®’ W o %K
2007 % 4 H Joumal of Sediment Research %2

CRCRCINSE & AW 1P 7 Sk R Y 8 90 W L b QS 129 A D L D

\ 1.2 3 4 2 1.2 1,2 1,2
BALR" PR KA ZHANG Lo, & B, F W ke
(1R EEEB K R K LRFFARET B Bk 7121005 2. GJC R MRS K% BETE Bk 7121004
3. MEAGE KT KRR SE, G& f1g5  850000: 4. CSIRO Land and Water, GPO Box 1666, Canberra. A. C.T. 2601, Australia)

O R A BLACHL I 27 ob i 78 o 50 B L 7 B ol £ 3 0 00 B B ol R Xt Il o af der 0 BEE R 1) K ) 1952 -
2000 FEEEK ARW TS RESETT T o5 & a7, 555 0 - 0000 3] JE 1K (] % 4 O FBR K Bk O 434 Smm, 780 Rt
53.3x 10" m' DL 7.2 10", A0 SO AR LA S, IR 5B A A O R R L B e B L i iR
Mg Ry EET R EE GRS HIE XM AR DB, b 00 4E (U L A0 B B, 5
W) MY A 175 B B TR Ok 582 o) U X0 2 A ek R K R — AR TE 209 - 30 %, T 8 20 AR 76 1 59 A B 4 (A 25 F R
ST ) ol ) B BE Ak 40 %% A% SFUAE AR CHE XY TR UMD A B i . A4 8t S 00 X o i S 2 B R ORE 15 16 00 B R A 00 b
KA T BT IO B X RN 2K o A B AR P ) A O B A D 18,8 ¢ 10" " S VD REAEH M 3.7 x
0%, ST A EL L DX A K R R 15 A2 X (6] 42 R 10 il 0 B4 B i )

FEA: FEE R RY AR, KR WK KR WK &L &

o5 # S S157.1 SCARARIBAD: A SE R S :0468-155X(2007)02-0036-06

B v il e DX A R 1 2 H 1) DX J] R BRG] ] A X)) 37 9 6T o df AY 1 B sk 25 B RS O ) 97
KAFE R R XM B EPRRR L REM R = K KERKZ " H %K
Bt BRI MEK L RIFESBRESRX . ERBRE b, K T U8 (b xF K £ (7 55 5 5 i ) 137 50 i
WA RSKAEEZEARERI . REF 1959 4 3 8 12 B I5 Kb 8 7E B 758 75 %07 4 75 0 %
oh b WK R BK b (R RO O B 5 B 2, O B 8 TE BT P b 3 M X T R K R Ak B Kt (R
it Xt AE A I K B R VDR AL B RO IR B ST B B2 80 EARIAG A A TR L MBI, K1
DL 5 50 R bt 2d 70 A (X LAk 8 T inT g O[] i) K B0 AL | 8 58 4 UK - 3T ok 0 B Tl ] fp X ) 4R O F
RV I F > BT K U 5 R A R 1 AR M B B L A R R B Y LI {9 9 B ) R A
2,518 TN EMBOCETE " . B R B R AR Y R R R A KIE S S R
ISR PSR R TRUNSE R AT IR Ok & € RS SR N N R SN I <P & U R 14
MM R R M R . R - serp/ NRIE MBS AR A BT R BR 2RI R KB R, R
SR 7 i Ao B Z X R WAL R SR A IR T B AL AT AY 2 BT 3 FFL T RN ) 5 1989
BT DA TR RN T A AR SR & o b o B e M B E R R S ] g 1K ) 1Y
B B T8O U TP UE T P8 5 A B E AR R A M s ol 41 & %

1 AE S X B AR

R RD D AR N S RIS i B (AR I S o SR S N O S i L R RS A (R L L (VA
W% B # - 2005-12-08
EETE 973750 [ 2007CH407203 : 42 |5 L7 B2 19 317 3h KZCX2-XB2-05: b o & 4 00 [ CLWRI020020018 ) K of v [/ BFF B o 32 &
A
{EHMA BMRO961- ). 5 BREEAA EEKCERE/ARA/MS, EEIE L1038 B EM .

