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W HAT

IS A

C ONVECTIVE C LOUD ?

Convective clouds develop through a sequence of events. First,
incoming solar radiation heats the surface of the Earth, warming the
air and causing water to evaporate into the air. That warm moist air
then rises (due to basic principles of physics that warm air rises),
creating upward air movement and bringing with it gases, dust
particles, and chemicals from lower levels. As that moist air rises, it
cools and condenses – creating many, tiny water droplets and ice
crystals, forming cumulus clouds. The cloud particles then grow and
eventually fall from the sky in different forms – snow, hail, rain, etc. –
depending on the temperature.
When you see or hear a thunderstorm, it is really a mature
convective cumulus cloud. So what you might call a boisterous
thunderstorm is in fact a deep convective cloud!
Convection is a key aspect to this study because it provides the
vertical transport of air and chemicals from the lower level to the
upper level of the troposphere. The troposphere is the lowest of the
five layers of the atmosphere, and is where all of the weather that
we experience on a daily basis occurs.
DC3 is taking a closer look at the physical and chemical processes
that occur to air parcels while in the deep convective clouds, as well
as what happens to the transported chemicals as the cloud system
dissipates.

Deep Convective
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S CIENCE T EAM
The DC3 science team is led by and comprised of a group of
researchers from the National Center for Atmospheric Research
(NCAR), universities and national laboratories. Deploying three
aircraft, several ground facilities in many locations across the United
States, and orchestrating consistent data collection over many
platforms is truly a collaborative effort. DC3 is funded by NSF; and is
facilitated and organized by the NCAR’s Earth Observing Laboratory
(EOL) and the Atmospheric Chemistry Division (ACD).
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NCAR is a federally funded research and development center
sponsored by the National Science Foundation and devoted to
service, research and education in the atmospheric and related
sciences. Significant additional support is provided by other U.S.
government agencies, other national governments and the private
sector.

www.eol.ucar.edu/dc3/outreach

Learn More

facebook.com/ncareol
twitter.com/ncareol
youtube.com/ncareol
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“It’s a study of how thunderstorms affect the atmosphere's composition,
especially where ozone acts as a heat-trapping gas.”
- Mary Barth, DC3 Principal Investigator

15 May - 30 June 2012

A BOUT DC3

C OORDINATED R ESEARCH

The Deep Convective Clouds and Chemistry (DC3) field campaign
is investigating the impact of large, convective clouds on upper
tropospheric composition and chemical make-up. The DC3 field
campaign will make use of extensively instrumented aircraft and
ground-based observations.

The land-based and aircraft operations will be conducting
coordinated data collection to provide the most accurate and largescale profile of the atmosphere as possible.

L AND - BASED O PERATIONS
A range of ground-based facilities from radars and mobile profiling
systems to balloon-borne instrumentation and lightning mapping
arrays will be based in several locations across the central United
States in order to collect data over a large region.

The Salina Airport Authority in Kansas will serve as the base location
for three research aircraft and the DC3 Project Operations Center,
while a network of ground-based radar and instrumentation will be
operated in Colorado, Oklahoma and Alabama. The project is
scheduled to run from 15 May - 30 June 2012.

• Northeastern Colorado
• Central Oklahoma & West Texas
• Northern Alabama

DC3 is motivated by two main goals:
1. To gain a better understanding of the effects of convective
transport on the structure and chemical make-up of the upper
troposphere and lower stratosphere (UTLS) region
2. To quantify the sources of nitrogen oxides (NOx) and hydrogen
oxides (HOx) in the upper troposphere because it is key to
understanding the role of upper tropospheric ozone (O3) on our
climate system

SOCIETAL BENEFITS
Populated areas across the United States and the globe will benefit
greatly from this study of ozone and other heat-trapping gases.
Climate scientists will have a much better understanding of how
ground-level pollutants are removed from near the Earth’s surface,
as well as how those chemicals are transformed into both beneficial
and potentially harmful chemicals in the upper troposphere.
Environmental agencies that regulate and limit air pollution, such as
NOx and HOx produced by vehicle and factory emissions, can use
this information to improve policies and regulations that protect
human health and the environment.

LEARN MORE

www.eol.ucar.edu/dc3/outreach

D ECODING

A

P IECE

OF THE

C LIMATE P UZZLE

The upper troposphere is an important region for Earth’s climate
because water vapor, ozone, cirrus clouds and particles in this
region strongly contribute to the amount of radiation that is allowed
into and out of the Earth’s atmosphere and have direct impact on
the climate system.

A IRCRAFT O PERATIONS
Three aircraft will be based in Salina, Kansas while conducting
coordinated and complementary research flights.
• NSF/NCAR Gulfstream-V (GV)
• NASA DC-8

• DLR Falcon 20

Upward movement of hydrogen oxides and nitrogen oxides by
means of convection is one of the main methods of traveling from
near the Earth's surface to the upper troposphere, and in some
cases to the lower stratosphere. Yet the impact of convective
transport on the structure and chemistry of the UTLS region has not
been fully studied on either the global or continental scale.
Gaining a clearer picture of the amount of nitrogen and hydrogen
oxides that are transported to, as well as created in the UTLS region,
and how they interact with the other chemicals is important for
understanding climate change. Scientists want to know if there may
even be some environmental benefits to the increased amounts of
these chemicals.

S ATELLITE D ATA
Satellite data will provide context to the data gathered by radars,
lightning map arrays, and aircraft because satellites are able to
retrieve data over large areas.

