SOFT-10-Li:
A new tool merging space and ground
based lightning observations and
alrcraft NOx measurements

Catherine Mackay?, Bastien Sauvage?!, Pawel Wolff?, Eric Defer?,
Christoph Mahnke?, Andreas Petzold?, Ulrich Bundke?3, Marcel Kennert?

1 Laboratoire d'Aérologie (LAERO), Université Toulouse Il — Paul Sabatier, CNRS, Toulouse, France
2 Observatoire Midi-Pyrénées (OMP-SEDOO), Université Toulouse Il - Paul Sabatier, CNRS, Toulouse, France

3 Troposphere (IEK-8), Institute of Energy and Climate Research, Forschungszentrum Julich, Julich, Germany

Catherine.Mackay@aero.obs-mip.fr

EGU22
27th May 2022

= UNIVERSITE
I @pusim  VAISALA
R eI TAL =
‘ q.lh -:’N\"I = [ Sharing is
I " f:' = .-I.:?"r ‘?{n eeeeeeeeee
~ - ¢
J R .t
Loero cnes SR CE)
nnnnnnnnnnnnnnnn i, ;-\...:#
Laoboratoire d'Aérologie | CENTRE NATIONAL ) 3
}J "



mailto:Catherine.Mackay@aero.obs-mip.fr

SOF
1A GWS CECMWF

IN-SERVICE AIRCRAFT FOR A GLOBAL OBSERVING SYSTEM

Pre-treatment of
satellite lightning
(GLM) and cloud
(ABI) observations

IAGOS NOXx flight

data:

* Filter to remove
anthropogenic
and stratospheric
influences and
plane exhausts,

* |dentify zones of
excess NOx in
troposphere

L]
goofeas

.~ FLEXPART -

10 day backward
trajectory providing
residence time of

plume dispersion

Lightning
metrics
corresponding
to plume
dispersion :
Flash numbers,
energy, type,
NOx, CO, O3,
airmass
lifetime...

* Provide a database of Lightning-NOx characteristics
* Provide a tool to trace sources of NOx measurements
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Plume chemistry

['FRA, Frankfurt, Germany’, '--=', 'SAN, San Diego, United States’, '|IAGOS-CORE']
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Plume extent (time)
Plume extent (longitude):
Plume extent (latitude)

2018-06-05T16:13:21.000000000 --> 2018-06-05T16:43:49.000000000

-90.6571 ° --> -95.1277 °
48.1915 ° --> 45.8978 °

0

NOx Plume 1
Mean NOX
Stdev NOXx
Median NOXx
Q3 NOx

Q1 NOx

5th NOx
95th NOx

[oNoNoNoNoNoNo]

.351
.232
.394
.566
.117
.050
.679

CO Plume 1
Mean CO
Stdev CO
Median CO
Q3 co

Q1 co

5th CO
95th CO

03 Plume 1
105.054 Mean 03
5.053 Stdev 03
105.0 Median 03
108.0 Q3 03
101.0 Q1 03
97.000 5th 03
114.000 95th 03

83.378
14.214
82.5
94.0
76.0
57.000
105.000

RHL Plume 1
Mean RHL
Stdev RHL
Median RHL
Q3 RHL

Q1 RHL

5th RHL
95th RHL

NA
NA
NA
NA
NA
NA
NA

Cloud presence: 0
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Plume dis

Plume dispersion t-11
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Plume dispersion t-12 Plume dispersion t-12 + GLM
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Plume dispersion t-13 Plume dispersion t-13 + GLM
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Plume dispersion t-14 Plume dispersion t-14 + GLM
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Comparison FLE

Plume dispersion t-10 -» t-21 h
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Brightness Temperature t-10 -> t-21 h Brightness Temperature t-10 -» t-21 h + FLEXPART
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Plume dispersion t-15-> t-16 h
54

Latitude (°)
& @

Longitude (°)

NLDN :

Stroke rate : 634/h
Distribution of stroke
amplitude.

Flag associated lightning : 1
No of associated storms : 1
No of plumes 1
Plume age(s) : 10-21 hrs

For each pixel of 0.5° per hour where
there is a correspondance with NLDN,
GLM, or ABI data (£ 0.5° lat/long):

Time :-15--16 h

Maximum residence time : 124.791 s
Latitude : 48.25°
Longitude : -103.25°

400

GLM

Flash rate : 40/h

Group rate : 183/h
Distributions of :

flash energy, flash area,
group energy and group

ABI Cloud Top (CT) Info:

Min. brightness temp : 232.1K
Max. CT height : 16193m
Mean CT height : 7377m

Stdv CT height : 4473m

area.
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 SOFT-IO-Li provides a tool to trace sources of NOx
measurements

 SOFT-IO-LI provides a database of Lightning-NOx characteristics
including:

— Chemistry: NOx, CO, O3, relative humidity
- Alr mass characteristics: estimated lifetimes, locations

- Electrical characteristics: total number of flashes, flash type,
histograms of electrical currents and /or light intensities and parent
cloud characteristics such as brightness temperature, horizontal
extension and geographical coordinates

— Provisional data available late 2022 in the IAGOS database

- We welcome requests for any additional information you might
require: Catherine.Mackay@aero.obs-mip.fr
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