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NOAA Air Resources Laboratory: Five Collaborative
Speciated Atmospheric Mercury Measurement Sites
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time series of RGM concentrations measured at Grand Bay
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RGM (pg/m3), FPM (pg/m3), SO2*5 (ppb), O3 (ppb)
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® Peaks are
important to
understand

® Opportunity
for model
evaluation

® Just one
episode of
many

Can we reproduce this episode with
an atmospheric mercury model?
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= NOAA “EDAS 40km” met data (grid points
shown here) +Greene_Coupty )
. . [_,
= Ok for regional analysis, but too coarse for
local analysis ) '
= Unlikely to simulate sea-breeze well, and in 0, .
general, wind speed and wind direction are
unlikely to be very accurate on local scales  Lowman y
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We created a 4km resolution met data set -
also with enhanced vertical resolution —
using the Weather Research and Forecasting
(WRF) model (grid points shown here)
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This is the period that you just saw — a measured
peak, but not a modeled peak (BARRY - blue line)

RGM Concentration (pg/m3)
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J We typically assume emissions are constant throughout the year

J May 2008: “typical” month for SO2 emissions at the Daniel plant
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But, hourly SO2 emissions at the Daniel plant were not
constant... and so Hg emissions were also likely variable

May 4-7, 2008
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SOME CONCLUDING THOUGHTS (and questions):

In order to “use” the AMNet data, we need

* Emissions information with higher temporal resolution
(better than annual once every 3 years)

* Meteorological data with higher resolution
...no matter what kind of analyses we are doing
 Comparing Trends; Trajectories; Dispersion

Justification for the network depends on being able
to use the data meaningfully!

How can we improve this situation?



This model evaluation exercise will be more fully
characterized for this one episode at this one site

Of course, must look at other episodes, other sites

Variations and uncertainties in meteorology and
emissions make local plumes “stochastic”...

Even if a model was “perfect” it would not be
generally possible to reproduce a local plume hit
at a monitoring site.

What is the best way to evaluate (and improve)
models?



Thanks!
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Modeling — Comprehensive Fate and Transport Simulations

Start with an emissions inventory

Use gridded meteorological data

Simulate the dispersion, chemical
transformation, and wet and dry deposition of
mercury emitted to the air

Source-attribution information needed at the
end, so optimize modeling system and
approach to allow source-receptor
information to be captured

HYSPLIT-Hg developed over the last ~10 years
with specialized algorithms for simulation of
atmospheric mercury
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(Proposed Alternative) Figure 3. Time series of Reactive Gaseous Mercury (RGM), Fine Particulate Mercury (FPM)
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