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ArctiC Amplification: Climate Relevant Atmospheric and 
SurfaCe Processes, and Feedback Mechanisms (AC)3

HALO (AC)3—Overview
Polar 5 and 6 flights from Longyearbyen
C.Lüpkes, M. Wendisch, A. Herber, M. Mech, A. Ehrlich, et al. 
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MOSAiC-ACA August/September 2020

AFLUX March/April 2019

We do not start from zero …….

AFLUX 
ACLOUD May/ June 2017

Similar weather/sea ice conditions
can be expected as during AFLUX

pot. temp.(all flights)sea ice concentration



What do we want to do?
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Main Goals: 
- Lagrangian study of airmasses in CAOs and WAIs
- as well as flow regimes with variable wind
- study cloud processes dependent on forcing
Due to the limited range of Polar 5  and 6
our focus is a regional one

cold air outbreak cold air outbreak Warm air intrusion

Svalbard
Svalbard

Norway
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Possible Limitation of Flights during Warm Air Intrusions

Often
low level clouds
and fog
over
Longyearbyen



513 September 2020,
Example of a local study, Flight  across the North Western Greenland Sea MIZ 

Flight level at 50-70 m

turb. kin. 
energy

friction velocity

sensible heat flux

wind speed

air temperature

westernmost
position
95 % sea ice

MIZ

MIZ
near
ice edge



Our equipment

Polar 5:
Focus on remote sensing
but also equipment for
in situ (turbulence, radiation)



Our Equipment

Polar 6:
Focus
on in situ
instrumentation



© google earth

STN

LYR

Flight Pattern—Polar 5/6



Flight Pattern—Polar 5/6
A) Sawtooth

33 000 ftHALO (400 kn)

10 000 ftPolar 5 (180 kn)

500 ft/min

Polar 6

B) Staircase

33 000 ftHALO

10 000 ftPolar 5

500 ft/min

Polar 6

200 – 300 ft

200 ft200 ft



Flight Pattern Polar 5 and 6

Both aircraft fly
Staircase patternsPolar 6

Polar 5



HALO, 33 000 ft

P5, 10 000 ft

P6, in cloud

1. Triple decker

HALO, 33 000 ft

P5, 10 000 ft

P6, in cloud

2. Staircases

Flight Pattern—Polar 5/6 and HALO combined

Vorführender
Präsentationsnotizen
www.tcdirect.co.uk
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5. Fill a Circle

HALO, 33 000 ft

P5, 10 000 ft
P6, in cloud

3. HALO cross

HALO, 33 000 ft

P5, 10 000 ft
P6, in cloud
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4. Combo pattern

HALO, 33 000 ft

P5, 10 000 ft
P6, in cloud

Flight Pattern—Polar 5/6 and HALO Combined



Arctic Climate

How do we plan the flights?

Prep day Flight 
day

Post-
flight day

- 13:00 Met
- Discussion with
- Pis LYR- Pis Kiruna
- 18:00 Met and

Presentation of plan
to all participants

- 08:00 Met
 Go/NoGo

- Flight
- 18:00 De-

briefing

- Flight report

A mission includes …



Wiki Webpage:    https://home.uni-leipzig.de/~ehrlich/HALO_AC3_wiki_doku/doku.php

Tools—Wiki/Slack

Vorführender
Präsentationsnotizen
www.tcdirect.co.uk

https://home.uni-leipzig.de/%7Eehrlich/HALO_AC3_wiki_doku/doku.php


Slack Messenger: https://halo-ac.slack.com

Tools—Wiki/Slack

Vorführender
Präsentationsnotizen
www.tcdirect.co.uk

https://halo-ac.slack.com/
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