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e Over the Southern California Bight, the lower
troposphere has complicated dynamics with
“action” at all scales, synoptic to micro:

e Large-scale surface flow in spring typically NNW-ly
* Flow and shape of coastline interact to form:
* Hydraulic jump @ Point Conception

* Mesoscale “Catalina” eddies over Bight
— Highly correlated with onshore clouds
— Also results in tilt in PBL, deeper toward coast

* |sland wakes
* Land-sea breeze circulation at coast

* Major pollution sources in close vicinity (LA/LB,
SD, points inland) and farther afield (Bay Area,
Central Valley)

* Important area for air quality control, visibility
impacts on maritime & aviation operations,
coastal solar forecasting, etc.
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Multiple regions contribute to Bight pollution
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Platform and instrumentation

* Naval Postgraduate School (formerly CIRPAS) Twin Otter aircraft
* Facility director: Anthony Bucholtz

Pl operated instrumentation

2 xCPC

2 x CCN-100

SMPS + PCASP + PDI
NI I 3\ Nephelometer (dry) == W
SP2 - . .

Facility standard instrumentation

A
| other | Temperature

Trace gases 03, CO, NOy, CO,, Chilled mirror Dew point temperature

isotopes of H,0" Atmospheric pressure
OH chemistry Oxidation flow reactor AT Winds

Droplet size PDI (2um-1mm) + CDP
distribkesio-

E L EY R T R CT (I8 Bulk cloud liquid water content

Sea surface temperature
Solar irradiance (upwelling & downwelling)
Pyrgeometer Infrared irradiance (upwelling & downwelling)

4 Cloud droplet residuals




Scientific Objectives

* Investigate the dynamical controls on aerosol transport into, and
distribution within, the SoCal Bight

* Quantify the impact of aerosol-cloud interactions on PBL structure
and evolution

* Characterize gradients in atmospheric properties across the inversion
to constrain mixing/turbulent transport hypotheses
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Sampling objectives

* Characterize vertical and horizontal structure of PBL (dynamics,
thermodynamics, microphysics, aerosol, trace gases...)

* Quantify aerosol/drop size distribution, composition, proxies for
processing/aging

* Establish “end members” for mixing analysis (primarily surface vs.
free troposphere, limited ability to constrain air mass origins)



Perturbation MODIS low cloud fraction from 15-year gridded mean

May 08-14 (DOY 128-134)

May 15-21 (DOY 135-141)

. May 22-28 (DOY 142-148)
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Planned deployment period:
5 June - 3 July 2023
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Aqua MODIS mean cloud fraction,
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Thank you!

e SCILLA flights are planned for 5 June-3 July 2023 and will investigate
dynamical controls on aerosol transport into, and distribution within,
the SoCal Bight

* Sampling focus will be on aerosol, cloud and turbulence properties in
and directly above the PBL toward the southern half of the CA Bight,
likely between ~10-100 nm of the coast

 Science payload on Twin Otter is maxed out (sorry!)
* Interested in coordinating? Drop me a line: mikael.witte@nps.edu



mailto:mikael.witte@nps.edu

GOES Loops: June 2020

* Day/night cloud cover only: https://youtu.be/IRcKVmFA09M

* With microphysical retrievals: https://youtu.be/d-rWwWFFjdRfA
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Transect along ~33°N during a Catalina eddy
viewed from the south
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