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^³��¢1£ç³!-Xy�UV"7.=,��N 49 Cn.=$%1õö�

¸] �̂��$%�����¦�ä¦k�#$%&'!í�.ù�,589:;"7

.=v���SÉ&'()*+,{CN#���ST��!����C &�Sg

�O���8!"#$ST%&.È¡gh�V.]8'7#()1#�Sg¨(8ß

G¦Ý�!#1994�	ST2�]^8�Ê"7.= 

gW#2003 � 8 � 1 �!N#*�!�<.2�1�_`O+,UV#b-s.

Å/ST�0123³45867;<= 

�8�34ñ1 9
:9; 

��DEFGHIJK1L9:UV"7.MFGHIJKN#��DEFG

HIJKYP<RST9:UV"WX#��DEFGHIJKYPZ!#[\]

^O_`aQV<==�>!9:UV"7<MFGHIJK!ÅÉg?_`8n"

N�#@ó�!Aô�.Õß�B1yCND¶�Cn.O#MFGHIJKE1�

w
(FOGH=nX#cdI��[\1FGHIJK1cdæC9:UV"WX#

J£1 9¡g.=2�34!67"N#�^0Ò12�O¸�TV"7.O#�

æ!34;K7�ýOg7È¡O 9¡gÊ"7.= 

 

b. 8� 23����������� 2 

�����������L� !"#¢1�_`!67"�����89:;<= 

�>����1L�1AM 

�����������L� CN#N21 OP1L�QhXFR�STUVWg

vE�1L{¡XY8Z[;<v�\1L{8��;"S]O9�UV"7.=�

��1L�^_N#-ý^_1 67%!n<. 60,780ha�`L�^_1a 1b�C#

cd�O\�1 92%8e�"WX#¢1æ���N 20,542haCa 37%8e�"7

.=fgC#L�td³�N 34,152 �C#��f<X1td^_Na 1.6ha ¡h

�"iUhj��=µ;"7.=kl
imngtdopCn.<�#qr�gL

��ò1st@Ã¡�gX#uh1���O!�vñ!nXgOT#�^1*¶w

x!-X#e×VGH=gL�Ouh\B;"7.= 

È»;<Zyzr{#�c1u|g@}!~&<L�QhX8¸�.<�#�^

1DyC8.�"#���1�\C3�n.�p!��;#TU�g��E�8�

»vE�1L{²X8ì.¡¡�!#¢1��CXY�¡;"1����W��8

Z[;<v�\1L{QhXO��V"7.= 

�·�341ÉÊSË 

N���L�QhXFR� 21��cO6h.v��1L�{]�2004� 5����

1��ô�N#Nu|g�W8���.L�QhX1� v̧�¡L�¡1�<gí�
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:UV"7<]^Cn.=v��;Q1LQhX`c�{83�;<LQhXO��

V"7.= 

LQhXN#��N�.]L�¡1í�X8�.#Þ�N���.]L�1�`8

���.#Ì�Nlm�.]L�QhX!lm�.#1 3 61� STy�UV#

¢V¡V!#:�1¹Ygð#�JÕ¢�FG�RB#[\]^!-.�_`#`

c�83�;<]^O¹YUV"7.=�m]^CNgh#L� O�Ê"7<[

\]^1?_`1£C9:UV"7.È¡O¤¥Cn.= 

Q<#>]^C#v���¦#wx§{1!�8�Ê"7.=ÈVN#¦#1DE¨

wx!�_"ý	©c1��8�»È¡8��!9:UV"7.=1 ��!�ª«

¬#2 ��!9û«¬86«�.È¡8®¡;"#2006 	S2009 �	M 5 1

¯ 20O°�UV"7.= 

�å�34ñ1 9
:9; 

0±²�¡#L�1Aô
Aô³1!�O 9¡gÊ"7.= 

 

c. 8� 23����������� 3 

��`XY`c�XY�XY�\ !"#¢1�X_`!67"�����89:

;<= 

�>���`XY`c�XY�\ 1�X_` 

��`XY`c�XY�\ N#��DEFGHIJK1�_`¡;"#³´

æ¨µ¶]^8�Ê"7.=34æ·N#�c¸R����!-.#¨1¬34

¡E¹��Cn.=¨�!7.EÉ¹8�º¡;<#¨1�À1»¼	ó78�½

.��8 2002 �-X9:;"7.=`N#lm;"7.¸R����1�¾1`

8¿À;#34ÁN¿À;"7g7=Q<#��`XY`c�XY�\ NE¹�

�1�Â¡g.0ÃvE¹��ÏâÄ�k{8²�;#�cÅ�!�Æ;"7.=

Ç¦ÛN#³´æ¨\	CNgh��`æ1Ç¦Û1`¡gÊ"7.= 

vE¹��ÏâÄ�k{N#³´æ¨µ¶8P�<¡É!#¨µ¶1g$O¨!

ê;"<�1È¦k1 16¡;"²�UV<=E¹��ÏâÄ�k!�QÉ#E¹
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ÊN�&g7=Q<#2010�!N#�Æ��8��;<E¹��ÏâÄ�k{~�
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�·�341ÉÊSË 
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�å�34ñ1 9
:9; 

�c¸R����Å�!-.34CnX#£Ò¡g.��³O7g7È¡O 9

¡gÊ"7.=Q<#34Å�STN#�¾yÓËCNgh#34Á1¿À{#�
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Aô 1�X_`!67"�����89:;<= 

�>���`-��-�wx�ÕÖ×�Aô 1�X_` 
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J�LÈÉ-Mr. Dama. A. MasologoJª~«§�-R�9v�~Ë s~ªvL 
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JËLÈÉ-Dr. Raymond MngodoJ¦§�- LVBCL 


 �:;���ghrÌ��R;�R�Íd¡Á�CD� 4w�@��a�I±��
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·��Èè,Û²��Aé\`+�Hµ�d-()�XYr¾�^��Ièé
�aÀ
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JîLÈÉ-Prof. Joseph ObuaJ�¨~©-VicResJLake Victoria Research InitiativeLL 
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Cooperative Paths on the Water and Development Nexus in the Euphrates-Tigris 

Rivers SystemL 
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�^¢HI\
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JÇLØò��-Dr. Uwe DeichmannJ���n-MNn
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J�LØò��-Prof. David GreyJ{p�R-�S:R�òv|¡rL 
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Use and AbatementJfn�Øß���o�Oú��p�qrs-t��õö,uðLc

�[,-�rl-/Õ�Rl-hD4��RÉ"o-R�v�r
�aHI 

 

JÇLvw-Mr. Anders BerntellJR�9v�~-SIWI&lx�L 
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J�Lvw-Hon. Gunilla CarlssosnJR�9v�~-�W_È¡� 
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JUL��-Hon. Charity Kaluki NgiluJ¦§�-O£¤¡�L 
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JL��-Ms. Sunita NarainJ{~|-�rÛ²s~ªvL 


 ghZ^�O�3öë�ù	��£ûüãú�ÓEë[ù�À£�I�ïãúdt:

7ßGÀ�oJ�ìãú�ÑL-��r6�,�ÔÀ£�IÓO�����^¢��o

d�ÊGÀ�o-f-P{~r�Ú���Ñ¸R;rÁ`ÈIOÃÄ�ìí�dzv�

R��mr���^�o-©����ÁNKL�M�(×r~µ�aÀ£�I¯�^ 7

N���AÆ�GH£I±{6P{~�nS;�O�f-¸R;�uð-µO�ëp

d56AF�G�£�t��O�õö×�¯´%`a�8¢-·OA�ß<�Hµ�©

�^×��ÔHxRºV�«{~����ú�ë,[�v@�O��I-»<8À�Ó

O����×��«{~-�O�G���z{:U,��vRAÀd�±£HÓO��-

�ÓO��Afh^
e�,^fh^���vRr�M,��-�ÃÄAR¦vU©�

~GÀ���I 

 

