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Africa is world’s largest emitter of biomass-burning aerosols:
50% of all carbon
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Aerosol-radiation-cloud interactions over the SE Atlantic:
What we know from satellite observations
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MOTIVATION & why we’re measuring where / when we are.


Aerosol-radiation-cloud interactions over the SE Atlantic:
Motivation for ORACLES

532 nm Total Attenuated Backscatter, km ' sr'  UTC: 2011-09-12 01:15:28.1 to 2011-09-12 01:28:56.8 Version: 3.01 Nominal Nighttime
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In July-Oct. persistentbiomass burning aerosol layers transported from Southern
Africa above the SE Atlantic stratocumulus deck are predicted to exert

...significantdirect, semi-direct and indirect forcings,
...which change lower tropospheric stability (LTS), LWP, cloud fractions,
...causinglarge surfaceair T cooling and shifts in precipitation patterns.
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Getting at the ORACLES science objectives – not just aerosols, but aerosol/cloud interactions


ORACLES FIELD DEPLOYMENTS
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Speaks for itself 


Aerosol-radiation-cloud interactions over the SE Atlantic —
International partners

(U.S. — NASA)
ObseRvations of Aerosols above CLouds and their
intEractionS
* ER-2 + P-3 plus 2 new AERONET stations
e Multi-scale modeling

CLARIFY, 20162017 (U.K.)
CLoud-Aerosol-Radiation Interactions and Forcing
* UK FAAM Bae-146

* Unified Model supported

(U.S. — DOE)
Layered Atlantic Smoke Interactions with Clouds
* DOE Mobile Facility
* 4x/8x daily sondes
AEROCLO-sA, 20162017 (France)

Aerosols Clouds and Fog over the west coast of southern
Africa

FAAM BAe-146

* Falcon F-20 :

gt e
e Ground-based in situ - PEGASUS —w}@,‘ﬁr : NASA P-3
SEALS-sA, 2016-? (S. Africa) CLARIFY . nasacr2
Sea Earth Atmosphere Linkages Study in southern Africa ‘F*en__ch Fa0 =

* Integrative, regional scale, ground-based, process-oriented ORACLES

AEROCLO-sA
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Note that there are/will be other data sets, and that we’ve been coordinating with these other projects (around significant logistical hurdles…)


ORACLES 2016: Flights out of Namibia with NASA P-3 & ER-2
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Hit briefly on where exactly we measured, and with what


ORACLES 2017: Flights out of S&do Tomé with NASA P-3

Ascens ig_';lrj Island

Image: August Climatology
MODIS low cloud fraction contours (open blue)
MODIS aerosol optical depth (filled orange)



ORACLES 2017: Flights out of Sado Tomé with NASA P-3
... + ORACLES 2016 P3 flights -
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2017 “Routine”
Flight Track

| (5 flights + several w/
data on this track)

Ascensign.lsland
"|
e

2016 “Routine”
Flight Track
(6 flights)

Image: August Climatology
MODIS low cloud fraction contours (open blue)
MODIS aerosol optical depth (filled orange)
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Emphasize ”routine” track coverage in 2016 and 2017 – specifically aimed at capturing statistics for model comparisons


ORACLES 2017: Flights out of S&do Tomé with NASA P-3

... + ORACLES 2016 P3 flights & ER2 flights
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Image: August Climatology
MODIS low cloud fraction contours (open blue)
MODIS aerosol optical depth (filled orange)



ORACLES 2017 Routine Track vertical coverage
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WOULD LOVE TO ADD ONE LIKE THIS FOR 2016  -- Paquita do you have?


ORACLES 2016:
Aerosol loading along routine flight path was
broadly consistent with multi-year climatology
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MODIS above-cloud AOD retrieval, 4STAR (airborne) above-cloud

courtesy of Meyer, Platnick, AOD measurement
MODIS/eMAS teams

LeBlanc, Segal-Rozenhaimer, 4STAR team
Data URL: http://science.arm.gov/~sleblanc/4STAR_ORACLES 2016/
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To show that the routine track seems to be doing well at giving us representative data – and that we can pull together our P3 data & MODIS data.


Process-level insight through a suite of coordinated
in-situ & remote sensing measurements
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HSRL-2 captures detailed plume structure and
mixing into Sc cloud deck! In situ cloud measurements indicate

« 1n 2016, on average, the smoke layer was in suppressed drizzle where BB mixing occurs!

contact with low level clouds over 40% of the » Higher cloud number concentration where
time, more frequently than assumed. aerosol mixing into the cloud layer occurs
* Relatively fewer drizzle-size droplets in
Ferrare, Burton, Hostetler, HSRL-2 team (NASA LaRC) locations of mixing

McFarquhar, Poellot, Gupta (U of lllinois, UND)
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In tis and the two slides that follow I am trying to QUICKLY hit on the type of measurements we made so they know what kind of data are going to be available.


Process-level insight through a suite of coordinated
in-situ & remote sensing measurements
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Multiple approaches to quantifying aerosol properties – particularly of interest to AeroCom community. Esp spectral absorption and ability to relate it to composition….


Process-level insight through a suite of coordinated

in-situ & remote sensing measurements

ORACLES-2016 all flights

II In situ measurement: II
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… and aging. (Also this is to make sure I don’t forget to point out that modeling groups are a part of ORACLES!)
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2017 “Routine”
Flight Track

| (5 flights + several w/
data on this track)

Ascensign.lsland

2016 “Routine”
Flight Track
(6 flights)

Image: August Climatology
MODIS low cloud fraction contours (open blue)
MODIS aerosol optical depth (filled orange)
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Quick hit on our comparison effort – but will leave most of that to the posters


ORACLES Model / observation comparison effort

STEP 1: Statistical comparisons over a set of transects
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ORACLES Model / observation comparison effort
SET OF 3 POSTERS HERE ON THIS EFFORT:

Modeling comparisons to new observations from the southeast Atlantic:
Part 1 — Methodology (poster P-22 Paquita Zuidema)
Part 2 - Spatial distributions & sampling considerations (poster P-23 Yohei Shinozuka)
Part 3 - Aerosol Vertical Distributions (poster P-24 Sarah Doherty)

PROGRESS SO FAR:

 Set of metrics, statistics established within ORACLES measurement &
modeling groups -- See posters & talk to us (Paquita, Yohei, Sarah & Jens)

e ORACLES aerosol modelers involved:

« Pablo Saide (NCAR/UCLA), Greg Carmichael & Gonzalo Ferrada (U. of
lowa). Models: WRF-CAM5, WRF-AAM, WRF-Chem

* Arlindo da Silva & Karla Longo (NASA GMAO). Model: GEOS5
e ORACLES partners:

UK Met office. Model: Experimental UM (CLARIFY)

« Marc Mallet (Meteo France). Model: ALADIN-Climate



ORACLES Model / observation comparison effort

WE WELCOME OTHER MODELING GROUPS TO PARTICIPATE
« A dedicated AeroCom activity?

Leverage the existing AeroCom Biomass Burning activity?



ORACLES Model / observation comparison effort

« WE WELCOME OTHER MODELING GROUPS TO PARTICIPATE

« A dedicated AeroCom activity?

 Leverage the existing AeroCom Biomass Burning activity?

Direct Radiative Forcing (W m2 T1)

Sakeda et al., 2011, JGR
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