9]. /K HARERIE ), 1997, 17(5): 7-10. [WU Yong-hong,
KOU Quan. The method of *'Cs to study soil erosion in the loess gully area of east Gansu Province. Bulletin of Soil and
Water Conservation, 1997, 17(5): 7-10. ]



81l T = A W R AL T RO VO 2 L st B i o 1413

[34] ABACHT, XM, 4. 2 i K A O AT DRk 3 K Rk ai 7 B [3]. K L ORFFWEE, 2008, 15(5):
204-207. [QI Yong-xin. LIU Ze-rong, WANG Xing-zhong. Effect analysis of soil and water conservation from the Loess
Plateau Watershed Rehabilitation Project (Phase Il). Research of Soil and Water Conservation, 2008, 15(5): 204-207. ]

[35] AEAGE, T340, Zeuk, 4. B b J5LEe B v A% DX U M 1 9 /K By b 35 43 # 9], - X B U6 5 B0 35, 2001, 15(1):
78-83. [JIAO Ju-ying, WANG Wan-zhong, LI Jing, et al. Soil and water conservation benefit of warping dams in hilly
and gully regions on the Loess Plateau. Journal of Arid Land Resources and Environment, 2001, 15(1): 78-83. ]

The Flow-sediment Relationship and Its Response to Watershed
Management in Yanwachuan Watershed,
Loess Plateau Gully Region, China

WANG Yun', LIU Wen-zhao?, LI Huai-you®, ZHANG Xiao-ping?

(1.College of Resource and Environment, Northwest A & F University, Yangling 712100, China; 2. Institute of Soil
and Water Conservation, CAS & Ministry of Water Resource, State Key Laboratory of Soil Erosion and Dryland
Farming on the Loess Plateau, Yangling 712100, China; 3. Xifeng Soil and Water Conservation Experimental
Station, Yellow River Conservancy Comission, Qingyang 745000, China )

Abstract: In this study, we investigated the variation of flow-sediment relationship before and
after comprehensive management and its response to the management in Yanwachuan
Watershed of Loess Plateau gully region. Results showed that the runoff and sediment
underwent a significant shift in 1997, and the human activities, which had positive influences
on controlling soil erosion, were enhanced in the watershed after 1997. Thus, the whole period
was divided into two sub- periods, the base period (1981-1997) and the management period
(1998- 2009). Whether at annual scale or single rainfall event scale, the flow- sediment
relationship between runoff depth and sediment transport modulus varied significantly in the
management period comparing with that in the base period. The sediment discharge at unit
runoff depth in the management period was significantly lower than that in the base period. At
single rainfall scale, the flow-sediment relationship tended to be stable when the flow discharge
exceeded a critical value of 3 mm. When precipitation was less than 50 mm, rainfall intensity
was lower than 4 mm/h or rainfall duration was longer than 3 h, the flow-sediment relationship
in the management period showd significant variation. The comprehensive management of soil
and water conservation had altered the flow-sediment relationship significantly at annual scale
and single rainfall scale. The sediment discharge at unit runoff depth of individual rainfall
under condition of medium-low precipitation, medium-low rainfall intensity or medium-long
rainfall duration would be significantly decreased by the comprehensive control measures.

Key words: Loess Plateau gully region; Yanwachuan Watershed; flow-sediment relationship