J�L��-Prof. Joseph AlcamoJ�ÉÛ²�2Y�12^L 
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J&L��-Mr. Daanish MustafaJ{p�R-\~§Rn�S8L 
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Harmful Substances from Source to Sea: Strategies and Tools to deal with 
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ga�Igh��2,��fh�N£À-CD� 5N�@�HI±�)g<AH�<�

fh-µ�U�VWò&,�)g<�H�A
efh-·Á¦�ÎÏ3ö,�)g<A

H�<�fh-»�)g<,Á¦�õöAH�<�fh-�Á¦�ÎÏ3ö,�U�V

Wò&A
efhI«GdghÁ��^�Û²�©{ut:RA�ø��í§ª�~

§G-V
GÀí��~§A
e�,r~µ�a�I 

 

J�LÈÉ-Mr. Christian Holde SeverinJfnÛ²�Wx�º»L 


 GEFJfnÛ²�Wx�º»L^d_bc�ðñÔO�ûü-O�õö�N��

�;ìí�Hµ�=>A
ÔÀ£�I©X}�J�~¨�vL�Y��ÝÞàè�÷D

AB�,GHMNn
,�v;uvxS6A'�ST�,-×f�I�ÔZì-â�-

YXÁ¦�3öm���A
ÔÀ£�I 

 

JËLÈÉ-Mr. David OsbornJ�ÉÛ²�2L 


 íÚ��gh^qøråùGÀ�o-34]�qør 2050]^� 64]���,þ

�aÀ£�I�.ûü��Í� 80%dÛÆà^��I1960]�÷3(�hd 9N�Ô

Hr-¯aÁ� 10]0,�Ç	<�[^÷3(�hdù�À¢HIKL��jkh�

�d-��X�,DQ�s:ªvAê¢T�^
e��r�o-fh�"#��-�W

���67v��<8Àr��,��I�2A��ª�^-̧ t¹§º»�}U^�	

^¢�Û²A&���ax���£I 

 

JîLÈÉ-Dr, Qinhua FangJâ�-xÄv�~¡r-���.jk��12�L 


 xÄv�~dQÖV�k�\�ø��Ho-¶·�]AÌ��Iåæ�¶·��,g
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hß-qøù	�Ñ�"ojkÛ²�UßrX�a-1994]Á� ICM�í�Uz{;

�^�`aHI2006]-2009]�jkh����Õ',GÀ PEMSEAJk�8��

hÛ²��v;uvxS6L�É_A��À£�IICM ^¡`��,d-�h�õ

ö��<���As÷Hµ�XMÃ	v§~§^��IxÄv�~^d-L�ì²³¬

l�Hµ�aÔObA_�H�,^cOXMr=È��oOú[é\GHIm~§7v

®�Zâ�ÔÞd�Zì[
ÔHIeñìãáJx7{UnL�IJ�Hµ�12s~

ªv[$�G-x7{UnÔn®;¨§�IJ,VW�#µÀ£�I 

 

JLÈÉ-Dr. Liu ZhenghuaJâ�-���.xfg�.12�L 


 SAPJ Strategic Action Plan for Ecosystem-based Managementin Jiulong 

River-basin and Xiamen BayLd 2011�2025]��H�
>�2^��IRºv:

TU©v���-h¢�oòó,�~¦v;-z{;ùÃ,�vª*+-í§ª�~§

,i�-�vª@jmA=>��,GÀ£�IRºv:TU©v��	r�v@^��

�,Ô-q��ì=AÛ²�6PR���"e�[��Ø���,�6�`-{~s~

º»®�¨¾�ÊmrÃÄ^��ISAP�7ø��B�J2011�2015]Ld-ûü�

H�,Oú�IK-ì²³�IJ-��M �_È^��ISAP d%k !�"ÔÀ

�ø��"l`a�[�^��I 

 

J�LÈÉ-Mr. Christer LannergrenJR�9v�~-Stockholm Water CompanyL 


 R�9v�~���DO���'��£À-1975 ]�ßr����"o�~�ÂU

;���gåëdðñGHI1997 ]�B(A÷øGçµH,�úB(�gåë[m�

�ðñGHI1970�2008]��]0,��vª�"�,-:77�»U aè�dðñ

G-sS\no���"�p��dùGÀ£�I�T�3(è�d�5Á�ùGÀ£�I

GÁGÂU;�
>�2�qE�"�,-ÂU;�rJ������Hµ�ð�`��

ax���£�~,B(�ëd-��É_��h��8Àd�Á�í£I 

 

rL9� 7�J15:30�17:30Lstuv 

bX%�h^�fh�Ó�-KL�M�_È-ÜÝÞß,�s£cJRegional Integration, 

Sustainable Development and Combating Eutrophication in our Common Sea 

BasinL 


 ÂU;�d 9N���¬aÀ£�Ijkh�qød 9000[q^��I��O� 55m

,�t�uÚ-¯vwï�ÂU;�dÛÆà�ûüãú��]x`aÀ¢HI

HELCOMd-y�ÂU;�Û²�sR�~;A«]��GHI2010�2012]���

�^��R�9v�~Á�d-2010 ]Á� 2012 ]�Q��$<8¢���&�r-

�»~P~|,�vP~|Á�d-EUÂU;�����vVwv:�â^0�`aH

ÂU;��ÜÝÞß��<����N£À-R�9v�~�²ÛÕÁ�dÜÝÞß,Û
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²9:�£Á���GÀ£ÚÁ¯azaÈÉr��I 

 

JÇLÈÉ-Ms. Maria LaamanenJHELCOM-Professional SecretaryL 


 2021 ]^�ÂU;���.Û²Az{� ²�|l<�Hµ� 2007 ]�0�`

aH HELCOM ÂU;�
>�2d-ì²³xRºV�ØÙ£H�67v��Y}A

±£À£�I�.Û²�:~AÅ���Íd-_OÔ�T�;7v�~§-O�"#¡

áÆà�B(mí���H�IÂU;��h^qQ=>�"�R;�Rr¹[�`£�

dÉZ^-¹[¡¢£�dkZÁ��Z�Á�À^���,r�ÁÔHI;7v�~§

�"�_bc,ìãíîï� !d:�Û��R���,£��J_bcrc£�h�

Ñìãíîïr5�^��LHµ-O`,Û²s:ªv��ûA HELCOM ��òv

PV��£ÀL����r�o-���.IJ]^KL��M�_Or
�aÀ£��

�d��G��ax���£I�W×�D-NOx ÓE����hA��<��,[�

�À£�I��rÓE<�ûO���^¢�"e�KL�'�"l[ål^��I�.

