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Fig. 1. Scatter plots of (a) the AVHRR tempera-
ture vs thermometer temperature; and (b) the
AVHRR ice thickness vs the thermometer ice
thickness. (From Tamura et al. 2006)
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Fig. 2. Comparison of sea-ice thickness derived
from the three methods along the cruise track in
the Vincennes Bay polynya during the daytime,
with the abscissa being the distance from Casey
Station. (From Tamura et al. 2006)
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Fig. 3. Comparison of the AVHRR and SSM/I imagery for the Vincennes Bay region of East Antarctica on 19
October 2003. See Tamura et al. (2006) for further description. (From Tamura et al. 2006)
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Fig. 4. AVHRR ice surface temperature imagery, AVHRR thermal ice thickness, and spatial distribution of
polarization ratio of SSM/I 85 GHz and 37 GHz. See Tamura et al. (2007) for further description. (From Ta-
mura et al. 2007)
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(a) Stick plots of wind velocity with the offshore component being positive, (b) offshore component of

wind velocity, and (c) total area of thin ice with thickness 0.2 m, for the Ross Sea coastal polynya. (From Ta-

mura et al. 2007)
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Fig. 7. Spatial distribution of annual cumulative sea-ice production averaged over 1992-2001 calculated using
ERA-40 data with enlargements along the coasts of the Weddell Sea, Ross Sea and East Antarctica. (From

Tamura et al. 2008)
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Fig. 8. Time series of (a) annual cumulative sea-
ice production, (b) polynya extent averaged over
April-September, and (¢) 2-m air temperature av-
eraged over April-September. See Tamura et al.
(2008) for further description. (From Tamura et

al. 2008)
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Fig. 9. Scatterplots of AVHRR thermal ice thickness on the vertical axis and SSM/I PR for (a,c) 85 and (b,d)
37 GHz on the horizontal axis. See Tamura and Ohshima (2011) for further description. (From Tamura and

Ohshima, 2011)

52 EBHEICHITIBKEEEOYIELT

Figure 10 & NCEP2 57— % # W TCEI&H L, 1992 ~
2007 fE TV L 72, FHIBRBIBKEERO M HTH
% (Tamura and Ohshima, 2011), #EK4E2E O &\ fEE,
FEELSBINERY = vicEbLTw3, NOWKY
=% « NEW(North East Water) £1) =X « ¥ 7 F K
V=%, /Ur7¥Y¥L=y - -7507aA—¥T7I5VF -
AN N — F DT, WIKERE DR WSS

%, NOW F U =% Clddtifiif ¢ i d & ik EER DS
NENTz, ZOMWKEEDEVKY =YL, ik
W58 7 4 VIENDHKDFTAZY T T BT L
HIEo 7 A4 271 v ¥ (Mundy and Barber, 2001), Fd
M & DJE, (Barber et al.,, 2001), AuiE#EH 5 ORIMAE O
it (Melling er al., 2001) iC &> THB I > T3, Fig 10
TEWKEEEE L TRENT WS NEW R =Yk F
7o, TORV=FXOIICHEAENY ZIKIRDNY T —
ERIAZE DIRICE > TS hTwd tEZ6hTY
% (Minnett et al., 1997 ; Schneider and Budéus, 1997),



YKEFEED 7 a—NLey S

> A
Siberia Sea .
SIS N G
r a 14.0
80°N | |
'Laptevy:
| Sea o¥ 11.5
N
. .
ﬁ\‘\ 9.0
i . K;:ra
‘ Franz Josef |Seq \.‘L
¢ | / Lond 'dé 6.5
..o ! | o
Qs : YN \ :
}NOW n .NE\A} Whaler's Ba ’
9 S S | ! 4.0
et .
; > ; i Novaya. Zemlya
4 & | Storfjorden a(-
23 . . 45°F
= 70°N ) i ! )f
A
/]
Chukchi ]
3.0 4.0 20.0 4.0 10.01.0 5.0

123

Fig. 10. Mapping of annual cumulative sea ice production averaged over 1992-2007 calculated using NCEP2
data, with enlargements of the Chukchi, NOW, NEW, and Laptev polynya areas. (From Tamura and Ohshi-

ma, 2011)
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Fig. 11. Time series of annual cumulative sea ice production calculated using the NCEP2 (solid line) and the
ERA interim (dashed line), averaged over the 15 winters (September-May) of 1993-2007, for the 10 major
Arctic coastal polynyas. (From Tamura and Ohshima, 2011)
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Fig. 13. Spatial distribution of cumulative sea ice production (m a™!) is averaged over the freezing seasons
(March-October) for (a) 2000-2009, (b) 2010 and (c) 2011. See Tamura and Williams et al. (2012) for further

description. (From Tamura et al., 2012)
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Global mapping of sea ice production, specification
of bottom water formation areas, and clarification of
their variability

Takeshi TAMURA!® %3

Abstract

The sinking of dense water in the polar oceans plays a key role in global thermohaline
circulation, leading to heat and material exchange between the atmosphere and deep ocean.
This study gives the first mapping of sea ice production in the both polar oceans, based on
heat-flux calculation with ice thickness data derived from satellite data. The Cape Darnley
polynya in East Antarctica is found to be the second highest production area, suggesting a
possible AABW formation area. This mapping will provide new information with which to
validate coupled ice-ocean models while providing important boundary conditions for the
various models.

Key words : Antarctic Bottom Water, polynya, sea ice production, satellite remote sensing, and
polar oceans
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