2.5

Dickson et al. 2002 40
1000m Curry et al.
m 2003 1950 1990
251
Hansen et al. 2001
1950
IPCC 2001b

Dickson et al., 1996

2.5.1
IPCC 2001b 4 2

186



—J7. Wuetal. (2004) IZLDREET V%
MWiziaE 70 FFOREEHR IR (U>07
YU TOVER) Tk, REVEOREELR A5
F ol AT R EIN o7z, K 2.5.2 1%, Wu
et al. (2004) 2B L7ZdbKREFEILBOGE
KOEHEN (a) LALKEHEORBIEER O
BB LoHEM b) THDH, KOERBYD
DT P T IVEROFEE T H, VIR
TSRES B2 v U4 (2.7 HZM) 12 & o0
=TPHFER bR L TWD, M2.5.2 (a) T 1930
FELEBIE (2000 ) £TEADL & HHKT

NELFHRIN TSR, WFEMEROEILX
2.5.2 (b) IZHHND L HIT 1950 05 1990
FEETHINLTEY, WERBRIDEFEL LA
RMESTZDOTIE RV EHEESIN TS, L
U725, TR OZGITACARIE) & Pt
W N SHEEAI O KR & AT K AW B
WE E COBEEOREILAROEIBIERTH Y |
EERFBOWFEEBLIN T — & O L KT T v
DARFEEEND, T DOIEMIRFR & R ZLD
HEE I XN EE 2RI B B

Q.08 i T

0.04

L L
{

—

0.02

0.00

NEADW Solinity Anomalies
T | T T T | T

-0.02

LI B R R B

—0.04 L : ]

2080

24T

o=

b)

-
oo
T T | F T T J.J.-+d

144 ]

“teso . zooo . 2080 ___
B12.5.2 Wuetal (2004) [CLARIEETILZAVZBEE 0 FHOKIEERERER

WoDT o TVEB KROVEBRNT o TAEEE, MVERIT SRES B2 F U Ficd &3
W TRIERREE R, (a) JERFEFEILE OEE K DE 2L (NEADW : b B FEVEREK) , BALIT
Practical Salinity Units (PSU), (b) dbKVFEFEDOIEREMER DOt &2 L OHEME (MOCmax : 7
PEER DI KAE) ., HALIZ, Sverdrup (106m3/s),

187



BT, FRED R AL Uy F T FTHT T 0LTCHIB LI x| LT
R SN RMERTH o & b EWIK (FEiR %, Levitus et al. (2000) %, REHE CTOU
JKEAK) THDHN, T OWKITHREIZILA Z A FEOWRKIEO A Z L LT\ b, JEEK
2%, BEOMmELZIER L T\ 5, 2.5.3 DSFE RPE TR S AV CTRIEEICIRA L TV D &

DOFHIX. Fukasawa et al. (2004) TREh L35, Fukasawa et al. (2004) OfES1%.
7L K EPE COEEKOIEERRKE TH 5, 5 Gille (2002) & Levitus et al. (2000) D5
X, 1985 AL 1999 0 2 [A], KT MK TR CEELTCWAAREEERH D, ZhbDKiEE

SENMBUTIA > OB RIHEBINEZ £ L7z, FUIHERERIC L2 b O TH RN H D
TORER, K254 (a) KHHND LD RIEE A, WIREZR SRR 215 5 1TIEA R b BL 2 ki L
KD 0.002~0.01COBREAEL Y bHERT T, BHINARZEER L T BERDH 5,

WA R L7, K2.5.4 (b) 13HESDOENETR ek, HIEKIRRE L OMEITIC & b7 5 RETEER
LTWaHR, EEAKICEARBRZELY LA ERE DO THNZEI LTk, TPCC (2001a) (Z81F
DOEALITIH BN - T-, — . Gille (2002) DT REERE 2.7 HiCRMNT 5,

1. FEREED 700~1100m T 1950 4E7)> 6 1980

60° N

FEERSETINIBOES B O

RV Mirai
40° N

20° N-§/

120° E . 150°E 180°E 150° W 120° W
F2.53 tATETOEBKOBERRSE (KM) SEIEAL (55)

Fukasawa et al. (2004) X v, Ko RV Kaiyo-maru IZHECEBLAIAN OBIFER (HA) ., RV Mirai
IR O 22 50y (HA), CCGS J P Tully 13#gEEEEIs O v U o (W FX) ZH BT,

188



@ ATig99 —ATqggs Station no.

