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Goals from the PRS Workshop in February

— Paper published
— 1. Compile, monthly, seasonal and annual time
series of climate pattern frequency

* Done for West, Central and Eastern Atlantic
 Time series are available



Latitude (N)

Synoptic Regions

__ I ? ———
P = S
= = e Lj/‘;—-eﬁf = ==
— I =3 o
> = T3 %) T
e A,
-

§ Atlantic West | Atlantic Central

= > km :
0. 500 1000 e

-60° -30°
Longitude (E)




Synoptic grid

-60° -30° 0’
80° — = — i e
—= 0 O O ioooo Q&0 0 O O O @
,_,_ ,oj_“'fo,__o ® o_o O—0O—0 q..ooo O—0—0Q—0—0 or -
o Y . ,.ﬂ
60 i —O—0O o o, o O—O0—0—0—0—0 o o o )
,,.o._ O—0O—0—0——0—0—0—0 o o o'=¢' ‘o o
s *’ﬁlﬂﬂtﬁ‘ﬂ S
4\
) ﬂﬁ.a.ﬁ. . . & .'} ‘
QO—0O—0 O—O o
-60° -30° 0
km
— — —

[SIYAH 2009 Mar 314551:20] OMC - Martin Weinelt

0 500 1000

80°

60°

40°



J5.Sh N N L N

o DO NN\
N ‘
JJ}J*‘\\E\\\\\ l’\\'\'\\ |
:f’t”-ﬁ.“\\\ \\1
"""'""—"-*\\\ \\;f-*f{
T T NN A REX.
WAL

” 1-»—.-....‘...‘...‘\\
P a-r-.......,.‘\\\\
RS S SN

P

i S N A N T i
e

Pt e —-'—M”///
P S X s
e B

B e i

’-"—-—-—;-.HH__,_.,_'—‘-—WV/// ~

=75

T T T
-70 -65 -60 -55 -50 -45

13
12

n

-
o

L I T - L~ T R - - B =]

1300 ]
1200
1100
1000

800
700
600

4007
3007
200 -
100

0-




sy VANV LI
///////Jllllj//““

35//.-'4’/////'/ j///-—
WAL L S
VLSS

ol V1l /// _

WAV e
SONNNNNN L /T N
o SSSSNNNNA A

%‘W‘M‘H‘w"ﬂ"ﬁt_‘“"’///
507~ ———r" /"
T—E——F
——
S 3
T——
o] *
~N
NN
AN N

-75 -70 -65 -60 -55

-50

-50

-45

7/
/I

-45

oW R O ® N @ ©

1300
1200
1100
1000
900
800
700
600
500

400




70

45

a5
-75

-70 -65 -60 -55 -50 -45

;,(‘,,_u\ia.:J\\\\\\ \\\\\'
,*.v-‘-..'-..‘-.‘-.-.‘._.,’v-.\‘\\\ \\
NN

JENNNN—— e, J,,R'\'\"\

\ \\\\\\‘\ 13

T N e O S, LU

DU B S N NEUE N SR I B Uh U N N NG N 12
wmmmr bttt PIANN N L 1
Y I IO NNNNN s
I NN e
i 27 )T ;
////////'///// 6
//////'/'//// e s
S IIIVs .
///'/'//'7 5
oSS )
oSS /" ,
SIS /7 0
SIS S ST

f///////;

Fttors

17777777

T -85 -60 -55 -50 -45

1300
1200
1100
1000
900
800
700
600
500
400
300
200

100

0-




1300
1200
1100
1000
900
800
700
600
500 -

400

300
200

100

70.\ "\‘-n"-u‘-,\-\\ l/._f‘“--._ h
o5 N |
-d-—.—.-....\‘\‘\\ J/H 12

_av—»—.-..s..‘\\

so-::"”“‘*“‘*“‘m\ \ l LI/// 0
;o \\\\ \K’/ :

55 7 e \\"\\. B
rd f"_&_..._,__‘,__’ﬁ_‘ -~ 7
> J.,..‘._‘\.\‘\ | [

NN i ;
” -0\\\\\‘\ | 4
7 TN N NN NN, | 3

45— 4 N \\\\‘ 1 2
VLV N N NN ' !

