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changes, the bay area and coastline property changes during nearly 40 years are analyzed.

The results show: � the total length of the Bohai Bay coastline nearly 40 years increased

761 km, but the bay area has been a trend of decline; � artificial coastline proportion

accounted for more than 95% of the total length to 2015; � main causes of shoreline length

increase are human activity (reclamation and port construction), mainly concentrated

in Caofeidian Port, Tianjin Port, Huanghua Port. From aspects such as hydrodynamic,

sediment and natural evolution environment analyzed the change of the gulf coast and the

gulf area of the influence of dynamic sedimentary environment, points out that with the

increase of the development and utilization of Marine activities, the influence of human

activities on the evolution of coastal zone environment are more and more obvious.

Key words: Bohai Bay; remote sensing; geographic information system; human

activities; reclamation project; Tianjin Port
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Fig. 1 Remote sensing image of the Bohai Bay (2015)
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¦�Ð°�°W�/�u)
�½§Ý�Cz, �d�¬�°��YÄå!Y�¸Ú�È

�¸��5�½�K�½ë£�A.

¥(�aEâ��°W�ïÄ�­�Ãã, 3IS	°W��ïÄ§X/mN�!W

��¡!W�CzÚ]
+n��¡¥��
2��A^[1-6]. Kawakubo �|^{Iº/

¥( Landsat TM Ú ETM+ K�©Û�µ�
nÜ(Brazil)ÀHÜ°W�W��Cz�¹Ú

Ù/mA�[1]; �¡=�Äu 1973—2013cm{Iº/¥( LandsatÚI��¸¥(K�ê

â, ©Û
g 1973c±5 40 c°²�W��a.�¤!��CzA�9°Wmu�ª, ¿

éW�Cz{Ä«Sè/|^a.?1
)Û[3]. �7Ð°�W�C[9�'�Æ¯K, I

SÆö½�
�'ïÄ. Üá¿�[4]2014 cÄuõc�aK�êâ©Û
Ð°�ÜÜ�HÜ

°W�CzA�Ú��üC5Æ9ÙK�Ï�, ¿�Ñ�Xmu|^°�¹Ä�O\, <a

¹Ä�K�3ïÄ«°W��¸üC¥¤å��^�5�²wÚ­�; �¡��[6]2014c|

^ 2000—2010cm��ÏÐ°�°W��m&E, é°W����C[L§?1
½þ�

ü, ¿?1
°ÄåÚK�©Û.

�©|^�aÚ/n&EXÚ�{, Äu Landsat TM/ETM¥(êâ§¼�
 1975—

2015cmõÏÐ°�°W��êâ. éC 40 c5Ð°��º°W��ÝCz!°�¡ÈC

zÚ°Wá5Cz�?1
©Û, �«
ÙW�CzA�9ÙK�Ï�, ±ÏéÐ°�«�

muï�!nÜ+n9°W�¸�o��¡Jø7���Æ�â.

1 êâ��{

� © À � 
 g 1975—2015c ��A Ì { I º / ¥ ( LANDSAT X � TM Ú ETM+

êâ��Ì�êâ
(�L 1). 3êâ?nþ, æ^�aK�?n^� ENVI4.8é¥(�

aK�Ì�?1
AÛ°��!�IXÚ9ÝK=�!Åã|ÜÚË�Or�?n. A

Û°��°Ý��3 0.5���S, 2±®²°��Ð��aK��ÄO, æ^ image to

image ����ªéÙ¦c°K��AÛ°��.

LLL 1 ���aaaKKK���êêêâââ&&&EEE

Tab. 1 Information of the remote sensing images data
¥(¶¡ Daì ;�Ò �m©EÇ/m ¤��m(c-�-F)

Landsat 2 MSS 122-33 78 1975-01-12

Landsat 5 TM 122-33 30 1984-09-10

Landsat 5 TM 122-33 30 1994-10-24

Landsat 7 TM 122-33 30 1999-12-09

Landsat 7 ETM 122-33 30 2000-06-10

Landsat 7 ETM 122-33 30 2002-05-31

Landsat 7 TM 122-33 30 2004-10-03

Landsat 5 TM 122-33 30 2005-04-13

Landsat 7 TM 122-33 30 2006-07-21

Landsat 7 ETM 122-33 30 2008-09-20

Landsat 7 ETM 122-33 30 2010-03-02

Landsat 8 ETM+ 122-33 30 2015-06-12

¥(�aK�þ¤�N�°W���´,���°Y�º/�]�>.�(=Y>�). 3

ØÓa.W��£Oþ, Ì�´æ^Y>�Eâ. <óW�, 3¥(�aK�þ�Y>�'��

ß, ²L{ü�Or?n�, ÏL8À)È��{¼�, ±��p���IO, ØßY�ÓÔ�

°�ý�	Ü.���<ó°W�. éÐ°�ØÓ�Ï��Y>��J�, æ^
�a©a�
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8À)È�(Ü��ª, 3 ENVI ²�e, |^�iÒ©aÚiÒ©a��{?1Y>�)ÈJ

�, (Üy|tÿ]�
¼�.

