
 
G

.P
an

te
le

ev
, (

IA
R

C
), 

S
.K

iri
llo

v(
A

A
R

I)  
 

C
ol

la
bo

ra
to

rs
: J

.S
tro

h(
IA

R
C

), 
D

.N
ik

ol
sk

y(
G

I U
A

F)
,  

V.
Lu

ch
in

(F
E

B
R

A
S

), 
O

.F
ra

nc
is

 (U
H

), 
M

.Y
ar

em
ch

uk
 (N

R
L)

, 
T.

K
ik

uc
hi

 (J
A

M
S

TE
C

),I
.S

em
ile

to
v(

IA
R

C
) a

nd
 m

an
y 

ot
he

rs
  

 

P
A

G
 m

e
e

ti
n

g
, N

o
v 

6
-7

,  
2

0
1

2
, C

h
in

a
 

   
   

 IP
Y

 A
rc

tic
 O

ce
an

 d
at

ab
as

e 
an

d 
si

m
ila

r 
pr

od
uc

ts
 : 

 w
hy

 d
o 

w
e 

ne
ed

 it
? 



Su
m

m
ar

y:
 

1.
 

IP
Y

 d
at

ab
as

e 
 2

00
7-

20
09

/2
01

0 
 2.

   
Ex

am
pl

es
: w

hy
 d

o 
w

e 
ne

ed
 si

m
ila

r p
ro

du
ct

: 
   

   
a)

 2
00

8 
–c

irc
ul

at
io

n 
   

   
b)

 B
er

in
g 

Se
a 

ci
rc

ul
at

io
n:

 A
le

ut
ia

n 
Pa

ss
es

, E
as

te
rn

 B
er

in
g 

Se
a 

   
   

c)
 H

yd
ro

ch
em

ic
al

 A
tla

s o
f t

he
 B

er
in

g 
Se

a 
 

 3.
 W

av
es

 
 4.

 T
he

rm
al

 re
gi

m
es

 in
 th

e 
C

hu
kc

hi
 S

ea
 si

nc
e 

19
41

-p
re

se
nt

 
 5.

 F
ut

ur
e 

pl
an

s 
 



IP
Y

 d
at

ab
as

e:
   

ht
tp

://
or

eg
on

.ia
rc

.u
af

.e
du

/d
ba

cc
es

s.h
tm

l 



IP
Y

 d
at

ab
as

e:
   

ht
tp

://
or

eg
on

.ia
rc

.u
af

.e
du

/d
ba

cc
es

s.h
tm

l 



IP
Y

 d
at

ab
as

e:
   

ht
tp

://
or

eg
on

.ia
rc

.u
af

.e
du

/d
ba

cc
es

s.h
tm

l 



3.
  R

ep
ly

 fo
r 

th
e 

re
qu

es
t o

f 2
00

7-
20

10
 d

at
a:

   
 

H
i G

le
b,

 W
e 

ha
ve

 c
ol

le
ct

ed
 sh

ip
bo

ar
d 

C
TD

 d
at

a.
 T

he
se

 w
ill

 g
et

 p
os

te
d 

so
on

. R
eg

ar
ds

,  
…

. 

IP
Y

 d
at

a 
ba

se
: w

hy
 d

o 
w

e 
ne

ed
 it

? 

2.
 S

ur
fa

ce
 w

at
er

 C
O

2.
 D

at
a 

ar
e 

fr
om

 S
ur

fa
ce

 O
ce

an
 C

O
2 

 A
tla

s 
(S

O
C

AT
) v

er
si

on
 1

.5
. (

EO
S,

 V
ol

.
93

, N
12

, 2
0 

M
ar

ch
 2

01
2)

 

1.
 D

at
a 

fo
r 

20
08

. 
O

w
n 

ex
pe

rie
nc

e:
  t

yp
ic

al
 ti

m
e 

fo
r d

at
a 

co
lle

ct
io

n 
is

 2
-3

 y
ea

rs
…

 

? 
? 

