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Fig.1  Overview of the study area

(a) barrier lake outburst flood affected area; (b) distribution of sample points
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Fig.2  Chart of peak discharge water level and mean velocity of the outburst flood

(a) flood discharge and water level of the downstream regions in the barrier lake; (b) average velocity of the outburst flood
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Fig.3  “11-03” barrier lake outburst flood sediment link
classification
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Table 1 Grain size grade parameters

kAR ) B2 S5 Sk WEZS 5 Kg
by <0.35 Wefifw  -1.00~0.30 R <0.67
fis 0.35~0.50 Bty -0.30~0.10 4 0.67~0.90
Edas 0.50~0.71  IXFE  -0.10~0.10  HEEREL  0.90~1.11
rhag 0.71~1.00 i 0.10~0.30 N 1.11~1.56
e 1.00~2.00  HiEfw  0.30~1.00 AR 1.56~3.00
2% 2.00~4.00 e IeBt >3.00
W% >4.00

R2 EEMRIHKNRYAD REESH

Table 2 Sediment composition and grain size parameters of barrier lake outburst flood

ke it big w TR PRI e WEZS IriEFRR
<0.004mm  0.004~0.063mm  0.0063~2.000 mm Mz/pum Md/p.m Sk Kg 5

BETIUR 11.76 42.52 45.72 37.58 53.91 0.35 0.83 0.49
L 10.77 46.04 43.19 37.79 49.92 0.28 0.96 0.53
FEFRL 10.80 44.19 45.01 38.64 53.23 0.31 0.85 0.51
S 10.02 44.85 45.14 39.61 54.21 0.29 0.86 0.55
LA, 12.96 47.57 39.47 31.98 41.00 0.25 0.83 0.50
TLARA 13.09 52.39 34.52 35.32 52.47 0.43 0.88 0.59
CARA B 8.32 57.96 33.72 34.60 41.30 0.26 0.98 0.61
B Ieks 12.77 54.04 33.19 35.30 48.27 0.29 0.91 0.55
X 15.01 55.81 29.17 33.34 43.97 0.24 0.89 0.54
TER K 13.68 57.10 29.23 33.47 42.83 0.27 0.88 0.55
B 10.19 60.75 29.06 29.94 35.51 0.25 1.03 0.62
BIR 11.95 59.20 28.85 28.87 34.04 0.23 1.02 0.58
Yol 14.12 56.86 29.02 25.64 30.92 0.22 0.88 0.58
SxuibIRY] 10.99 61.93 27.08 26.04 30.64 0.22 1.03 0.62
P NGER 10.25 65.68 24.07 24.80 29.59 0.25 1.10 0.62
) 14.41 63.30 22.29 23.27 33.95 0.23 0.98 0.59
AT 12.37 67.80 19.83 23.19 27.05 0.22 1.03 0.65
FHE 11.97 55.18 32.86 31.73 41.34 0.27 0.94 0.57
ISoN[:1 15.01 67.80 45.72 39.61 54.21 0.43 1.10 0.65
Fe/ME 8.32 42.52 19.83 23.19 27.05 0.22 0.83 0.49
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Table 3 Sediment profile composition and grain size parameters of the Benzilan hydrological station

Kk HIESH
TSR Efem B wis B iR OFRE fili MIE RN
<0.004 mm  0.004~0.063 mm  0.063~2.000 mm Md/pm Mz/pm Sk Kg )

