Applications using Doppler Wind LiDAR
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Introduction Doppler wind LIiDAR observations

The Salt Lake Valley (SLV, Fig. 1) and other densely populated topographic basins in northern Utah and A Doppler wind LiDAR and an automatic weather station were deployed at Camp Williams (CW) within the Jordan
throughout the world suffer from prolonged pollution episodes during wintertime that are associated with Narrows. Vertical profiles of the wind speed and direction via VAD retrievals (Fig. 4a) were combined with the results from
Persistent Cold Air Pools (PCAPs). PCAPs develop when high pressure systems and subsidence temperature  topographic calculations to estimate the height-dependent volume flux (Fig. 4b), which can be integrated to different

inversions trap colder air and anthropogenic emissions in topographic basins. levels (Fig. 5), depending on topographic considerations or the depth of the surface-based flow layer.
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Fig. 4: Examples from 24 January 2019 of a) Doppler wind LiDAR retrievals of the Fig. 5: Integrated volume flux calculations through the Jordan Narrows to
wind field in the Jordan Narrows and b) volume flux calculation based on these heights of a) 2200 m ASL and b) 1800 m ASL.
retrievals and topographic conditions.
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Ammonia Transport through the Jordan Narrows
For two weeks in February 2019, high-frequency observations of ammonia (NHs;) and carbon dioxide (CO
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concentrations are available in the Jordan Narrows. During this period, large scale synoptic conditions were not
conducive for the development of PCAP conditions. Nevertheless, elevated ammonia (and carbon dioxide)
concentrations correlated well with meteorological conditions (Fig. 6).
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Fig. 1: a) Topographic map of the Salt Lake Valley and selected observational sites, and pictures of b) the AWS and c) LiDAR deployment at Camp
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The Valley Heat Deficit H for the SLV can be calculated from twice-daily radiosonde ascents at KSLC, the Salt Lake % TIHe
International Airport. Fig. 2 indicates that the 2018-2019 cold season was dominated by a progressive synoptic g 180 eiiiedid
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A digital elevation model (DEM) and the dominant wind direction (155°) within the Jordan Narrows was used to T 120 SOStre”yPrranspon | %‘t’g;c"}:ﬁ'tz_"_ o B
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% 12000 0 20 30 40 Fig. 6: Time series of a) ammonia (NH3) and b) carbon dioxide (CO,) concentration at Camp Williams (CW) in the Jordan Narrows, and c) temperatures, d) wind
2 Gap width [km] speeds and e) wind directions at CW, Bluffdale (BD), and Flight Park South (FPS) for 2-17 February 2019. Static stability is indicated in c) as the potential
d) 2400 F . temperature gradient between CW and FPS. Times with NH; concentrations above 8 ppb are highlighted. The bottom panel (f) shows successful (thick symbols)
- 2900 | NH; transport estimates through the gap up to 1800 m ASL. Horizontal lines indicate daily NH; transport averages.
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Fig. 3: Topographic analysis of the Jordan Narrows Gap and the Salt Lake Valley to calculate the gap cross section and basin volume. estimating concentrations of the flow Iayer’ should be evaluated in future experiments.
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