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Polar lows - the ,,hurricanes” of the Arctic

e small (diameter < 600 km)
e Intense marltime cyclone (winds > 15 m/s)
o short-lived (3-72h)

* bring large amounts of precipitations
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Polar lows - the ,,hurricanes” of the Arctic

SEASON: October — May DYNAMICS: -
(max in January and March) = convective, é
= baroclinic, :

= Both
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Polar lows - the ,,hurricanes” of the Arctic

January
SEASON: October — May "
(max in January and March) é
- DYNAMICS:

= convective,
> baroclinic,

= both

§ - PL ,hot spot”
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Reported large amounts of
snow and severe problems
for coastal and inland
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Polar low case study January, 07, 2009
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Conditions of a polar low formation

= Are conditions fulfilled?

WYV, LIQUID and ICE of a polar low

,Key” condition?

Summary
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Conditions of a polar low formations

- Arctic system reanalysis (ASRv1, 30km)
- cut 200 km radius around genesis point to find average of
variables considered in conditions

~
SST — T(500 hPa) > GPH lower than
40K climatological mean .
d:
RH close to surface ~ 4 N
75 % air masses moderatly
close to 900 hPa baroclinic
max of 85% Eady growth rate
J
LR conditionaly (" . . )
unstable below 850 geostrophic winds are
hPa weak and backed with
MSLP low N LT y

SST-T2am:6 —-7K
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Conditions of a polar low formations

- Arctic system reanalysis (ASRv1, 30km)
- cut 200 km radius around genesis point to find average of
variables considered in conditions

~
SST — T(500 hPa) > GPH lower than
40K climatological mean .
d:
RH close to surface ~ 4 D
75 % f 1oV
close to 900 hPa o= 0-31N a_Z
max of 85%
\ )
L GGGl i geostrophic winds are N
unstablclelll))glow 850 weak and backed with
MSLP low N LG y

SST-T2am:6 —-7K
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Conditions of a polar low formations

THERMAL WIND
- 1 9(P700=Po25) and - 10(@799 — Pogz5)
T — —— j— — —
f ade r f  acospdi
THERMAL WIND
_ 1 (0P700 6(15925) _ 1 ( 0P700 0Pgz5 )
Um = 2f ( adg + ade and Vm = 2f \acos@oA + acos@oA 2
2
¢ — lat, A —lon _ Kolstad 2006 &
vT S/
a=arcecos\ ———
(IIWIIIIVII)
forward shear reverse shear
0° < 0, <45° 135° <0 <180°
. . : lign ith mean wind fl
aligned with mean wind flow THERMAL WIND aligned wit fiean wi .d ow
but opposite direction
increases with height WIND SPEED decreases with height .
east PROPAGATION south
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= Are conditions fulfilled?

- WV, LIQUID and ICE of a polar low

- ,,Key” condition?

« Summary
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Are conditions fulfilled?
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Are conditions fulfilled?

60 -
M genesis
_— + maturity stage

SST — T(500 hPa) .. /\
[ .

> 40K m: \/\i V”WAW\\//\W J -

TIK]

S
O

18 -
16 - h genesis
* maturity stage
14 -
SST - T(2m) 12 -
10 -
7
=

6-7K

o N B O @
| | | |

1005 -

1000 -

MSLP

1hPa 95 - v
difference K 080
975 . M genesis

* maturity stage

P [hPa]

@
[

@
o

XRANSPOR

 TROPOS
Leib.n;\gz{‘ .
Tropospheric Research

Universitat
zu Koln




3 5

$22 g

e m
z .

2&E s

.2

LR 2 So
=4

N a

= O

L S 58
5

v
°
=
o
g
=5
'S
=
®
=
<
>
o
e
&
i
<

M. 5,
-4 =
¥ =
c
N [}
£
o
®
o
o £
2 ]
: ]
&
] wn
w 2
e s 8 3 O
= S ® =
— z o E N
— - " x L
© < =
¥ — =
) ) i , &2
2 S =3 8 8 [on]
>
- \ 3
2
jur
(Vg 2
g =
[18]
- 5z
w
@) 3
w
o
o z
©
© <8 M
d L
jur
(o]
~N
- 5
o
O 5
o
O 2
L
o
(%2]
2
g Lol <
[%] Hy o o (3
-

gz




3 5

$22 g

e m
z .

