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What is PLASMA?

1 A 15-channel airborne sun tracking photometer designed by LOA1.

2 Provides aerosol optical depths over a wide spectral range (0.34{2.25� m)

3 It has been tested in previous campaigns:
Airborne campaigns: technical ights,now: Shadow and Charmex...
Car: Dragon 2011, test-trips...

1 Airborne sunphotometer PLASMA: concept, measurements, comparison
of aerosol extinction vertical pro�le with lidar. Karol et al., AMT, 2013.
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Current status: After 5 years of e�ort...
1 Our instrument is stable

2 Signal ratio with co-located AERONET sun-photometer within AERONET calibration
standards (except for 340 nm)

Table:Evolution of the signal ratio PLASMA/AERONET sun-photometers during the last 3 years.

Place Date NoDays 340 380 440 500 675 870 1020 1640
Lille #42 Apr-2010 7 40.0% 30.0% 12.5% 16.7% 27.8% 26.3% 50.0%
Lille #42 May-2010 6 18.0% 10.0% 15.0% 16.0% 22.0% 14.0% 19.0%
Lille #47 Apr-2011 7 13.3% 10.0% 9.4% 10.0% 11.1% 15.4% 6.3% 11.1%

Izana #244 Feb-2012 2 8.1% 16.7% 5.9% 3.7% 1.5% 2.4% 4.6% 1.4%
Lille #42 May-2012 5 26.9% 10.0% 5.0% 13.8% 1.8% 2.7% 9.2% 0.9%

Dakar #395 Mar-2013 20 6.0% 4.0% 3.0% 2.5% 2.5% 3.5% 4.0% 3.0%
Izana #44 Sep-2013 8 10.0% 4.4% 1.9% 1.3% 1.4% 2.0% 3.5% 2.0%

Aeronet Stand.PH/1 week 4 % 4% 2% 2% 2% 2% 2% 2%
Reference MASTER/1 month 2% 2% 1% 1% 1% 1% 1% 1%
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Plasma and SHADOWS (M'Bour Senegal)

1 23 days of campaign between 15/03/2013 and 07/04/2013.

2 We have detected 2 small events.

3 Plasma was integrated in 9 (+1 test) ights.

4 Same \ight" Dakar-M'Bour: Typically 1H.30M.

Cimel-SunPH #395 based in M'Bour
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Products
1 Aerosol optical depth

It can be compared with ground based AERONET sun-photometers: SunPh #395 based in IRD-M'Bour

It can be compared with data from ground-based Lidar:
IRD-Lidar processed using BASIC (Klett Algorith+constrains in AOD)

Landing in M'Bour: 04/04/2013
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Products
2 Vertical pro�le of aerosol extinction:

In vertical pro�les and in every taking o� and landing.

It can be compared with ground based Lidars extinction pro�les (IRD-Lidar)

Landing in M'Bour: 03/04/2013
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PLASMA in CHARMEX
1 Plasma was integrated in ATR

2 It was used in all the ights: 18 (+1 test).

3 Same products as in M'Bour: AOD + extinction pro�les

4 Apart from di�erent Lidars, it can be also compared withCAPSextinction
pro�les.
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Table:Summary of ights involving PLASMA during ADRIMED-CHARMEXcampaign.

Date 13/6/2013 14/6/2013 16/6/2013 16/6/2013 17/6/2013 17/6/2013 19/6/2013 20/6/2013 22/6/2013
NoVol Vol-27 Vol-28 Vol-29 Vol-30 Vol-31 Vol-32 Vol-33 Vol-34 Vol-35
Depart Cagliari Cagliari Cagliari Minorca Granade Minorca Cagliari Cagliari Cagliari

� 440 o 0.11 0.09 0.22 0.22 0.24 0.28 0.31 o
LIDAR-Dep. o o o yes yes yes o o o

Arrival Cagliari Cagliari Minorca Granade Minorca Cagliari Cagliari Cagliari Lampedusa
� 440 o 0.11 0.22 0.27 0.26 0.10 0.29 0.26 0.35

LIDAR-Arr. o o yes yes yes o o o yes
Pro�le o Toulon o o o o ERSA Military Zone o

LIDAR-Prof. o yes o o o o yes yes o

Date 22/6/2013 24/6/2013 28/6/2013 28/6/2013 30/06/2013 2/7/2013 3/7/2013 4/7/2013 4/7/2013
NoVol Vol-36 Vol-37 Vol-38 Vol-39 Vol-40 Vol-41 Vol-42 Vol-43 Vol-44
Depart Lampedusa Cagliari Cagliari Lampedusa Cagliari Cagliari Cagliari Cagliari Bastia

� 440 0.35 0.15 0.19 o 0.16 0.22 0.22 0.16 0.16
LIDAR-Dep. yes o o yes o o o o o

Arrival Cagliari Cagliari Lampedusa Cagliari Cagliari Cagliari Cagliari Bastia Cagliari
� 440 o 0.12 0.22 0.16 0.12 0.25 0.25 0.18 0.13

LIDAR-Arr. o o yes o o o o o o
Pro�le o Lampedusa o o Military Zone Lamp. (aborted) Lamp. (1600m) ERSA ERSA

LIDAR-Prof. o yes o o yes o yes o o

Pure desert dust
Mixed desert dust
Desert dust + biomass burning??
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Landing in Granada 16/06/2013 - Vol.30
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Landing in Granada 16/06/2013 - Vol.30
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Example 2: Cagliari-Cagliari 03/07/2013 - Vol.42
Pro�le Lampedusa 03/07/2013 - Vol.42
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Pro�le Lampedusa 03/07/2013 - Vol.42
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What is GRASP?

1 A new project that attempts to universalize AERONET inversion algorithm1.

2 New main characteristics:
Di�erent source data.
Multi-pixel approach: spatial and temporal2.

3 It is being developed by LOA and Catalyst (GPGPU supported byESA)

4 It will be publicly available in 2014 (more infohttp://grasp.catalysts.cc/)
1 A exible inversion algorithm for retrieval of aerosol optical properties
from Sun and sky radiance measurements Dubovik and King, JGR, 2000.
2 Statistically optimized inversion algorithm for enhancedretrieval of
aerosol properties from spectral multi-angle polarimetric satellite
observations Dubovik et al., AMT, 2011.
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Pro�le Minorca (taking o�) 17/06/2013 - Vol 32. Ground basedAOD from Cap d'en Font #349
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First retrievals using GRASP
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Conclusions and future work
1 PLASMA has successfully provided AOD and extinction pro�les during two airborne

campaigns:

SHADOWS-Dakar

ADRIMED-Mediterranean Sea

2 Extinction pro�les from PLASMA can be used to validate extinction pro�le retrieved from
ground based Lidars.

3 Spectral aerosol optical depths from di�erent altitudes have been inverted using GRASP
algorithm showing promising preliminary results.

Future work
1 Complete the data set of the campaign: recover PLASMA data, add more lidar pro�les

(same reprocessing)

2 Incorporate more measurements in GRASP retrievals.
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<Gracias!
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