�©¤.½�°�¡È�²þ$�����ü^¶�¤�«�, =nØÄO¡�°�ü�

´�ë��m�°�.

2 (J�©Û

2.1 W�o�Ý�°�¡ÈCz

1975—2015cØÓ�ÏÐ°��º°W�J�(J�ã2. lãþ�±wÑ§C40 c

5Ð°�°W��ÝoN¥yÑk(��)~�2ÅìO\�Czª³, Ð°��º°W�

o�ÝO\ 761 km(�L 2). Ù¥, 1975—1984cÐ°�°W��Ý~�
 31km, 1984—

1994 c!1994—1999c!1999—2005c!2005—2010cÚ 2010—2015c©OO�
 83 km!

53 km!105 km!398 km!153 km.
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ã 2 ïÄ«°WW�Cz

Fig. 2 Coastline changes of the study area

Ð°�°W��Ý�Cz�<aé°W�æ]
Øämu|^EE�'. ��W��ÝO

\�Ì��Ï´�W°, du�W°!��«½l�èÞï�¦��g,�é²��°W�C

¤àÑ�õ>/, ��°W��Ýk¤O\; ,	, g,Ï�¤�)�à�Yâ�È�¬¦°W

�o�ÝO\, �Ùþ���, AO´Cc5<�K�Fª\­. 1975—1984cm°W�~��

«�Ì�8¥3�Ü���«±�, ´du�k��«��­°W�3?�Ú<�mu�^e

��W, W��<�/à���
k¤Cá.
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Tab. 2 Coastline length, area changes in Bohai Bay
c° �Ý/km �éuþ�cÝCzþ/km ¡È/km2 �éuþ�cÝCzþ/km2

1975 533 11 025

1984 502 -31 10 840 –185

1994 585 +83 10 655 –185

1999 638 +53 10 230 –425

2005 743 +105 9 924 –306

2010 1141 +398 9 305 –619

2015 1294 +153 9 016 –289

Ð°�°W��ÝoNO\�Ó�, °�¡È��¥Åì~��ª³, �¡È~��ÇÅ

ìO¯. 1975 c°�¡È� 11 025 km2, 2010 c°�¡È� 9 305 km2, ' 1975c~�
�16%,

� 2015 c~�� 9 016 km2. Ù¥, 2005—2010c~��Ç�¯, LyÑ
T�ã�W°ó§§

Ý�\�.

2.2 W�á5�Cz

lW�<óz§Ý5w, Ð°�°W�mu|^�@, @ÏÌ�´3÷W?ï�þíX9

��³, -��¡È~�; �ÏKÌ�´±^W²íª��W°ï�, UC
°W��/�, Ó

��¦��¡È�þ~�.

dã 3 �±wÑ, ïÄ«<óW��N¥ÅcO��ª³. � 2015 cÐ°�÷W, <ó°

W�'~�ÓW�o�Ý� 95% ±þ, Ù¥dl�ï�/¤�<óW��ÓoW�� 26% �m,

¤�Ð°�°W��Ì�|¤Ü©.
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Fig. 3 Coastline changes of different properties in the study area

g,W�, KÌ�8¥3Ü©\°à�NC, g,W�Äê��, Cz��é�f. X, ��

à�P�à�Wã( uÐ°�HÜ), @Ï(1964—1976c)P�à�3d\°, �þ\°Yâ3

d�È, /¤
�¡È���. 1975 c±cùÜ©WãÄ�vkÉ�<a¹ÄmuK�, °W!

°K9±�/mÄ�?ug,üCG�, �3�þ�T°�/, W�a.±g,W��Ì[7]. �

à��ý=¢ïà�«�(J�à�°W)�Ü©?ug,�muG�, Ég,�¸^�K�u

)�r��¡, ²�W�C�­ò5W�, W��Ý¥ÅÄ5Cz. 2005 c�É<ómu|^K

�, g,W�½Åì¥ò ª³.