IJ]d£ÚNÁ�±`aÀ£�r-��reÚ£ÔÀ£�,d£��£I 

 

J�LÈÉ-Ms. Katarzyna BiedrzyckaJ�vP~|- Chief Inspector for 

EnvironmetalProtectionL 


 EU�BSRJEU ÂU;�fh��L�¾w@Ad-ÂU;���ÝÞà�gåAÏ

��}U^DT��,^��IHELCOM�
>�2^��`aÀ£�£�h��~

A÷ø<�8Ú-��â��~3öAª���Ù<<�ª{Vºv®UA�'GÀ£�

JR�9v�~YÃ-2012] 12��µ`oLIH-ÓO��ßJR�9v�~YÃL

Ô{7S;6789:;�½¾�@j-¶O^�}R;6P:º»R�öJR�9v

�~��¶OlÉ<-�~mv:¶O01zv�R-�»~P~|¶O��O¶�l�

�É�-�»~P~|����R�9v�~¶Oì`l��É�mrYÃL-7x�Ô

}PUvx,Xý^fh��ûü�R:�sR�~;J�»~P~|YÃL�ÑA
Ô

À£�IEU�BSR, HELCOMÂU;�
>�2-EU�.�����^�� 3lr

Xý^ÂU;��OúFG��o��^£�I 

 

�U�ÈÉ-Ms.
Ulla Kaarikivi-LaineJ�»~P~|-Û²VL 


 EU�BSRdÂU;�jk9n�3<8Àr�öGÀ£�IEU�BSRd4-±ÂU;�

�Û²AKL�M�[��<��,-µÂU;�AIÁ���<��,-·ÂU;�A

ï1^� ����<��,-»ÂU;�AZ�^Z����<��,A-N��,G

KL�M�Û²,¹��¶·�y�_ÈAB^GÀ£�I�a��e��djk��X

%�/0,©ª-EU�}U^��o-�W��
>,Ëòr��^��IÂU;�^

                                                  

3
 f/g* �h0!i#�j*k/l�mn/k/l. lopqk!�#�"!#i#�W.#�0(r

*f/ 
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¹[���Û²ÃÄdÜÝÞß^��I¶O,xf��R;�Rr����o-�~�

gåAð�<�,rìí0,��I«G
e�o��,GÀ-wUxÄw^�\S:�

�tvº»~§-EU��è!)t-123�,�¸~ª:;�R;���-�ø��

7ø��ëÄ,�l�N£À�8y{~;wv:�Ñr��I 

 

�L9� 8�J9:00�12:30Lstuv 

bO��àA�Ú�F���-�,©ªcJCharting Our Water Future: Pathways and 

Tools to ReformL 


 MNn
§Uv6��^^���Wo��y,-mS\~�v&n~§v�"�5

stuvd-2030O��§Uv6�"oÈÉ`aH-bO��àA�Ú�()Æi��

F�í��Hµ�¶·����c�[,-O���,ij�pÄS6A�µ�Hµ�ì

í0AÏÐ<�[�^��I 

 

JÇLÈÉ-Mr. Guilio BocallettiJmS\~�v&n~§vL 


 MN�O���d 2030]�ij�MëA Î<�IO���,ij�pÄS6��

<�¦vRRª�»A 4n�Jâ�-{~|-����n-®P8U�z~�7L^


ÔHIâ��pÄS6d¡�<���r¡¢��Í^��I����nd`O�¢�

ïrÃÄ^�o-{~|��£Àd¶O����rpÄS6A	£`+À£�Iaà�

(×^d-Î¡�O���A¤H<�,d^¢�£I¶·���
>�"ÔÀ-¨¹�

^KL�M�ìír�M,��IO�õö�M¸R;nv®A[,����,-4N�

�^ìí0d}���,r�Á�I{~|�¸R;nv®d¶Oì`�é\�z{`a

�G-����ndìí0J{~�P&'-¶Oì`�é\�ÑL,3ö<�xu��

JáäØßA��GH[�-¶·��A��GH[��ÑL�����+sf^¸R;

rù¡<�I 

 

J�L��-Hon. Buyelwa P. SonjicaJ����n-���nO>���L 


 ���n����O�Ê,V�^����dÜ¥Z�I*^��I/Õ�dM r�

£Hµ-DQs:ªv,ÉÊGÀìí��H���r��IDQs:ªvAzv�R�

ijl,GÀ=ö<��r@G£I 

 

 

JULÈÉ-Mr. John JoyceJR�9v�~-SIWIL 


 MN��o�¦Xrz�PC�����nJSSAL�O È?�§éM d�o@a

�£ISSA�¨Å`a� ODA�e#O��<�1ð�½�d�5Á^��I_È�\

�d ODA�©ªA���|���'r�£�,[GxGx^��I 
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«L9� 8�J14:00�15:30Lstuv 

b�8��Oú���ò&cJEye on Asia: Regulating Asia's Water Quality 

ManagementL 


 �8��íÚ���/Õr-É�O�fDO���©×�N£À��¹vG-Oú�

é\AB^GÀ£�I�X�OAûüÁ�ð�Hµ�H�×Qr��`a-g
�Hµ

�©ª[¬�`aÀ£�I5stuv^dFz`aH×QÔ
/����-/Õ,hD

y���l�N£À�|<�I 

 

JÇLÈÉ-Mr. Sun PinganJâ�-�VO��ZL 


 �9{%d®%��g<��^��I�V�qø� 61%r�9{%gh�ECG

À£�I1]-O�Ê-¢��ì²³-O�ûü-%-^�õ�¯æ�Ñ�ÃÄAÌ�

À£�I2007�2009]��9{%�òvPV��£À-±%�¦����DF�Ac

µ�-µ�9{%gh���� IWRMJÓ��O����L�Ãå´%-·/0�ý

l��FXÆEAfgGHIs¬Cæ� 2���òvPV^-±°��0-µ�9{%

gh�Ó�����´%�±wA²ÀÀ�|GÀ£¢H£I 

 

J�LÈÉ-Dr. Reba PaulJÂ~§P�»x¹Ov;uvxS6L 


 Â~§P�»x¹�²g©SnAga�©Sn�gh^d-DO�'r 30%GÁ&

'`aÀ£�£I¬ê���,���Ogåërð�I�Þ�¯æ-H�M �÷D-

gh�2��³-{6�Lß-�o�Ê-�v©vxS6��émr©Sn�gh�

Ì��ÃÄw^��IghZ��´C�"oqøÎ�,�o-å£�ghß,Oß[

jkZ�äÜA[H�GHI©Sn��d����Á��Ò��ÓO�{6rp

300µ#À�o-��e# 9NrY�ûü�,�ÔÀ£�I1]-/Õ�"��Ãòó

]^�r���a-©Sn�dbì²r�¾�]hc�^�`aHI¶�µG��²

g1·��´�-®�¨~¨���P§��¸¹=>�Ñ[çÔHI\g��t�Ú

A£Á���<�Ár¾�^��I<8À�O�'dûO��6P~;AÃå<8¢

^-è A/0�ýl�£Á��ì`+�Á[º,��I 

 

JULÈÉ-Dr. Khalid MohtadullahJ§7vÂUOv;uvxS6L 


 \Rª~�m~�Äv��"#{~©R��Oúé\rBD�ëÄ^��Igh^

dõö�M�Oë,��,r 1991]�d�»AIÔÀ£Hr-CædOër��AD

¬oL�À£�IfDOd�Z�ÑZ�ïr��^¢�£Igh�ìãíîïAòóG

H½¾-âã-ãö-¯��>ãAÇµÀ 2600á�Ñr��`aHI�ÏÏ©V�"

ÔÀ¼Orù	GHI 
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½L9� 8�J16:40�17:30Lstuv 

b�Wìãíîï],ì²³xRºV����r,/0�ò7cJInternational Year of 

Biodiversity and Ecosystem Management: Science-Policy InterfacesL 


 2010 ]d�Wìãíîï]^��I5stuv^dO���IJA¾¿<�/0�

�n§ÒV�N£À�|G-¤Oì²³�KL�M���A���-fh�-�W��

/0�,Ó�<��dÑe<ax"£Á-H-�rl,/0�ýl�ÀA�µ��d

Ñe<ax"£ÁA���I 

 

JÇLÈÉ-Mr. Johan SundbergJR�9v�~-R�9v�~�W_ÈË ÁL 


 R�9v�~�W_ÈË ÁJSIDAL�EÈwd-q�r"o"Ú°�<Hµ�ì

²³zv�RAðo-56AÂð<��,^��Iì²³zv�R,¶·ÈèA�~:

