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b) southern most seasonal sea ice zone (winter)
variations in sea ice extent (Sakurai & Seto, 2000)
Important role in high production at the ice edge

(Okunishi, 2006; Mizuta et al., 2004) -

=

Dynamics of ice formation and
phytoplankton bloom development
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_OBJECTIVES]

»To clarify inter-annual variability of
sea ice cover

»To determine timing -of-

bloom occurrences }
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Scallop farming area in the Okhotsk Sea
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DATA |

Satellitedata : 1998-2004

Parameter Sensor Spatial/temporal
name/Data resolution
Chlorophyll a SeaWiFS 9km/8-day
Seaice SSM/I 25km/daily
concentration
wind NCEP/NCAR 2.5%/dalily

Sea ice concentration
. percentage of ice coverage in a certain area
. sealice concentration exceeding 15%

Sea surface wind

. wind speed at 10 m height from sea surface



RESULTS|

140°00'E 142°00"E 144°00"E 146°00'E 142°00E 144°00"E 146°0'0"E
1 1 1

!

Weekly mapped
Images of SeaWiFS
Level 3

. Chlorophyll-a concentration (mgm-3
WEEkIy Image of SSM/I ] Land p-%/_m-n_m [ 0.31-060 |:|1_D1-guug- >2m

sea ice concentration * [ |noData I 0.11-0.30 [J0.61-1.00 [ 201-5.00
[1]
B Ligh - o4
142°|0'0"E 144°|O‘0”E 146°|O'0”E

- Jelvell wind stress (Nm—2)
I ooz - 0oms
460 N B oooss - 00074

O [ ooors - 0.0104 Weekly W|nd
< —eneeae stress data
i
LI

[ Jooaz-o0177
- [ Joo7s-o0021

[ Jooetz-o0s
f@ [ ooz - 00093
I o004 - 0.0m38
I ocs:0 - 00402

4400 N




142°00"E 144°00"E 146° 010" E 142°00"E 144°00"E 146°00"E e 14200 144°0'0"E 146°00"E
400" : : - - - 4
|
|
pm— Fasec L5t 0 0N
L 2
g 4 Ll &
44007 o Bl I r " larovn
- ;y -
e |
142°00"E 144°00"E 142°00"E 144°0'0"E 146°0'0"E n 142°00"E 144°00"E 146"00"E
142°00"E 144°00"E 142°00"E 144°00"E 146°00"E
400 Ny - -4 00"N
|
staying period of ice (days)
45° 00N I | [—
[ INoData [ 46 - 61 [ 91 - 106
u N -
15-30 G1- 76 106 - 120 P
[ a0-a6 [ 76- 01 [
L
447007 N n q 2 OO 1 ~ ; -4°00"N
L e e izl I 142°00"E 144°010"E 146°0'0"E
142°0'0"E 144°0'0"E 146°0'0"E 142°00"E 144°00"E 146°00"E
800" N : 00N
|
il 35°00"N H46°00N
S |
&
00N Ve | Iou"N- LA 00N
142°0°0"E 144°00"E 146°00"E

WZV0'E

144°007E 146°00"E




1

Seaice (%)

100 ~

Seaice (%)

Seaice (%)

00
90 +

2001 Area

Week

1999

100 -

Week

2002

T T T 1T 771 T 17 77 LI LA |
8 10 12 14 16 18 20 22 24

\A eaale

oOUThWwWNE

100 4

Seaice (%)

Seaice (%)

Seaice (%)

2000

Spatial
variability

100 -

1IO 1I2 1I4
Week

2003

T
16

T T 1
18 20 22 24

Inter-annual
variability

10 12 14 16 18 20 22 24

Week

2004

Area

oohwWNE

\AM el




Day

120

Timing of arrival and retreat of seaice

100 -

80 -

60

40 -

20 -

- 180 r 80

r 104 r 104

- 88 90

r (2

33
25 25 25
17 17

1998 1999 2000 2001 2002 2003 2004

Year




142°00E

46°0'0"MN

44° 00N -

(-3
A

144°00"E

146°00"E
1

i,

Chlorophyll-a concentration (mgm-3)

I 001-010 C]031-080 C71.01-200 M =501
M o Data [0 011-030 [ J0A1-100 [ 201-500

[ ]Land

Chlo-a concentration (mgm™)

10+

— 1998
—_—1209
2000
— 2001
2002
— 2003
2004

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Month

May 1999

monthly composite standard mapped
images of SeaWiFS Level 3

142°00E 144°0'0E 146°0'0E

May 2001

104 Area 6 — 1998
9- ——— 1999
~ 8l 2000
E —— 2001
g 71 2002
= B —— 2003
S 2004
T 5-
E 4
8 &
8 3-
& 2]
S 1- Z=

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Month



142" 0'0"E 144" 0'0"E 146" 00°E 142° 0'0°E 144" 0'07E 146" 0'0"E 142" D'0"E 144" 0'0"E 146° D'0"E

Chlorophyll-a
. concentration (mgm-3)
|:| No data
B oo -0
I o101 - 03

e _
WEEK 14 4 WEEK 15 [ Josor-o06
: : - : : , [ Josor-1
142° 00"E 144 00°E 146" 0'0°E 142° 0'0°E 144° 0'0°E 1467 00°E
100 —T T T T T T T T T T T T T T T 10 I:l 1.01 -2
80- 8 B -0
704 '_7c«.=’E\ Bl scaice
S 60 6 g
o 504 L5 @
0 1 Ei
© 404 L4 &
§ 5
30 35
20 25
o+———v -t L N[ M N\ N I
P ice edge bloom

seaice

chl Week




1427 007E 1447 00"E 146° 0'07E 142° 007E 144° 0'07E 148" 0'07E 1427 ID'D"E 1447 00"E 146° 0'07E

WEEK 12
: - Chlorophyll-a
- —r- - concentration (mgm-3)