2.3 W�Cz�Ï©Û

lW�Cz°Äåþù, éW��K�´g,Ï�Ú<�Ï���Ó�^E¤�. g,Ï

�Ì�É�°�YÄåÚí�K�, k�½5Æ5�k�½ó,5, Ì�K�g,W�; <�Ï
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�Ì�´�<a¹Ä, ÏL�ÓÔUC�kg,½<óW��a.Ú�m �.

2.3.1 g,Ï�Cz

3g,Ï��¡, éuC 40 c5��mºÝ
ó, ÃX°²¡9/��E��ºÝg,Ï

�éáÏ°W�K�´k��, 3�©¥Ø�?Ø. �g,Ï�é°W��K�Ì�Ny3Yâ

5
ÚYÄåCzü��¡.

(1) Yâ5
Cz

Ð°�Yâ5
Ì��à6\°Yâ. Ð°�÷WkD$à!°à!Õ6wà!Üà!�

�à!@�à�Ãõà6, ØL, ù
à6Ø
°à6���	, Ù¦à6þ
á6�, 2\þ

à6þiï¹, 8c5\°�Yâ®��Ù�. ØL, 3{¤�Ï�Ð°����/¤�üCå

�
­��^. ,	, Ð°�Hý�à��YâÚ�ýÍà�Yâ�*Ñ!�È, éÐ°��)

�½K�, ½´CW�ÈÔ�Ü©Yâ5
.

�à\°Yâþ��, ´Ð°�Ú�àn�³�­��Yâ5
. �â¥Ià6Yâú

��{¤ÚO]�w«[7-8](�ã 4): �à\°Yâþ�Nþ¥ÅÄª~�, AO´C 40 c5

�à\°Yâþ~�ª³'�²w, � 2010 c�m\°Yâþ=� 20­V 50 c�� 10% �

m(= 2.27×108 t), �eiª�Ñyä6G�, ä6Uê�3O\.

ã 4 �à�|9ÕÑâþL§

Fig. 4 Sediment discharge process of Huanghe River estuary

°à uU9l\°�, ´Ð°�ÜÜY��­��à6. °àeig 1958 cï¹±�Y

©Õc»6þCz�~�(�ã5). 3 1958 cï¹±c(1917—1958c), °àcþ\°»6þÚ

Ñâþ©O� 95.4×108 m3
!813×104 t. °àï¹�\°Yâþ:ì~�, 8céÐ°�Yâ

��zé� [5].

ã 5 °à°à¹ÑâþL§

Fig. 5 Sediment discharge process of Haihe River estuary

(2) YÄåÏ���^

YÄå^��)à6�Ú°��, ´�EW�/�Ú/mA��­�Ï�[9-10]. YÄåÏ

�é°W��EÌ�´Ny3é°W��¡�¡, Ì��)�6!ÅL!º���. 3�©ï
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Ä���SW��¡�é²w�Ì�´¢�àn�³NC, =�J�à6´.

¢�àn�³W��¡��´É��6ÚÅL��Ó�^Úå�, =ÅL�^e.KYâ

�)£Ä��.Y�, 3r�Y6�^e, ÅLiâÚ�6Ñâüö(Ü, Or
°W��¡�

^[9-10].

,	, C�íÿ�CÉÚ°²¡þ,ò¬Úåº��/³u)AÇÚrÝ�O�. º��

�°�Äå�OrÃ¦ò¦°W��¡�AÇ��O\, â Gornitz ïÄ, XJ°²¡þ, 15

cm, º��u)AÇòO\1 ��m[11]. º��é°W��¡�^, �Ù���A5��, äk

�½�âu5!ÛÜ5Ú�³§Ý�, K�Ð°��Ì�´§�º��, Ì�u)3Ð°HÜ½

ÜHÜW�[9-10].

2.3.2 <�Ï�K�

lW�a.Czþ�±wÑ, Ð°�8c<óW�¤3'~®� 95% ±þ. 
�ØJwÑ,

Ð°�°W���NCz��ÜWã±/ìùñ@l«�Ì��W°ó§, ÜÜWã±U9l

�Ì��W°ó§, HÜWã± u��l!ô²nÜl«9T²l�Ì�l�ó§���

'(�ã 6). �±`, <a¹ÄrÝ�Cz´ÚåÐ°�°W�Cz�Ì��Ï.

ã 6 ØÓ�Ï��aK�ã¡

Fig. 6 Remote sensing images at different times
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(1) 1975—1984c, d�ÏÌ��W°«�3à�/ì�ùñ@l«, ,k�Ü©W°«

� uU9l��õl«, °W��Ý± 1.50 km/a �m�*Ð�Ý3�úO\, cþW°¡

È 13.4 km2. �3dÏmdu÷W�í|Ú��|�]W���, °W��ÝÑy
�½ á.

