J. Lake Sci.(#ia#5), 2019, 31(5): 1459-1467
DOI 10. 18307/2019. 0505
© 2019 by Journal of Lake Sciences

=R B E AR AL = 18 9y Fa F RS i

E RV A R IR RGNS AR PR RITE
(L 22T R REIR 5 8 ) TR R, *2 M 730050)

(2: R ERRE B PHAL A A5 PR TT IR I B I i ] I8 AR SO 9230 5%, 2 730000)

(3 H A AR 2 LK IR R MO TEBE , 5K 734000)

O PR A IR R A A B A SRR Ly, O E 2 B S DU BRI P ) BOR TRRUK B 3 58, AR SCLA AR
TR PR ATE T DX, R TR B X U SR B8 A A S 107 . A ST e 3 22 4 2 4 1 B A SR 9T R I
TR iy, SR JT 5 431 A ok X LR R it R JEE S B AT 5 , 43 HE 2 18] 3 A1 B 0T USO8y 2 A 3 05 i iy
NE. WFFEEE R 2 MoK R UM, B L P e v R AR RN 28 S W 2. TR IX PR U R AR 55 A SRR B B Wk i/
I IEARGS, B2 AE i s T QB 201, T ELAE P DA (Rl R 2 B 20 2 URURRAE 5 30U i Il B P 52 i 2w ), ¢
FI ORI B YRR AL SB35, 200878 22 , s A 1 A0 A i , 068 25 AR B0 A1 5 /A TR I 7K X 52 7K P 2 K B T il 47 /K B4 SR i 2
VRV RLE SR T E ORI BT AT B 2 18], AR 2330 P4 SRR GE A 2R B 23 5 TLARBR S 047 2 ], b it ST U 1 Bt
FRYPRL R 2 Ve UL 23 RIS AR ) SRR K 2100 S L350, T Wi B UL % 5 F 3 22 52 Kk 3l 0 S A4 . BT
SR RAT S A DR IR B 3 A HUAE , o S 1 Il S BRI AR A LR M BE AL I F) B

KGRI : PRI IO 5 R L 5 2 (R 0 A1 s BB 2RK 28

Effects of dam interception on the spatial distribution of sediment granularities in
Heihe River

WANG Yu'?, LIAN Yuntao', FENG Qi’, WANG Zhijunl, ZHAO Weijun3 , LIU Juanjuan', LU ShiguoI &

ZHANG Xinyu'

(1: School of Energy and Power Engineering, Lanzhou University of Technology, Lanzhou 730050, P.R.China)

(2: Key Laboratory of Ecohydrology of Inland River Basin, Northwest Institute Eco-environment and Resources, Chinese Acad-
emy of Sciences, Lanzhou 730000, P.R.China)

(3. Academy of Water Resources Conservation Forests in Qilian Mountains of Gansu Province, Zhangye 734000, P.R.China)

Abstract: River sediments respond sensitively to the basin environmental changes and particle size parameters can reflect the mate-
rial sources and hydrodynamic environment. This article takes the Heihe River as a case to explore the response of river sediment
grain size to the basin environmental changes. River sediment samples were collected from 22 sections along the mainstream of the
Heihe River. Then, sieving and pipette methods were applied to measure the particle size. Spatial variations of grain size parameters
and their responses to the anthropogenic environmental changes of the basin through river damming were analyzed. The results
showed that the grain size of the upper and middle reaches of Heihe River was significantly different under the influence of the con-
struction of cascade reservoirs. The grain size of reservoir sediment decreased more obviously in the river section within cascade res-
ervoirs than in the original natural reach, and the sediments are characterized by well-sorted, with acute kurtosis and positive skew
or very positive skew. In addition, the sediment grain size shows the characteristics of layered sedimentary at different depositional
heights in the reservoirs. The downstream river of the Dam was suffering from strong erosion, and the grain size of bed sediments is
coarse and poorly sorted, and the grain size distributions are more positively skewed with sharp kurtosis. The backwater area of the

reservoir is restricted by backwater and drainage water, and the sediment particle size is between the original natural river and the
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downstream river of the dam, with middle sorted sediments, positively skewed grain size distribution and acute kurtosis. Sedimenta-
ry environment analysis reveals that the sediments grain size characteristics of upstream tributary are more influenced by material
sources than hydrodynamic conditions, while the grain size characteristics of main stream sediments are mainly controlled by hydro-
dynamic conditions. The results are consistent with the normal pattern of sediment grain sizes distribution in rivers, and also reflect
the impact of environmental changes on river sediment grain size composition.
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Tab.1 Characteristics of river hydrology and sediment along the mainstream of the Heihe River

i T/ (kg/m?) bR/ (kg/s) ER R/ (X100 ) RS (Vkm?)
AL At 5l 1.49 37.91 116.81 240.41
AR 0.85 12.47 39.36 160.51
T S P I 1.30 64.59 187.87 187.81
WY —IE Yk 1.44 42.80 146.20 218.00

# BT T H N A 7K SOKBRIRJR (1968 — 2013 4F).
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Tab.2 Channel characteristics of the Heihe River

Bt T/ km R 2/ km EFE/m A LR/ %0 TR SE/m AH/m
LS| 175 2603 ~ 4850 2247 8.5 50~400 -
I\ 75 2603 ~ 4400 1797 9.3 50~400 -

B~ P b 95 1630~2603 900 9.1 20~100 4~30
WYE IR —IE ik 185 1352~ 1630 348 2.03 400~ 800 2~2.5

