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Tab. 1 Information of remote sensing images

(- -
Landsat 4 ™ 121/034 1989-02-13
Landsat 5 ™ 121/034 1992-08-24
Landsat 7 ETM+ 121/034 2000-05-02
Landsat 7 ETM+ 121/034 2004-09-18
Landsat 5 ™ 121/034 2006-10-02
Landsat 5 ™ 121/034 2009-06-04
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Fig. 2 Coastline migrations of the Yellow River Delta
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2007 8 2009 VK Liax L min
, , 2
2006 2009 , 2, 1989 2009 , K
31.57 km; , K 60.24 km;
1989 2000 K 7.7 km 1989
, 2009 , ,
20 80 : ,
, , 12.78%
Lmax 1989 ,
2009 20 a , Lmin 1989
x2 BBA=ANSEMER. F&KE
Tab. 2 Areas and coastline lengths of the Yellow River Delta
(km) (km?)
1989 2 66.51 121.74 39.68 227.93 689.24 850.56 511.54 2051.33
1992 8 52.39 174.61 42.26 269.26 697.97 868.24 508.91 2075.12
2000 5 64.29 146.25 45.50 256.04  653.73 965.49 505.74 2124.95
2004 9 83.96 161.25 47.37 29258  635.59 1016.90 504.99 2157.50
2006 10 65.56 174.47 42.91 282.93 645.46 1050.39 505.26 2201.13
2009 6 75.99 114.37 44.39 234.75 627.87 1027.22 503.81 2158.91
32 EHFTZAMNBREMRENR , :
, 1989 1992 2006 2009
2004 2006 , , 46.24 km?, 23.07 km?
1989 2009 -3.02 km?, ( 4 ,
61.36 km*(  3) 1992 , , 2004
, 1992 2004 2006 , 2006 2009 ,
2009 , , 25.96 km¥/a(  4);
: 1989 1992 2004 2006 , : ‘-
, ( 4 ” , 2004 2006
1989 1992 2006 2009 , :
, 1989 2009 , 1989 2009 ,
“« oL -0.38 km%/a, 20 a 7.72 km?*( 3)
, ( 4 , 1989 2009
2006 2009 : , , 107.58 km?,
2004 2006 , 5.29 km%/a(  3) , 2004
16.11 km?/a, 1989 2009 2006 : : 1992 2000 ,
8.69 km?, 1989 2009 , 2006 2009
176.67 km*(  3) , 2000 2004
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1989 2009 20 80
“ - ” ( , 1996 2002 ,
) “« ) ) »
( 4 , 1989 [18-20] : :
2009 , )
, [19-20] 5002 ,
) 2000
21
3 2003 2008
729.4 mm,
( 2), 100 mm,
“ - - ? , 2000 2004 0.962(P<0.01, );
, 2004 2009 )
« 4 :
) 1/3,
*3 HEU=AMNERTHLIER
Tab. 3 Area variations of the Yellow River Delta
(-) (km?) (km?)
1989-02~1992-08 8.74 2.50
1992-08~2000-05 —-44.24 -5.71
2000-05~2004-09 -18.14 -4.19
2004-09~2006-10 9.87 4.75
2006-10~2009-06 -17.59 —6.59
1989-02~2009-06 -61.36 -3.02
1989-02~1992-08 17.67 5.05
1992-08~2000-05 97.26 12.55
2000-05~2004-09 51.41 11.87
2004-09~2006-10 33.50 16.11
2006-10~2009-06 -23.17 —-8.68
1989-02~2009-06 176.67 8.69
1989-02~1992-08 -2.62 -0.75
1992-08~2000-05 -3.18 -0.41
2000-05~2004-09 -0.75 -0.17
2004-09~2006-10 0.27 0.13
2006-10~2009-06 -1.45 -0.54
1989-02~2009-06 -7.72 —-0.38
1989-02~1992-08 23.79 6.80
1992-08~2000-05 49.84 6.43
2000-05~2004-09 32.54 7.52
2004-09~2006-10 43.63 20.98
2006-10~2009-06 -42.22 -15.81
1989-02~2009-06 107.58 5.29
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Tab. 4 Variations of the erosion and accumulation in the Yellow River Delta

B3RS REPOATS

(km?)
(%)
1989-02~1992-08 682.06 7.17 15.91 23.08 6.59 0.966
1992-08~2000-05 653.33 44.64 0.40 45.05 5.81 0.890
2000-05~2004-09 635.30 18.43 0.28 18.71 4.32 0.680
2004-09~2006-10 634.49 1.10 10.97 12.07 5.80 0.914
2006-10~2009-06 625.98 19.48 1.89 21.37 8.00 1.278
1989-02~1992-08 831.41 19.15 36.82 55.97 15.99 1.923
1992-08~2000-05 850.15 18.08 115.34 133.42 17.22 2.026
2000-05~2004-09 951.50 13.98 65.39 79.38 18.33 1.926
2004-09~2006-10  1007.08 9.81 43.31 53.12 25.54 2.536
2006-10~2009-06  1004.15 46.24 23.07 69.32 25.96 2.585
1989-02~1992-08 507.30 4.24 1.62 5.86 1.674 0.323
1992-08~2000-05 504.66 4.26 1.08 5.34 0.689 0.137
2000-05~2004-09 503.91 1.83 1.08 291 0.672 0.133
2004-09~2006-10 504.29 0.70 0.98 1.68 0.808 0.160
2006-10~2009-06 503.36 1.90 0.45 2.35 0.880 0.175
1989-02~1992-08  2020.77 30.56 54.35 84.90 24.26 1.201
1992-08~2000-05  2008.13 66.98 116.82 183.81 23.72 1.181
2000-05~2004-09  2090.71 34.24 66.78 101.02 23.33 1.116
2004-09~2006-10  2145.88 11.62 55.26 66.88 32.15 1.498
2006-10~2009-06  2133.49 67.64 25.42 93.06 34.85 1.633
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Fig. 3 Variations of the Yellow River Delta in different years
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Coastline change detection of the Yellow River Delta by satel-
lite remote sensing
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Received: Jun., 21, 2010

Key words: the Yellow River Delta; coastline changes; remote sensing; area changes

Abstract: We used remote sensing and geographic information system to extracted coastlines of the Yellow River
Delta from muti-temporal Landsat TM/ETM+ images (1989~2009), and analyzed the length and area variations of
the Yellow River Delta. The shape and length of the coastline in the Yellow River Delta had significantly changed
since 1989. Coastal erosion occurred in the Diaokou Estuary area where the shoreline was not protected by dam.
The whole coastline in Qingshuigou area extended seaward because some parts of it suffered from erosion. Coast-
line in Shenxiangou area changed little because most parts of it were protected by dam. The area of the Yellow
River Delta increased from 1989 to 2009, though it decreased from 2006 to 2009. The annual average of area that
erosion occurred or siltation changed from small to large. The Yellow River Delta was in expansion in the last 20
years. But from 2006 to 2009, the area of the Yellow River Delta was decreased and more area had been in erosion
or siltation status. Discharge and sediment concentration of the Yellow River, precipitation and water diversion were
main factors that influenced the area change of the Yellow River Delta. Artificial dams were able to resist the inva-
sion of sea wave and to maintain the stability of coastline. The result of this work is contributed to the management

and reservation of coastal environment.
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