0~10 10.13 47.32 42.55 75.32 53.22 0.42 0.97 0.52
10~20 9.55 38.21 52.24 58.71 41.72 0.33 0.86 0.49
20~30 12.66 43.10 44.24 72.05 48.66 0.42 0.90 0.50
30~40 10.73 38.73 50.54 63.23 44.14 0.38 0.91 0.52
40~50 11.14 43.03 45.84 73.49 48.28 0.42 0.85 0.47
50~60 11.95 36.97 51.08 25.87 25.83 0.30 0.82 0.53
60~70 16.68 55.62 27.70 31.91 29.04 0.13 0.78 0.60
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“11-037 UK SE 45 Be , 0 15.6 s it e RAEAEIY
T E IR LK, R 0.52, B/ IMETE BRI AR LK
H-0.22 5 WS Fe KAEAE WA EE K, R 5.01, B/
{E7E“11-037 K45 B, 4 0.89 5 431k & Bl KAH
TE VT S ik T BRARHE K L R 213, e/ MEAE“11 -
03" /K4S BE, 7 0.54. DL AT R, Zh &
IR KA S P e 9 2 e /N T K e/ IMEL A 2 3
g 37 ot e R AR /K, 0 e TP AR A A KA AN 2
P0G P 5 A R R K, S /M A S b 0 3 o d /s
ALK, H B AR 1) o R R /M 34 2 b I 3 it
e KA/ N LK D BE (AN R KT 0, I
F4yis ZECM AN SRR B ARXS N . 28 LR, it
Vg i 1 5 UL AR DR B Ay Kok B S 8O o
IR R .

“11-037 W PR DR 5 3 SRR 7K A oy it

“11-03" PP /K ORI 2 5 2 By RD 4L, 25
KT 50%, B AR TN BPRi AR 5N, oy ik P44
g R T /N WA O 82 A I O AT LE A o T A
HA Btk TR R B 32ty M ab 4L A, S kK
T 60% , PAERAR FIFHPRAR T, 3 e P HEAR KT
1, o et 25 0 22 | WA B (O R, WS T A8 (K
TE A R0
5 R B 4B FE T UL AR U AR W R e AN LA i K TR
FRAEXT E , BRI AR R S5 e 45 BEUE A AR, T
URLE b & i 2 PERAR APPSR R,
WS A A R IE M , 43 BEPE AT 5 vy Tk AR A
TE5 e 2y BEt AR L, YRV R AL I ib S i 2
DR AR RIS B/, WS A B8, A R 1E A
KL AR S BT B AR, DTEU A fk rp
(BT AR T 25 R A2 5 TR U/ N AR R 35 i P 2R K0
5 Pl LRI — it (i [ 200 UKL — Sty , 156 BH LG UK 1A% 415
FEWA B o BE AR DR A L DUMLIBORE o 3=, bk e
YOS VR—B, HYR VT WO 2 i AR 40 5 1 1 22
B AN XU | £FA T Bt A DURI R AIE 5 HL 431 R L
B 0.57. %G 51078 T IR L il 2 P Bl R
U A A S O AIF 5T 45 e — 2k, PR Bt 25 7k K
REL G A5 I S R B, RV b S R AR DN R
AR . XA OB OB R v A e B
B4, RO ORI /K 1) R 4 i ad A e,
BRI IR PR T I B A2 B 1 R T An ik
LKL IURE 4 55 e T A0 0k 0 R LR

F4  "11-03”EZMR iR R HEKTRY SRR K R dr it KA 3 bk
Table 4 Comparison of sediment from “11-03”outburst lake with modern flood and palaeoflood sediment
i RLE S
KR fﬁ”'%f’/ﬁ;%’ Bt Wi b ik PERR R W RN
" <0.004 mm 0.004~0.063 mm  0.063~2.000 mm Md/pm Mz/pm Sk Kg 5

