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Introduction Results
Drought has a widespread influence in the US and has o 5 Observations = Egif?;e:

been shown to be associated with higher surface pollution
levels. A previous observational and modeling analysis
indicated a large enhancement of organic aerosol in the

Table 2. Surface PM, s concentrations from observations of IMPROVE sites over the Southeast
US during June 2011 and June 2013.
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chemistry of SOA. 2013 over Southeast US from CMAQ model simulations and IMPROVE observations.
Model
Table 3. Surface PM,s concentrations from CMAQ model simulation cases over the
Southeast US during June.
Data & MEthOdOIOgy Case 2011 2011 _fixBVOC 2013 Dif_all Dif BVOC Dif_met - = Eggwers
. . <§ © 0 Ammonium
1. Model configuration 2. Meteorology of drought % of % of % of % of " of wor T .
A (o) 0 o ¥
_ _ _ _ _ _ ERA Interim reanalysis ug/m™ mean mean mean mean mean mean mean mean mean . mean _. © 5 OM
h/ézq:lz thle C(()jmtmumty Multiscale Air Quality (CMAQ) modeling system v5.0.2 with () June 201 June 013 3 Temperature () Jane 2011 June 2013 Ri_ | PMas PM.c M5 PMlas Dif_all Dif_all 5 -
additional updates S (D i S S o -
v' SOA module: same as CMAQv4.7 Carlton et al. (2010) e et RS R e e ] PMzs 7.27 100% 553 100% 4.21 100% 3.06 100% 1.74 57% 1.32 43% £ _
¥ Isoprene SOA updates: Pye et al. (2013) | & SRS So g OM 532 73% 353 64% 261 62% 271 88% 179 66% 092 34% 5 . -
v" Adjustment of emissions: Vasilakos et al. (2017, in draft) iy (L <. L, N . . . . . . <
v' Monoterpene and multigenerational oxidation updates: Qin et al. (2017, in draft) e — EE b % Suffate  1.28 18% 132  24% 1.05 25% 0.24 8% -0.04 -16% 0.27 116% ° ot ot oo
Simulation time: 2013 June (May 28" —June 30™, first 4 days as spin up) WREF simulation Nitrate 0.007 0.1% 0.009 0.2% 0.01 0.2% -0.002 -0.1% -0.001 44% -0.001 56% )
Domain: US Continent ;e)JuneZOll -June 2013 Surface tcmperaiurc (d) June 2011 -June 2013 RH . Figure 5. CMAQ simulated
Resolution: 36km d Sy 5E B Seecmpaprs i | Amu':f"' 031 43% 032 58% 025 59% 0.07 2.1% -0.005 -8% 0.07 108% monthly  mean S PM2.5 tﬁy
: Sl ey L z f1= . species averaged over e
Input data: s TOCES bk - 2 RE A = .
: . ' | ™ | VRt 2 Southeast US of three
o 2011/2013 mete0r0|0gy fIE|d: |V|ay28-.|une30, S|mUIated by WRF ARW V3.3.1; R ‘. . f 7 \‘Q\\. ~ - EC 0.1 14% 0.1 18% 0.08 20% 0.02 05% 0 O% 0.02 100% Simu'ation cases dunng June
processed by MCIP v3.6 e \ e o Others 0.26 3.5% 0.25 4.6% 0.21 5.0% 0.04 1.4% 0.002 5% 0.04 95% 2013.
e 2013 emissionfield: May28-June30, processed by SMOKE v3.5.1 Figure 16|ﬁerences m ;h"‘clnnthly (a)(c) temperature and  (b)(d)
v i _ . relative humidity between June 2011 and June 2013. Data are from
Dif_all = Dif_BVOC + Dif_met = 2011 case - 2013 case ERA Interim reanalysis dataset and WRF ARW v3.3.1 simulations.
v Dif BVOC=2011 case - 2011_fixBVOC case Conclusion
v Dif met = 2011 fixBVOC case - 2013 case 3 Blogen IC emissions
2011-2013 June ISOP 2011-2013 June TERP

* Effects of enhanced biogenicemission and meteorology on PM, - concentrations:
» PM, . concentrationsincrease by 73% in the drought case, from 4.2 ug/m" to 7.3 ug /m™.

Table 1. CMAQ simulation cases . .

Model Simulation ~ MET Emission Emission Descrip-tion . . ¢ , > Nearly 88% and 8% of the total PM, : increase can be attributedto the increase of OM and sulfate.
field (Anthropogenic) (Biogenic) : : * Effects of enhanced biogenicemission on PM, - concentrations:
Casel: 2013 Fixed of 2013 BEIS3 2013 Wet year " , » 57% of the PM, s increaseis due to the enhanced biogenicemissions, which supplied sufficient BVOCs for BSOA formation.
2013 (NEI 2011) » Effects of meteorology on PM, ; concentrations (meteorological effects include wet scavenging effects):
Case2: 2011 Fixed of 2013 BEIS3 2013 Drought year Figure 2. Differences in monthly » 43% of the PM, ¢ increa§e is relatgd tothe meteorology ofdrough’F.
2011_fixBVOC (NEI 2011) | .»  biogenic emissions of (a) isoprene, » OM and sulfate respectively contribute 70% and 21% of the PM, 5 increase from meteorology effects.
_ _ vz (b) monoterpenes, and (c) * Allof thesulfateincreasein droughtis caused by meteorology changes, notthe biogenicemission.

C;g:i: 201 Fl?sglogozloll)"% BEISS online 2011 Drought year : *  sesquiterpenes in BEIS3 between * 66% of the OM increasein droughtis driven by biogenicemission changes.

June 2011 and June 2013. * 34% of the OM increasein droughtis associated with meteorology changes.



