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Outline

• Tools for analyzing large satellite data
• NASA Giovanni

– http://giovanni.gsfc.nasa.gov
– 2006 and 2015 events: long-dry periods and wildfires
– El Nino influences

• MISR INteractive eXplorer (MINX)
– http://misr.jpl.nasa.gov/
– Plume injection heights
– Ship tracks

• New sensors for studying cloud-precipitation 
processes

http://giovanni.gsfc.nasa.gov
http://misr.jpl.nasa.gov/getData/accessData/MisrMinxPlumes2/


Data Analysis with Giovanni
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• Strong relationship 
between drought 
and AOD extremes

• 2015 is strongest in 
the past decade

Credit: 
NASA GIOVANNI
giovanni.gsfc.nasa.gov



El Nino impacts

• El Nino has significant 
impacts on tropical 
fires/droughts, but not all 
events.

• MLS upper-trop CO and MISR 
AOD are correlated for strong 
events.
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MISR INteractive eXplorer (MINX)
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Analysis using MINX

Histograms of zero-wind heights, 

wind-corrected heights, cross-track 

and along-track wind speeds 

retrieved using MINX.

Cross-sectional plot of heights as a 

function of distance from the source (red: 

zero-wind heights; blue: wind-corrected 

heights). The green is the terrain height.



Zender et al. (2012)

Tosca, et al. (2011)



Trentmann et al., (2006)
- Delayed forcing?

Kahn et al. (2007) and 
Paugam et al. (2015)
- MODIS fire channel saturation

Val Martin et al. (2012)
- Screening for a subset

Sofiev et al. (2012)
- Representation of random case?

Paugam et al. (2016)

Parameterization and 
validation of plume injection in 
mesoscale and global models



Study of Ship Tracks with MINX

Chen et al. (2015)

The strength of the MISR cloud 
albedo response to aerosol 
plumes depends mainly on 
cloud cellular structure, dryness 
of the free troposphere, and the 
boundary layer depth.

About 7% of segments revealed 
a reduced cloud albedo (A) in 
the ship-polluted region.



Future Work



Martin et al. (2011)

Remote Sensing of Cloud and Precipitation 
Microphysical Properties 

Use of VIS-NIR (0.5-2mm), LWIR (8-
12mm), submm-wave (240-680 GHz), 
and microwave (10-37 GHz) channels to 
make simultaneous side-profiles of 
clouds and precipitation.
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Key Questions on Cloud-Precipitation Processes

To what extent is the character of precipitation and 
variability of precipitation determined by the large-
scale dynamics versus the cloud-scale processes? 

– Which cloud processes lead to the onset of 
precipitation? 

– Which cloud processes lead to extremes in 
precipitation? 

Skofronick-Jackson et al. (Whitepaper, 2016)


