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Figure S1 Typhoon H UAS with mounted POM and iMet-XQ2 a®wh during
CHEESEHEAIL-19 in 2019. POM was lused in foam for vibration dampeni



Figure S2 Top mounted iMet-XQ2 and POM on a DJI M600. Tihiketi to the POM is held
up with a bracket to hold the inlet filter assem{@jue and white).
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Figure S3: Tower ozone observations from Park Falls WLEF toateB0 m (blue) and 120 m

(red) using TOF and 49i photometric analyzer andSUpatform POM observations (squares) at
same altitudes.



Section S1. Evidence of Lake Breeze

Satellite imagery, near-surface meteorology anddegidar observations can be used to
identify the presence of marine-influenced air dgrthese field operations. Satellite imagery
which shows a distinct lack of cumulous clouds dvate Michigan with a clear delineation of a
cumulous cloud front over land is evidence forkelareeze, as seen in Figures S7-S10. Figures
S12-S16 show the meteorology for the specific dafydune 15-19, 2020. Note that the wind
direction at the ground station changed from SVEomost mornings this week, temperatures
were rising before the wind shift and then platehoerose slower throughout the day after the
wind direction change with the onset of the lakeelze.(Cleary et al., 202@paner etal. 20225, rface
meteorological observations show sustained winfisstol E, SE or SSE at 10:40 UTC (5:40 CDT)
on June 15, 11:20 UTC (6:20 CDT) on June 16, 1Q04C (5:40 CDT) on June 17, 13:20 UTC
(8:20 CDT) on June 18nd 11:15 UTC (6:15 CDT) on June 19, 2020 (Fig\8#&2-16). The
corresponding lidar observations show easterly sviime¢gativau (zonal) winds) after the ground
observation of a wind shift. The time of lake bre@nset discerned from the Doppler lidar data
appears later than ground observations, after 140, 9:00 CDT on June 18 and 19, likely
because recovery only starts at altitudes abovemi@GL. Afternoon easterly winds extend to
altitudes up to 1500-1000 m AGL on June 18 (Figgt§knd to 700 m AGL on June 19 (Fig. S19
b). The mid-afternoon marine layer, which we assigraltitudes with negatiue (zonal) winds,
showed multiple bands of higher backscatter on Baotie 18 (Fig. S18c) at 150 and 250 m AGL
and June 19 (Fig. S19c.) at 500, 250 and 125 m Aldigh backscatter is attributed on these days

to high particle concentrations in the atmosphetgefe no fog was present).
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Figure S4:June 8, 2020 high definition color GOES-East siétalhage of clouds over Wisconsin
at 1400 CDT with a resolution of 1.0 km.
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Figure S5:June 9, 2020 high definition color GOES-East siédalhage of clouds over Wisconsin
at 1400 CDT with a resolution of 1.0 km.
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Figure S6: June 15, 2020 high definition color GOES-East ftgeimage of clouds over
Wisconsin at 1400 CDT with a resolution of 1.0 km.



Figure S7: June 16, 2020 high definition color GOES-East &telmage of clouds over
Wisconsin at 1400 CDT with a resolution of 1.0 km.



Figure S8: June 17, 2020 high definition color GOES-East ftgeimage of clouds over
Wisconsin at 1400 CDT with a resolution of 1.0 km.



Figure S9: June 18, 2020 high definition color GOES-East fitdelmage of clouds over
Wisconsin at 1400 CDT with a resolution of 1.0 km.



-

Figure S10: June 19, 2020 high definition color GOES-East &teimage of clouds over
Wisconsin at 1400 CDT with a resolution of 1.0 km.
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Figure S11:WISCODisco20 field work image at Chiwaukee PraBiate Natural Area. The right
side of this image shows cloud suppression oveeMichigan during this field campaign.

