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Abstract

Investigation of the variations in runoff and sediment load as well as their dynamic relation is conducive to understanding
hydrological regimes changes and supporting channel regulation and fluvial management. This study was undertaken in the
Xihanshui catchment, which is known for its high sediment-laden in the Jialing River of the Yangtze River basin, southern
China, to evaluate the change characteristics of runoff, sediment load and their relationship at multi-temporal scales from
1966 to 2016. The results showed that the monthly runoff changed significantly for more months whereas the significant
changes in monthly sediment load occurred from April to September. The contributions of runoff in summer and autumn and
sediment load in summer to their annual value changes were greater. The annual runoff and sediment load in the Xihanshui
catchment both exhibited significant decreasing trends (P<0.05) with significant mutation in 1993 (P<0.05). The average
annual runoff in the change period (1994-2016) decreased by 49.60% and annual sediment load displayed a substantial decline
with a reduction of 77.76% in comparison with the reference period (1966-1993). The variation of the relationship between
runoff and sediment load in the catchment was time-dependent. The annual and extreme monthly runoff-sediment relationship
could be generally expressed as power function, whereas the monthly runoff-sediment relationships were changeable. Spatially,
the relationship between annual runoff and sediment load could be partly attributed to sediment load changes in the upstream
and runoff variations in the downstream and it became weaker in the change period due to the impact of existing soil and
water conservation measures. Quantitative assessment showed that human activity played a dominant role in annual runoff and

sediment load reduction, with the contributions of 67.07% and 87.64%, respectively.

Hosted file

Manuscript.pdf available at https://authorea.com/users/384348/articles/499997-variations-
in-runoff-sediment-load-and-their-relationship-for-a-major-sediment-source-area-of-the-
jialing-river-basin-southern-china

Hosted file

Tables.pdf available at https://authorea.com/users/384348/articles/499997-variations-in-
runoff-sediment-load-and-their-relationship-for-a-major-sediment-source-area-of-the-
jialing-river-basin-southern-china


https://authorea.com/users/384348/articles/499997-variations-in-runoff-sediment-load-and-their-relationship-for-a-major-sediment-source-area-of-the-jialing-river-basin-southern-china
https://authorea.com/users/384348/articles/499997-variations-in-runoff-sediment-load-and-their-relationship-for-a-major-sediment-source-area-of-the-jialing-river-basin-southern-china
https://authorea.com/users/384348/articles/499997-variations-in-runoff-sediment-load-and-their-relationship-for-a-major-sediment-source-area-of-the-jialing-river-basin-southern-china
https://authorea.com/users/384348/articles/499997-variations-in-runoff-sediment-load-and-their-relationship-for-a-major-sediment-source-area-of-the-jialing-river-basin-southern-china
https://authorea.com/users/384348/articles/499997-variations-in-runoff-sediment-load-and-their-relationship-for-a-major-sediment-source-area-of-the-jialing-river-basin-southern-china
https://authorea.com/users/384348/articles/499997-variations-in-runoff-sediment-load-and-their-relationship-for-a-major-sediment-source-area-of-the-jialing-river-basin-southern-china

80°00°E 100°00°E  120°00°E 140°00'E 105°00"E 106°00"E
(a) China (C) The West Hanshui catchment N
Z
=
4
2 |3 The Yangtze River
Z
s
24
2
Z
z F 7 LS
= i g
ﬂg g * . “
\ ¥ \ ‘;
. (b) The Jialing River Basin
£
g
z
Z
s
=<
&
“ A Hydrological stations DEM (m)
®  Rainfall stations oy high: 3536 z
z — River network -;g
s [ Boundary M Jow: 567 a
2 0 30 60 120
km
T T T T
102°00"E  104°00"E  106°00"E  108°0'0"E
40
() (b)
1204 ®
304 ~
= . = 904
= 1993 =
: 3
Z 20 =
& = 604
] 8 Slope = -0.56, P < 0.05
g Slope = -0.20, P < 0.05 g
~ E 1993
10 @ 3048
04
T T T T T T T T T T
1970 1980 1990 2000 2010 1970 1980 1990 2000 2010
Year Year



(3 co$ peo] juaumpag O coS pEO] Juaunpag (1 cod PEO] JuRuIpag

o (=] o -t (o] W =1 wy = wy
= -+ ] o4 — % o = A o i o — — S
3 *.\
B
B
@
%
wd
@
P
> B
% [=]
k - - v 2
= = = k)
| %
' g = g 5 & o
g ¥ g 3 R 7,
7] W v i A_.\,
Q )
= [ = (N [N i
T T T T T T T T T T T T ks
7 8 & & R g 8 a & a & 8 7
(o] (] — — (o] — — —
nmacc 1) gouny mmEcD 1) Jounyy ﬁm—:co 1) Jouny
(1 cod peoy Juaumnpag ( coC peoy Jusunpag O cod peo] Jusumpag
"y (] gl f= sl =
— — (=2 =l (2] [T ] [ — — Wy = W -+ [3a] (] — (=]
1 1 1 L 7 L L 1 ) 7 i 1 L L ]
Y
] _|l 1 e
7
i)
%
.\\\
K
k| k| - g
=] o = 4 o
F F f g
g [
g g 4 g g g A
_m i nm wn m S %,
D,
Il (N CH
P
s © ©o o ©o oo © © o o oo oo S 2 ©o o
W [ ] (=, e (2] w (=] — - ~— [=] (=] [ [a=] [==]
=] Wy [aa] [} — (=] k=] gl [aa] — el -+ [2a] (o] —