o bRV VNN | °
LT T T T R
R T T T i i
N e e e

35 . I
-75 -70 £5 B0 -55 -50 -45



1300
1200
1100 -
1000
900
800
700
600
500
400
300
200
100

0-

-75 -70 -65 -60 -55 -60 -45

70- B "o e

YT T T T TSN

SO PPN SN

- IR
/}'fff_,\\\\\\\\\\\\\._{ 13
Lz S S NN OO S S NN
\'\f;«'//_a_,.__..__‘“\ |

65

mk\\\ff}',c_.__._*..__*.____‘_____‘._____‘ | 9
55,.;..&\\\\1?/;'.»..;.-;_....__.___* 8
[P A N T T T T B S G 7
{,....._hq-...v-...ﬂ-..‘\\'\ Nt S e 5
50-‘,/‘,‘_,_1_*_--..‘\-.\‘\\\ ‘ t /'//_q.___, 5
ANUUSERNNNN N TR &
f e e sSNNANNANNN Y L .
45 ..._..)'\'\\\\\\ \\\\t?zﬂ\. 2
._,_.)ft\\\\ \\\\t)‘,‘\ 1
_,__*_,..-»/fT .\\\\‘ t NN 0
40'___‘_._./-//' \\\’(\ . A
/4 IR P
—— ‘\\'\x

a5 . . . e
-75 =70 -B5 -60 -55 -50 -45




=

=

o

g_
{0
3

FS

w

-—

65

60

55

50

45

40

e e e S i S Vi W T

35
35

K,Jllgxl

NN
NN NONNNNNT
SNNNNNN

""”‘\\\u\\\\l

b L} \'\\\\\"\
N

t L NN AN - |

TR
/ /'/.-vw._“.___‘__,_-a-v_..,‘

—_ e
-
-

/ /'//'..—h.._.,.,

SONNONONONY
Y
AR I

Rl S T S T e Tl
VN N NSNS TSSO N S
VN NS TSSOSO Y
R e T

L L0 T 1] ! A

-75

=70 -65 -60 -55 -50 -45

[y
o = MW

2 = N W A OO N W

1300
1200
1100
1000
900'_
800
700




1300
1200
1100
1000
900
800
700
600
500
400
300
200

100

0-

70 -
PR I SN
AN

VRN
ANNN R 13

J}j}»’a—d’_’_‘_‘l“\\‘\\_‘
/f///u_..__\‘\\\\\_.
/////a'_.__‘x\\‘\\\\
/'///'/,-v_..____“.\‘\\\\\‘\‘fi Yy 12
| ///'—-".-—*..—-D.—#__..____._H SRNNEENENEY
:::””““wa\\\\\\\\\\
LT TRV
TESIESANNNANLLVLLE LY
TENNANNNNNVNLVL LNy
SNSNNAVVV )] ]042777
illj A AASAE

65

7
55 7
-

._-L._'\\

e

=T R L.~ T R - R -]

40 \l N

-T5 -70 65 60 -55 -50 -45




Summary

Weather Season Pressure Winds AirT
Pattern
1 Sum Trough Weak NW/W Warm
2 Win/Spr Strong L E/NE (in N), Cool W, Avg E
W/SW (in S)
3 Sum Trough, weak L SW Very warm
over continent
4 Win/Spr Strong trough NW/W Very cool
5 Win/Spr Weak L NW (in N),S(in  Cool N, Avg S
S)
6 Fall/Win Strong H S/SW Slightly cool
7 Win/Spr Strong L N/NW (in N), Cool W
W/SW (in S)




Patterns and NAO/AO

m AO correlation (p) NAO correlation (p)

Spr WP7:-0.40

Sum

Fall WP2:-0.30 WP2:-0.27

Win WP2:-0.47 WP2:-0.50
WP7:-0.34 WP7:-0.31

Both WP2 and WP7 are winter, L pressure storm patterns.



Goals from the PRS Workshop in February

— 2. Compile surface condition data

* Air Temperature (NCEP-NCAR) all of N. Atlantic 1950-
2007 — daily

e uand v wind (NCEP-NCAR) all of N. Atlantic 1950-2007
— daily

* Mixed Layer Depth (GODAS) most (some spatial
limitations) of N. Atlantic 1980-2007 - monthly

 Salinity (SODA) all of N. Atlantic 1958-2007 - monthly

» Sea Surface Temperature (SODA) all of N. Atlantic
1958-2007 — monthly

* Need chlorophyll a (suggestions?)



