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• *DC8*pilots*and*crew*
• *SPEC*Inc.*for*providing*the*cloud*probe*data*

•  Is# emi<ed# by# incomplete#
combusSon#of#fossil#and#bio#fuel#
and# during# biomass# burning#
(BB).##

•  Absorbs# shortwave# so lar#
radiaSon.#

•  Is# the# second# most# powerful#
climate#forcer#aWer#CO2

1.#

•  DRY# and# WET# Single# ParScle#
Soot# Photometers# (SP2,# DMT,#
Boulder,#CO,#USA)#on#the#DC8.##

•  Measured# mass,# microphysical#
properSes,# and# water# uptake#
of#submicron#BC#parScles.#

•  BC# measured# in# clouds# has#
been#removed#from#the#data.#
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THE*EFFECT*OF*CONVECTION*ON*BC*MMR*

IntroducIon*

•  Improve#model#esSmates#of#BC#radiaSve#forcing.#BC#impacts#are#
sensiSve#to#its#column#burden,#microphysical#state,#and#verScal#
distribuSon2.#

•  Reduce#uncertainty#associated#with#convecSve#upliW#or#removal#
of#BC3.#
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Conclusions*

•  BB# had# a# significant# impact# on#
the#BC#MMR.##

•  BB# plumes# from# several# large#
fires# burning# in# CO# and# NM#
were# sampled# during# the#
campaign.#

•  Elevated# levels# of# CO# and#
acetonitrile#accompanied#spikes#
in#BC#MMR.#

•  The# highest# BC# MMR# 1)# were#
observed#in#CO/NE#and#TX/OK,#2)#
were#generally#in#the#lowest#5#km#
of#the#troposphere.##

•  Significant# contribuSons# from#
biomass# burning# were# observed#
at#4#–#9#km.#

BC*

NOAA*HDSP2*

Results*and*discussion*

The*verIcal*distribuIon*of*black*carbon*(BC)*over*the*conInental*US*during*the*DC3*study**
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MOTIVATION*

Undetected**
BC*mass*

•  ConvecIon*had*a*relaIvely*weak*effect*on#BC#MMR#in#the#UT/LS.##
•  The#BC#MMR#observed#in#convecSve#ouglows#during#2#flights#were#roughly#

equal#to#the#average#MMR#observed#at#those#alStudes.#
•  BC#parScles# in#the#ouglow#were#roughly#twice#as# likely#to#be# idenSfied#as#

coated# compared# to# those# in# the# inflow.# This# may# not# be# the# effect# of#
convecSon.#

1.   BC*MMR*measured* in* the*UT/LS*during*DC3*were*significantly*higher*
compared* to* other* missions* perhaps* due* to* background* regional*
convecIon.*

2.   Compared*to*other*chemical*species,*individual*convecIon*cells*had*a*
limited*effect*on*the*removal*or*upliX*of*BC.*#

3.   BB* significantly* affected*BC*MMR*and* increased* the*mission* average*
BC*MMR*~*3*Imes*between*5*–*8.5*km.*

Results*and*Discussion*

VERTICAL*DISTRIBUTION*OF*BC*

•  Significantly* higher* BC*MMR*were#
observed# in# the# UT/LS# during# DC3#
pe rhaps# due# to# convecSve#
processes#in#the#region.#

•  BC#MMR#measured# in# the# LT#were#
slightly# lower# than# those#measured#
during# MacPex# and# TexAqs# due# to#
emissions# from# metropolitan#
Houston#area.#

Future*DC3*plans*
i)#Incorporate#DLR#Falcon#data#in#the#analysis#ii)#Publish#analysis#on#the#
effect# of# convecSon# on# BC# MMR# and# regional# BC# climatology# in#
collaboraSon#with# DLR# iii)# Collaborate#with# DLR# on# the# analysis# of# BC#
properSes#in#BB#plumes.#

WATER*UPTAKE*OF*BC*PARTICLES**

2.8#compared#to#5.8#ng#
kgl1#ppbl1#during#TexAqs4.#

•  Controlled# measurement# of# water# uptake# by# BClcontaining#
parScles# has# been# demonstrated# for# the# first# Sme# on# in# situ#
aircraW.#HumidificaSon#of#sample#air#reveals#a#binary#mixture#of#
BC# aerosol# types# on# a# flight# in# DC3,# perhaps# due# to# differing#
aerosol#history.#

SPATIAL*DISTRIBUTION*OF*BC*

•  The# verScal# profiles# of# BC# and# some# gas# tracers# (ACP,# NO,# CO)# observed#
during#background#and#convecSon#spirals#on#05/29#and#06/06#were#similar.#

•  Enhanced*background*levels*in*UT/LS*^*regional*convecIve*signal?#

BC/CO*AND*SIZE*DISTRIBUTION*OF*BC*PARTICLES**

Typical#size#178#nm,#
excellent#SP2#coverage.#


