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Tab.1 Land use in Majiagou watershed (2017)
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Fig.1 The river network and 39 subsheds of

Majiagou watershed
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Tab.3 Subsheds with similar terrain and landform factors in the Majiagou watershed
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Tab.4 Land use in the paired subsheds
(12 and 18; 27 and 31)
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Tab.5 Sediment transport modulus in each

of the paired subsheds
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Tab.6 Land area served and capacity of silt dams

in the Majiagou watershed
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Fig.4 Land area comparison of silt dams
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Fig. 5 Siltation volume comparison of silt dams
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Tab.7 Sediment reduction and contribution of conservation measures
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Fig.6  Annual contribution rate of the four major
measures to reduce sediment

BEA, NZR T dn] KU Y, e R T ik —id g2
J7 ik AR R, 1990 2007 AEARE R TR e K
AR TR LI, MU TH PR I R s P e 55
KR TS 2 AR YA AR TR 3R BEATS SR
Ne UL A Bk TP BT K A 1990 - 2000 4
42.28% ,2001 - 2007 S -443K 58] T 46.97% , 5 B
AT TR AR —F

M 1990 —2007 4 - 35 7K - P 45 15 it 0 7> 3¢t 57
BRI, T GBI s TR v e STk 3O, it
IRV B TR AR OB/ o RIS T4 T P 4 U
NI RN Ry L N2 T TRI= L Y
JER Ry, o TR AT VD i b LY
FEYD LU AR I/ , A R T A PR 300 4 fefE
FZ i, A M DR 2 A AR08 0 A P B s T B

4 iFig

UCAER RS AR - A7 98 3h AR & 1E
T B OK V0 A T AR Ak, T S ol v 4 i
1919 - 1959 4E[4F 16 42 1 /b % 2010 4F LK 94

VAL v i 18029 94% o TR Vb I SRS, 2
TR ER ARG TR TR K U A VR R Tk R
S5 ZR 9 [P Ao o B R M) S T 7K YD 42 A
FAAT SR A AR T W O E

iE 30 4R 7 E AR HHE RECRE T, 21 1 X
AT R AR B, AR A 20 (42 70 4R
I 20% , 7K L AR FFAR A R B b 22 3]
IV 1 T Z W, AN E B IR R SR
TR Sel D PR i S U AR IR 22 L el A U R A
LS A% ISR 32 280 - Bt 6 AR BE 5 R A 38, IR
Sl PR JRE S, AP i 2 A 7 0 S A B A
R TR] ER I IR A , 2 1 3 8 v OB ] 2 78K
WY D A T7 R B TR, X 5 A TS 4S
SR (XA, 2008 5 i B A SS, 2000 5 B 4R 45, 2008 5
ARG, 2002) — B, P I O B+ g 5 E
RIIE B A R , £ B X RIA IE K ik
B R TE R BEFER, IR 30 b
TR A7 AR LAR AR IR B T3 50% |, 2t 4% i
JK b PR T FH G D/ Y U BT RIR R B g 19, 3K 5 A
KEFF WA R (FR)N 25,2004 5 £ R4k, 2004 ) —
B, BT A (2001 ) R 5 BB TR F i 9] g [X ] 974
UL TD TTRR 3 1990 AR E] T 47. 6% , 540
TR IR BV TTRR R 46. 97% JLNHEIE . R
JI(2006) ) BFFEFREA , i M B TD STk R 1990 44T
EED NG R (ERTS Ui B 2 7R I e NN R A S R
KRS ) TTRR A, AR DR TS R — B I 3K
VTR B LA A G A 55 114 B AT - 380 3 R A
SV ) E AT, YA E VD R RO Y R Y
T0% oA , A BEAESFE I AR FE TP 5535 it L fE ek >
ST PRV R T JCIE RS T SE R Y TR



12 #38% % 5 H

KEKFRE

2017 49 A

AW R TRATRS T IK Vb A8 A B S R 38 S
SRR SEME 1 oeA T, AT ST P i 1A S 2 B
i DR R U O I B R £ U A ) AR T
PRt o Y S K Dk > P 52 MR AT FREE 114, 4
A5 VA B TR AR SN [R] K L PR P sk s b
Wi e KAF S5 5 BT OIS R EA—2 H
ZERUIRLABIER (Y N RS € PR e i e ey (19 L3
I3 A Y S S A R A HEAR S RO T B A R
I8, BT B R A TR (Y 22 ISR 7 b i A —
ELBCA 13RI Bk DRI T , DRI, 9% 3 30U F) i et 5
T IC 22 R A P R, — B TR iB il . 48
TAWFFEBA T Z NG (KON AEA Y
TR IR M AR 40 1 B A S PR AR R
H R SR A TR, 02 0 AN [ 7K PR S it 7K
SN RO T RR R S 5 (18 R A [

B 3Tk

HAZS, 545, T4, % ,2002. 3 + /s £ o f) A2 4
XK iR rsgm )] . IR, 57(6) (717 -722.

A, BT, 2000. K IEFEARAFSELEAR [T ] s pol K
sl 22(5) .78 - 82.

BEEEAE VR0 K 21,2008, BE 5 R X R S v K I kR
s () oy e G R R [T ] KB, 19(2)
160 - 170.