Goals from the PRS Workshop in February

— 3. Show trajectory of some years and see how
surface conditions respond

* Two examples: SST and MLD



MLD and SST methods

Took mean MLD and SST value for Western
Atlantic region (35-70 N; 75-45 W)

e Subregions will work better (you’ll see why)

Took cumulative frequency (days) of each
weather pattern

Constructed a monthly time series from 1950-
2007

Looked for correlations

Compared different time periods using pattern
anomalies



Correlations

MLD Correlation (p) SST Correlation (p)

1 -0.41 0.47
2 0.43 -0.47
3 -0.76 0.75
4 0.63 -0.63
5 0.58 -0.54
6 0.34 -0.17
7 0.60 -0.64



MLD.Mean

Max MLD Win/Spr
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Win/Spr Max MLD

Positive 6

— Fall/Win, Strong H, S/SW, Slightly cool

Positive 7

— Win/Spr, Strong L, N/NW (in N), W/SW (in S), Cool W
Negative 2

— Win/Spr, Strong L, E/NE (in N), SW (in S), Cool W, Avg E
Negative 3

— Sum, trough, SW, very warm



MLD.Mean

Min MLD Win/Spr
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Win/Spr Min MLD

* Positive 2

— Win/Spr, Strong L, E/NE (in N), SW (in S), Cool W, Avg E
* Negative 4

— Win/Spr, trough, NW/W, very cool
* Negative 7/

— Win/Spr, strong L, N/NW (in N), W/SW (in S), cool W



MLD.Mean

Max MLD Sum/Fall
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Sum/Fall Max MLD

* Positive 1

— Sum, trough, weak NW/W, warm
* Positive 6

— Fall/Win, Strong H, S/SW, slightly cool
* Negative 3

— Sum, trough, SW, very warm



SUFAB1
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Sum/Fall Min MLD

e Positive 3

— Sum, trough, SW, very warm



Spr Max SST
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Spr Max SST

* Positive 1
— Sum, trough, weak NW/W, warm
* Positive 3
— Sum, trough, SW, very warm
* Negative 2
— Win/Spr, Strong L, E/NE (in N), SW (in S), Cool W, Avg E



SST.MEAN
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Spr Min SST

Positive 2

— Win/Spr, Strong L, E/NE (in N), SW (in S), Cool W, Avg E
Positive 7

— Win/Spr, Strong L, N/NW (in N), W/SW (in S), Cool W
Negative 1

— Sum, trough, weak NW/W, warm

Negative 4 (?)

— Win/Spr, trough, NW/W, very cool



SSTMEAN
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Fall Max SST

* No real consistency

* Probably a strong lag from summer



SSTMEAN
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Fall Min SST

* Positive 1
— Sum, trough, weak NW/W, warm

* Positive 7

— Win/Spr, Strong L, N/NW (in N), W/SW (in S), Cool W
* Negative 5

— Win/Spr, Weak L, NW (in N), S (in S), Cool N, Avg S



Goals from the PRS in February

— 4. Relate synoptic climatologies to freshening
events of the 1990s in W. Atlantic
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Salinity correlations

Weather Pattern Salinity correlation (p)

1 -0.37
0.38
-0.65
0.57
0.46
0.16
0.58
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1990s Freshening
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1 - Summer pattern, strong winds from NW,
warm

2 - Win/Spr pattern, strong L, winds from S,
SE, cool

4 - Win/Spr pattern, trough, strong winds
from NW, cold

7 - Winter pattern, strong L, winds from S,
SW
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1990s Freshening

T T
1960 1965 1970 1975 1980 1985 1990 1995 2000 2005

1 - Summer pattern, strong winds from NW,
warm

3 - Summer pattern, strong H, winds from
SW, very warm

5 — Win/Spr pattern, strong L, winds from S
and NW

6 — Win/Spr pattern, strong H, winds from
SW-W
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Next steps

Need chl a data

Investigate lags for specific variables in more
depth

Investigation of particular regions (lat-long
boundaries) for relationship to Calanus

— Test specific hypotheses

— Fit some generalized linear models or simple time-
series predictors

Other thoughts?



Downscaling Regions

Bucklin et al. 2000 Helaouet & Beaugrand 2007

Planque et al. 1997
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