^¢�"e�M _ÈAB^<,,[�-"oì²³zv�RA¾¿GH/0���0

�A
�ÔÀ£�I��e# SwedBio 67§PVJThe Swedish International 

Biodiversity ProgrammeLd-ÃÒÄ�á�ì²³,<8À��}U^�ìã���

KL�M^ì`����A%GÀ56uð,ì=é\��<��,AB�,GÀ£�I 

 

 

ÅL9� 9�J9:00�15:30Lwv:xyS6 

b!"��ûü�0��1-cJShortcutting Historical Pollution TrendsL 


 5wv:xyS6^d-O�ûüAÜ£<µ�Hµ�$%��&'�N£À�ÈÉr


��a�Iíî�èf�Ñ�"e���<8¢Á-HOúé\��fh���o�

�A=Èß<�Hµ�dÑ�"e������/0í�Aò&GÀ£�x"£Á�N

£À�|<�Iy�¶·��Èè,,[�Ó���ûü�0r�M,��"e-�ÆÔ

´Ç=>AL�À£Ú��r��I�a�A0��
�,GÀd'�x�¿ß
��Ñ

rST�a�I 

 

JÇL��-Prof. Peter A WildererJ|{�-t¹~[~
�¡rL 


 ÃÄìí�dÂ��s:ªv�±wA²ÀÀ�|GÀ£À[|µ^��I�Í,½¾

dÈB�"e�Á���ÔÀ£�I½¾-y��¶·r�Z����,qøù	-åæ

�ghß-P{�Rª{U�Øß�Ñ�N�r�I�arOÔ¡á�ûüA¼¢��G-

ûüdHy��¶·A�Z��<�IÃÄdûü^d�Úy��¶·r�Z���,

^��IMNr.�GÀ£�Y�ÃÄA 4N�@��,-±¡á-O-�)�ûü-µ

¥¸Upv-O-Ü¦��Ê-·ì²³XM�÷D-»y�-¶·��Z�
 ,��I

�a�dÂÃ�^d�Úi���ìí`a�8¢^��I 

 

J�L��-Prof. Joseph AlcamoJ�ÉÛ²�2L 
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� fn�ÉZ^dûO�ÓErðñG-�Z^dù	GÀ£�IO�jk^d BOD

Jìãßr�3(�~ëLrðñG-�\�jk^dù	GÀ£�IMNr.�GÀ£

�Oú��p��N£À-6N�wAYÉGH£I±MNâ^�¢À£�Oú�Uß�

d¯aza}���Ír��IÊr¹[¾¿`a�8¢�Í��Ád�5G[��^�

£IµOú�UßdMNÏÏ�ÃÄ^��I·Èè�\�dÉ�O�ûü/0�-íÚ

�ABCA[ÔÀ£�I»ÊrÃÄ��ÁA@���ax-Ñ�/0AAË�r�ì�

�Á�Á��£IMNÏÏ�Ìfh��Oú��<��sR�~;r~µ�aÀ£�I

�MN�Oú� !d-�vªr�£Hµ��^¢�£IMNÏÏ��sR�~;�d

�vªr��^��I�MNÏÏ��sR�~;�d-Oú�zGUGAÍÎ<�Hµ

�}~�mv:r��^��Ī �^-¤O�ì²³��<��W��Oú¨{|P{

~A��<8¢^��I 

 

JULÈÉ-Mr. Daniel StellerJ���n-¸7~��Os~ªvL 


 fDO�ÎÏ�Õ�\T�"o�O�Ïår�¢-OúrUß<��Í,�ÔÀ£�I

H��OAÎÏ�õö<��,^gër�ÊG-ûüãú�è�rcoOúrUß

<�I�aAO�ú�ë;�v|��,	ËI��"e�¦vR^d-5ëA¤H<

�,AB�,GHI�Ðé��67v�©×reÚ£ÚIO�Êd-úqë;�v|

��AUß`+�I�eGHÃÄA��G-.Ñ���o�È�,^!"��ûü�0

��1-r�M,��I 

 

J�LÈÉ-Dr. Peter GleickJ���n-Ò�._ÈÃÄ12�L 


 Zì��M���d�Óë��Nr��IZì�M���dg%ë��Nr��IO

dÑ#���Ô[[N�§v:�ãú^��IOdfnAÕÛGÀ£��^Zì�M,

þ��r-fW�ÑaÚ�£y�rõö^¢��Á-õö<8¢��Ád�ÁÔÀ£�

£Iß:fDOdZì��M^��IOA3£ÖÚ<�,d�£|úer-Zì��M

�OA×µÀ�Ú�,d^¢�£I 

 

JËLÈÉ-Ms. Eveline ButerJ�P~©-Witteveen and BosL 


 OúUß����,GÀ-©ª�Oú�õ{�¸R;AÇÈ;�v|��í�Ur�

��a�I�P~©^d©ª�ÁÁ�¸R;rOúé\�"ÔÀº�a�õ{A\¬Ô

HI¸R;rcÚ���d-¹[Z��©ªrØ�3�aÀ£�Hµ^��Iõ{r�

`Ú���d_çwrØ�c£°±���Á�^��IJK�Ñ�õ{d-QÙÔH©

ª�+£^�Á�Á�¾,GÀèaÀ��£I 

 

JîLÈÉ-Dr. Cecilia OmanJR�9v�~-�W�r34L 


 �W�r34d-q���r�M ��ß�Y}A±£À=>GÀ£�IÃÄwd-
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�oAâ��Ë �Rrè_`a<ÚÀ£��,-v;uv���ý-|uvr�Û

l�c����Ø�,3/Ø�A~µÀÚ��,-M _È��|uv���ì-fh

��ÃÄ�[���5¡x����G"e,<��,m^��IRºv:TU©vÔf

hCD�	��tvº»~§A
�e�,díGÀ�G£�,^d�£Ií§ª�~§

Ôi�AÜ��
£-¢�,�r��()A[XYG-�m�v;uvxS6A�Ú

�,r¾�^��I 

 

JLÈÉ-Dr. Narudeen OladojaJu{89��-��:~��u8Äx~¡rL 


 ��ÓO���xRºV��GÀ-ã���+A��ÀûOÁ�O�3ölAð��

�r��IÜÝÞßÔûüAs£^Û²IJA<���r��IÓO�Zõö�"o-

�)�ÁÝßA%µ��,r^¢�I��xRºVd-y�qß��¶·����åa

�M�[�^��ax���£IH-Þß^õöl�à{�^��ax���£IÓ

Od-ú�ë,[���Ì�Ø�A¤HGÀ£���r��I��ÓO���(×,

GÀ-�»~P~|�õ4fAö£HûO�ß-�5��ßáAö£HûO�ßmrS

T�a�I 

 

J�LÈÉ-Mr. Oni OkanlawonJâL 


 OúA��P�vª,GÀ pH-J-m§¸x�V-ã-On-n|t�Vmr�

�r-��e#ãd@M�÷D,cäçA[H�<IÄi�P~©VR:�v§~§�

"ÔÀ�eGH¼ �rsA
�e��r��If(^d�ì��<�Â
rål^�

�I 

 

c. �» 

å]�¼¢L¢�WO������������<�sSxy~ríÚX�aHI�:

;���dÂq��dæ2b©v�»~�Uçc4�è�r�Ú-gh��� Aåa

À£�¥��^��,£e��d5sSxy~��	<�^é�^�ÔHIu{U

v�C�[î��ÃÄAÌ���:;���d-̄ ���©×[î��[AØ�À¢

HIfhX�r�����Hr�¨Âu~R0��Hµ���A��GÀ£�wdê

��£IÛ²ûü�.�GÀ£�íÚ�fhr¯e^��"e�-�:;���gh�

�£À[qøù	r¡¢�¿ý&�^��IH-å]ýî��W%��v�PºR�

�§�R���<�sSxy~r�ÔHr-å]d�|�ºv®U�N£À£�ÁÔH

{P~�RlÁ�b{P~�;U¸r$d��ÔÀ��<8¢c,�FXrE`a��

Ñ-fhQË �Èè��)r^¢NN���,rë�HI 


 �,Od�Ú�~:GÀ£�,£e��rÏpGNN�o-gh�XMAIK<�H

                                                  

