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Outline

A Motivation

I Why do we want to perform simulations over large
domains at high resolution

A Modeling over North America
I Describe methods
I Show results at surface and in upper troposphere

A Opportunities and Challenges of High Resolution
Atmospheric Chemistry Simulations



Simulations at high resolution over large domains

A Provide context to the science topic
A Gives good representation of the processes

North American Monsoon

circulation in upper
troposphere for August 2006

Cooper et al., 2007
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Emissions
are better represented at high resolution
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ContinentalScale Ozone Events during
the North American Monsoon

Pls: Mary Barth, Aim&lodzic

CoL QayY Miedidmiel loysd Emmons, Gabriele
Pfister JeanrFrancoid.amarque Sashaadronich Jeff Lee

Students: Robihocatellj Frances RoberGregory

Goals:
1) Investigate role of North American Monsoon on upper troposphere ozone
2) Investigate air quality during the summer 2006 heat waves and wild fires



NAM simulation using WREhem
Model Configuration

Simulation dates: July XDAugust 3, 2006
Dt = 20 s; output every 1 hour for most of simulation
1200 x 900 x 51 grid points; top= 10mb

Dx=4km ~120chem Sp Topography height meters MSL
120°W 105°W %0°W 75°W
0.2 72 (e
1.3 210 ks
5.3 540 - asoN
10.3 565 L a0
15.1 650 L psen
20.9 1050 g T - - 20°N
25.1 1650 110" 100°W 90°W 80°W

Simulation was conducted on the NCAR bluefire machine with support from NCAR/CISL ‘




Model Configuration

A Physicg No convective parameterization
A Meteorologyc Lightweight nudging to observations

A Chemistry
I Gasphase and aerosol chemistry predicted
I Emissions: Anthropogenic, Biogenic, Wildfires, Aircraft
I Aerosols feed back to radiation and to clouds in meteorology
A LightningNQ, parameterization for cloud resolving scale
I LightningNQ, tracer for help with analysis
A Scalar code: 8 tracers

I Stratosphere, boundary layer, horizontal boundaries, wildfire
I Twin tracers: one passive, one with-ady lifetime

http://acd.ucar.edu/~barthm/namcase.html



2006 NAM Simulation with Chemistry

A Meteorology
I Evaluate with observations

A Surface Ozone
I Evolution during time period

A Upper Troposphere Ozone
I Processes



Evaluation of Meteorology
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Evaluation of Meteorology
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A Summertime convection reasonably represented

Tendency for WRF to predict more convection than observed



Evaluation of Meteorology
2m Temperature & 10m Winds
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Evaluation of Meteorology
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/A 300hPageopotential
heights and airflow are
well represented

A The anticyclone
Indicates where the
heat wave at the
surface is occurring
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Weather Pattern for July 2006

Geopotentialheight at 500hPa

WRRF2m Temperatureanomalies

West Coast: 1&5 July

Plains: 1517 July
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U 2m temperature anomalies,
In comparison to the NARR
climatology of previous 26
years (1972005), showt8
degree anomalies



