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Evolution process and related driving mechanisms of Yellow River Delta since the diversion
of Yellow River. HAN Guang=uan' LI Yun—hao'® YU Jun-bao' XU Jing-wei’ WANG
Guang-mei' ZHANG Zhi-dong' MAO Peidi' LIU Yu-hong' ( 'Laboratory of Coastal Wetland
Ecology/Shandong Province Key Laboratory of Coastal Zone Environment Processes Yantai Institute
of Coastal Zone Research Chinese Academy of Sciences Yantai 264003  Shandong China;
> Graduate University of Chinese Academy of Sciences Beijing 100049  China; °Shandong Academy
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Abstract: Based on the 23 sheets of remote sensing images from 1976 to 2009 in combining with
the water and sediment data from Lijin station and the annual precipitation data of Yellow River Ba—
sin from 1976 to 2008 this paper quantitatively analyzed the features of water and sediment dis—
charge from Yellow River and the evolution process of Yellow River Delta and related driving
mechanisms. In 1976 - 2008 the annual runoff and the annual sediment discharge into sea
changed largely and frequently but overall presented a decreasing trend. Since the course of the
Yellow River changed its direction to Qingshui channel in 1976 the Delta coastline and area were
generally in a silting-up state. The evolution process of the Delta could be approximately divided in—
to three stages i.e. 1976 —1985 1986 —1995 and 1996 —2009 and the increasing rate of the
Delta decreased with the stages. The coastline and area of the Delta were significantly exponentially
correlated to the sediment accumulated at Lijin station and the inter-annual variation of the precipi—
tation of the Yellow River Basin had a strong correlation with that of the sediment at Lijin station
suggesting that the annual variation of the precipitation in Yellow River Basin was the main factor af—
fecting the runoff and sediment discharge into sea.
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Fig.1 Location of the study area.
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Fig.2 Annual runoff and sediment at Lijin station and the an—

nual precipitation of the Yellow River Basin from 1976 to 2008.

Fig.3 Relationship between the annual runoff and annual sedi—

ment at Lijin station.
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Table 1 Evolution processes of the Yellow River Delta at different stages from 1976 to 2009
Coastline Area
Stage Annual runoff Annual sediment
Regression Increasing rate Regression Increasing rate (x 10 m3) (% 10 t)
equation (km=a™h) equation (km* =a™!)
1976—1985 y=4.1155x -8106. 1 3.63 ¥ =20.9079x — 40674 16. 26 344. 86 8.33
R =0.922 P<0.01 R?=0.924 P<0.01 (1189. 00 ~496. 00) (3.07 ~11.50)
1986—1995 y=2.5378x -4982.0 2.13 y =13. 8154x — 26657 9.79 177. 18 4.63
R*=0.959 P <0.001 R*=0.799 P <0.01 (108. 45 ~264. 40) (0.95~8.11)
1996—2009 y =1.9342x -3780. 8 0.85 y =8.0694x - 15216 6.90 125.10 1.78
R*=0.512 P<0.05 R?=0.757 P<0.01 (18.60 ~207. 10) (0. 16 ~4.40)




*.1976

2 471
600 - g
500 + L]
— L
£ 400} .
M % . *
:J_E“ %' 300 . . . 17
i E 00} o A% 'h .
g = a & * ® e
< lovt . " R'=0.50, P=0.003 5-6818-19
° e
0 L :
40 p
S 12 .
x
EZ 10 - o®
52 : ' 1950—
2% | o o 2007
g 6 . *
< LI e »
% o
ir e e o R=051,P=0.002 4
0 2 a g T ' L '
300 350 400 450 500 550 600
AEE K B Annual precipitation (mm)
7 Y
Fig.7 Relationships between the annual precipitation of the
Yellow River Basin and the annual runoff and sediment at Lijin
station. > 20 80 90 300
% 10% m’ 20
1950—2002
0.42 km + a”'
2
4. 64 k. 2002 85% . 1950—2000
. 2002—2006 21
5 2.51 x10° ¢
-2006 24 1970—1996
8.5% ' .
( 5).
8
‘L 3380
1976—2008 12 563 x 10° m’
¢ 7. 355.6 x 10° m’
82% * . 2002
( 2). »
3
I Yin M-Q ( ) LiC( ) . Shoreline dy-

namics and evolution forecast in the Yellow River Delta



472 22
Estuary. Marine Geology and Quaternary Geology ( 14 Huang HJ ( ) LiCZ( ) Guo J9 (

) 2006 26(6): 35-40 (in Chi- ) . Application of landsat images to the studies of

nese) the shoreline changes of the Huanghe River Delta. Ma—

2 Ding Y-F ( ) Pan SM ( ) . Evolution— rine Geology and Quaternary Geology (
ary characteristics of runoff into the sea of the Huanghe ) 1994 14(2): 29 —37 (in Chinese)

River and their causes in recent 50 years. Quaternary 15 JiZW( ) Hu CH ( ) Zeng Q- (
Sciences ( ) 2007 27(5): 709 =717 ( in ) et al. Analysis of recent evolution of the Yellow
Chinese) River estuary by landsat images. Journal of Sediment