4
 2004stu�� !"#�$��&'vw1xo<y*z�{|}~���
��W*;<����E

�`67��:'l���/+"* 
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µ�©ª,GÀ-����¯�[�A��<��O^d�Ú¶�OA^<b�§7�ò

�R;�vcrÆ�`aÀ£HI�5��£Àdì��íÙr1]¡¢�ÃÄ��ÔÀ

�o-O����I�Hµ�[�§7�ò�R;�v�"ÔÀ��XMAl=^¢�£

[�|úeÁI 


 5�W���[e�N�Y�;�S:R,GÀîï�"����n01r��I�5

Á��ðñò[íGÀñ�Úd�Ú-q¤
��01m[�ó��
ÔÀ£�r-�5

�01,dáÙÁ�£¦vR[�o��vU�Êdôµ�£IîïAçµ,<�$%3

�r-1ð�"ÔÀ�\��ÃÄrõf�FG`aNN��,þe�(^-���nr

è �FGAö��,£e�÷d�]ØßGÀ£�£ár<�r-��"e��A��

À��L���,-Z�Èø<��,�Fùr��,[£��ISú��WX���

ÔÀÈÉ��r�Ö��&��½|AV8H[��ÎÚ�£è�r�ÔHr-y�d¯

�Á���AL����r��IO��Aµ÷�3ÃÄr�á�ìíG�£�,dû@

GÀ£�IèéMN^
�aÀ£�gh0,����ÃÄw,¯�ìí0-$%��&

'm�d-�5���%�gh���A���W���,��[�[Ça�d5^�

�IÚ�-��^����&'�N£À()ÈøG-Yö�()XYAdÁ��,r�

Wy��õ{,��,��a�I
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���� ���	
�������������������

�

���������	 
�	 � 

 

 

������ 

������������������� !"�#$%&'�()*+,-./0�123

4�567789:()*1234-;<-=>�?@A69BCD��EF#GH��IJ-

KLMN��,-OPQR��ASTDU#VWX'9:STDU���Y-Z[\]^_L`

abc@Ade�STDU-fghi�jkLlm&'AnA69:,-op+qr0STDU

-s_tu#+7vrwx�qy !L�nz{|��A69�-}~#&'Ade�s_tu

L�@Arw&'�v#TD�TD�23^�3��0�&�9��p��u�Z[�CO
2
��

����pn9���X'A69: 

STDU�(D��#R�&'9��p(�&'�BCD���#�6��������)L

�6 �¡L.6:¢L����p��s_tu#£qz¤�+L�¥L¦§�z#X¨D©X

v�rw��s_tuvª«��Aqy¬��&'9:�-n#®¯&'�10°�±©X�²

³�Ld6A�s_tuLb´9fg�T��µ#¶c'A69:�-�·zv¸¹CºLd6

A�,-��»-¼½�7z¾¿PzÀ�?@A69-#ÁÂp8e�,-ÁÂ-ÃÄÅ#ÁÆ

ÇÈp89:ÁÂ�s_tuÉÊpza�/Fz���ËeÌÍÎ�Ï�Ð[�ÑÒ�A6a#�

,'X�ÓÔ»LÕÖ´9-p�za�=×ÇÈLØÙ&�9��p�»y()*L�nzÚÛ

�Ü�ÝLÞßzÌÍàáâ_ãä1234�å@A69���X'9:�-�·L��°�Ç

È�,-¿P0#æÓ&'Ade�/FzçÅ©X-fg}~#z&'A69:èé½X��Ç

È�ÁÆL.a(ê�A69ëì�6·TDL®¯��:bí�î�¥LMN´9©ïqo-s

_tu��ðñ-q(TD#òÒàóô�Apn�+-�%c'A69#�¢Líõö÷p�ø

��A+ùú&'A69ûü��íõý=¡L(ê�A6�ëì#þ�àòÒ����ST��

A(Q���6·�+89:���ëì�ða©X����Aú6X'A69�©�Þ�p��

	-��L
e�@�ëì�ò��´9�eK+8e��'X-���²fgLd6A+��

pnz6: 

 

 

 

 

 

 

 

 

 

 

 

 

� 1	 
������������A�����CIA&FSR������ !�NP
DOC
�"#

$%&'����NP
DFe
�"#(����NP

DSi
�"#)*'���+ 

Q
up

Q
middle

Q
down

Forest

Golf 

Field

Paddy

Urban

Mudland

A:     55.7 km
2

CIA : 63.4

FSR: 0.046

A:     88.5 km
2

CIA : 58.2

FSR: 0.030

A:     128.8 km
2

CIA : 57.9

FSR: 0.037

NP
up

NP
middle

NP
down

Q (Gt y
-1

)

NP
DOC

(t km
-2

y
-1

)

NP
DFe

(t km
-2

y
-1

)

NP
DSi

(t km
-2

y
-1

)

Up Middle Down

0.10

35.33

1.43

117.67

0.39

39.75

2.56

114.26

1.51

63.14

4.36

204.53

RFI (QSU) 1.47 1.57 1.25

Rain

(1,500~2,000 mm)

Up-stream

(St.9~13)

Middle-stream

(St.5~8)

Down-stream

(St.1~4)

headwater

estuary (tidal flat)
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� 2	 
��,-./012345���� 

 

�Y�����s_tuL�9v-rwà¸¹���Ldn�ÁÂL�9¸¹ÃÄ-��©7

»-�eÆp89ÇÈ-���ú���������A+ X'9ëì�o!��A"#´9:

²fgp��íõýp$%ÇÈ#&@A69'=-ÁÂp89()Â-ÁÆà*+ÇÈL76A�

,*+ÇÈLdÊ9DUÙ--"#�.ëì/0��LdÊ9DUÙ--"#�1ÇÈ©X»y

¬-v-2��Cº-�3�¶·���¯��´9: 

	 4y5-67©X�.�-s_tu#TD�23^�3-(�L8PzÌÍÎ�»yL¸¹à

���A69�9 1�:,-:��»y-()*�»;<=�>©L�A69:�©�=îp��

?F-(�#>©Lze�67p898P0#5c'�:��67©X-DU-$%���@A

��ñceL?B�DU-�C��#���e�»;<=-DE�FÌÍGH#IN�&'An

A69:()Â4y�ÍJÂ4y-K��zL6�$%ÇÈ-MN-B�p89���X'9:

()ÂL� 1,400 ha+-M�zNOPQ-*+ÇÈ#89:=î�©7A-ÍJÂ+()Â�R

/LM�zÇÈ#8@����X'9#����¡��A-STL�e��ï¤UAó�mAX

'�:,'� 1960V1970°ñL©ÊAíõýL4'WHÁÆyUALßú&'�XYZ[L89

\]ÇÈ�^_�\]`aåbc�2d\ä_efgh��+©7AijÂÁÆyLkQ&'�

M�zNlmÇÈp8@�#�nN�op�qy�z@A69:()ÂÁÆ-*+ÇÈ�íõý

'=-$%ÇÈp89�9 2�:4y567©X-DU��#()Â�Ë�A»yL4����q

z�r#òÒ��ÇÈ�kQ�A69:,-��»yLDU��´94'�ÇÈ�Ë��A»y

LDU��´94'- 2²89:�-ÁÆNOP�z@A69ÇÈL�ëìs#/0��Î(T

D��(µD�,'�tu�´9ve`z¤w./0-ÇÈ()*�Qem��A69:ëì�

]âxTDp89��©X�yzfgp{|��s_tuL�9(}�0-bÜ+��pnÝ�

4y5©X��&'9s_tu-~�+"#´�np89:ëì-/0���o-�u�Z[�

4y5©X��&'�ÌÍÎ���à�����#A�©X��L©ÊAþ���ÇÈLòÒ´

9:ÇÈ��� !p89-pòÒBCD�ST���s�3u�s_tu�(Q���»yL

s_tu��&'9:bí�î-³�p�¥�q#û���´9-+�íõý�mL/���»