151320 26 30 35 40 505 x14 65 70 74 80 8 9 9 100 105110

2000

Depth (m

4,000

5,000

6,000

000
146°E 150°E 180°E  170°E 180°  17°PW  160°W  150°W  140°W  130°W
Longitude

b AS g - AS .
1999 1985 Station no.
151320 2630 35 40 5055 x14 65 70 74 8 8 9 95 100 105110

4,000
5,000
6,000
7,000

146°E 150°E 160°E  170°E 180° 17°W  160°W 150°W  140°W  130°W
Longitude

2.5.4 1999 FEDEM S 1985 FDEZESILV-ZE1E
2.5.3 DRI > THT S T2 BUFE R, AR, F2XE 273, (a) K, BEALXC, (b)
/7. HALIE Practical Salinity Units (PSU), Fukasawa et al. (2004) KLY,

189



ZE Xk

Curry, R., B. Dickson, and I. Yashayaeyv,
2003: A change in the freshwater balance
of the Atlantic Ocean over the past four
decades. Nature, 426, 826-829.

Dickson, R. R., J. Lazier, J. Meincke, P.
Rhines, and J. Swift, 1996: Longterm
co-ordinated changes in the convective
activity of the North Atlantic.
Oceanogr., 38, 241-295.

Dickson, B., I. Yashayaev, J. Meincke, B. Tur-
rel, S. Dye, and J. Holfort, 2002: Rapid
freshening of the deep North Atlantic

Prog.

Ocean over the past four decades. Nature,
416, 832-837.

Fukasawa, M., H. Freeland , R. Perkin, T.
Watanabe, H. Uchida, and A. Nishina,
2004: Bottom water warming in the
North Pacific Ocean. Nature, 427, 825-827.

Gille, S. H., 2002: Warming of the southern
ocean since the 1950s. 295,
1275-12717.

Hansen, B., W. Turrel, and S. Osterhus,
2001: Decreasing overflow from the Nordic

Seas into the Atlantic Ocean through the

Science,

Faroe Bank channel since 1950. Nature,

411, 927-930.

190

IPCC, 2001a: Climate Change 2001: The Scien-

tific Basis. Contribution of Working Group I
to the Third Assessment Report of the Inter-
governmental Panel on Climate Change
[Houghton, J.T.)Y. Ding, D.J. Griggs, M.
Noguer, P.J. van der Linden, X. Dai, K.
Maskell, and C.A. Johnson (eds.) ]. Cam-
bridge University Press, Cambridge, United
Kingdom and New York, NY, USA, 881pp.

IPCC, 2001b: Climate Change 2001: Synthesis

Report. A Contribution of Working Groups I,
II, and III to the Third Assessment Report of
thelntegovernmental Panel on Climate
Change [Watson, R.T. and the Core Writing
Team (eds.)]. Cambridge University Press,
Cambridge,United Kingdom, and New York,

NY, USA, 398 pp.

Levitus, S., J. I. Antonov, T. P. Boyer, and C.

Stephens, 2000: Warming of the world
ocean. Science, 287, 2225-2229.

PPIRFRAT, 1994 : HIERIRREL & ¥, RBEOMEER

MOBRD, HEKFEHIRE, 196pp.

Wu, P, R. Wood, and P. Stott, 2004: Does the

North

Atlantic indicate a weakening thermo-

recent freshening trend in the

haline circulation? Geophys. Res. Lett., 31,
L.02301, do0i:10.1029/2003GL.018584.



