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Why is Chemical Climatology a Concern?

Establish a long-term context for 2013 campaigns
~Recognize the changing chemical environment of region and rural conditions

~Reinforce relationship with pre-2012 research and expectations for experimental

Elements of Chemical Climatology

*Overall d of the h andits cli |

Trends in emissions
*Meteorological features of importance
T, RH, SR, WS, WD; summer synoptic conditions
sComparison of trends in ambient concentrations for gases and particles

studies

foril ion of results and their

the " " N . oS campalg
~Relate or “integrate” y y and airborne

particles with basic regional and local field observations

02, NOy, NH3, NMOC, especially isoprene
—Particles—mass, composition, especially S04, NH4, OC, EC
sConsiderations for chemical indicators relevant to SOAS objectives
—Reaction products—03, $04, NOz, SOC; OH-RO2...

Southeastern Chemical Climatology,
1999-2012

*Basic measurements of urban and rural contrastsin a large SE
region from the Gulf of Mexico to the north central Alabama and
Georgia

eComplements presentations of carbon (Blanchard),
Representativeness (Baumann), SOC constraints and consistencies
(Shaw), and Summer 2013 carbon including isotopes (Edgerton)

*Provides a framework for interpreting SAS-SOAS data in the light of
changing chemical environmentin the SE and long-term annualand
seasonal averages since 1999.

Southeastern Chemical Climatology —
Approach and Summary

*Organized in sequence of emissions to indicators of ambient
chemistry

*Annual anthropogenic emissions show changes in “forcing” of
chemistry in a subtropical continental setting

eAmbient chemistry regionally and locally affected by meteorology,
especially thermodynamic properties and air mass mixing and
transport

eIndicators of photochemistry, including O3 and precursors,
aerosol composition show a mix of variation and systematic
changes consistent with “general” expectations, but unresolved

Emissions and Meteorology

<Emissiontrends

—Annual 19992012

~Summer di

~Summer d N issie i i ith ri hrs.
trends similarto the NEI

~Transportation similar daily maximum during the day, risingat ~0600 hrs with weekday and weekend

morning differences

~Natural emissions of isoprene rise with T and SR; terpenes sensitive toT; rise in morning; summer
rise about 0600 hrs.

*Meteorological Features

~Summer T, RH, SR, WS and WD trends indi iations; 2013 tends cool
previousyears

d warmer than
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*Annual concentration trends for chemicals of primary origin decline with emissions for

both urban sites and rural sites

‘ganic species show major

~NMOCin Atlanta area generally follows motor vehicle emission reductions, but
groups of species show variable trends

~Isoprene trend appearsto “modestly” increase over 2000-2012

y products trends

reductions, but have tended to level out since about 2007

onreactant

—Sulfate tracks ambient SO2, but levels relative to emissions after 2007

~Ozone shows a consistent less than 1:1 proportionality with both VOC and NOx
decrease

—QOC-EC track one anath i for hiogenic OC2

with targets to meet NAAQS

Moan Annual SO (ppbv) or SO, (ug m)
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Changes in NMOC

*Summer f species
~Use PAMS Atlanta (3 sites) and YRK (upwind) examples
~Groups—C2-C4; pentanes; BTEX; and isoprene

~Urban C2-C4 decline but pentanes mixed; isoprene increase

—Rural Tower; i urban sites.
*Midday history of rural sites in Southeast (1990-2012)
Sh ine i i SEi inisoprene
reactivity,
igheri pinenes
pr YRK i 1990

NMOC Species Trends
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Species | WestAL | Oak CTR,AL

Group | (1990) rove, MS | (1994)
1994)
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Midday Rural NMOC Species History (ppbvC)

Show anthropo- presence, but strong isoprene influence

YRK,GA |YRK,GA |YRK,GA
(1994) 2002) | (2012)
39 55

9.81 8. 8.95
Pentanes 0.7 25.7 7.42 121 13 12
BTEX 02 5.57 234 85 075 0.60
Isoprene 5.6 112 211 9.80 75 6.5
Pinenes 03 5.8 3.0 22 - -
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Presence of Water in Aerosols

sVariety of evidence indicates that water is a major fraction of ambient
aerosols

—At equilibrium, condensed water in particles depends on relative
hu ; equilibration occurs such that more water is in particles at
night than during the day

eThereis
produce SOC

water available for i i to

Light Extinction and Water Content
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Co-Variation of EC and OC Trends

Spatial Variation of Pollutants

Urban-Rural Contrasts
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So What to Look for?

*What are the implications of the continued declines
of reactants and products of photochemical processes?

*How do the long-term annual or seasonal averages
inform the details of chemistry leading to oxidants and
SOC in the southeastern environment?

*Are there consistencies or inconsistencies in long-
term measurements that constrain the importance of
SOC formation mechanisms in the SE semitropical-
continental rural or urban environments?