E-mail: xmmu@ ms. iswe . ac. cn

36



BEUnP 1 S X ), £tk B 86 100km”, T IC B0 EIOS
S17km, %K 2K 15 if ki BLTE 1 000km™ LA b A &2 ' -
RS U A T Il AR TR R R G E R RE AR 21 &
o ST T R T B e g R K R AR R 30 X
Wl 70% ., KM 82 HE, L RE L, R,
PR HEmERAHED. SHEALRMBELE
SR B AR A L R R R AR R A
HIEZ, A E R R E A EEX
FIAL 11y o 0K 45 U 4> 557 9 o0, o i R ot 58 X T
FURC A b = v 5 Sk BB

N35°

Bl AOHERXTRECRTHEE
Fig.1 Sketch of the reach from Hekou to

9 ?f *5]_ I? jj—-?z Longmen in the Yellow River basin
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Table 1 Order correlation of rainfall, siream flow and sediment in Hekou-Longmen region
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Table 2 Eigenvalues of rainfall, stream flow and sediment in several ten-ages in Hekou-Longmen region
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Fig. 2 Analvsis of the eritical vear of rainfall
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Fig. 3 Analvsis of the eritical vear of runoff

. , in the Hekou-Longmen region
in the Hekou-Longmen region
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Fig.4  Analysis of the eritical year

of sediment in the Hekou-lLongmen region
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Fig.5 The duration curves of rainfall {a) and runoff (b)), sediment (¢) in the Hekou-Longmen region
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Table 3 Changes of stream flow and sediment between prior and late periods under several rainfall

frcqucm'ies in Hekou-Longmen region
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Table 4 Impacts of hydrological and conservation works on stream flow and sediment in Hekou-Longmen region
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Impact of soil conservation measures on runoff and
sediment in Hekou-Longmen region of the Yellow River

MU Xing-min'~, BASANG Chille’, ZHANG Lu*, GAO Peng'?,
WANG Fei'”, ZHANG Xiao-ping'
U1 Institute of Soil and Water Conservation , Chinese Academy of Sviences . Yangling , Shaanxi Provinee , 712100, China ;
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3. The Burean of Hydrology Tibet . Lhasa . Tibet (850000, China
4. CSIRO Land und Water . Christiun Lubworatory . GPO Box 1666, Canberra , ACT , 2601 , Australia )

Abstract: Catchments in the [oess Plateau have been under the influence of human activities for centuries, in which
the main influence came from accelerated and intensified soil conservation measures in the last four decades. It is
important to evaluate the effects of these measures on the runoff and sediment in order to develop sustainable
catchment management plans in the region. This study evaluated changes of the data of precipitation, runoff and
sediment from 16 precipitation gauging stations and 2 hydrologic stations under large soil conservation measures. The
non-parametric Mann-Kendall test was used to identify trends of annual precipitation, runoff and sediment
transportation. The results showed significant downward trends for the runoff and sediment whereas no significant
trend for the precipitation during the period of record. The Pettitt’ s test indicated that a change point occurred in
1971 for munoff and 1979 for sediment transportation . Comparison of monthly flow duration curves for 19 years(1952-
1970) and 30 years(1971-2000) showed significant changes in stream-flow regime. Reduction in most percentile
flows varied from 20 to 30% . Whereas in sediment transportation . for 27 years(1952-1978) and 22 years (1979-
2000) . reduction in low flows reached to 40% , and in high flows even higher. The relations among precipitation,
runoff. and sediment transportation were established in the study area. The results showed that due to the direet
impacts of human activities, the runoff in the study area decreased annually by 18.8 x 10°m’', the sediment
transportation decreased by 3.7 x 10°t. Compared 10 former periods. establishment of soil conservation measures in
the study area was expected to be the driven factor to the decrease of runoff and sediment transportation .

Key words: precipitation; runoff; sediment; changing point; soil conservation; Hekou-Longmen region; the

Yellow River
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