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Fig.1 Sketch of the Inner Mongolian reach of the Yellow River
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Fig.2 Graph of abrupt changes in the series of annual runoff (a) and sediment load (b) detected

by sequential cluster analysis and order test
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Fig.3 Changes in percentage of water discharge and

sediment load of summer floods in annual totals

a. 1952-1968 4F:

Z 35y 1 40
< 30 -, s 135

o g

> o5t N 130
¥ 258
SIS ] 2o
ﬁE L b )
=D / 1 158
s 10r y 1 10=
& sy 47 { 05
= 0 0.0

0 2000 4000 6000

Wi Q/(mY/s)

c. 1986-1995 4

2 45 1 4.0
< 1 35
> b 3.()/;;
ﬁ ~ 1252
= 1 208
X 158
= 0%
H 1 05
R 0.0
0 2000 4000 6000
it Q/(mY/s)

B RABF% 2 500~1000 m?/s [8] .
6 HLIGEKVIRFR

6.1 &b
T ( Q) S E (S B 5RO R
B RIOC 2 S Wi 3™ VD R AE BT A v R 3
— KRR AEIR N -
Qs=a' (1)
K a FHREG b AR FIHNSERE 417K
SCOE AT R | 25 T Al b H YR R S
VR Z KR, F 6 LISLIE £ 1952-2009 44
[T Nme O (RTEANEE O W

60 —— 1951-1968
50 b &= —— 1969-1985
a0 b7 —o— 19861995

—a-= 1996-2009

LIRS
w
S

= 1951-2009

3000

0 1000 2000 4000

W Q/(m'/s)
P4 Skl Pk = TRERIGP- B A AR AR
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Fig.5 Frequency distribution of mean discharge and sediment load of the summer flood peaks and their product
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load of summer floods recorded at Toudaoguai station
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Fig.9 Temporal changes in the slope and intercept values of sediment rating curves for four sediment grain size groups
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Tab.1 Sediment input and erosion/deposition in the Inner Mongolian reach(unit:10* t)

UL ey . <0.005 0.005~ 0.05~ TRALSE
i3] e T s &t mm ;

HhlgE VD B mm 0.05 mm 0.1 mm Kb
1954-1959 136189 49219 — — — — —
1960-1968 128811 -20880 -3846 -8473 -4085 -4476 18716
1969-1985 111596 -42705 9038 21679 -11466 -426 30658
1986-1990 19197 -831 -651 75 -53 =51 23498
2006-2009 6163 -1372 -356 -860 92 -64 —
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A Study on Characteristics and Sediment Rating Curves of Floods
in the Inner Mongolian Reach of the Yellow River

SHI Changxing, SHAO Wenwei, FAN Xiaoli, ZHOU Yuanyuan, HE Li
(Institute of Geographic Sciences and Natural Resources Research, CAS, Beijing 100101, China)

Abstract: In the series of annual runoff and sediment load recorded at Toudaoguai station in the period of
1950-2009, three abrupt changes in the years 1969, 1986 and 1996 were identified. According to the three abrupt
changes, the hydrological series in the Inner Mongolian reach were divided into four periods. Summer flood
peaks were identified from the series of daily water discharge and sediment concentration recorded at six hydro-
logical stations along the Inner Mongolian reach, and statistical analysis was carried out on the frequency distri-
bution of water discharge and sediment load as well as the sediment rating curves of the flood peaks. It was re-
vealed that the water discharge and sediment load of the flood peaks decreased gradually from the earlier to the
later periods, with both their percentages in the annual total and the water discharge corresponding to the peaks
of product of the water discharge frequency and sediment load being reduced by about two times from the peri-
od 1954-1968 to 1996-2006. These changes could be attributed to the flow regulation by large dams and to the
flow reduction by climate change, water diversion in the Ningxia-Inner Mongolian reach and other human inter-
ferences. It was found that changes in water and sediment input before the 1990s only altered the relation be-
tween water discharge and sediment load coarser than 0.005 mm at the entrance of the Inner Mongolian reach,
with a tendency of coarser sediment being entrained by the larger flows. In the Inner Mongolian reach, no ten-
dency was identified in the changes of relation of water discharge and sediment load due to the adjustment of
sediment scour and deposition before the 1990s. As a result of the great variations of water and sediment inputs
in recent years, although there was not an observable change in the sediment transport regime, the sediment rat-
ing curves of either the total load or the load of each particle size group became steep, showing an increasing ten-
dency of sediment transport capacity of the larger flows.

Key words: the Yellow River; flood peak; sediment rating curve
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