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Motivation and background

* Provide 3-D model platform for Twin-Otter data interpretation
* Complex topography, cold-pool meteorology require 3-D model
* Evaluation of model meteorology, emissions, gas/aerosol partitioning

Considerations

* Model/Measurements in Evaluations focus on Twin-Otter data
* Only Revision-0 data used (available March, 2017)
* Awaiting “final” data sets



WRF/Chem model details
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* NEI-2011 emissions (January, weekday)

* NO SURFACE DEPOSITION

*  WRF/Chem version 3.9, Met. Boundary Conditions from NCEP’s RAP analysis

* Initially, no heterogeneous chem

istry



NEI-2011 Emissions

NOx emissions NH; emissions

e no emission Diurn Av, All data mole/km(2)/hr e nh3  erission Diurn Av, All data mole/km(2)/hr
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NEI-2011 NOx and NH; emissions (ton/dy)

Onroad Total Onroad
Total NOxX NH, NH,
Count NOXx

salt Lake o686 5219 506 123 3.61

1043 615 714 011 7.02
g | S 639 054 5.65
98 1173 158 024 1.33
653 1676 189 034 1.17
B 156 051 002 0.48

50331 1195 2257 2.48 19.26

*  All Area NH; sources dominated by agriculture, except Salt
Lake County

MR RN RN LR RN E RN RN NN RN RN RN RN NN R RN RN RN RN RN R RN R RN R RRRRRRAR RN RS

T A P A T A O I T I [ [ e g

Salt Lake County, Area NH; sources dominated by NG Home
| ][]

1.50 255 434 7.37 125 21.3 362 61.6 105. 178, 302, 514, 4422, 10 .20 .40 .80 1.60 3.20 6.40 12.8 25.6 51.2 102. 205. 56. Heatmg

Emissions Modifications — Based on model biases of column sums, 0-300m statistics

e All NH; emissions multiplied by 4
* Onroad NOx emissions multiplied by 2
*  HONO/NOx onroad emission ratio = 2.5% (based on nighttime measurements)



Column Sums of NO; and NOx from Twin Otter Profiles
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Column Sums: Model versus Observations

WRF/Chem(4-km) NOx+Aerosol NO3 (molec./cmz)
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Model — Twin Otter Comparisons on CSD website

Height AGL (km)
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Model Nitrate Biases — Incremental Improvements

Model/Obs. Aerosol NO; Median Ratios
All January Data, 0 — 300 meter (AGL), (~3200 points)

Base: 0.1

Snow Albedo = 0.85 0.16
4 X NH3 emissions 0.23
NO, + NO, = 2HNO, 0.46

2 X Onroad NOx emissions  0.60
NO2 deposition > HONO:  0.75