4.
 IM

H
O

: u
nt

il 
no

w
, t

he
 b

es
t d

at
a 

pr
ov

id
er

 - 
U

W
 A

PL
! 

? 

? -5
0

0

5

5

5

5

5

10

10

10

10

10

15

15

15

15

15

20

20

20

20

25

25

25

25

30

30

30

35

35

40

 S
S

H
, 

cm
, 

Z=
0

J.
D

.=
29

1

25252

10
51515151151515155551515151515151515151515151555151552020000200200
Po

la
rs

te
rn

  
A

R
K

 X
X

II
I-

3

N
A

B
O

S

SS
S

5-5--5-
0000000000000000000

0000000000000000000000000
5555555555

555

11111

10101011101010 555555555

111Ja
pa

n/
C

hi
na

B
G

EP
U

W
 A

PL

25
333U

A
F/

W
H

O
I



R
ec

on
st

ru
ct

ed
 (J

ul
 1

5-
D

ec
 1

5,
 2

00
8)

 
SS

H
 a

nd
 v

el
oc

ity
 fi

el
ds

  
an

d 
 

Ve
lo

ci
ty

 fr
om

 M
1F

 m
oo

rin
g 

(N
A

B
O

S 
re

po
rt)

 

20
08

 c
irc

ul
at

io
n 

in
 th

e 
A

rc
tic

 O
ce

an
 (4

D
va

r)
 



20
08

 c
irc

ul
at

io
n 

in
 th

e 
A

rc
tic

 O
ce

an
 (4

D
va

r)
 

A
O

+ 
A

O
- 

A
O

? 



20
08

 c
irc

ul
at

io
n 

in
 th

e 
A

rc
tic

 O
ce

an
 (4

D
va

r)
 

20
08

 ic
e 

20
09

 ic
e 

20
12

 ic
e 

20
13

  
ic

e/
ci

rc
ul

at
io

n?
 

? 
? 



B
er

in
g 

Se
a 

ci
rc

ul
at

io
n:

 A
le

ut
ia

n 
Pa

ss
es

   
20

02
-2

00
6 

D
at

a 
so

ur
ce

s:
  

1.
 

C
lim

at
ol

og
ic

al
 o

ce
an

og
ra

ph
ic

 A
tla

s o
f t

he
 B

er
in

g 
Se

a:
 T

/S
/v

el
oc

ity
 a

nd
 M

D
O

T 
2.
 

SS
H

 a
no

m
al

y 
 

3.
 

N
O

A
A

 su
rf

ac
e 

dr
ift

er
s 

4.
 

A
R

G
O

 d
rif

te
rs

 
5.
 

C
TD

 (c
ou

rte
sy

 V
.L

uc
hi

n,
 F

EB
R

A
S)

 



B
er

in
g 

Se
a 

ci
rc

ul
at

io
n:

 E
as

te
rn

 B
er

in
g 

Se
a 

20
07

-2
01

0 

D
at

a 
so

ur
ce

s:
  

1.
 

B
ES

T:
 C

TD
, v

el
oc

ity
 fr

om
 

m
oo

rin
gs

 
2.
 

C
lim

at
ol

og
ic

al
 o

ce
an

og
ra

ph
ic

 
A

tla
s o

f t
he

 B
er

in
g 

Se
a:

 T
/S

/
ve

lo
ci

ty
 a

nd
 M

D
O

T 
3.
 

SS
H

 a
no

m
al

y 
 

4.
 

N
O

A
A

 su
rf

ac
e 

dr
ift

er
s 

5.
 

A
R

G
O

 d
rif

te
rs

 
6.
 

