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Figure 3.6. Sketch illustrating a strong updraft, represented by the large arrow, and
surrounding weak downdrafts, represented by the small arrows.
The upward and downward mass flows can cancel.
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A pervasive role for biomass burning in tropical
high ozone/low water structures

Daniel C. Anderson!, Julie M. Nl’cely2, Ross J. Salawitch¥23, Timothy P. Cantgﬂ, Russell R. Dickerson',

Thomas F. Hanisco?, Glenn M. Wolfe®>, Eric C. Apel®, Elliot Atlas?, Thomas Bannang, Stephane Bauguitte?,
Nicola J. Blake'®, James F. Bresch!!, Teresa L. Camposs, Lucy 1. Carpenteru, Mark D. Cohen'?, Mathew Evans'214,
Rafael P. Fernandez'>'6, Brian H. KahnV, Douglas E. Kinnison®, Samuel R. Hall®, Neil R.P. Harris'8,

Rebecca S. Hornbrook®, Jean-Francois Lamarque6-19, Michael Le Breton®, James D. Lee', Carl Percival®,
Leonhard Pfister2?, R. Bradley Pierce?!, Daniel D. Riemer’, Alfonso Saiz-Lopez'”, Barbara J.B. Stunder'?,

Anne M. Thampson4, Kirk Ullmann®, Adam \.z'aughan14 & Andrew ). Weinheimer®

Air parcels with mixing ratios of high 05 and low H.0O (HOLW) are common features in the
tropical western Pacific (TWP) mid-troposphere (300-700 hPa). Here, using data collected
during aircraft sampling of the TWP in winter 2014, we find strong, positive correlations of O

with multiple biomass burning tracers in these HOLW structures. Ozone levels in these
structures are about a factor of three larger than background. Models, satellite data and

aircraft observations are used to show fires in tropical Africa and Southeast Asia are the
dominant source of high Oy and that low H,0 results from large-scale descent within the
tropical troposphere. Previous explanations that attribute HOLW structures to transport from
the stratosphere or mid-latitude troposphere are inconsistent with our observations. This
study sugpest a larger role for biomass burning in the radiative forcing of climate in the

remote TWP than is commonly appreciated.
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Under conditions that will be explained later in this chapter,
some of the thermals that grow near the surface can break away
trom the boundary layer and grow into thunderstorms, like the
ones shown in the upper portion of Figure 3.1. A typieal
thunderstorm is 5 to 10 km across. In the atmosphere as a whole,
many thousands of thunderstorms are oceurring at any given
moment. The storms grow rapidly upward because they contain

strong, organized updrafts, with speeds of 20 m 5™ or more, much
taster than any elevator you have ever ridden on. The updrafts lift
energy through the depth of the troposphere, and sometimes even
stab into the lower stratosphere. They also lift moisture,
momentum, and various chemiecal species.

Copyright © 2022 University of Maryland.
This material may not be reproduced or redistributed, in whole or in part, without written permission from Ross Salawitch.



Chapter 3, Atmosphere, Clouds, and Climate

ESPO ESPO Archive Flight Request Mission Tools

» Login to DC

DCOTSS Home
Mission Planning
Logistics

Science Meetings
Platforms
Instruments
Participants
Publications
News

Photos

DCOTSS De-
integration Group

o — = CISN
MASA Mission Explores Intense Summertime Thunderstorms
NASA and university scientists will be studying the intense summer thunderstorms
over the central United States to understand their effects on Earthé. ..

View Im Galle
Read More: i gid

https://www.nature.com/articles/ncomms10267

Copyright © 2022 University of Maryland.
This material may not be reproduced or redistributed, in whole or in part, without written permission from Ross Salawitch.


https://www.nature.com/articles/ncomms10267

Chapter 3, Atmosphere, Clouds, and Climate

ESPO ESPO Archive Flight Request Mission Tools

» Login to DCOTSS | » Create New Account

BCOTSSHome DCOTSS

Mission Plannipe
Logistics i
Science
Platforms

Instruments

Participan

Publications
News

Photos

https://www.nature.com/articles/ncomms10267

Copyright © 2022 University of Maryland.
This material may not be reproduced or redistributed, in whole or in part, without written permission from Ross Salawitch.

10


https://www.nature.com/articles/ncomms10267

	�Atmosphere, Clouds, and Climate: Turbulence and Cumulus Clouds�AOSC 680
	Student Led Discussions of Princeton Primers In Climate
	Chapter 3, Atmosphere, Clouds, and Climate
	Chapter 3, Atmosphere, Clouds, and Climate
	Chapter 3, Atmosphere, Clouds, and Climate
	Chapter 3, Atmosphere, Clouds, and Climate
	Chapter 3, Atmosphere, Clouds, and Climate
	Chapter 3, Atmosphere, Clouds, and Climate
	Chapter 3, Atmosphere, Clouds, and Climate
	Chapter 3, Atmosphere, Clouds, and Climate

