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urban NO. lifetime during the OMI data record. vertical column densities (VCDs) over the continental US using 12 km WRF-Chem . . .
: NO, profiles, high resolution (30 arc sec) MODIS surface reflectance, and high Changes in lifetime
‘E' AMF o / [NO2](2) - Sensitivity(2) dz Figure 1: lllustration of resolution (1 km) surface elevation data over the continental US.
High sensitivity why daily profiles are im- « Changes in version 3.0:
at high altitude . 4
thighaltitud 'y | \ 4 portant especially around o Update to NASA v3.0 slant column densities (SCDs) (a) 351 . . . . (b) 4
HL’IIQD’V’V f";‘é’f Wind ;;’;/"HAWA;'?F j eSS ons Sources o Surface reflectance upgraded from black-sky albedo to BRDF I o ggggzgz :fi't"e dens.
L o | o Daily, 12 km NO, profiles that include lightning NO 3l K %?OQ ? 201213 lne dens.
o rarore, NO_ plume o Gridding now uses the constant value method from Kuhlmann et al., 2014° o ! qu — 3
(https://github.com/gkuhl/omi). EN ) N b
O / C%oo —_
° ° Z S <
WRF-Chem lightning 5 ‘ X E
° _aw P o (36 COO o
WRF-Chem daily profiles iz A N o | (B
. © r 2
. Figure 4: Average NO, profile o 157 £ ?9@ O%@b
@ _OMITrop.SCDs . 10' o) Monthly WRFVCDs ., 10'° , o Daily WRFVCDs  10'® 300 iEEFﬂ%FﬁiﬁE&EﬁE from the DC3 aircraft Campaign — i C_éd:pchQQQ ({DPP Oo%%%% 1t
i 4 ., | - compared against WRF-Chem data W =
sl L e {16 N (above 750 hPa) sampled along the 05 il . . . . 0
|, {144 Iy 14~ i K _ _ 100 -50 0 50 100 150 200 2005-07  2012-13
O g . 1.9‘2 ol 0 -1.2‘2 i so0 | aircraft flight path. Distance to Chicago center (km)
3:2 4 g el o.ag el n.ag & 7001 Profile Average AMF  Figure 6: (a) Line densities and EMG fits for Chicago, IL, USA from 2005/07 and
ol | :jg :jg 800 | Aireraft 159  2012/13 (using Apr.—Sept. weekday data). (b) EMG-derived lifetimes for Chicago.
R 02 02 0T No lightning 1.04  « Weekday (Tue.—Fri.) EMG-derived lifetimes for Chicago, IL show a 25% decrease
: 1000 - i —— w0 With lightning 1.51 between 2005-07 and 2012-13.
MOl (pptv) » This suggests a change in chemical regime, possibly that Chicago is leaving the NO,
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marks the Hatsfield Ferry power station. « We compared various WRF-Chem configurations against aircraft measurements of
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capturing this in the retrieval is important to get the downwind VCDs right. + The average AMFs show that, without lightning, the AMF is biased low by ~ 35%. . BEHR v3.0 uses daily WRF-Chem profiles that better represent
« We compared OMI SCDs (which do not rely on the NOs profile) to monthly-average but with lightning is within 6%. ' R y
and daily WRF-Chem VCDs (Fig. 3). Based on the transport of NO, , the daily the NO, distribution than monthly average profiles
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