3 Wang CH ( ) Cao W-H ( ) Zhang S— Research ( ) 1994(3): 12 =22 (in Chi-
Q ( ) et al. Tidal current and its sediment nese)
transport capacity in Yellow River Estuary. Journal of 16  Fan Y-G ( ) Zhang S-Q ( ) Hou CL
Hydraulic Engineering ( ) 2008 39(10): ( ) et al. Study on method of coastline extrac—
1256 - 1262 ( in Chinese) tion from remote sensing. Taking Yellow River mouth

4  PengJ( ) Chen S ( ) . The variation reach and Diaokou reach of Yellow River Delta area as
process of water and sediment and its effect on the an example. Remote Sensing Information ( )
Yellow River Delta over the six decades. Acta Geograph— 2009(4) : 67 =70 ( in Chinese)
ica Sinica ( ) 2009 64(11): 1353 — 1362 17 Yang W ( ) Chen S-. ( ) GuG-C(
(iin Chinese) ) et al. Accretion and erosion characteristics of

5 Huang HJ ( ) Fan H ( ) . Monitoring Qingshuigou Lobe of the Yellow River Delta in the near
changes of nearshore zones in the Huanghe Delta since future. Marine Science Bulletin ( ) 2010 29
1976. Oceanologia et Limnologia Sinica ( (1): 40 =51 (in Chinese)

) 2004 35(4): 306 -314 ( in Chinese) 18  Chang J ( ) Liu GH ( ) Liu QS (

6  Cui B ( ) Chang X-L ( ) Chen Y-L ) et al. Analysis on spatiotemporal feature of
( ) et al. The impact of hydrological character— coastline change in the Yellow River Estuary and its re—
istics of the Yellow River coastline changes in the Yellow lation with runoff and sand-ransportation. Geographical
River Delta. Journal of Natural Resources ( Research, ( ) 2004 23(5): 339 —346 (in

) 2006 21(6): 957 —964 ( in Chinese) Chinese)

7 He QC( ) Zhang B ( ) LiC( 19 Liu S-G ( ) Li CX ( ) Ding J (

) . Monitoring the change of the coastline of the ) et al. The rough balance of progradation and ero—
Yellow River Delta by integrating RS and GIS. Geology sion of the Yellow River Delta and its geological mean—
in China ( ) 2006 33(5): 1118 1123 (in ing. Marine Geology and Quaternary Geology (
Chinese) ) 2001 21(4): 14 —18 (in Chi-

8 XuJX( ) - Response of land accretion of the nese)

Huanghe River Delta to global climate change and hu-— 20 Liu CM ( ) Cheng L ( ). Analysis on
man activity. Acta Oceanologica Sinica ( ) runoff series with special reference to drying up courses
2007 29(5): 88 —94 (in Chinese) of lower Huanghe River. Acta Geographica Sinica (

9  Yang M ( ) Liu 5L ( ) Sun T ( ) 2000 55(3): 257 —265 (in Chinese)

) et al. Landscape change and its spatial heteroge— 21 Xu JX ( ) SunJ( ). Influence of pre—
neity in Yellow River Delta based on boundary charac— cipitation and human activities on water fluxes from the
teristics. Chinese Journal of Ecology ( ) Yellow River into the sea in the past 50 years. Advances
2008 27(7): 1149 - 1155 (in Chinese) in Water Science ( ) 2003 14(6): 690 -

10 Zong XY ( ) Liu GH ( ) Qiao Y- 695 (in Chinese)
( ) et al. Study on dynamic changes of wetland 22 Huang HJ ( ) LiF( ). Conception
landscape pattern in Yellow River Delta. Journal of Geo- model of land ocean interaction in the coast zone of the
information Science ( ) 2009 11 Yellow River Delta. Advances in Earth Science (
(1)1 91 -97 (in Chinese) ) 2004 19(5): 808 —816 ( in Chinese)
11 Song C-Y ( ) Liu GH ( ) Liu Q-S 23 XuM( ) Huang SF ( ) Li X (
( ) et al. Distribution patterns of plant commu— ) et al. Monitoring the change of the Yellow River
nities in the Yellow River Delta and related affecting fac— Estuary with remote sensing and analysis of flow and
tors. Chinese Journal of Ecology ( ) 2008 sediment condition in the last ten years. Journal of Sedi—
27(12) : 2042 -2048 ('in Chinese) ment Research ( ) 2007(6): 39 —46 (in
12 Yellow River Conservancy Committee ( Chinese)
). Yellow River Water Resources Bulletin EB/
OL . ( 1999-62-20) 2010-6540 http: //www.
yellowriver. gov. cn/other/hhgb 1978
13 Yang XJ Damen MCJ Van Zuidam RA. Use of The— .
matic Mapper imagery with a geographic information sys— 17 . E-mail: gxhan@ yic. ac. cn

tem for geomorphic mapping in a large deltaic lowland
environment. International Journal of Remote Sensing

1999  20: 659 - 681