���

����

�������	


� �

�������	


���

��	

� �

��������	


��

�	
������

CO
2

�������

����
���������

	���
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���ëìz¤#�=���X'9:s_tu��qy-ÇÈLòÒ��v��r���s_t

u�vª«��A»yL��&'9:ëì����L�����n������Lùú&'A6

�#��°�q�-������p-��-¯��e�����A�����A4y5L�Ð&

'A69:���ÇÈ->©z()*L��9ve`���Â�»L �A¡�7zW9À¢�

?@Ade�ÌÍÎ���4y5L¸¹à�Ð�A69���X'9: 

 

6�78./�9:3;<=>�?@ 

*+ÇÈ����£¤¥][�()ÂÁÆL 14 km
2Lc�@AM#9NOPp89�9 3�:

NOP�`¦�NOP�§¨�NOP�©ªzNOP»«- 37LR�&'9#�*+ÇÈ�§

¨�NOPp89:�-NOP-;<-��L��¬à®u�úL¯�òÒ�ú#°@A6z

Ê'±zXz6#�§¨�NOP��,-²³6�cÝ©p89:*+ÇÈ��naRÊ9��

´µ¶L»qL¦9Î0 ���Çµ¶L·Ö´9±¸ÇÈLRÊX'��µ-�nL�¹³ 2.2 

km �pºa��#pn9:íõýp'=-Î0 ��+7$%ÇÈp8e�ó�mAX'9�

±-íõý»¼�&�A69�½p89: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

� 3	 ;<AB=�78./+CDEFG=> 

 

*+ÇÈ-Î0 ��¾µ^¿ä^L�e 37-À�LR©'�6a7©-ÁÂ}~Ld6A

ÃË�A�oP�ÄP�ÅP�Æ±'A69:oP�()ÂLÔ�A69À�-·ÇÞ+»y©

XÈ6�Rp89:1970°É�Ê�p8@�#�ËFL�r#òÒ�AÀ�#Ì���nN�Í

]ÎÏÐÑÒÓÔÕz¤-ÖÎ0TD�×+KX'9�·Lz@A69:ÄP��()Â�íõ

ý-³4�ÅLÓÔÔ´9�Rp89:̂ ØÙÚ-ÛÜ#ÝÞ½8e�»ßL+Rà�A6�#�

1990°ñ©XáâãäL89:ÄP$«�Ì��Ade�¢L»«å6#ÅLä©@AæÖ�A

nA69:ÅP�Þ+M�p��(-^¿ä^�Îç#MN��µ-Ç´L�9~��èÊA6

9:���1960°ñLé�²êë#()Â-ÁÂqL�9v-ìíîï-��Lðñ��¦§{

ïò-ó�#8e�ÏÑÕ-ôØõä�z@A69:ÅP+ËFLòÒDL�e�ei�(qö

#ó�e�ÖÎ0TD�×-TD#÷ �AnA69: 

 

 

����

�
�

�

��

��

�	 
	

��
��

w.1

w.2

w.3

w.4

w.5

w.10

w.9

w.6

w.7

w.8
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� 4	 HIJ=�KLMNOFP�QR 

 

ÇÈ��ëìs�Ê��Îç�̂ ¿ä^z¤¢ø89 !#8e�(ê´9(D+/Fp89:

Î0 �LKX'9TD��A��ëì�Ð]Ðì�ìù^ú�ûÙÙÚü�ÙÚü�ûÙá3

ýÕ�ÐÏþ�ûÙÒ]ô3��¿û�]12�ûÓ��Õü�ôÕtÕì1�Ð�Ù3áþ\�

Ó���Í]ÎÏÐÑÒÓÔÕ�,-�M�z¤#89:Î0 �d��±¸pæX'9µD

L��Ïõ�	�#.a�Ïõp�Ðìû2�õ�
3�]�õ�Ó��õ�ù\�õ�ûÙ�

õ�ôÚ��õ�Ùô�ì�õ��s\]Ô�õ�]ì�õ#de�	�p�ì���Ð\

¿�Õ�õü��\��1Ï�]�ìùs��Ù��]�ÚÎ�]�Ð2dìØ�]��ý¿

]�]��üÎ¿�]#KX'9:,-��Ï]�]Ôã3Ó�^�ÐÏá]z¤+KX'9:

`�p�¦§{ïò-ÏÑÕ�����Ï��Óý¿�ìã�ô\ã�Ð�\ì�Õú]4��

4¿�Ó�Õ��ùùÎÏ�ùù��¿3�4úØÏ�z¤#KX'���-��L*+ÇÈ

La9+-+.6: 

²fgpÁÂ�����Añ����½��()Â²4�^¿ä^�&XL±¸ÇÈ��HN

Ok-�yp�4öL��� 10�Å�w1Vw10�-qU�4äà4�������9 3�:�' 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

� 5	 78./�=STU 
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� 6	 FPV�WX�Y�� 8Z 19[�\�� 11Z 10[�]^_`ab�cd3ed�V�f

�ghGFP3iMj0kl 

 

X-�Å�ñ���}�L�,()Â4y5©X-DU���.*+ÇÈ©X-DU���1»

y©X-DU��-L6�3lL´9��p89:����'X 37-4'L��'�DU��

-�Åp89Î0 �-ëì/0����0U�&XL��r �!"�8c#�9 4�LR$��

*+ÇÈ-MN#%�x����©X3X©L��: 

^��}&#Õ'�LA(S´9)*�9�2,500R-+��e,�%�-K�e�,'�./

�0�A1��ô3ÎäÙ2��9 5L3´:Î0 ��¦§{ïò�k 7c#�Ä-�½# 2 m

�Yp89�©���R# 1 m�¥�©4p89:�-��©X´µ5Ld6A ��qô´9

���z9: 

 

m�78./�Cno��pq�rs 

��+FGCDEiMj�kl 

6q��2010° 87 19��(µ�� 117 10���µ�- 28¶c'�:³�-µ9:äÎ

�9 6L3´:9o-;<�¥Wµ¶�û<�YWµ¶���±½�()Â4y©X-=q4��

�½�»y©X-»q4�-¶/¡���9��#pn9: 

	 6qî>��q`#f 1 m�Y-�Å�tä�©X-?WWKL�9û]Øä�6q@�ú6

��9 7�:¯A�L�6�³�6qt�_LÓÔ6���6Ý'-�³+ 500 mLBCDE¿F

LA¡�#z9�a�Xz6�·®h�z#XGoàH�åM��:9 3- w1Vw10�Å�,'

I' 3 Þ½�e6���:4äà4�-����JFE Ðý13�2^JêÓ-K)L4ä4��

AEM213-D�ú6�1R/-M}�NO-�¿äLP¶åM��: 

�6+G�tu 

	 pH d��)��Q²�EC��íR:Sä�ä�äJê pHà)��Q²�WM/EE2P���r

Mu[�DO�� HACHJêrMu[T²�HQ40d���̂ ØØsS_ a�Chl.a�T²� Turner Designs

Jê AquafluorUDRD����Vs}���Jê CHL-30��-WúL�e,'I'����:

