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Meteograms showing hourly METAR and WRF simulated surface conditions at Base Marambio

Visibility and Fog Synoptic and Mesoscale Variability over
Marambio Base, Antarctic Peninsula
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Vertical cross-section of along-transect wind speed and potential temperature (top) and
differences in cloud mixing ratio (Qc) and potential temperature (bottom)

o5 SNT 4 oy A0 000D |- . " o ¢’
5 E RA1 & RA o - 2.0
W D27 a Dz aa _
YO BRY m BRr . = o= 1- na E 15
a = FG1 e FG mE® B I R T A O *lll;r.:lll 1 . - o @ x:l - _— Foehn S 1o
4:3"- E 4 - 0.5
= O 3-
_ﬂ I_I ] 0.0
E g] 2 2.0 -
> 2 17 o
3 - % 1.5 =
6 - =)
O — 4- D 1.0 - i
= O 2+
~o 0O- 0.5
=24 ) - ‘
-E _ .—59.0 —5I8.5 —518.0 —5'.7.5 —5'7.0 —5I6.5 —56.0
100 - 1010 Longitude
_ 80 - - 990 E N R
1L B0 A :';;:_ iR .
TR 970 = it
20 - a S S
- 950 3 N
0
g E — 591 - Ws WRF [ ' N
=S A X 15 - = R
g L?}—l—l 10 - ; 1; ”u.l . PE) 'S i { X ’j: N
3 A T % § B i @
Wbar;‘ ,}?‘__;I'ii% 30 —3“—2 _I1T2I00m(isl [I°C]i 2"3 0 2 4 QSZOOmSasI [;(?A-Zg/tzg] 14 16 18 0 84 RészoOmam?;,] 96 100
- 22 Wharb WRF NSSHY 20
> = m st .mﬂﬁgﬁt W S / 10
T S e S R Observed three multiday Foehn events, mostly driven by stable
v o D e © 4 Qe O O N v %, D 9 © \ > O Q " 2% . .
SRS SCHE S SN ~ O T NN N S T S G S R S N A N R £
Date [UTC] 0”5 & & & & & & & & & & & & & & & & & & & and strong NW flgw tf’ the Antarctic PEI?IHSU/G |
o * Warm and moist airmasses on the windward side
LT “\ %  Warmer and dryer air mases on the lee side (consistent with
Z the Foehn phenomenon)
= o - * Relatively good visibility and reduced likelihood of fog
% ° E %‘ —— T Cold Adv
T 2000 12 g T “°°°7 — 71d cold Adv o -t
" | T A AntarCt’C PenlnSUIa
1000 e o - T Foehn
0 - | T Foehn Drake Passage

2023-02-05 2023-02-07 2023-02-09 2023-02-11 2023-02-13 2023-02-15 2023-02-17 2023-02-19

Time [UTC]
Base Marambio, Antarctica 2023 - Barbs
5000 ==
: —_—
NN
%g 4
4000 -%/;
= N A7
— A =% B
£ 3000 AN ; e §A%
/ : ~ P\.
E NN /7 0 §\¢
o N ’ N
¥ 2000 47 N B = § =\{ E,
L 78 TN E e N
7 24 NE A § S
1000 1 i B CLE = | =P W L
2 ach Y / / R /i - I -
0 kb‘, % ’I T T T y T T T T T /‘ T = jﬁ/l il ;ji L f T T ~ T T
2023-02-07 2023-02-09 2023-02-11 2023-02-13 2023-02-15 2023-02-17 2023-02-19

Time [UTC]

Base Marambkio, Antarckica 2023 - Relakive humidity

| l

2023-02-05 2023-02-07 2023-02-09 2023-02-11 2023-02-13 2023-02-15 2023-02-17 2023-02-19

Time [UTC]

The Objectives and Field Campaign

)
752
4:_:!" r—
wd  Exoo
= -
- _C
45 = o
il @
= T 2000
HGE
e
-15
1000
0

T T T T T T T T
=70 —60 =50 —40 =30 =20 -10 0

—-80
Temperature [°C]
5000 A 3
!
1
[]
H"\
‘\r
4000 A S
hs
A1
b}
= \
E 3000 2
4 .r"
e \
2 —— U Cold Adv
L 2000 -
T —— V Cold Adv
-=-=- U Warm Adv
1000 4. ——=- V Warm Adv
-+ Foehn
------- Foehn
D T T T T T
-15 -10 -5 0 5 10 15

Wind Component [m/s]

-
—
-un-n-q_._‘___
-

—— Cold Adv ., B
---- Warm Adv .. T
-~ Foehn AR R I

40

 The Colombian Air Force (FAC) spearheaded a collaborative effort with DRI, the Argentine Air Force, and the
Antarctic Institute to conduct intensive upper-air observations at Base Marambio.

* |nvestigate day-to-day variability of visibility (critical aviation and research exploration hazard).

* from Feb 02 to Feb 22, 2023, launch 2-4 soundings per day (46 soundings overall) observing highly
fluctuating visibility conditions (improving the usual 1 per week upper-air observation in the area).

* This data facilitates a deeper understanding of the synoptic-to-mesoscale processes governing visibility in

the region. Moreover, it provides invaluable insights for refining operational numerical weather predictions

and advancing climate studies through stringent model constraints and evaluations.
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Remarks and lessons learned

High latitude cyclones and related throughs help modulate
fog and low visibility in Base Marambio from mesoscale to
synoptic timescales.

Observations, in combination with WRF simulations, help
examine the mechanisms favoring fog.

Foehn wind settings drive good visibility conditions.

A new 2024 field campaign will add more events.

A model intercomparison will help add confidence in
operational models used in the area (MPAS, PWRF, FAC-WRF).
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Warm advection fog events
Low visibility ahead of the
synoptic trough bringing a deep
northerly moistening and
warming dominating warm

advection fog on the northeastern
side of the AP.
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Cold advection fog events

A meso-low (heat-low) formed
on the lee side of the Peninsula,
later moved eastward with the
synoptic trough, bringing cooler
southerly air that lower visibility
and favoring cold advection fog.
Cooling is also maintained
ahead of the synoptic ridge ~
sustaining cold advection fog. B
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