= e oo || Nodata
- B oo -0
i I o101 - 03
ﬁ"““’ L) | Josor-os

WEEK 14 WEEK 15 = Jowor 1
142" 0O"E 144" DO"E 146" 00°E 142° 00°E 144 00" e 00" 101 -2
100 — T T T T T T T T T T — T T T T T T T T T T T 10 I:l .
90 Area 4 ﬁOOO g B 201 -5
_ . | B
80 -8
] I Bl scaice
70 L7 &
1 i £
g % ° o
‘© 40 L4 >
@ £
1 - 4
P 301 L3 O
| L i)
204 Lo O
10 1 .
ol o iIce edge bloom

r—r —Tr—rT—TrTT1T T 1T T 1T T 1T T 1T T 1T
0O 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30

seaice Week
chl




. i
b
')

2

s A;: ,l_g!ruTw
2
e . / f
; l(\P\ '-
4 r & =i
j = R e’
4 WEEK 14 ;| WEEK 15 §&
100 —+V—14+—m—1r—+—71—"——7"—"r—"—7"—""T"T""TT"T—T T
90 Area 6 2001 9
80 - 3
70—_ _—7 g
g 60—_ _—6 £
o 504 5 ®©
2 1 : =
o 40+ -4 =
o5 ] I o
P 301 3 2
] : o
10 L1
0 - LA B S B B B R B B L B B L B B R - 0
0 2 4 6 8 1012 1416 18 20 22 24 26 28 30

seaice
i

Fa)

Week

i U}‘. =
WEEK 12 ;?h

3 2

Chlorophyll-a

concentration (mgm-3)

|:| No data
B oo -0
I o101 - 03
| Josor-os
[ Josor-1
[ J1o1-2
B 2o -5
| B
Bl scaice

ice edge bloom



Seaice (%)

100

90 -
80 -
70-
60 -
50-
40 -
30-
20
10-

) ]

1

0

2

seaice
chl

wind stress

~ Area 6 2001

Week

Chlorophyll-a (mgm™)



142° 007E 144" 0'0"E 146" 0'07E 142° 00"E 144" 00°E 148" 0'07E 1427 0'07E 1447 007E 146" 00°E
1

WEEK 10 WEEK 11

: Chlorophyll-a
§ W |, ... ~concentration (mgm-3)
|:| No data
. o B oo -0

fg f’:ﬂ. I o101 - 03
= {'}v =~ | Josor-os

WEEK 16 =9 WEEK 17 Josor -

142° IU:'EE)EO I144: IU'IU"EI , 1I46+IIU'UI“E — 112" :D'D"IE I I'Ifif?o II:II'IJ"EI . 'IlfiﬁoI II:I'DI'VE o I:l 101 -9
90- Area 1 1998 Lo B 201 -5
80 s [ B
70 - M’E* Bl scaice

] I o

g ° E

o 504 L5 ©

Q - =

o 404 -4 <

[¢F) 1 | Q.

3w . S
10 4 -1
0l : open water bloom

— T T 1 T T T T T T T T T T 1
0O 2 4 6 8 10 12 14 16 18 20 22 24

seaice
Week

e— 1 |




Seaice (%)

100 — 7T - 1 - 1 1 1 1 T T " T " T " T 1 10
90 - Area 1 1998 o
80 | o
70_- -_7 ‘(\
| e
60 - £
50 - c_p
40 4 =
' 3
20 - o
10
O ] ] ] ] ] ] ] ] ] ] ] v 0
0O 2 4 6 8 10 12 14 16 18 20 22 24
seailce Week
chl

wind stress



146" 00"E

1427 D'0YE
1

144" DDYE 1457 0DYE

467 007N

WEEK 17

4 e — e
| — /x”f?l_/

= ~

{ 4"

-

=167 00" M

=14° 00" M

'WEEK 16 | D 17 =
142" 0'0"E 1447 0'07E 1467 0'07E 142° 0'07E 144° 0'07E 145" 0'07E
100 — T T T T 1 r— 1 1 1.~ 1~ 11 1T 1. 10
90 4 Area 5 200 I
80 -8
70 L7 S
- -
~ 60+ -6
g ° E
o 50+ L5 @
KE - =
@ 40 -4 <
8 ool . 8
20 L2 5
10 -1
0 —t 1T+ T1T 1 1 11 ‘"1 "1 1T 1T 1T 1.7 0
0 2 4 A 8 10 12 14 16 18 20 22 24 26 28 30
seaice

e C

Week

Chlorophyll-a

concentration (mgm-3)

|:| No data
B oo -0
I o101 - 03
| Josor-os
[ Josor-1
[ J1o1-2
B 2o -5
| B
Bl scaice

open water bloom



Seaice (%)

n 2 4 A

seaice
chl

wind stress

Area 5 2004

Week

Chlorophyll-a (mgm™)



CONCLUSIONS \

ice formation and ‘ growth rate of scallop

phytoplankton 0‘
bloom development




CONCLUSIONS

1. lce cover

-[1999, 2001 and 2003] prolonged presence of ice until
early April

-[1998, 2000 and 2004] ice retreat occurred earlier until
early March

2. Later ice retreat - ice edge bloom

Early ice retreat —open water bloom

» Spring bloom timing was influenced by wind events
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FUTURE WORK\

ice formation and ‘ growth rate of scallop

phytoplankton /I‘
bloom development
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