Ic
e,

 S
ST

  



B
er

in
g 

Se
a 

ci
rc

ul
at

io
n:

 H
yd

ro
ch

em
ic

al
 A

tla
s 

ht
tp

://
pe

op
le

.ia
rc

.u
af

.e
du

/
~g

le
b/

np
rb

_a
le

ut
ia

n_
pa

ss
es

/E
_H

_A
TL

A
S_

B
S/

In
de

x.
ht

m
 

O
xy

ge
n,

 p
ho

sp
ha

te
, s

ili
ca

te
 

di
st

rib
ut

io
ns

  
du

rin
g 

sp
rin

g,
 su

m
m

er
 a

nd
 fa

ll 
 

re
co

ns
tru

ct
ed

 th
ro

ug
h 

th
e 

 
Q

4D
va

r  



   
   

   
   

   
   

   
   

   
   

  W
av

es
 fr

om
 s

at
el

lit
e 

in
 th

e 
A

rc
tic

 O
ce

an
  

   
   

   
   

   
   

   
   

   
 (t

og
et

he
r w

ith
 O

.F
ra

nc
is

, F
ra

nc
is

 e
t a

l.,
 2

01
2)

   R
eg

io
n,

 sa
te

lli
te

 tr
ac

ks
 

(E
R

S-
12

, E
nv

is
at

), 
lo

ca
tio

ns
, s

qu
ar

es
.  

Si
gn

ifi
ca

nt
 w

av
e 

he
ig

ht
 li

ne
ar

 c
om

pa
ris

on
 fr

om
 

R
ec

or
di

ng
 D

op
pl

er
 C

ur
re

nt
 P

ro
fil

er
 (R

D
C

P)
 d

at
as

et
 

(x
-a

xi
s)

 v
er

su
s E

nv
is

at
 sa

te
lli

te
 a

lti
m

et
er

 d
at

as
et

 (y
-

ax
is

) f
or

 (a
) S

ta
tio

n 
20

07
 la

rg
e 

do
m

ai
n 

(s
ol

id
 li

ne
, F

ig
 

1)
, (

b)
 S

ta
tio

n 
20

07
 sm

al
l d

om
ai

n 
(d

as
he

d 
lin

e,
 F

ig
 1

), 
(c

) S
ta

tio
n 

20
09

N
 la

rg
e 

do
m

ai
n 

(s
ol

id
 li

ne
, F

ig
 1

), 
(d

) 
St

at
io

n 
20

09
N

 sm
al

l d
om

ai
n 

(d
as

he
d 

lin
e,

 F
ig

 1
), 

(e
) 

St
at

io
n 

20
09

S 
la

rg
e 

do
m

ai
n 

(s
ol

id
 li

ne
, F

ig
 1

), 
(f

) 
St

at
io

n 
20

09
S 

sm
al

l d
om

ai
n 

(d
as

he
d 

lin
e,

 F
ig

 1
). 





O
pt

im
al

 o
bs

er
va

tio
ns

: H
FR

 



O
pt

im
al

 o
bs

er
va

tio
ns

: H
FR

 
A

dj
oi

nt
 s

en
si

tiv
ity

 a
na

ly
si

s 
an

d 
O

SS
E

s 
 



O
pt

im
al

 o
bs

er
va

tio
ns

: m
oo

rin
gs

 
O

pt
im

iz
at

io
n 

of
 th

e 
m

oo
rin

g 
ob

se
rv

at
io

ns
 

in
 th

e 
Pa

ci
fic

 A
rc

tic
:  

4D
va

r I
C

 
A

dj
oi

nt
 s

en
si

tiv
ity

 
an

al
ys

is
 o

f t
he

 
op

tim
iz

ed
 c

irc
ul

at
io

n 
in

 
Ju

ly
 2

5 
20

08
 

 



Th
er

m
al

 re
gi

m
es

 in
 th

e 
C

hu
kc

hi
 S

ea
 s

in
ce

 1
94

1-
pr

es
en

t 
(V

. L
uc

hi
n,

 G
.P

an
te

le
ev

) 

17
8

18
0

18
2

18
4

18
6

18
8

19
0

19
2

19
4

19
6

19
8

20
0

20
2

666768697071N

E

a D
at

a 
ba

se
 w

as
 c

ol
le

ct
ed

 b
y 

 
V.