�'X�6qÓ�Ln�p����: 

	 ,'�×-R$X¯�j-Ëep89#�î�q-YU��¾��L�±L 0.45 μm-3�

Z3sS_Îä�Ë &��î��R$��:rMBCZ[�DOC�d��U[[�TN�T²�

\]ê�½JêUBCZ[�TOC-VCSH���rMv�DFe��rM�][�DSi�T²�RJê

s*ØDRDD²�AA-6200���¿3u)¿3�PO
4
-P�T²� HACHJêRDD²�DR/890�

�L�e��pR$��:&XL�DOCo-s_tud��s_tu�v�-�$L\]ê�½ 

�

��

���

���

���

���

� � �� �� �� �� �	 �� �
 �� �� �� �� �� ��

�(times)

�
t
i
d

e
 
le

v
e
l
(
c
m

)

�

��

���

���

���

���

� � �� �� �� �� �	 �� �
 �� �� �� �� �� ��

�(times)

�
t
i
d

e
 
le

v
e
l
(
c
m

)
���

�

��

���

���

���

� � �� �� �� �� �	 �� �
 �� �� �� �� �� ��

��������

��

t
i
d

e
 
le

v
e
l
(
c
m

)

���

�

��

���

���

���

� � �� �� �� �� �	 �� �
 �� �� �� �� �� ��

��������

��

���

�

��

���

���

���

� � �� �� �� �� �	 �� �
 �� �� �� �� �� ��

��������

��

t
i
d

e
 
le

v
e
l
(
c
m

)
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� 7	 FGCDEiMj0kl4vwo3x�yz 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

� 8	 AB��iMj�{|}~�Y�� 8Z�\�� 11Z� 

 

JêRDUD�²�RF-5300PC���ú6A����:]�^_�E
x
�220-500 nm�UD^_�E

m
�

250-600 nm/-`�L���NjÐUD4a^�_�13ýb 5 nmp����:cX'�4a

^�_:äÎL76A�dq-4a^�_peØ.f����10 μg/Lgu�õäâ/0.1Nguq

r - E
x 345 nm

/E
m

 
450nm

-¶-UDh²�ijLk�UDh²�1QSU�LYl��: 

�m+78./�WX���DoG��� 

	 9 8L 87� 117-6q¶LdÊ9³�Å-4äà4��
^�_LA3´::��e�Çµ

¶�H©�9¥Wµ�m
n�p�()Â²4©X-
^�_#-o�p8e���y-»qÎ

T²#p¥�A69��#q�&'9:rL´µ¶�H©�9YWµ�;
n�p�µ9YsL

�+z·»y©X-
^�_#-o��ze�¢L 117-:��Itp89:�@A�YWµ¶

�H�u»qÎT²�÷ �A69��#q�&'9:=v�L�»q�=q�e�G²p89

���w4ypzÊ'±»q�`a�=q��a4'�kQ�A69���X'9: 

	 ³�Å-qU:äÎ�e ContourMap0801 �ú6A./�0àô3ÎäÙ2��3��:��

9 9(a)V(j)L3´:  

	 pH�9 9(a)��U«�LxÐ_Ï¿0�3�Ade�YWµ¶-µ9-Ys#()Â²4- pH 

10 cm/s

Low tide High tide

August November
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� 9	 78./��G���_^����8Z3 11Z+ 

 

 

 

 

������ ������

(a) pH (b) EC 

(c) DO (d) DOC 

������ ������

 

 

0.0

2.0

4.0

6.0

8.0

10.0

12.0

DOC(mg/L)

(e) DFe (f) DSi 

������ ������

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

4.5

5.0

DFe(mg/L)

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

4.5

5.0

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

4.5

5.0

DFe(mg/L)

August

November
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� 9���x+	 78./��G���_^����8Z3 11Z+ 

 

����:�'L76A� EC�9 9(b)�-:��e3X©p8e�4ä-:��=y´9:®¯

&'9Å��A�µ9YµL�+z·()Â²4- pH d�� EC %-Y�L���^¿ä^N

-6Ý'-%+rãäp8@�:�-����µ9YµL�+z·=q�»q-4Ö��e�Ç

ÈLd6Az$-���ú�DU��#z&'A69��#{�&'9:  

	 DO�9 9(c)��µ9L�9Y���(&a�H�u�|L�9~�#�n6:¢L 8 7� 11

7L¯�q5(D-�0#�a�rMu[-}~#�6���X'9:=î�TD�23^�3

�-_,�&'9 Chl.a��9 9(i)�� 117-�·#�a�D³QL�9u[(�#��L¶c

'A69��#�3��: 

	 DOC�9 9(d)�L76A+µ9L�9Y���âp8e�117L.a-BCD#(�à��&

'A69��#c©9:�'L76A��°²L¶@�()Â4y-qU:��³y´9:7�

e�()Â4yp(�&'�BCD#Â�Ë�A»yL��&'A69��#�l�pn�:�

� DOC L76A+�^¿ä^N�-%#ItL�a�()Â²4-(�à�����LÇÈL

d6A.�-BCD#(�à��&'A69��#�3��: 

	 ÌÍÎ���A- DFe�DSi�TN�PO
4
-P�9 9(e)V(h)��¯A´9��DFe��|/-Itz 

(g) TN (h) PO
4
-P 

������ ������

 

(i) Chl.a 

������ ������

August

November

Fulvic-iron 

complex 

(mg/L)

10

9

8

7

6

5

4

3

2

1

0

(j) Fulvic-Fe complex 
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� 10	 �~��CDE������$%���������|}~9I 

 

 

 

 

 

 

 

 

 

 

 

 

� 11	 ����|}~�Do���~������3 DFe�Do���� 

 

���KX'z6+--�´µ�H©�9YWµ¶Ld6AÁÆy�»y-!�å«�#�az

@A69:v�u�)9-÷ �+�a�rMu[T²-÷ �� pH -YsL�e�r���

´6���X'�()ÂL�e¸¹&'�v#�qyp89ÁÆ�p�r�����ÇÈ©Xv

����rÖ�´9�x0#3�&'9:DSi � 8 7-6q¶#U«�L�6%�3��()Â

4y©X.�-�][#��à¸¹&'A69:ÇÈ©X-����â���X'�H�u]â

xTDp89ëì-BúÍR��A�Ü�A69��#{�&'9:TN d�� PO
4
-P -OPÌ

ÍÎ��6Ý'+^¿ä^N+�a�^¿ä^©X-�Ö�Ld6A�6��#��pn9: 

	 ²fgp��IHSS>L�9�Ö��0-�����´9��L�Þ��.a-ùúà}~&'

A69NjÐUD4a^�_>�ú6A�ÁÂqo-s_tud��s_tuv-�0à���

îK�:s_tuL�¢ø�zUD�D#KX'9#�{���º��-b���É�3p89:

9 10LqoL��'9�&'9�%BCD-NjÐUD4a^�_��|%�e�}��:s_

tu����*-�³ E
x 290-400 nm

/E
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/E
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9:s�3u��E
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/E
m 480-570nm
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E
x 220-300 nm

/E
m 380-550 nm

-MyL�ä^#n'9:�STDU��A�Î3�^UàÐ��u��

E
x220-280 nm

/E
m 280-360 nm

����s�3u�R9�- E
x 430-470 nm

/E
m 480-570 nm

��� E
x 490 nm

/E
m 520 nm

L

�ä^#l�&'9:,js_tu- E
x 345 nm

/E
m 450nm

-k�UDh²©X1���� �N#-

v�Fe
3+�L�9}D�ú� DFe/DOC-¯©X1��.f¡Ý�ú6A�9 11��s_tu¢v

ª«T²�0Ö���'�ô3ÎäÙ2���A3���9 9(j)�:v� 8 7�e 11 7-�·#

rM��´6��#c©@�:�'��ëì�#£L/��z#XDU������Lþ�àò

Ò´9��L�es_tu����A69�����X'9:���Çµ¶L�s_tuv#^

¿ä^Nd��^¿ä^©X-()Â²4¬-�Ö�p�aze�&XL±¸ÇÈ-�m�R-

%#6Ý'+p6��©X�ÇÈN�p(�&'�s_tuv��^¿ä^�Y4Lä©·4'

