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Fig.1 Study area at the South Branch and the South Channel
of the Changjiang Estuary showing survey lines and anchor -

moored stations in 1997 and 1998
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Tab.l Distributions of sediment particle sizes during dry season in 1997 and during flood season in 1998 at the South Branch

and the South Channel of the Changjiang Estuary

SR BFR B (mm) 1997 F 2 ABMXTE 197F 12 ArEBLE 19984 00 AMBLE
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Fig.2 Near surface (a) and bottom (b) current speed and direction during low river discharge measured at station Dzl

on December 4—5, 1997, and near surface current speed and direction during high river discharge (¢) measured
at station Dz2 on September 9—10, 1998
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Tab.2 Median particle sizes of bed sediments D5, and dune features at the South Channel and the South Branch of the

Changjiang Estuary during the dry season in 1997 and during flood season in 1998

£ fH PAEA R D5y (mm) B (m) FEw(m) W A e)
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Fig.3  Echo-sounder dune profiles during the high river discharge on September 8, 1998, In Figure 3, a shows small straight crest

asymmetric dune with spacing of 10—20m and height of 0.9—1.35m, b shows medium parabolic crescent dune with spacing of

20—40m and height of 1.5—2.5m, c shows large parabolic asymmetric dune with spacing of 40—100m and height of 0.7—2 _8m

and d shows large asymmetric dune with spacing of 100—150m and height of 1.0—3.5m
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Fig.4  Sidescan sonar images of dunes during the low river discharge on December 3, 1997, In Figure,
a shows small straight crest asymmetric dune with spacing of 5—10m and height of 0. 1—0.4m, b shows
medium parabolic dune with spacing of 10m—15m and height of 0.3—0.7m, ¢ shows large parabolic
asymmetric dune with spacing of 10—15m and height of 0.2—0.7m and d shows large asymmetric dune

with spacing of 15—20m and height of 0.4—1.0m



http://www.cqvip.com

D000 http://iwww.cqvip.com|

3 BRNEFS KILOMX-HEDENRER 219

Van den Berg and Van Gelder (1993)

\H%E
]0 [ ] ﬂ(*ﬁ'ﬁé%@ j
g b o ASESERE
di Gle  wm
3 N W
Fal e \°\e
W o\e
f
B2}
AL
10‘l . L [ | e L 1 1 A a
10t 2 4 6 810" 2 4 68100 2 4 6 810’
0004 | 0016 | AEHEILD Lo .
0.008 0.031 0.063 0125 025 05 1 2 4
LKL Dsymm

5 FHRAMAODY - PEEMKEERERE H
FRETAKELRAAFMERTONEERA Van den
Berg and Van Gelder (1993)

Fig.5. Bedform stability diagram for the ripple-dune transition in
rivers and estuaries. The flume-based boundaryand non-Changjiang
data are from Van den Berg and Van Gelder (1993)
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STABILITY FIELD FOR SAND BEDFORMS AT THE SOUTH BRANCH AND THE
SOUTH CHANNEL IN THE CHANGJIANG (YANGTZE) ESTUARY

CHENG He-Qin" ™, SHI Zhong', Kostaschuk Ray'", DONG Li-Xian'"
" ( State Key Laboratory of Estuarine & Coastal Research, East China Normal University, Shanghai, 200062, China;

"y

Key Laboratory of Ocean Dynamic Processes & Satellite Oceanography, Second Institute of Oceanography ,
State Oceanic Administration , Hangzhou 310012, China)

*( Department of Harbour & Coastal Engineering, Shanghai Jiao Tong University, Shanghai, 200030, China)

™ ( Department of Geography, University of Guelph, Guelph, ON N1G 2W1, Canada)

Abstract A set of measurements were made at the South Branch and the South Channel during the dry season in
1997 and the flood season in 1998, respectively, in the Changjiang Estuary, China. Dune bed profiles and planform
morphology were measured with Thermal Depth Recorder of Inner Space (449M) and Sonar Sidescan (3050L) being
deployed along the survey lines at the South Channel. Tidal current velocities were measured from two mooring sites .
Near surface current velocity was measured with Current Meter of Endeco/YSI Inc (174SSM) being deployed 1m be-
low the surface over 14h period during both the dry season in 1997 and the flood season in 1998. During the dry sea-
son, near bottom tidal current velocity was also measured with a mechanical current meter for 10h deployed 1m above
the bed. Six bottom grab samples were taken during the 1997 survey and three samples during the 1998 survey. The
particle size distributions of bed samples were determined using standard sieving techniques and the laser Coulter LQ-
100A . Ratio of height to length of lee side slope and stoss side slope are calculated to be the lee side slope angle and
stoss side slope, respectively. Results show that: (1) near surface ebb tidal velocities exceed 2 m/s during the 1998
flood survey but were less than 1.5m/s during the dry season in 1997 and the ebb tides had longer durations than the
flood tides; (2) the bed sediments were composed of coarse silts and very fine sands with an average median particle
size of 0.088mm ( D) enriched 20%-—30% of fine sands during the dry season but of fine sands with a mean medi-
an particle size of 0.13mm ( D5,) during the flood season; (3) mean height/length ratios are similar in 1997
(0.036) and 1998 (0.040), and dune lee-sides face downstream in both 1997 and 1998 indicating a dominance by
ebb tidal currents and (4) stoss and lee side slope angles are also steeper for flood dunes, probably because of coars-
er bed sediments in 1998 and dune modification by upstream flood tidal currents in 1997. Therefore, the ebb and
flood tidal currents, bed sediment particle size and dune morphology at the South Branch and South Channel in the
Changjiang Estuary were controlled by the seasonal runoff variations. And then, a new boundary is proposed for the

transition between ripples and dunes based on the Van den Berg and Van Gelder (1993) diagram in deep flows with
very fine sand.

Key words Stability, Bedforms, Changjiang Estuary


http://www.cqvip.com