2&E s

.2

LR 2 So
=4

N a

= O

L S 58
5

v
°
=
o
g
=5
'S
=
®
=
<
>
o
e
&
i
<

M. 5,
-4 =
¥ =
c
N [}
£
o
®
o
o £
2 ]
: ]
&
] wn
w 2
e s 8 3 O
= S ® =
— z o E N
— - " x L
© < =
¥ — =
) ) i , &2
2 S =3 8 8 [on]
>
- \ 3
2
jur
(Vg 2
g =
[18]
- 5z
w
@) 3
w
o
o z
©
© <8 M
d L
jur
(o]
~N
- 5
o
O 5
o
O 2
L
o
(%2]
2
g Lol <
[%] Hy o o (3
-

gz




v
<
=
o
g
=
=
=
®
=
<
>
o
e
&
i
<

?

ions fulfilled

Are condi

LR

(%] Hy

NOAA-17 MOSAIKK Polar_Lows 3+4+5 2010-01-30 18:59 (18:59 - 18:

RH [%)]

Polar low cases

W genesis

* maturity stage

seaubap

Tropospheric Research

.
s
2
=
g
£
N
W
2
3

Universitat

5888282
g & & & & &
S & 5 8 8 F
s 8§ 8 8 88
UNIVERSITAT LEIPZIG @ Universitat Bremen

Ie
Io. moow
G-
To. %Dn_w
Z2;
0-
f¢. AQQN m
fwo&nom nm
L]
m.w,w o + —
<0g > @ >
I
wo,h 0oz w
62, by Q.@m M
0z “
e
wq.m. 00, o
or. o, —_
o o
“Io. N
oe <00, a
“To o
s *00z ]
e-rp. 00 —_
(8
<&, O ™~
62 (4 -
“lo. 0, o
Ee. T ¢ =
*€0o, o
< I, (G)
0-
oy &
I~
To. mon_w m
=
-

gz



v
°
=
o
g
=5
'S
=
®
=
<
>
o
e
&
i
<

?

ions fulfilled

i

Are cond

LR

LR [K/km]

RH [%]

(%] Hy

Polar low cases

*

24h_before

genesis
& maturity

160

* maturity stage

B genesis

date

)

Leibniz Institute for
Tropospheric Research

—
i©
=4
wv
2
D
=
=
=)

UNIVERSITAT LEIPZIG @ Universitat Bremen

date
TRANSREGIO TR 172 | LEIPZIG | BREMEN | KOLN

gz



aradovan@uni-koeln.de H

Are conditions fulfilled?

GPH at 500 hPa & 0 (300 hPa)
‘ linked to the energy of air
flowing into the storm

January climatology PL dates
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Are conditions fulfilled?

GPH at 500 hPa & 0 (300 hPa)
‘ linked to the energy of air
flowing into the storm

January climatology PL dates
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QOutline

- WV, LIQUID and ICE of a polar low

- ,,Key” condition?

« Summary
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WYV, LIQUID and ICE of a polar low
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WYV, LIQUID and ICE of a polar low
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WYV, LIQUID and ICE of a polar low
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WYV, LIQUID and ICE of a polar low
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Outline

° Key99 ConditiOn?

¢ Summary
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,Key” condition?

LR below
850 hPa
CASE SST — T(500hPa) | SST—(2m) 1?::,\? §£ unstable | MSLP RT/NF[\)L ?:ﬁ
above 1.2
K/km
1 | 2003-01-16 Yes - —
2 | 2003-01-17 -
3 | 2003-01-23 R
4 | 2003-01-29 -
5 | 2004-01-27 R
6 | 2004-01-28 R
7 | 2004-01-30 R
8 | 2005-01-13 R
9 | 2005-01-18 -
10 | 2005-01-23 -
11 | 2006-01-29 -
12 | 2007-01-21 R
13 | 2007-01-22 R
14 | 2007-01-26 R
15 | 2007-01-27 R
16 | 2008-01-25 -R
17 | 2008-01-31 R
18 | 2009-01-07 R
19 | 2009-01-16 -R
20 | 2010-01-08 -
21 | 2010-01-29 45.98 6.25 No Yes 975 R
A 22 | 2010-01-30 46.10 3.94 Yes 978 R
5 23 | 2011-01-13 44.96 3.97 R ‘
% 24 | 2011-01-29 43.92 3.21 - | TROPO
TH 25 | 2010-01-30 45.82 6.29 - /e
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Summary

- PL — small, intense, short-lived martime cyclones that

are hard to predict
- Majority of the conditions are fulfilled
- Quanticification of conditions can’t reach the importance

of a single one for a PL formation.

Check:
- Layering of and combination of conditions

5@,
Thank you for your attention! (&Y
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