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Introduction 
• Cold pools are evaporatively cooled air within falling 

precipitation that flows outward from the base of  
thunderstorms (Thorpe et al., 1982). 

• Cold pools alter the fluxes of  heat from the ocean surface 
to the atmosphere (Feng et al., 2015). 

• Secondary convective initiation is possible at the cold pool 
boundaries (Emanuel et al., 1994). 

• Although cold pools are frequent over tropical oceans, they 
are relatively unobserved phenomenon (Feng et al., 2015).

• Accurate representation of  cold pools plays a major role in 
correcting erroneous diurnal cycle of  convection in the 
models (Schlemmer and Hohenegger, 2014).

Courtesy: Lee et al. (2019)

2
May 10th 2021 34th AMS Conference on Hurricanes and Tropical Meteorology pgarg7@illinois.edu 



RapidScat and ASCAT Satellite 
• ASCAT (C-band 5.2 GHZ) being in a

sun-synchronous orbit does not provide
a diurnal range

• RapidScat was a Ku band (13.4 GHz)
scatterometer onboard International
Space Station (ISS) from 2014-2016

• Non-sun-synchronous orbit and hence
diurnal range of  observations

• 12.5 km FOV

• Observation Swath of  900 km
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Datasets 
• 12.5 km Field of  View (FOV) RapidScat and ASCAT vector winds 

from 2014-2016

• 0.25o, 3-hourly Tropical Rainfall Measurement Mission (TRMM) 
3B42 precipitation

• TAO/TRITON, PIRATA and RAMA Buoy Network air 
temperature, precipitation and wind speed from 2000-2019

Cold Pool 
Observations

• 0.3o ECMWF Reanalysis version 5 (ERA5) hourly Total Column 
Water Vapor (TCWV)

• Globally-merged Infrared Brightness temperature at half-hourly, 4-
km resolution.

Inferential Datasets
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Gradient Feature (GF) Algorithm

Sobel Edge Detection Technique
Delaunay Triangulation and 

Alpha Shapes
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Scan it for the GF 
Algorithm paper!

Gradient Thresholds: 6.8 x 10-5 s-1

1.2 x 10-4 s-1
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GF Algorithm applied to ASCAT-A and B successfully identified cold pools

Picture Courtesy: Sarah Woods 
(SPEC) 



Science Questions

Are there any regional differences between ASCAT and 
RapidScat observed Cold Pools?

What are the diurnal modes of  tropical oceanic cold pools?

How can we formulate a conceptual model to explain the diurnal 
modes of  tropical oceanic mesoscale cold pools?
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Science Question I
Are there any regional differences between 
ASCAT and RapidScat observed Cold Pools?
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RapidScat-Observed 
GF Climatology

Are there any regional differences between ASCAT and RapidScat observed Cold Pools?
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Difference between ASCAT 
and RapidScat- Observed 

GF Climatology

Are there any regional differences between ASCAT and RapidScat observed Cold Pools?
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Science Question II
What are the diurnal modes of tropical 

oceanic cold pools?
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Regional Classification of GF and Buoy-
Observed Cold Pools 
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Comparison of RapidScat 
GF v/s Buoy-Observed 

Cold Pool Diurnal Modes

What are the diurnal modes of  tropical oceanic cold pools?
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Causality between 
Precipitation, Cold Pool 

Number and Size

What are the diurnal modes of  tropical oceanic cold pools?
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Science Question III
How can we formulate a conceptual 

model to explain the diurnal modes of 
tropical oceanic mesoscale cold pools?

16
May 10th 2021 34th AMS Conference on Hurricanes and Tropical Meteorology pgarg7@illinois.edu 



How can we formulate a conceptual model to explain the diurnal modes of  tropical oceanic mesoscale cold pools?

May 10th 2021 34th AMS Conference on Hurricanes and Tropical Meteorology pgarg7@illinois.edu 



How can we formulate a conceptual model to explain the diurnal modes of  tropical oceanic mesoscale cold pools?
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How can we formulate a conceptual model to explain the diurnal modes of  tropical oceanic mesoscale cold pools?
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Summary and Conclusions

ASCAT and RapidScat have regional differences in GF number, 
size and precipitation across the tropics and sub-tropics. 

Both RapidScat and buoy-observed cold pools have bimodal 
diurnal frequency distributions with a primary late night/early 

morning peak and a secondary afternoon maxima.
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Thank You!
For any questions:

pgarg7@illinois.edu
Twitter DM: @tropmetpie

May 10th 2021 34th AMS Conference on Hurricanes and Tropical Meteorology pgarg7@illinois.edu 

Scan it for the GF Algorithm 
paper available in JGR 
Atmospheres!
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