S2. Meteorology June 15-19, 2020



Chiwaukee Prairie 15/06/2020
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Figure S12:Ground station meteorological observations of vapded (m/s), direction and air
temperature (il C) at Chiwaukee Prairie on June 15, 2020



Chiwaukee Prairie 16/06/2020
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Figure S13:Ground station meteorological observations of vepded (m/s), direction and air
temperature (if C) at Chiwaukee Prairie on June 16, 2020



Chiwaukee Prairie 17/06/2020
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Figure S14:Ground station meteorological observations of wspded (m/s), direction and air
temperature (i C) at Chiwaukee Prairie on June 17, 2020



Chiwaukee Prairie 18/06/2020
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Figure S15:Ground station meteorological observations of vapded (m/s), direction and air
temperature (if C) at Chiwaukee Prairie on June 18, 2020



Chiwaukee Prairie 19/06/2020
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Figure S16:Ground station meteorological observations of vepded (m/s), direction and air
temperature (if C) at Chiwaukee Prairie on June 19, 2020

S3. Doppler lidar

A Doppler lidar (Halo Photonics Stream Line KReppler lidar) (Pearson et al., 2009) was
deployed on the roof of the WDNR Chiwaukee Prafemonitoring station. The Doppler lidar
operated using pulsed near-infrared radiationvedeelength of 1.5m. Doppler lidar
observations measured backscatter intensities, syprdds and directions. The wind profiles
were derived from six-point velocity azimuth digp@/AD) scans. The depth of the retrieved
wind profiles varied significantly from as shall@s 100 m AGL to as deep as 2 km AGL which
depend on the presence of scatterers in ordenvi dndetectable signal return.



S3.1 Lidar Wind Pro observations June 15-19:

Chiwaukee LidarPro 2020-06-15
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Figure S17 Lidar WindPro observations from.June 15, 2020wiihe in UTC a) lidau (zonal)
winds (m/s), and b) lidar backscatter.
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Chiwaukee LidarPro 2020-06-16
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Figure S18Lidar WindPro observations from June 16 2020 wiitketin UTC a) lidau (zonal)
winds (m/s), and b) lidar backscatter.
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Figure S19Lidar WindPro observations from June 17, 2020 witie in UTC a) lidau (zonal)
winds (m/s), and b) lidar backscatter.
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Figure S20Lidar WindPro observations from.June 18, 2020 witie in UTC a) lidau
(zonal) winds (m/s), and b) lidar backscatter.
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Figure S21: Lidar WindPro observations from June 19, 2020 witie in UTC a) lidau
(zonal) winds (m/s), and b) lidar backscatter.



S4. Realtime Air Quality Modeling System, RAQMS

The Realtime Air Quality Modeling System (RAQM#&as utilized in Chiwaukee Prairie
during the WISCODisco20 field campaign. RAQMS (Peeet al., 2003) is a stratospheric and
tropospheric chemistry modeling system that wasldped by the NASA Langley Research
Center and the University of Wisconsin-Madison. WS on-line global chemical predictions
account for photochemical and advective processeéshe exchange of trace gases through
convection and boundary layer turbulence (Pier@.e2003). Specifically, for the
WISCODisco020 campaign, the RAQMS model with a 1® Xatitude-longitude resolution was
used for forecasting synoptic scale conditionsdigwloyment during this ozone season.

A comparison with hourly ground observations anib@r ozone analyses from the 1° x 1°
RAQMS model are given in Figure 4. The resolutibthes model is not adequate to capture
lake breeze dynamics, particularly if it is shallddowever, the figure illustrates that the
RAQMS model generally captures the diurnal and ptinvariation in observed ozone during
this period (daytime bias of 11.5 ppbv, nighttimasbof 0.5ppbv, correlation of 0.66 with hourly
surface observations), except for June 19, wheR&@MS analysis significantly
underestimated ozone concentrations. The disagredmeaveen observations and the model
simulation is typical during lake-breeze influen@embne exceedances, which require much
higher (on the order of 1-3km) resolution meteogatal and chemical forecasts to predict steep
gradients at a shoreline location. Higher resotuthodeling efforts would be useful to
understand the impact of the marine layer vertio@lensions on the ozone production
chemistry.

Figure S22: RAQMS instantaneous 8-hour ozone modeutput at Chiwaukee Prairie (red)
and hourly ground station observations (black) fromJune 7-21, 2020.
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