(2) 1984—1994c, dÏmW°«�3þ��ã�Ä:þUY�°í?, ��*Ð�Ð°�

�Ü©Wã, /ªE´�W°�Ì. wÍ�Cz�)ùñ@#«W°, U9l�õ!Hõl«Ú

�lhX�*ï�ó§.

(3) 1994—1999c, ù��ÏW°¡È��, Ì��W°« uùñ@��º/�m�f

�!U9lCWÚ u��l.

(4) 1999—2005c, T�ÏW°ó§�8�UOõ, W°���k¤O�. Ì�©Ùu u

��l, U9l��õ!HõÚ�ló�«. �Ç�«T°Ê1ÌKú	!/ìNC�kÜ©

W°�8. ùñ@NC�ë�ú´3ù��ÏÄ��ó. dÏmU9W�O\
�43 km, �Ç

� 7.2 km/a, U9lW°¡ÈO\
� 50 km2, °W����°�í?
 2.0 km.

(5) 2005—2010c, ù��ÏW°Eº¹ÄuÐ×�, W°Ì��7A�­:«�?1, k

ùñ@l«!U9l�l«ÚHló�«, ±9U9l¥%�l!°TNsÀi«Úô²nÜ

l«�W°ó§. dÏmÐ°�W�O\
 398 km, W°¡ÈO\
� 504 km2.

(6) 2010—2015c, ù��ÏW°Eº¹Äk¤��, EÌ�8¥3ùñ@l«, U9l�

l«ÚHló�«, ±9ô²nÜl«, ùn�«�W°¡ÈO\
� 145 km2.

2.4 W�Czé°�Äå�È�¸�K�

°��È�¸�üCÉ�u°���È�Ç, 
°���È�Ç�ûu5guº
Ú°�

��ÈÔø�±9�©°�Y�NÈ���[12] . Ð°�W�Øä�°í?, °�YÄå!°�

¡ÈÚ�ÈÔ$ÄA�þÉ�ØÓ§ÝK�, g,^�e�üCA�É�
<a¹Ä�Zý.

2.4.1 éYÄå�K�

��
ó, ü���¡È�W°ó§é°��K�¿Ø�, �´3���mãS§õ�

�W°ó§�\È�A'�²w[13] . �âÐ°��6êÆ�.ïÄw«, Ð°�W��ã�

UC®²²wK��
�ÅXÚ, � 2012c¦Ã�:�ÀH£Ä
�10 km; ��Þá�þ

� 2003 c�'~�
�10%; Ð°�ÜWcÙ´CW���k¤O�, �Å$Äk¤Jc, ¦p

� O\!$� ~�, 
�ép� �K�ÌÝ�ué$� �K�[7,14] ; Ð°���l!T

²lÚùñ@�m�°�Ñy�¡È�6�C�«�, Ð°�ÜÜU9lNC°�6�CzE

,§CW°���66�Cz��, 0 m � 5 m �����S�Þ!á:6�oNþ¥~��ª

³, ~�ÌÝ��3 0.2 m/s �m[7].

����W°é��°�YÄå�)K��Ó�, éó§SÜ���¬�)��K�. Ï

LéU9Hló�«W°Eºó§ï�c���6|é'©Û, ó§ï��U9°�D�Ð°

���6Äå^�k¤~f, �¦�ó§±>�«�ÚÊ�6�~�§6�~Ì�� 10% ±þ,

��ó§°�NC�Yâ!À/Ô�$£5Æu)Cz[15].

2.4.2 é�ÈÔ�K�

g,üzG�e�°��ÈÔ5
Ì��)à6Ñâ!	°Ñâ!)Ô���, Ù¥º


à6Ñâ´�Ì��5
. °��ÈÔ�5
Úêþ��K�
°��È�Ç!üzª³9m

u|^�då��¡[16].

�X<aé°�9Ù±>«��mu|^§Ý�Jp, Ø=UC
5\°��ÈÔ�êþ,

�E¤
Ô
�Cz, ù�ÒUC
°�3Xg,^�e��Èu�L§. ¢Sþ3 1958 cï

¹±c(1917—1958c), °àcþ\°»6þÚÑâþ©O� 95.4×108 m3
!813×104 t; °àï

¹�\°Yâþ:ì~�, 8céÐ°�Yâ��zé�[5].
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Ø
�ÈÔ5
Úêþu)�½Cz	, �ÈÔA���U¬É��½K�. �âÐ°

