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Tab.1

Coastline(km) changes interpreted from Landsat images in 10 sites around the Huanghe ( Yellow River)

delta from 1976 to 1998

(i&{%ﬂﬂﬁz ) Wk KRFW pSE MW HOE A BB TE 8 ERE kY
1976 .06.02 32.0 30.9 27.4 38.3 48.0 36.3 68.0 69.7 74.9 65.1
1977.05.10 36.0 30.3 26.6 37.4 46.9 34.3 65.1 69.1 73.7 64.8
1978.03.12 42.8 30.3 27.4 37.7 49.1 35.1 68.6 66.9 72.0 64.2
1979.09.30 45.6 30.9 28.3 37.1 4.0 35.1 69.1 69.1 72.6 64.5
1980.07.14 54.4 30.6 27.7 37.4 45.1 36.3 68.0 66.0 71.4 65.1
1981.11.21 47.6 30.6 26.9 37.1 44.0 35.7 66.3 69.1 71.4 63.9
1982.10.20 48.8 30.9 28.0 36.6 44.0 35.4 65.7 68.0 69.7 64.5
1983.10.27 50.8 30.9 28.0 36.6 42.9 33.7 65.1 68.6 72.6 65.4
1984.10.05 52.8 30.3 27.4 36.0 45.1 35.4 68.0 68.6 73.7 63.9
1985.11.25 58.0 30.3 27.1 37.7 45.1 36.0 68.6 68.6 74.3 63.7
1986.06.06 56.0 30.9 28.0 37.4 4.0 37.1 67.4 69.1 73.1 63.3
1987.05.07 54.4 30.3 21.7 36.9 43.1 34.9 67.4 68.6 73.1 64.2
1988.12.03 55.6 30.9 21.7 37.7 44.0 35.7 67.7 68.3 71.7 64.2
1989.11.20 62.0 30.9 27.1 36.6 43.4 35.4 68.0 68.0 72.0 64.6
1990.01.16 61.5 31.0 27.3 37.1 43.0 35.7 67.5 68.5 72.0 63.4
1991.01.26 61.0 31.0 27.5 37.5 42.5 36.0 67.0 69.0 72.0 62.2
1992.01.26 56.0 30.5 27.0 37.5 42.5 35.5 65.2 65.8 72.3 63.7
1993.10.30 64.0 32.4 29.3 37.9 43.0 34.0 66.5 69.0 72.5 63.2
1994.02.19 58.9 32.8 30.2 36.7 4.9 38.0 60.4 67.3 74.2 63.0
1995.10.04 58.5 31.4 27.5 38.0 45.6 39.6 59.3 66.2 75.3 63.6
1996.05.31 55.4 30.7 27.3 36.1 43.5 36.7 58.9 65.7 / 62.7
1998.05.05 53.6 29.7 26.5 37.2 42.3 36.4 56.8 63.3 / 59.8

T RPHEN - BEFLERANER(RE T FRNERNUESNEN KATO B UM A RS, R
R ERBNEEZENNZRBRNREA T, 19761983 FH 18N Landsat Multispectral Scanner (MSS) 1%, 3 R N
80m;1984—1998 S48 K Landsat Thematic Mapper (TM)# 1%, 53 # £ X 30m
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Fig.1 The mean annual changes of coastlines at 10 sites around the Huanghe ( Yellow River) delta (1976—1998)
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Tab.2 Coastline lengths(km)of different typical coastal segments in the Huanghe { Yellow River) delia

g km

¥ /km

1% km

B2 SR O R ZR AL (1976 —1998)
a. WAKMBEFA A b, OWE O e MABAAO, BS

BE B BAR

Fig.2 Coastline changes in typical estuaries (1976—1998)

a. Qingshuigou Estuary; b. Diaokou River Estuary; ¢. Shenxi-

angou Estuary. Dashed lines in figure show change trend

. 1996 F LR BRAESEBREUBELAKE 80 F G =4 A 2)—(1)
) o i 7Y SR BER  ATHERE Bt BREKEQ)
&t 142.65 81.14 80.87 149.78 454 .44 494 .57 40.13
HB (%) 31.4 17.8 17.8 33.0 100
M 28.37 0 73.02 14.56 115.95 144.23 28.28
Pt £33 17.63 0 38.03 14.56 70.22 85.09 14.87
ik g 10.74 0 34.99 0 45.73 59.14 13.41
RE 114.28 81.14 7.85 135.22 338.49 350.34 11.85
WX 84.12 44.36 7.85 101.93 238.26 254.37 16.11
BRAE 14.11 36.78 0 20.92 71.81 57.41 -14.4
REKX 11.63 0 0 12.37 24 26.7 2.7
IiEA 4.42 0 0 0 4.42 11.86 7.44