SRR B, L T U K AR YT VR ZEC i S 106.88x 10" kW, I & HE O 52.8x 10 kW, 4F % Hi ikl
38.48x10° kW-h. L T dLiT Bl 7 8 i=r 4 8 FEARZOK Bk, A L2 R 43 S BT | SR | =380
el AR N e B T (IR ) RO — 2, HE b DURA LA ST PR K Lo o 0. Ak,
TE G 25 S A Ak B L 0 S U0 B A YRR AR S AT M A Rty AR A SR AR S AU T S A B K
HLSAT 8 JE (£ 3).
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Tab.3 Hydropower development on the mainstream of the upper Heihe River

FL % 44 R PO/ (X100 kW) BEA/ (X108 m®) 4R & Al (x10° kW-h)  2FSHLALE 1]
AT L 1.60 0.0028 0.72 2004 49 A
IR L 12.30 2.150 4.10 201247 A
IE T L 11.20 0.053 4.00 2009 4E 5 A
iy AR 5.05 0.811 1.74 2007 49 A
FPRLLHEL 335 6.50 1.410 2.01 2009 4E 7 H
JNPILL H 3 10.20 0.014 3.91 2006 4E7 A
T =Gl 15.70 0.862 5.28 2004 4% 8 H
Je v — vl 5.20 0.132 1.98 2002 4F- 4 A
2 M5 AE

2.1 Ham%
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Fig.1 Distribution of the sampling sites
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Tab.4 Grain size grades parameters

SRR 8 IR AEY SK U i AR 2 K¢

Ay HEARAT <0.35 w4 11 0 -1.00~-0.30 ARFIH <0.67
Arryah 0.35~0.50 i -0.30~-0.10 SEH 0.67~0.90

A3k e 0.50~1.00 xR -0.10~0.10 AR 0.90~1.11
Sy 1.00~2.00 1A 0.10~0.30 NG 1.11~1.56

SR 2.00~4.00 M IE AR 0.30~1.00 TRREL 1.56~3.00

iR 2 >4.00 EH R >3.00
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B (LA B Jy 0.77 ~2.47 , 3L S50 AR BURVARIRBE N 32 3 /KR I K X B9 28 e Pl g 0.93~2.50, W i
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Tab.5 Characteristic sediment grain size parameters in the bed sediments of Heihe River

FkEdif Dig/mm  Dys/mm  Dsy/mm  Dis/mm Dgy/mm D, .. /mm b SK K.
H1 0.10 0.12 0.16 0.21 0.23 0.19 0.07 0.20 1.30
H3 0.07 0.08 0.10 0.12 0.15 0.11 0.04 0.34 1.25
H4 0.13 0.14 0.16 0.21 0.23 0.24 0.07 0.44 1.81
H5 0.34 0.46 0.66 0.92 1.21 0.90 0.62 0.46 2.53
H6 0.42 0.54 0.81 1.88 2.42 1.22 0.95 0.60 0.98
H7 0.14 0.17 0.26 0.41 0.51 0.34 0.18 0.40 1.10
HS8 0.12 0.13 0.18 0.25 0.31 0.23 0.11 0.47 1.53
H10 0.16 0.21 0.37 0.70 0.99 0.70 0.64 0.66 2.44
H12 0.16 0.22 0.36 0.63 0.83 0.62 0.53 0.60 2.50
H15 0.23 0.29 0.52 2.12 2.68 1.10 1.10 0.77 0.74
Hl16 0.26 0.52 0.94 2.34 2.92 1.42 1.10 0.51 0.75
H17 0.13 0.14 0.17 0.22 0.24 0.20 0.06 0.37 1.33
H18 0.12 0.13 0.16 0.20 0.22 0.17 0.05 0.15 1.18
H19 0.09 0.10 0.15 0.19 0.20 0.15 0.05 -0.08 0.77
H20 0.13 0.15 0.26 0.52 0.65 0.46 0.31 0.60 1.35
H21 0.13 0.15 0.18 0.25 0.31 0.25 0.10 0.49 1.70
H22 0.08 0.09 0.14 0.20 0.23 0.26 0.13 0.45 2.47

U RT3 b i 2 R UL EE 2K (] 2) W] LA, ST b rh e ] BRI - R A AR
BN - B3R B S K RSV W 2 AR e FE KR R 40 (0.82 mum) > Hp it ) BOIR R AL b R KR T
e 28 1E O] BE(0.25 mm ) > b SCi B A VAT BE (018 mm) |, 2 W] S2 B 2K JAE S50 (Y 52 00, Y00 7 AR A
FEAERRGOR R B 11 SR B W 3R (ORI A6 23 e A i SRR 3 11 SR 9T B 20 e AR &, SR 2 30
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Tab.6 Characteristic sediment grain size parameters in the reservoir area of Heihe Basin

FkEdifi Dig/mm  Dys/mm  Dsy/mm  Dis/mm Dgy/mm D, .. /mm ) SK K
H2-1 0.270 0.310 0.420 0.700 0.870 0.66 0.44 0.64 2.10
H2-2 0.510 0.610 0.900 1.000 2.400 1.35 0.90 0.60 3.13
H2-3 0.140 0.200 1.400 2.800 3.110 1.48 1.26 0.20 0.55

H9 0.019 0.021 0.033 0.051 0.085 0.07 0.04 0.62 2.30

HI11 0.055 0.076 0.116 0.166 0.205 0.12 0.07 0.17 1.07

H13 0.004 0.011 0.014 0.086 0.124 0.06 0.06 0.86 1.15

H14 0.004 0.008 0.026 0.027 0.109 0.07 0.04 0.59 2.33
4 i
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Fig.3 Change of grain size parameters of bed sediments in the mainstream of the Heihe River
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