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Abstract: Dynamics of planetary boundary layer (PBL) play important role in near-surface 
ozone (O3) concentration in New York City (NYC) and its downwind coastal areas , i.e. Long 
Island Sound (Connecticut and Long Island). Low PBL-height (PBLH) or mixing-layer-height 
(MLH), weak vertical mixing and land-sea breeze in the coastal area may keep the transported 
urban emissions and pollutants confined at near-surface. This study presents the multiple-
platform observations of MLH dynamics for a high O3 event during Long Island Sound 
Tropospheric Ozone Study (LISTOS) in summer 2018. 

We first analyzed the MLH estimate from the aerosol-based and turbulence-based methods from 
CCNY aerosol lidar, Vaisala ceilometer (CL51, CL31) and NYS-Mesonet wind lidars 
(Windcube 100s), and compared the diurnal variation of MLH in the coastal and urban area on 
Aug.28-29, 2018. The initial results indicate that the MLHs growth in the morning shows a time-
lag of 1-2 hour in the coastal area against that in the urban area probably due to the land-water 
surface contrast. The spatial variability of MLH from the urban to the coastal area was 
demonstrated from the NASA High Altitude Lidar Observatory (HALO) airborne high spectral 
resolution lidar (HSRL) observations. In the morning of Aug.28-29, the HALO HSRL-observed 
MLHs were generally lower in Long Island Sound than those in NYC urban area, which is 
consistent with the ground lidar and ceilometer observations.  

The potential impacts of MLH dynamics and sea-breeze on near-surface O3 were indicated in the 
coastal sites. In the coastal area, ground O3 concentrations were much higher (100-120 ppb) at 
10:00-14:00 EDT than those in the urban area whereas the MLHs were lower than those in the 
urban area on Aug.28-29, 2018. In addition, the wind lidar observations indicate that the sound 
or sea-breezes occurred in the coastal area and might prevent the off-shore dispersion or 
diffusion of O3 at near-surface and in the PBL. 

Finally, we applied these observation data to assess the WRF-Chem and NOAA NAM-CMAQ 
model PBLH and O3 products at the coastal and urban sites, and investigate their potential bias 
and consistency. 


