


•

2013

•

SD

20 40

1961 •

50





2 | 54-3 | 2013 9

2013

2013



54-3 | 2013 9   |   3

1992

”

2006

1961

40 230

•



4 | 54-3 | 2013 9

20

60

200

26

“ ”

•



54-3 | 2013 9   |   5

• “

”

• “

50% 85%

”

1972

(

iStockphoto.com



6 | 54-3 | 2013 9

• “

”

• •

“

”

•



54-3 | 2013 9   |   7

•



8 | 54-3 | 2013 9

20 70

-109 -65 -203 -59

-60 -134 -75

-14

ERICA 1

-14 -32

-134 -85

•

1

ERICA www.erica-tool.com



54-3 | 2013 9   |   9

2 1

18

30%

25%

21 150%

2013

“ 70%

”

-45

2012

30 20%

2012 11

•



10 | 54-3 | 2013 9

2013 7

“

”

2012 6

iStockpho-

to



54-3 | 2013 9   |   11

1

2 2012

SOLAS–

IMBER3

2012 6
•

1

498 429 Dupont S.

Poertner H 2013 6 27

2

27 9 100

2008 2012

3 SOLAS

IMBER



12 | 54-3 | 2013 9

90

2008

155

1 “

10 11

2011 2012

11 24

2

3



54-3 | 2013 9   |   13

20 80

2006

“

2010

2003 2004

30

190

(



14 | 54-3 | 2013 9

1992
4

5

2013 5

•

1 www.ocean-acidif icat ion.net /

Symposium2008/MonacoDeclaration.pdf

2

3 1978 4 15 23

1978 4

23

4

1972

1974

” www.ospar.org
5 www.helcom.



54-3 | 2013 9   |   15

21



16 | 54-3 | 2013 9

1

pH

RLA/7/012

2008 2012



54-3 | 2013 9   |   17

2

3

18

(

) “

“

4

•

1

INT/7/018

2

2009 2013
3

ioc-unesco.

org/hab

INT/7/017

4

www.iaea.org/nael/OA-

ICC



18 | 54-3 | 2013 9

1 2

3
• •

• •
“

”

4

-
210



54-3 | 2013 9   |   19

5

•
“

”

6
“

”

7 8

• •







22 | 54-3 | 2013 9

1 2
”

50% 85%

3 50%

14
25

4



54-3 | 2013 9   |   23

•
Vents
iStockphoto

5 90%
100

6
14

7 8



24 | 54-3 | 2013 9

iStockpho-

to



54-3 | 2013 9   |   25

”

”

-60

1

-109

•

1 “

” www.iaea.org/monaco/page.

php?page=2221



26 | 54-3 | 2013 9

1961 3 10

•

2011

21 3

2011 6

2011 7 1

2015

( )1

•

•

1

1972



54-3 | 2013 9   |   27

2013–

2022 2015

1

7%

iStockphoto

iStockphoto



28 | 54-3 | 2013 9

( 24 25

)

90%

(

7 )

•

1 B

2013 6 12 “

” JanetLarsen J.MatthewRoney



•

•

•

• •

•

•

•

•

• •

• •

•

•

•

•

•

•

•

•

•

132455 ISSN 1011-257X






