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Upcoming Projects and Research

1. Cloud‐Radia0on 
Interac0ons and 
Parameteriza0ons

• Cloud‐Aerosol‐Climate 
Interac0ons, Regional and 
Global Impacts
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Cloud‐Radia0on

Lane and Somerville (2004)

Stochas0c Approach

Ul0mate goal: Use stochas0c radia0ve 
transfer theory to develop shortwave 
radia0ve transfer parameteriza0ons.

• To account for addi0onal cloud 
characteris0cs.

Theory: Calculate radia0ve transfer 
through a cloudy atmosphere using 
sta0s0cs of cloud geometry and op0cal 
proper0es.

• Use the sta0s0cs of a line, 
imagining photons traveling through 
a clear sky with clouds.



Cloud‐Radia0on
Upcoming Work

• Improve representa0on of 
observa0ons of cloud sta0s0cs as 
PDFs to be used in the stochas0c 
radia0ve transfer model.

• Using Single Column Model 
(SCM) simula0ons and in situ 
Atmospheric Radia0on 
Measurement (ARM) 
observa0ons.

• Determine which aIributes of cloud fields, that can be inferred from climate model 
simula0ons, will serve as the necessary inputs to the stochas0c model.

Figure 4. Mean ver0cal profiles of cloud frac0on, in‐cloud LWC, and grid‐mean 
LWC during March 2000 for run SCM‐S and several runs of SCM‐MC using 
different values of droplet concentra0on Nc. Values derived from ARM MMCR 
and MWR measurements are shown in black.

Iacobellis and Somerville (2006)



• Study the interac0on of regional clouds with both non‐locally and locally emiIed 
aerosols; focusing on mul0‐scale climate‐aerosol interac0ons that are important to 
climate change.

• Drive boundary condi0ons of an Aerosol Embedded Regional Climate Model (AE‐RCM) 
with a Global Aerosol Embedded Mul0scale Modeling Framework (AE‐MMF).

Cloud‐Aerosol‐Climate 

www.nasa.gov/centers/goddard/news/
topstory/2008/pollu0on_measure.html

A satellite‐based assessment of 
transpacific transport of pollu0on 
aerosol.
Yu et al. (2008)

• Visualiza0on shows es0mate of 
aerosol transport from East Asia 
to North America using MODIS.



Regional
• Cloud forma0on, cloud evolu0on, and precipita0on
• Cloud modifica0on of aerosols

Global
• Direct effect on scaIering/absorbing of radia0on
• Indirect effects on cloud albedo and life0me

www.iitk.ac.in

Cloud‐Aerosol‐Climate 
Aerosol and Climate

aerosols.ucsd.edu



Northern California

Background
• Significant transport of pollu0on aerosol emiIed from Asia reaches North 
America each year.
• Transport from Asia to North America can take less than a week.
• California is already at risk from decreased snow pack and supply of water for 
food and hydropower, as well as fire risk.

Study
• Rela0ve impacts of high al0tude (non‐local) vs. low al0tude (local) pollu0on on 
the precipita0on that feeds the Californian watershed, and poten0ally impacts 
extreme precipita0on.

Cloud‐Aerosol‐Climate 

Regions of Interest

Intense Observing Periods
• Northern California (CIFEX)
• North Indian Ocean (INDOEX)
• Eastern United States (ICARTT)

alg.umbc.edu
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