�°�õg°W�N�(JL², 3 20­V 80 c�±cÐ°�ÜWl°à��Õ6~àHW

/«kß��ÈÔ©Ù, 8cTÜ©«�Ä�þ�W°¤º. l�ó§Ø
��¦,
g,

/m��	, §�ÏLé�SYÄå�K�, UC�ÈÔ�©Ù. U9°�õc5���ÈÔ

â»ªu[z, 1962 c��ÈÔâ»� 0.1∼0.25 mm, 2006 c�â»� 0.063∼0.125 mm[14]. �

�l°��ÈÔK²{
d[Co2�[���L§, 1985 c –2 m ���±	²þ¥�â»

� 0.012 mm, �Êè�®ß, ®ß�Ì, 1995 c� 0.026 mm, 2001 c� 0.034 mm, 2003 cÅì

[z� 0.021 mm, 2007 c� 2003c�'²þq~�
 0.005 mm; 3cÏ(2000 c±c)T°�

°Wó§�é��, T°�p��NC�¡±�¡�Ì, �¦�¡oz, 
�Ï°Wó§rÝO

�, ó§]2Yâ6�!�Y�3YÄå�^e���¡Åì[z.

2.4.3 ég,üC�¸�K�

Ð°�g,W��Åì�UE�<óW�, �©�°�W�®¤�ÃA, °W�g,üC

G�É�4�K�.

g,üzG�e�°��ÈA�, �X<aé°�9Ù±>«��mu|^£X���

�!W°Eº!<óÊ��m�ÚÕf9����«���¤, 3êþ!A�Ú$Ä/ªþÑ

u)
²wCz, Ù7,K�°�3Xg,^�e��Èu�L§. ±��l�~, C 10 õc

5£ïl±5¤�y��ÈÔ��È�^®²“CX”
ïl�c 30 c�g,üzª³e��

m©ÙA�[16], y��È�Ç��m©ÙA�u)
²w�Cz, <a¹ÄÌ�
T«y3�

/��¸Cz, 
ÕfÚ�YK��UC°.g,/¤�///m, K�NCYâ��¡—�

$—�È�^[5].

ØYâ�¸É�<a¹Ä��K�	, °��ÈA��É�ÙK�, Ì�Ny3Ó��Ï

õó§�ï�¦°�B�þÚ�ÈÄå~f, O\]2Yâ�átAÇ, Úå�È�Ç�\È5

O\. dþ©©Û�±wÑ, �þ�W°ó§<�/UC°W//Ó+, �m�¡È:ì~�,

��~�
°��B�¡È. g 1975c� 2010 cC 40 c�mp, Ð°�÷W�W°ó§ï�U

C
°�YÄå^�, »�
�S�g,Àt²ï, ��°�¡È~�
15% �m, B�þ~�


 13% �m. XÐ°��Wîà��H�Wã��°ÝCÄ, �¡·ÝCÍ, ¥�¡G�, ²w

K�
°.///m�üC, UC
Ð°�g,üCª³[5,14].

3 ( �

� © | ^ � a Ú / n & E X Ú � {, æ ^ g 1975 c � 2015 c ��A Ì { I º / ¥

( LANDSAT X� TM Ú ETM+êâ, éC 40 c5Ð°�º�°W�Cz!°�¡ÈCz

Ú°Wá5Cz�?1
©Û. ïÄ(JXe:

(1) C 40 c5, Ð°��º°W�o�ÝO\761 km, ¥yk��~��ÅìO\�Cz.

Ù¥ 1975—1984cÐ°�°W��Ý~�
 31 km, 1984—1994c!1994—1999c!1999—

2005c !2005—2010c Ú 2010—2015c © O O � 
 83 km!53 km!105 km!398 km!

153 km. <óW��N¥ÅcO��ª³, � 2015 cÐ°�÷W<ó°W��ÓW�o�

Ý� 95% ±þ; g,W�¥ò ª³, ØLÙÄê��, Cz�é�f.

(2) Ð°�°�¡È��¥Åì~��ª³. 1975 c°�¡È� 11 025 km2, 2010 c°�

¡È� 9 305 km2, ' 1975 c~�
� 16%, � 2015c~�� 9 016 km2.

(3) Ð°�°W��Ý!°�¡ÈÚW�á5�Cz�<aé°W�æ]
Øämu|

^EE�'§Ì��Ï´<a¹Ä�Zý(�W°ó§�l�ï�), 8¥3ùñ@l«!U9

l!��ln�­:«�.
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(4) Ð°�W�Øä�°í?. °�YÄå!°�¡ÈÚ�ÈÔ$ÄA�þÉ�ØÓ§Ý

K�, g,^�e�üCA�É�
<a¹Ä�ZýK��\²w.
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