L�@A()ÂL4'WïÉ-Ç�»¬��&'9�6�9:´µ¶�»q-4�L�e�s_

tuv#Ì¤��U«��A%#paz@�:�@A�*+ÇÈ-���ú��8 7L}~�11

7L���6·�|Y�d���µ9Yµ�6·�Y�L�ez@A69: 

 

��� ¡¢NO�Cno��pq�rs 

��+� ¡¢£�kl 

9 4L3´*+ÇÈÎ0 �� 8c#�&XL³c#� 6R¢�� 48�Å�Lñ���ôý2

ä�>L�eëì-/0������:7�e�³�Å-�yL��ôý2ä��50×50 cm
2�9

12����BL?���ôý2ä�NLÙ�@�ëìd��Ð]Ðì-²Ý�¥¦�§¨���

��:cX'�%©X§©«Òl0pª9«Ò8�e-/0��/0���1��qU:äÎ�

R/�ContourMap0801�ú6A./�0àô3ÎäÙ2��1��: 
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� 12���x+	 � KL��NOFP�NO"¤FP0¥¦vwo3x�yz 

 

�6+FNCDENOtu 

	 ëì/0�-���R/�³ 8c#L��,'I' 3�Å�e 1 m_-¬§kùä�ä�ú6

A��î��6����9 12�:³ 3�Å��^¿ä^©XÓL 15�25�35 m���5c#É

Ê 40�50�60 m��ñ���:1 m-��î�� 10 cm/®p¯���R$�¶·�pE¿°p

å±��: 

	 R$X¯��A����q�� 105 
o

C p-H�²³L�9¿�R$���BCD�� 800 
o

C

p- ´µL�9¿�R$�&XL�^�äÎ�ú6A��¶*G²�R$��:��BCD

�L����üôR$��Jê CHNôäÒä MT-6�ú6AZ[�q[�[[Ð[��1��: 

�m+NO"¤FPCDEtu 

	 ëì/0�-���R/�³ 8c#L��,'I' 3�Å�� 24�Å��`& 50 cm� 100 cm

·ú-¸sê�½ê�o6q@�FV-443�FV-453��óñ��:2011° 17 22�L6q�¶6�

pF 0.5Lk¹´9��r �Øº8Ù��:R$X¯� 3.2-qUR$�R/p89: 

��+HIJ=�Cno� ¡¢£ 

	 ëì/0��»«Ýd��»««Òijp3��ô3ÎäÙ2��9 13L3´::��e�8

Ý�+»«Ý�»««Ò�-b¡�³y�Ý��k�²#�6k 3�5�7c#�ëì-»«Ý#

.©@�:=î�»««Òijp-ëì/0��p�-^¿ä^�¼#�az@Ade�»«Ý

L³c�¥¦�§¨#�n6ëì#/0��´6��#�3��:=v�L�����q�d�

�ÎT²#�6^¿ä^©X�²-�6Î0 �N�L½HL¾@A�ìù^ú→ëì→Ð]Ð

ì→�Î^\�(ê�½#Rà���-��©XÁÂL�e¸¹&'�òÒDLëì#(���

'#�Ä´9�Ð]Ðì#®Ö�A�¸#M#@A6a�q¿&'9: 

�§+� ¡¢£�CD¨©NO�Iª�«¬ 

	 9 14L³c#LdÊ9ÀÓ`²L�´9���q����BCD��3´:6Ý'-%+IJ

��a�`²`az9�áâ´9��#c©9:��k 4c#�Án����q����BCD

��-/Lkb#KX'���BCD#åqÂ���A69��#3�&'9:���ëì/0

��9 13¥��+b¡��/0�-�6k 3�6V8c#���BCD�#�a�©7`²`a�

pMN´9:�'�p-:�����()Â4y�e(�à��&'�ÌÍÎ�ÁÆy*+ÇÈ

-ëì-/0�����-��p�e.a-��BCD�(��A69��#{|&'�:Î0

 �LÑ�X'�BCD������ !Ld6AST�´9��p�()Â4y©X(�à�

�&'9qr0STDU�s_tu���Y-(�à��=�z@A»y¬�4��A69��

Ã&'9:ÇÈLdÊ9s_tu-÷���4y�e¸¹&'�pHYs�¡�u�L�@A�r

���v����´9Äj�z��#5Å&'9: 
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	 ,�p³c#NLóñ��6�����r -R$:�-ñI��A�s_tu¢vª«T²

�ô3ÎäÙ2�p3���9 15�:YÆ-:�©X-q�-Ëe�ëì/0�-�6c#�¤

��r oL��T²-s_tu¢vª«��K�^¿ä^+�a�»y¬�(�à��&'�

T²-{L 6Ç�aÑ�X'A69��#ÈÉÊX'�: 

 

¼½¾¿�ÀÁ 

1�ÊË¬\-67©X6»¬-7z#e 1―()Â�ÍJÂ-¯A―�Ì�Í*�Î�ÏÐ�ÑF

¤HÒ�¸7 6Ó�
����²»q�ÔÕÖÔk 1 8�(�IÔ����2010 

2�ÊË¬\-67©X6»¬-7z#e 2 ���©XÁÂ¬-v¸¹Cº��Î�ÏÐ�Ì�

Í*�ÑF¤HÒ�¸76Ó�
����²»q�ÔÕÖÔk 1 8�(�IÔ����2010 

3�Ù]^Ø^à�´q×�>L�9�]ù3Ølx�ÉÜ��Z�D-ê���Â�¾K�¸7

6Ó�
���k 128����Ô�(�IÔíõ�Ô�íõ�2010 

4�£Ù�Úáâ_ãäL�9��4Û¬-~��o7Üñ*�¸76Ó�
����¤�Ôb

í-�kÝÞ8ßà�IÔ�íõ�2010 

5�s_tuL�9v�B��©XÁÂ¬-DU¸¹Cº-�3�¸76Ó�á�â�
���

k 448�²q !�Ô°Ô�ãä�2010 

6�67©X6»¬-7z#e�()Â4y-s_tuL�9v¸¹"#��
���̧ 76Ó�

Ì�Í*�Î�ÏÐ�ÑF¤HÒ��²»q�Ôk 61°Ôfgßà�IÔ�åæ�2010 

7�The chemical link of forest and sea by river: Materials supply from land-used soil and transport by river 

with reference to fulvic-Fe complex�R. Fujiyama�H. Takeda and Y. Yazawa�19th World Congress of Soil 

Science�Australia�2010 

8�The chemical link of forest and sea by river: Materials supply from land-used soil and transport by river 

with reference to fulvic-Fe complex�R. Fujiyama�H. Takeda and Y. Yazawa�Proceedings of 19th World 

Congress of Soil Science�ISBN 978-0-646-53783-2 Published on DVD (2010) 

9�*+ÇÈ-DUÙ-�(Z>�¸76Ó�
����²»q�ÔÕÖÔk 28�(�IÔ�

���2011��Iq�� 

10�Â�»�7z¾ÁÆÇÈL�9���ú�¸76Ó�(Z>�ð\Üç�èäé=ê�á�

â�
���k 458�²q !�Ô°Ô�Å»è�2011��Iq�� 

11��²»q�Ôë 87¢�ìí��?îq�� 
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