X7, B, Fhrfide, 2016, B 4 XK H AR EFR KD RN
[M]. dbnt:Blef b et 208 - 243,

XU, FIKER, B L, 2008, #5 i] F J  F K U0 AR Ak S LR
M R AT LI KRR R kR, 28(3) <1 -7,
RN, X, 22,2006, 85 87 HA i S 57 38 7K R 35 1 it
WD R FHAF ST [ M. B« 2 K A S R A 2 35 -

60.

PR, B axte, XK, 55,2004 25 T0] Hh iz Hh DX 300k 71t
VD K A AR SE LT ). KR4, 35(5) 27 - 13.
THEPK, TREE,2002. #0_Hiie io S s AR 10 i Sk

AMELT]. RS S, 13(1) :117 - 121.

T R4k ,2004. BT 22 VDR VD X AR 7 VD 5 AR R LA
ARG T ], K AR R4, 18(4) 220 23, 28.

B, 25 ik, 2R, 22007, KCHI K H AR R Y
PP RILRE [T ]. K L ORRRFA, 21(4) :67 =71

BRI kTR, T4, 2004, ¥+ 5 UK H G E KR+
gk A 1] EUK R R RRRRE, 2(1) 234 =37,

FHt 2008 . M AR A - 3t 1)/ B A A A VT i e A 7
KGR B 52 [ D] A6 5t b 5t i K 2% 40 -
120.

AT, 52, 2R, 45,2006, B 43 DX /Nt A 4 o
FIREAH R =V AR [T ], A, 26(1) 1
-8.

FHER, 2= 5k, 3550, %, 2012, R R T B w42 iR
M= S T] . K R AR R, 26(1) 01 -5.

SREE KR, BEAY ELRC, % ,2005. H S 11 b 2R A/ 9 48R
BRFIRHIE )], LML R 2E254). 27(6) 114 -
19.

TR IEHA ,2007. 3% - i Ji SR - iR L/ 2R AR ol A 1
IKSCAEZS IR 5 R [ D] b st db bl K
2. 54 55,

Sk 4, TROLT,2003. AR VA A A TR 1 U
PERLCL// & E K 3 K 5 T PR v 9 % K 5 5 36 %
REEARTT 2 S UOH.

FRHA [, 45 [, BT 2007, 35 4 Fr b 74 AR X R 4 6 AN [R] 4
FIRBEEK PR MW [T ] A, 27(9):3572 -
3581.

TAEGH  RIRK)



2017 % 5 ] X A%, EE XN RS TEE A EA T RIRD BN 13

Vegetation Combined with Engineering Controls for Sediment
Reduction on the Loess Plateau

LIU Hui-fang, ZHU Bi-sheng, JIE Gang, WANG Zhao-yan

(Department of Sedimentation, China Institute of Water Resource and

Hydropower Research, Beijing 100048 ,P. R. China)

Abstract: Adequate vegetation and engineering measures are important for soil and water conservation in loess are-
as. We investigated the sediment reduction achieved when various degrees of vegetative cover were combined with a
silt dam in the Majiagou watershed, a typical watershed on the loess plateau. The effectiveness of various soil and
water conservation measures were evaluated by comparing paired subsheds with different degrees of forest cover.
Sediment yields, sediment reduction by a single dam, and storage capacity of silt dams were compared based on re-
sults from the SWAT (Soil and Water Assessment Tool) model. The study provides a reference on the effectiveness
of different soil and water conservation measures on the loess plateau. Eight landuse types were identified in
Majiagou watershed; grassland, forest, terraced cropland, sloping cropland, shrub land, unvegetated, residential
and water. A total of 64 silt dams are distributed in the watershed. To analyze the soil protection provided by differ-
ent types of vegetation, two pairs of subsheds were selected with similar terrain and landform factors (No. 12 and
No. 18, No. 27 and No. 31) and sediment transport from the paired subsheds was compared. Land use in subshed
No. 12 is dominated by woodland and sloping cropland, with vegetation coverage of 80. 1% , while land use in sub-
shed No. 18 is dominated by degraded grassland and sloping cropland, with vegetation coverage of 12.4% . Land
use in subshed No. 27 is dominated by farmland, fruit orchards and grassland, with vegetation coverage of 8. 1% ,
while subshed No. 31 is a forested watershed, with natural secondary forest cover of 94.4% and artificial forest cov-
er of 5.6% . The sediment transport modulus of subshed No. 18 was 1.57 times higher than that of No. 12, with
rainfall of 330.9 mm, and 1.52 times higher with rainfall of 515.2 mm. The sediment transport modulus of sub-
shed No. 27 was 1.55 times higher than that of No. 3, with rainfall of 330.9 mm, and 1.45 times higher with
rainfall of 515.2 mm. Results indicate that forest vegetation significantly reduces flooding, soil erosion and sedi-
ment yield in the watershed. Both the land area served and the storage capacity of silt dams increased exponentially
with dam height (R> =0.8121 and 0. 8603, respectively). Effective soil and water conservation is achieved on the
loess plateau when adequate vegetation is combined with engineering controls. Among the various conservation
measures employed in the Majiagou watershed, silt dams most effectively reduce sedimentation, contributing
>40% .

Key words: loess area; vegetation/engineering measures; sedimentation