(,01) JFoumny (Jm,01) Jpoury (Jm.01) JFouny



This a preprint and has not been peer reviewed. Data may be preliminary

10.22541 /au.160861582.23808165 /v1

doi.org

https

yermission

funder. All rights reserved. No reuse withot

The copyright holder is the autho

020

Dec 2

29

Posted on Authorea

Maximum consecutive 3-month

-<+——————— reference period - change period ——»

SON

ASO H

JAS 1

JJIAA

MIJJ ~

AMI A

MAM

T Ll T ] T ] 1
1960 1970 1980 1990 2000 2010 2020
Year



Spr. Sum. Aut. Wm.MC3M

Spr. Sum. Aut. Wm.MC3M

=
=

E
T T T —
(= v (=] v o
— —

1

(J& w o7) spuai],

T T T T
[ =] ol <

F.tm Ju moz spuaij,

—T T T
o <2 dq9
(= (= (=]

(3£1,01) spuai]

T
Np
<

T v T T
o < N
<

04

=] =]

(341 ,01) spuai],

Sum. Aut. Win. MC3M

Spr.

—_

Sum. Aut. Win. MC3M

)

44 (a)

sanjeAa 7z

sanfea ’/

sonjea /7

8 P

|

1

|

¥ T

S q

)
Spr
44 (g

sanfea ’/

' L)
=t
1

Month / Season

Month / Season



25000 25000
() L (b) °
T 20000 20000+ ® 1966-1993 (y=0.015x>* R*=0.57)
2 ® 1966-2016 (y =0.027x**, R*=0.65)
2 ® 1994-2016 (y=0.131x"", R*=0.68)
£ 15000 15000 4
=
=3
7 p ’
=
£ 10000- ° 3 10000 ° Wz
- 4 e
= 4
G.E) 7 4 7”7
- d
3 5000 . 0 . 5000- A e A
<z [ o 2 » [
° ~ 8 ° ~ e
¥ L g o8
o o s * 0 S
0 70 140 210 280 350 0 70 140 210 280 350
Maximum monthly flow (m3 s") Maximum monthly flow (m3 s")
1.5 1.5
(a) (b)
- 124 |} 1.24 °
2 N—— ® 1966-1993 (y =0.01x"""*, R? = 0.60)
= B 1966-2016 (y=0.0013x"7° R?=0.73)
'<'§ 0.9 0.9 ® 1994-2016 (y = 0.002x"*", R? = 0.43)
g .
g P
= 0.64 . 0.6
‘q: ] - .
E .
£ 034 . 031
<
0.0 0.0
0 7 14 21 28 35 0 7 14 21 28 35
Annual runoff (IOX m3) Annual runoff (10 m3)
800 900
(a) (b) /0
= ,
~E 640 4 A The reference period S 7504 @ The reference period ’
PN A\ The change period = O The change period
<
= 2 y=0.010x +479.95
= g 901 R=0.96
2 430 g .‘O
e 5 d
75 {{:7000;;;2 +170.99 E 4504 L’ y=0029x + 17834
=0 < 7’ 640 R =0.992
§ 3204 g /4 1984 "..'
4= . 300 4 480 -
£ . £
g = 320 >
= 160 E °
” =0.026x +5.109 s @ 160 ¥ = 00305 + 5374
e ) R*=0.990
& R*=0.997 A
0 T T T r T 0 . . r 30006000 9000 12000 15000 18000
0 5000 10000 15000 20000 25000 30000 0 5000 10000 15000 20000 25000 30000

Cumulative annual precipitation (mm)

Cumulative annual precipitation (mm)



Annual runoff (10° m’)

NDVI

40

150
(@) (b)
324 A = 1201 °
° =
. 5
249 y=0.058x- 19417, R*=0.754 @~ 8 907 y=0.114x-46.558, R?=0.343
.. :, 4 g
°
164 './’/./. % 60- o
84 - q;’ g 304 o ../.‘/5
s < oad®8 % g8
0- b 0 .o,,";*‘."
300 400 500 600 700 800 300 400 500 600 700 800
Annual precipitation (mm) Annual precipitation (mm)
0.85
0.80 1
y =0.002x - 2.587
0.751 R*=0.311,P<0.05 4
%4 -~
t — -
o _ =" ,/
j h : ’4[ ]
0.70- /, _\F- P /\/’,
0.65
1980 1985 1990 1995 2000 2005 2010 2015 2020
Year



