Data Dictionary

[bookmark: _Hlk53497585]HogrefeEtAl_A-brvh_Figure1_Piechart.xlsx:
The pie chart in figure 1 is a depiction of the contributions from 9 source categories to modeled ozone estimated by the CMAQ Integrated Source Apportionment Method (ISAM) for a modeling domain over the Western U.S. ISAM source contributions for July 17 – 31 were averaged over all grid cells located in Colorado to generate the illustrative pie chart in the overview article.
The Microsoft Excel file HogrefeEtAl_A-brvh_Figure1_Piechart.xlsx contains the data displayed in the pie chart. The nine data columns are labeled with the names of the 9 source categories. All source category contributions are provided in units of ppbv, the pie chart displays the percentage contribution of each source category to the sum of all source categories. 
HogrefeEtAl_A-brvh_Figure1_CrossSections.nc
The time-height cross sections depicted in Figure 1 show the percentage ISAM source contributions from non-US anthropogenic sources, natural sources, stratospheric ozone, and other sources to total ozone concentrations simulated by CMAQ on a northern hemispheric modeling domain. Ozone ISAM results from this simulation were extracted along a boundary curtain of the 12 km modeling domain specified over the Western U.S. for the time period January 1, 2014 – July 31, 2014 and were used to generate the illustrative time-height cross sections in Figure 1.
The netcdf file HogrefeEtAl_A-brvh_Figure1_CrossSections.nc contains the daily percentage ISAM source contributions from non-US anthropogenic sources, natural sources, stratospheric ozone, and other sources along the western boundary of the 12 km CMAQ domain. The variables containing these time-height cross sections are named NONUSANTHRO_WEST, NATURAL_WEST, STRATOSPHERIC_WEST, and OTHER_WEST. These variables are 2 dimensional, with the first dimension indicating the vertical pressure levels and the second dimension indicating the day of the year from January 1, 2014 to July 31, 2014 (from 1 – 212). The pressure values associated with the vertical dimension are stored as variable “pressure”. The variables containing the time-height ISAM contributions have units of percent while the variable containing the pressure levels has units of hPa (equivalent to mb). 
HogrefeEtAl_A-brvh_Figure2.nc
The maps depicted in Figure 2 show satellite retrievals and CMAQ predictions of tropospheric ozone and nitrogen dioxide.  Satellite retrievals are from the PROFOZ product and the OMNO2D_HRM product. CMAQ predictions are from the modeling described in the EPA Ozone Policy Assessment (2020) and were processed by an early version of cmaqsatproc (github.com/barronh/cmaqsatproc). CMAQ was processed on a daily basis for overpass times, filtered for when CFRAC was less than 0.2 and only for cells within the tropopause as diagnosed by the highest level with a potential vorticity value less than two. The CMAQ data is converted from ppm to partial columns in dobson units. The results from satellite and CMAQ are averaged for all valid retrievals between 2016 June 1 and Aug 31 (inclusive).
[bookmark: _GoBack]The netcdf file HogrefeEtAl_A-brvh_Figure2.nc contains four variables and is in IOAPI format. The TFLAG and SDATE/STIME metadata nominally marks the data as “2016165 203537”, but the data covers June, July, and August. All data is on a 108km resolved northern polar stereographic projection as described by the IOAPI metadata. The OMNO2D_HRM tropospheric NO2 column is stored as OMNO2DHR_TrNO2. The PROFOZ O3TROPCOL is stored as PROFOZ_TrO3. The CMAQ columns are stored as CMAQ521_TrO3 and CMAQ521_TrNO2. Both NO2 variables (CMAQ and OMNO2DHR_TrNO2) are stored in molecules/cm**2. Both O3 variables are stored in dobson units.
Original WRF/CMAQ Model Data
The data from the CMAQ model simulations used in this research effort are very large (several terabytes) and cannot be uploaded to ScienceHub due to size restrictions. The model simulations are stored on the /asm archival system accessible through the atmos high-performance computing (HPC) system.  Due to data management policies, files on /asm are subject to expiry depending on the template of the project. Files not requested for extension after the expiry date are deleted permanently from the system. The format of the files used in this analysis and listed below is IOAPI/netcdf. Documentation of this format, including definitions of the geographical projection attributes contained in the file headers, are available at 
https://www.cmascenter.org/ioapi/ 
Documentation on the CMAQ model, including a description of the output file format and output model species can be found in the CMAQ documentation on the CMAQ GitHub site at
https://github.com/USEPA/CMAQ
Location of EPA/ORD/CEMM-generated CMAQ ISAM model output data on /asm:
· /asm/MOD3EVAL/css/R2P2_Denver/data/output_CCTM_v531_intel18.0_2014_12WUS2_ISAM_CHEM_UPDATE_MAY2020_INCL_INLINE_NO_REGIONS_2014BC

· /asm/MOD3EVAL/css/R2P2_Denver/data/output_CCTM_v531_intel18.0_2014_R2P2_HEMI_ISAM_PR644

Location of EPA/OAR/OAQPS-generated CMAQ model output data on /asm:
· /asm/ROMO/global/CMAQv5.2/2016fe_hemi_cb6_16jh/108km/output