“11-03" bR e B R JTAF— 1) 15 700 11.92 50.25 37.84 48.11 37.56 030 0.89  0.54
“11-03" UK G Br (T-4E—i) 12 200 12.04 62.22 25.74 31.67 25.96 023 101 061
bR a3 A G 21 000 6.60 60.10 33.30 38.50 51.20 052 107 115
RATIIN—2 2e Be! 50 000 9.27 80.24 10.49 60.72 45.07 033 147  0.64
[TTRANS a1 7] RAN N AW Gl — 23.27 58.72 18.01 35.25 29.19 0.13 102 213
TR R — 11.02 46.00 42.98 48.03 51.25 035 122 135
FETIP IR AW 1 Gl 19 600 9.30 65.20 25.50 43.00 — -022  5.01 1.80
TE IR H LT K ! 6050 6.78 82.00 11.22 29.09 30.30 -0.17 245 147
DUV 3 B 2 Ak 31 000 25.57 46.82 27.61 — 44.10 029 1.08  1.06
HRME 50 000 25.57 82.00 42.98 60.72 51.25 052 501 213
FoME 6 050 6.60 46.00 10.49 29.09 25.96 -0.22 089  0.54
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Grain Size Characteristics of Flood Sediment from the “11:03” Jinsha
River Baige Barrier Lake Outburst

ZHAO Lei"*,[SHI ZhengTao'*,YE Lei', XI WenFei', SU Huai'*

1. Faculty of Geography, Yunnan Normal University, Kunming 650500, China

2. Key Laboratory of Environmental Change on Low Latitude Plateau for Universities in Yunnan Province, Kunming 650500, China

Abstract: [Objective] To study particle size characteristics of the burst flood sediment in barrier.[ Methods ] Com-
position of flood sediment particle samples from the “11+ 03” Baige dammed lake outburst flood on the Jinsha River
were analyzed, and size parameters of sediment were calculated. Changes in sediment characteristics from upstream
to downstream and its causes were analyzed. Then, the granularity characteristics of this flood sediment were com-
pared with those of other primary river basins in China, while sand particle size characteristics of ancient flood sedi-
ment were discussed. [ Results and Discussions ] The sediment types of the Baige barrier lake outburst flood were
silt, sandy silt, and silty sand, with 23.65%, 64.19% and 12.16%, respectively. All particle sizes of sediment in
barrier lake were less than 2.0 mm. The proportion of silt was 55.18%, sand of 32.86%, and clay of 11.97%. The silt
content gradually increased, while the sand content gradually decreased from the upstream Maoding village to the
downstream Shigu town. Moreover, the clay content always fluctuated around 12%. As the flow rate of the flood was
reduced gradually, the ability of hydrodynamic to carry particulate matter was weakened by degrees. The clay was
less affected by the hydrodynamic conditions as a result of the small particles and the electric charge , that’s why the
clay had a relatively stable proportion during the flood peak process. The median particle size was 41.34 pm, and the
average particle size was 31.73 pm. Both of the value decreased gradually in pace with the increasing distance from
the White River barrier lake. The skewness value was 0.27, which is a positive deviation. The peak value was 0.94
and was moderately sharp. The sorting coefficient was 0.57, indicating good sorting performance. Bimodal distribution
accounted for 52% of the grain size distribution curve of sediment. The main peak was high and narrow, located at
100 wm. And the secondary peak is low and wide, the peak value located at 10 wm. The single peak accounted for
48% , with a narrow peak at 50 wm. All sediment sizes in the profile were less than 2.0 mm. There were very small
differences in composition. The predominant component was the sand. The silty content was slightly less than the fine
sand, and the proportion of clay content was approximately 11.0%. The median value of particle size was larger than
the average, both have a tendency to increase from the surface layer to the bottom. The sorting coefficient was less
than 0.6, with the extremely positive deviation and the moderate peak state. Compared with other floods, the "11:03"
outburst flood had a finer sediment particle size of mainly silt, followed by a smaller median and average value of par-
ticle size, with wider peak state and positive skewness, indicating better sorting performance by this flood. [ Conclu-
sions | The research results have important reference value for understanding the sediment characteristics in barrier
lake outburst floods, burst flood hydrodynamic transport process and mechanism in the future. It will promote the de-
velopment of water conservancy and hydropower projects and ecological civilization construction in river basins.

Key words: outburst flood ; sediment grain size; Baige barrier lake



