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Effect of soil and water conservation on sediment discharge in the Yellow River

Li Min

( Upper and Middle Yellow River Bureau Yellow River Conservancy Commission of the Ministry of Water Resources 710021 Xi“an China)

Abstract: This study was targeted to explore the effect of soil and water conservation on the annual
sediment discharge in the Yellow River during the period of 1954 to 2005 using the regression analysis
method. Results indicated that: 1) Three out of 24 optional independent variables i.e.  ‘rainfall from
July to August in the section of Hekouzhen to Wubao  “controlled percentage of soil erosion” and “In
‘annual rainfall in the section of Hekouzhen to Longmen’” were screened out to form a multivariate
nonlinear regression equation. The correlation coefficient ( R) reached 0. 883 highly significant at o =
0.001 level. The regression equation “explains” 76.5% of the change of annual sediment discharge
during the 1954—2005 period in the Yellow River. 2) Controlled percentage of soil erosion can be a
good “explanation” of the decline in annual sediment discharge in the Yellow River since the 1980s. 3)
When the July-August rainfall in the section of Hekouzhen to Wubao was at the maximum observed value

controlled percentage of soil erosion increased from 0 to 50% and reduction rate of calculated annual
sediment yield was over 2 billion tons. 4) At the same level of the soil and water conservation the
impact of soil and water conservation on the sediment load in the Yellow River in larger rainfalls is greater
than that in smaller rainfalls.
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Fig.2 Change of sediment load from 1954 to 2005 in the area of four stations in the Yellow River
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Fig.3 Schematic diagram of regression analysis

9?1 9;2 fn

¥ =By +B%;; “
9;1 9;2 yn X 3

X, Xy X

./yA] 5/\2 o ./yAn, ;

Y x oy
R2
Y (5-0°
R2= Lzl (2)
(y,-9°
i=1
0<R <1,
(1) (2) R
y
Yy
2 _(n—l) _p2
R =1 n—p—l(l R) . (3)
n P °
R’ 100
2.3

52 a

the Hekouzhen-Longmen section

113

Fig.4 Schematic diagram of rainfall partitioning in



26 2014

R 0.883 a=
( ) 0. 001 ; R’ 0.765
( ) “71954—2005 4
“ 76.5% .
3. ( ) : 78
20 940 . » 1 “@ ” “ »

1954—2005 4 55%

143 ”»

VRIS REL G HIT

Sk A (7 T V5 L 42 AT I «“ ” “ ” «
Slope measure & P 1A AR KRS A v B 7T—8

F{ Comprehensive controlled

area of Control area of

7 4 73.7%

; “ln ”» “ ’”
“ 7 76.5%
5 « 7—S8

. ) <l d area of soil erosion
soil and water arge sill dam

conservation (key dam)

Fig.5 Schematic diagram for comprehensive controlled ” “n )
area of soil erosion “
”» 1142 “
o
« »” i ’ «
”»
d=(A,/A) x100% . 3.2
) % A, 1954—2005
2. 2
km™; A, km”, 6. 6( a)
4
3.1 « »
3 4 1980
401 40
—— SONAFE R VD& Measurement R
= 35F amount of annual sediment - 35F
= load £ ¥=0.926 3x .
T 30F —=— BT VDE Caleulation Z . 30f
= amount of annual sediment = g
E 251 load e E 251
- B
g 20 =& 201
g s
Z 15H 2% 15
= 2
I i B
2y 10H g2 10r
& s = st
0 | | Il Il 1 1 1 1 | | | 1 1 | 1 | 1 1 1 ]
TrogerfEgss2ge 0o 5 10 15 20 25 30
2222222222225 SR A s Lt
. o SRRy 7 i Measurement amount
ARy Year of annual sediment load/10% t

(a) R BE 550M{E Ho 4t Comparison (b) 5 55 (L5 4] Seatter plot

of calculated and measured yearly values of caleulated and measured values

6

Fig.6 Comparison of calculated and measured values



27
1980 ( 7(a)). «“
. 7—8 7
1954—2005 “« om0
( 6(b)) 80 20
Y =0.926 3X 90
o 20 t o
; 20 t 2
. ( 7(b)). 7—8
1966 1977 " 2
1445 3
“« o . . 7(a) (b)
3.3 1.2
4 20 80
1 .
or o AR TR or o AN KT
35+ Measured annual sediment load 35+ Measured annual sediment load
“ A BT b ol e VAT A KT R

3.4
1
7—8
40

One factor to calculate the
amount of annual sediment load

One factor to calculate the
amount of annual sediment load

ALET YD E Annual sediment load/108 1

FEHrYD & Annual sediment load/10% t

20

15H

10rY

5
Ol 1 L 1 L 1 L 1 L 1 L 1 L ] 0\ 1 1 Il 1 1 Il L 1 1 Il 1 1 ]
¥ % & ¢ © ¥ % & © O ¥ ® o ¥ % o ¢ © ¥ © o ¢ S ¥ © o
e S = S

AR5 Year A5 Year

(a) 1 A 725 K F =133 B E 5 50ME L # Comparison (b) 2 8745 B ) 1 FATE S SEMHE FL 4R Comparison

of calculated values of one independent variable

regression with measured values

7

of calculated values of two independent variable

rf'grrfssinn Willl "Ii“H.SlI['(“(] \'ii,]l](“,S

Fig.7 Comparison of the results of different independent variables

(b)) o A
0 7T—
o 3 8 4 10
t/a 40 t/a (1933
39 1),
50% ( 8(b) D )
( 8(a) (b)) 7—8 5 tl/a
8( a) 7—38 18 t/a o
(9 o 9( a)
50% 7—8 (
—8 ) ( )
t 5t 7—8



28 2014

[ LTS ES ]
B R & &

SR Annual sediment load/10% ¢
%)

- Annual sediment load/10% ¢

= =300
o 20 e - 300
/ 40 lon 200 i B
) ﬁ(.f;,ﬁ{f{,{\—_.}a . o 78 AREREL
k Cortrofjeg mfﬁfﬁ H %L&E‘Lainiaﬂ Hekonrher
of saj] c"ﬂsion;-fa;_dge 1@&.&\;&‘@{\0 section/ ot

(a) KL TS E PR AFRAE 1 Controlled percentage of

soil erosion is located on the right side

(b) K LR S G TR 4R ir 17 AW Controlled percentage of

soil erosion is located on the left side

8
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Controlled percentage of soil erosion
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Impact of controlled percentage of soil erosion on the annual sediment load in the Yellow River when the July-August rainfall

of the Hekouzhen-Wubao section was at the maximum ( minimum) and when the annual rainfall of the Hekouzhen-Longmen

section is at the maximum value
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