D ATEBREEBFEEEEPZIANHNEEZEY NGRS FEANALEINEEER, B HAMY K L0
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Fig.4 Relationship bhetween the extension degree of the Qing-
shuigon Estuary and the logarithm of accumulated sediment

discharge
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Tab.3  Statistical scope of diffusion and deposition of incoming

sediment in the Huanghe ( Yellow River) mouth

1976 F & 1992 F %
JL BKEE g (km) ST KK ()
itk [4 93.06 -19.63 -20.03
it 73.58 -23.50 -24.50
4 73.58 -23.50 -24.67
x 32.23 -17.20 ~17.43
R 61.61 -15.23 - 13.80
&3] 58.04 -10.38 -9.80
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Fig.5 Changes in the Huanghe (Yellow River) subaqueous
delta (1976—1992)
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Fig.6  Sediment deposited at different orientations since

the Qingshuigou River course(1976—1992)
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MONITORING CHANGES OF NEARSHORE ZONES IN THE HUANGHE
(YELLOW RIVER) DELTA SINCE 1976

HUANG Hai-Jun, FAN Hui'
( Institute of Oceanology . Chinese Academy of Sciences. (lingdao, 266071)
*(Institute of Oceanology, Chinese Academy of Sciences , Qingdao , 266071;
Graduate of School of the Chinese Academy of Sciences, Beijing, 100039)

Abstract The Huanghe ( Yellow River) is well known for its high sediment concentration and low water discharge. The

deposition of a large amount of fluvial sediment in the nearshore shallow water zone has resulted in the rapid advance of the

Huanghe ( Yellow River) delta. Due to reduction of river fluxes resulted from human activities in its upper and middle

drainage areas, the evolution of the delta has showed particular characteristics since the artificial migration of the Huanghe
(Yellow River) course in 1976.

Remole sensing is an effective methed lo obtain data on changes in subaerial delta. Multi-temporal satellite images can

be deployed to study coastline change in the Huanghe (Yellow River) delta. In order to determine changes since the last

river course shift in 1976, 23 cloud-free Landsat Multispectral Scanner ( MSS) and Landsat Thematic Mapper ( TM) im-
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ages, including 1976—1996, 1998 and 2001 were used in this study. All images were registered 1o a 1:50000 topographi-
cal map with 30 Ground Control Points (GCPs) per image and transformed to Gaussian orthogonal coordinates. During the
geometric correction, MS3S images were resampled to 60m x 60m while TM images were resampled to 30m x 30m, using the
nearest neighbor method with a root mean square (rms) error less than 0.9 pixel for MSS or 0.5 pixels for TM. Based on
coastline interpretation maps of the 10 estuaries and inlets around the Huanghe ( Yellow River) delta, coastline changes in
the delia during the period 1976—1998 were analyzed according to different coastline types. Results show that accretion on-
ly appeared in the Qingshuigou Estuary with a mean annual change rate of 0.98km/a. Coastline erosion was taking place in
the Guoquzibei, Chache, Diaokou and Zimaigou estuaries at a rate of - 0.51km/a, - 0.29km/a, - 0.26km/a and
— 0.24km/a respectively, while coastlines in the remaining estuaries and inlets were relatively stable. The progradation
rate of coastline near the active river course depended on the amount of incoming sediment from the Huanghe ( Yellow Riv-
er) . Due to the decrease of water and sediment discharge, the coastline in the vicinity of the Qingshuigou Estuary continu-
ously retreated over the period 1993—1998. Up to 1998, the length of eroded coastal segments was twice as that of pro-
graded ones, showing that the Huanghe ( Yellow River) delta, despite being the fastest growing delta in the world, was ac-
tually in a destruction stage. Human activities played an increasingly important role in the evolution of the delta. Due to the
rapid industrial and agricultural development in the delia, artificial coastline grew fast causing great changes in the
nearshore hydrodynamic conditions and sedimentation environment, and shortening in the total coastline length. In 1996,
artificial coastline accounted for one-third of the total coastline in the delia.

Topographic changes in the subaqueous delta, sediment diffusion and transportation in the nearshore zone off the delta
have profound impacts on the evolution of the whole delta. Water depth data of the subaqueous Huanghe ( Yellow River)
delta surveyed in 1976 and 1992 were analyzed and digital elevation models ( DEMs) of the sea bed were generated using
geographic information system ( GIS) software. The amount of sediment deposited at different orientations and water depths
were then calculated. Results showed that 52.6% of incoming sediment was deposited in the vicinity of the river estuary,
of which 92% of deposited sediment was within the — 15m isobath, while erosion of the sea floor occurred beyond - 20m
deep. About 87% of deposited sediments were found to the southeast and east of the river mouth while a small amount of
incoming sediment was transported to the south and northeast of the river mouth. Eroded sea floors appeared to the north and
northwest of the river mouth.

Through the analysis, it is clear that human activities had great impacts directly and indirectly on delta evolution from
a construction phase to a destruction one of the Huanghe ( Yellow River) delta.

Key words Huanghe (Yellow River) delta, Remote sensing, Coastline change, Sedimentation
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