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Weather regimes

Equivalent potential temperature during HALO AC3 at two different times
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Weather regimes

Equivalent potential temperature during HALO AC3 at two different times

13.3.2022 - WAI

S Q a & ENESTS

25.3.2022 - CAO

How can we characterise air masses in different synoptic situations
based on measured trace species?
-> |s the measured air mass inside or outside the polar dome?
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Data base

* RACEPAC 2014 -> Arctic early summer (16 flights, 44h)
2014/04 -2014/05

* NETCARE 2014 -> Arctic summer (11 flights, 45 h)
2014/07

« NETCARE 2015 -> Arctic spring (14 flights, 48 h)
2015/04

* PAMARCMIP 2017 -> Arctic spring (26 flights, 98 h)
2017/04

e ACLOUD 2017 -> Arctic early summer, (19 flights, 81 h)
2017/05-2017/06

* PAMARCMIP 2018 - Arctic spring (14 flights, 75 h)
2018/03-2018/04

* HALO AC3 2022 - Arctic Spring (13 Flights, 64 h) jA
2022/03 -2022/04 -180 -160 -140 -120 -100

« ISLAS 2022 - Arctic Spring (9 Flights, 44 h)
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Trace gas observations

Comparison to ground based measurements (Zeppelin mountain)
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Pressure [hPa]

Trace gas observations

Potential temperature and CO distribution for NETCARE 2015
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Trace gas observations

Pressure [hPa]

Potential temperature and CO distribution for NETCARE 2015

200+
300-
400-
500
600
700
800-

900

1000

1 NETCARE 2015, April

Inuvik

Longyearbyen|

Eureka

Alert

N B B AN B LA B
66 68 70 72 74 76 78

Latitude [deg]

80

82

84

280 —

320

310

300

290

¥

O]
Pressure [hPa]

270

260

250

240

200+
300-
400-
500
600
700
800-

900

1000

Inuwvik

1 NETCARE 2015, April

Lﬂngyearbyen| Eurel-:a":ﬂulert

- M
; M

T
66 68

L DL I I
70 72 74 76 78 80 82 84

Latitude [deg]

03. June 2026 | Johannes Gutenberg University Mainz | Heiko Bozem




Correlation analysis

03. June 2026 | Johannes Gutenberg University Mainz | Heiko Bozem



Correlation analysis

O,-CO-correlation — The figure skating plot
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Correlation analysis

O,-CO-correlation — The figure skating plot

NETCARE 2015
O3 vs CO
colored by Theta
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Correlation analysis

O,-CO-correlation — photochemical production in photochemically active periode

NETCARE 2015
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Correlation analysis

O,-CO-correlation — removal of ozone by reaction with anthropogenic pollution in
photochemically not active periode
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Correlation analysis

O,-CO-correlation — ozone depletion events

NETCARE 2015
O3 vs CO
colored by Theta
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NETCARE 2015

Correlation analysis ol e

all data
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NETCARE 2014
03 vs CO
colored by Theta
all data
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03 [ppbv]

NETCARE 2014

03 vs CO
colored by Theta
all data
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PAMARCMIP 2017
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03 [ppbv]

NETCARE 2014

O3 vs CO
colored by Theta
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NETCARE 2014
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NETCARE 2014
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HALO-AC3 2022
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Cross Section at 15.50°E on 2022-03-20T12
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Correlation analysis

Individual flight HALO AC3 2022: Flight [1]
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Conclusion...and the way forward

* l|dentification of the polar dome based on trace gas data
succesfull -> dome air masses identified in tracer-tracer
correlations

* Correlation analysis reveal similar patterns that allow for
characterizing a campaign / a flight / a campaign phase with
respect to synoptic regime of the measurements

* Further steps:
* Connectionto ground data

* trend analysis of airborne data with respect to different
synoptic regimes
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Conclusion...and the way forward

Zeppelin (Ny-Alesund): CO vs. CO,
Pearson r = 0.42, Spearman r = 0.39, n = 97527
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Conclusion...and the way forward

* l|dentification of the polar dome based on trace gas data
succesfull -> dome air masses identified in tracer-tracer
correlations

* Correlation analysis reveal similar patterns that allow for
characterizing a campaign / a flight / a campaign phase with
respect to synoptic regime of the measurements

* Further steps:
* Connectionto ground data

* trend analysis of airborne data with respect to different
regimes
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HALO AC3 2022: Flight [1]
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Correlation analysis

O,-CO-correlation — photochemical production in photochemically active periode

03/CO

Timeseries

O3
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Correlation analysis

0O3-CO-correlation — photochemical production in photochemically active periode
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Correlation analysis

O3-CO-correlation — removal of ozone by reaction with anthropogenic pollution in
photochemically not active periode
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Correlation analysis

O3-CO-correlation — ozone depletion events
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Correlation analysis

O3-CO-correlation — removal of ozone by reaction with anthropogenic pollution in

photochemically not active periode

03/CO

Timeseries

O3
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Correlation analysis

O3-CO-correlation — ozone depletion events

03/CO

Timeseries

O3
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Correlation analysis

03-CO-correlation —from the schematic to real data
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Correlation analysis

0O3-CO-correlation — airborne in-situ data
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O3 [ppbv]

Correlation analysis

0O3-CO-correlation — airborne in-situ data
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