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Outline

Define Fair Weather Cumuli (FWC)
= Implication for climate
Previous work



Fair Weather Cumuli

. Small clouds primarily with flat bottoms and
round tops formed by:

= Moisture
= Lifting Mechanism




L . Increase planetary Albedo.
|' | - Decreases shortwave radiation at the Surface.
= With minimal influence on the infrared radiation budget.
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Links to Global Change

= Uncertainties in global change predictions
can be associated with misrepresentations of
clouds in climate models.

Ince shallow cumulus clouds are smaller than
é grid scale, they must be parameterized.



Previous Work

Berg and Kassianov (2007). Used data from
- ACREF SGP Sites (Central Oklahoma).

m_Study included data from the summer (May-
August) of 2000-2004.

Average Cloud Base Height (CBH), Cloud Top
Bleight (CTH), Cloud Thickness (CTK), and
@loud Fraction (CF) were computed over each
glaur interval.



Purpose of This Study

= To Increase understanding of behavior and
development of FWC in tropical regions.

[0 Increase the Accuracy of the climate models.



ARM Climate Research Facility (ACRF) Sites
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Required Instruments

Actively Remotely Sensed Clouds
~ Locations, Value-Added Product (ARSCL
VAP )

= Surface Meteorological Instrument (SMET)
= Ba loon-borne Sounding (Sonde)
SKy Imager (TSI)
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ARSCL VAP

.(Actlve Remotely Sensed Clouds Locations, Value-Added Product)

m Used to provide the best estimate of:
= Cloud Base Height

= Cloud Thickness

= Cloud Top Height



l ARSCL Instruments

ve Radiometer (MWR) Millimeter-Wave Cloud Radar (MWCR)

Can be used to verify

clouds. Measure Cloud

base and top.

Measurements of column-
integrated amounts of water
vapor and liquid water.

(VCEIL) = (A

i LV Determines the

}-1 altitude of clouds
« overhead.

cloud-base
to three




Surface Meteorological
Instrument (SMET)

- minute statistics of:

ce Wind speed




Balloon-borne Sounding (Sonde)




Total Sky Imager (TSI)

slline series of
BteRnispheric sky images
elBlfihg daylight hours.
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Features

= Analyzed Days:
= \With no precipitation or convective activity.
= Cloud Fraction less than 80%
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Darwin 2006-2007

. 27 days with clear skies
m There were 29 days of shallow cumulus

pproximately 88% of the year had
Qrecipitation
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Properties

- Approximately 1700m is the maximum hourly
averaged thickness of FWC at the SGP site from
2000-2004

pproximately 800m is the maximum hourly
aged thickness at Darwin from 2006-2007.

B Clouds with thickness exceeding 800m produced

L =



‘= Though the maximum hourly averaged thickness
at Darwin is less than half of that of SGP; Cloud
fraction percentages at Darwin are much higher
than the SGP sites.

mRith the CF percentage higher it indicates that the
glouds at Darwin may have a larger impact on
REElECting incoming solar radiation.



Conclusion

= Darwin compared to SGP has similarities,
with very significant differences.

= Shallow cumulus at SGP sites can become
thicker without precipitation or thunderstorms.

= Shallow cumulus at Darwin exceeding 800m
are likely to develop into a precipitating or
Slorm producing cloud.



Further Research

= A Multiple year research for Darwin, Nauru, and
Manus to find a thickness threshold for
precipitating clouds.

BRResearch the facilities:

& Buring the monsoon season (November-February).
BEBUring the remainder of the year.

- DUHH@'*. with light precipitation.



- “Courtesy: U.S. Department of Energy's Atmospheric Radiation
- Measurement Program.”

Heidorn, Keith C. ""Cumulus Humilis: a Fair Weather
Cloudscape.' Weather Phenomenon and Elements. 1 Nov. 2005.
<http://www.islandnet.com/~see/weather/elements/cuhum.htm>.

<http://www.srh.weather.gov/jetstream/mesoscale/ingredient.ntm>

alifting Mechanisms." Cloud Formation. UCLA Department of
AMespheric Science.
SaleEp:/Avww.atmos.ucla.edu/as3/scrns/clouddev/Notell.html>.

SNRitional Ac ronautics and Space Administration.” NASA.
SUERasa.gov/pdi/135641main_clouds_trifold21.pdf>.



Thanks

= Dr. Larry K. Berg
Dr. Evgueni Kassianov
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