 L
uc

hi
n 

Fr
om

 R
us

si
an

, A
m

er
ic

an
, C

an
ad

ia
n 

an
d 

Ja
pa

ne
se

 d
at

a 
so

ur
ce

s:
 

20
,3

69
 p

ro
fil

es
.  

 



Th
er

m
al

 re
gi

m
es

 in
 th

e 
C

hu
kc

hi
 S

ea
 s

in
ce

 1
94

1-
pr

es
en

t 
(V

. L
uc

hi
n,

 G
.P

an
te

le
ev

) 

EO
F 

an
al

ys
is b)

R2  = 
0.2

14
2

-2-1012345

1940
1945
1950
1955
1960
1965
1970
1975
1980
1985
1990
1995
2000
2005
2010

EO
F_

1
lin

ea
r t

re
nd

d)

R2  = 
0.0

66
7

-3-2-10123

1940
1945
1950
1955
1960
1965
1970
1975
1980
1985
1990
1995
2000
2005
2010

EO
F_

2
lin

ea
r t

re
nd

18
0

18
2

18
4

18
6

18
8

19
0

19
2

19
4

19
6

19
8

20
0

65
.7

66
.4

67
.1

67
.8

68
.5

69
.2

69
.9

70
.6

EO
F_

1  
(3

3.3
%

)

a)

N

E

b)
R2  = 

0.1
09

3

-3-2-10123

1940
1945
1950
1955
1960
1965
1970
1975
1980
1985
1990
1995
2000
2005
2010

EO
F_

1
lin

ea
r t

re
nd

18
0

18
2

18
4

18
6

18
8

19
0

19
2

19
4

19
6

19
8

20
0

65
.7

66
.4

67
.1

67
.8

68
.5

69
.2

69
.9

70
.6

EO
F_

2  
(1

4.8
%

)

c)

N

E

d)
R2  = 

0.0
08

9

-3-2-10123

1940
1945
1950
1955
1960
1965
1970
1975
1980
1985
1990
1995
2000
2005
2010

EO
F_

2
lin

ea
r t

re
nd



Th
er

m
al

 re
gi

m
es

 in
 th

e 
C

hu
kc

hi
 S

ea
 s

in
ce

 1
94

1-
pr

es
en

t 
(V

. L
uc

hi
n,

 G
.P

an
te

le
ev

) 

178
182

186
190

194
198

6667686970

a

N

E
178

182
186

190
194

198
6667686970

b

N

E
178

182
186

190
194

198
6667686970

c

N

E

178
182

186
190

194
198

6667686970

a

N

E
178

182
186

190
194

198
6667686970

b

N

E
178

182
186

190
194

198
6667686970

c

N

E

Ty
pi

ca
l t

em
pe

ra
tu

re
 d

is
tri

bu
tio

ns 
C

O
LD

   
 

N
O

R
M

A
L 

  
W

A
R

M
 



17
8

18
1

18
4

18
7

19
0

19
3

19
6

19
9

6667686970

a

N

E
17

8
18

1
18

4
18

7
19

0
19

3
19

6
19

9
6667686970

b

N

E

Te
m

p w
ar

m
 –

 T
em

p c
ol

d, 
0-

20
m

 
Te

m
p w

ar
m

 –
 T

em
p c

ol
d, 

20
-b

ot
to

m
 

T w
ar

m
-T

co
ld

 a
nd

 S
SH

 a
no

m
20

07
 - 

SS
H

 a
no

m
20

03
  



R
es

ul
ts

 o
f 4

D
va

r d
at

a 
as

si
m

ila
tio

n:
 re

co
ns

tru
ct

ed
 c

irc
ul

at
io

n 
 d

ur
in

g 
th

e 
ty

pi
ca

l w
ar

m
 (5

0,
54

,6
2,

68
,7

8,
86

,8
0,

02
,0

4,
07

) a
nd

   
   

   
   

   
   

  c
ol

d
(5

5,
56

,6
5,

74
,7

5,
81

,8
3,

88
,9

4)
 y

ea
r 

C
ol

d 
W

ar
m

 


