ERVE IR L= N S S S = Vol.17  No.5
2019 4 10 H Science of Soil and Water Conservation Oct. 2019

20 L ISR AR R L B i £ b =
XF 7K 4R 5 BY Mo iz

O, KA
(1 RAMIER BAK A& B2 BT L b il Bl R, 710021, 74 °%
2. AEEUARL I bRl AR 25 T AR SR AR TR S 0, 100083, BT

TEE . SRV A BT B 4 R XK 2 3R I B, 2K IR AR B SR TR 4 16 12 va,
1k 2015 AR BT A i B g SR IX K A 3 2R 25 A TR B Bt AR A T R R B 26 7 km® IR BRAR AL 62% , I
(BIT A B G DR 4 S AFE RV EZ FEH 10 REARE] 52 va, P HEMAE 112 va, a7 EFIHEE MR
S A SR XA B 5 A B Ry R R R A, DRI R 5T T A v X K o B R 98 m  R g A E EL
AEEMITE L, EFH LR 22 AR HEFHK L RIAEE BT R A B 5087 0545, X 1954—2015 4R 3 4
VEAEETVD Y 3 ANITBGH TS 0. TR AE R 1) 1954—1966 AEM B AL I SR X 6] 7—8 H FEF 1 AN 1)
DL SR i BE AR VD i 78% MR AL 52) 1967—1987 4R B, %4 M1 A G 16 H T ph /K A 7 2 v BHLEE 0 3 A [T TR
TR AL A B ;3) 1988—2015 AR B AU i “ /K L PR yA B " 1 AN T HLRE IS « f 18" B AR S Vb 2
80% 7254k, 3 AT BT 45 R AR (L3 B, B /K W 2R YA B B RGN, B 4 Sl A7 Y0 ot K e AR A g i DA
A REN 3, Hb 20 22 60 4FAC LURT A AF Hi b5 Xt 7K L 4745 0 S A UG 20 48 60—80 4FAT, 7K A5
ASEETAE R VD B A VR S B, S TATAR S v B A 3 A B B A T R N, K e IR 2 3 B L 3 TR AR v A
e 23 v 1 FEEE R F 520 HE22 80 AFACHIH LIS /K T ARFFU/D B AR S VD 09 4 T 43 10 3 ST AR S Vb B K
2 i B i oy 3 B A K - TR IR PR I 60% A, L 95% (B AE BE, BEAR R R /N T 6 42 va s im Wk £
PR B AT AT S vt BBV D R 10 12 va,

KW FRvbiE; Yerh; EAEE; KA WY i

hESEE., S157 SERARERD: A TEHS . 2096-2673(2019)05-0001-08

DOI; 10. 16843/j. sswe. 2019.05. 001

The response of annual sediment transport in the Yellow River to soil and
water conservation in different periods since the middle of the 20th century

LI Min', ZHU Qingke’
(1. Upper and Middle Yellow River Bureau, Yellow River Conservancy Commission of the Ministry of Water Resources, 710021 ,Xi’an, China;

2. Engineering Research Center of Forestry Ecological Engineering Ministry of Education, Beijing Forestry University, 100083, Beijing, China)

Abstract: [ Background ] The annual sediment transport in the Yellow River is the expression carrier for
soil erosion on the Loess Plateau of the middle reaches of the Yellow River, with an average of 1. 6 x 10°
t/year in weak soil erosion control. As of 2015, the comprehensive management measures of soil and
water conservation in the Loess Plateau of the middle reaches of the Yellow River reached 260 000 km®,
and the degree of governance exceeded 62% . The annual sediment transport volume of the Yellow River
has not exceeded 5 x 10® t/year in more than 10 years, and the minimum volume of the annual sediment

transport is < 10° t/year. At present, China takes the protection and management of the Loess Plateau
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area in the Yellow River basin as an important strategic measure, therefore, it is of great practical
significance to study the response characteristics and degree of annual sediment transport in the Yellow
River to soil and water conservation. | Methods ] 22 rainfall factors and soil erosion control factors were
selected ,and regression analysis was used and the statistical analysis of the annual sediment transport of
the Yellow River in 1954 to 2015 was conducted in three periods. [ Results] 1) From 1954 — 1966, only
a factor of “July to August rainfall in Hekouzhen-Wubao section” “interpreted” the change of the annual
sediment transport of the Yellow River by 78% . 2) During the period from 1967 to 1987, a nonlinear
regression model composed of soil erosion control degree and three rainfall factors were selected by
stepwise regression. 3) From 1988 to 2015, a factor of “controlled percentage of soil erosion” solely
“interpreted” the change of the annual sediment transport of the Yellow River by nearly 80% . The
changes of the calculated results in the three periods indicated that the response of annual sediment
transport amount to soil and water conservation in the four stations of the Yellow River was from not
obvious to significant with the increase of soil erosion control degree. Among them, before 1960s, the
annual sediment transport of the Yellow River was insensitive to soil and water conservation. 1960s to
1980s, the effect of soil and water conservation on reducing the annual sediment transport of the Yellow
River appeared, the annual sediment transport of the Yellow River responded to the degree of soil erosion
control, the degree of soil erosion control was the main factor that causes the fluctuation and decrease of
annual sediment transport in the Yellow River. [ Conclusions] Since the mid-1980s, soil and water
conservation plays a significant role in reducing the annual sediment transport of the Yellow River, The
annual sediment transport of the Yellow River has a strong response to the degree of soil erosion control ;
when the controlled percentage of soil erosion is more than 60% , with a confidence of 95% , the annual
sediment transport of the Yellow River is less than 600 million t/year; In recent years, the amount of
annual sediment transport reduction by the soil and water conservation has exceeded 10” t/year.

Keywords: annual sediment transport; sediment; Loess Plateau; soil and water conservation; sediment

reduction; Yellow River
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