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Introduction

In order to provide meteorological inputs to photochemical models for various regulatory
purposes and research studies, over the past decade, it has become common practice to
use a mesoscale numerical model (most ofien MMS5 and RAMS) to simulate a particular
time period. Mostly, these have been run for particular ozone episodes that ocourred
during particular special study periods (e.g., LMOS, SARMAP, CCOS, TexAQS, ete.).
However, recently there has been a desire to reproduce an entire annual cycle of
meteorological fields over most of North America. While MM has been used to perform
these annual simulations, a question can be raised as to whether there are other existing
datasets that could be used to provide the necessary meteorological inputs to
photochemical models, especially considering the plethora of operatiopal

implementations of numerical models that run daily.

This report will examine the possibie sources of these altemate datasets. We will evaluate
the most likely candidate datasets from several perspectives:

(a) the scientific formulation of the models including a technical appraisal of the
formulation of the models and/or analytical procedures that produced the data
sets;

(b) the completeness, adequacy, format, and availability of the archives;

(c) the Rasibility of supporting the current generation of grid-based air quality

models;
(d) recommendations of which datasets might be candidates for multi-variable
performance evaluations.
Dataset Requirements

In aitempting to identify possible candidate datasets, it is helpful to impose certain
yninimum requirements to reduce the range of possibilities. Therefore, we will only
consider datasets which:
» have a grid resolution less than Yalegree (or 60 km)
$ are available with a time resolution of at least 6 hours (4 times per day) :
% pust cover a domain similar to the North America MMS5 grid (Figure 1) used in
previous and curment annual runs
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Figure 1: Domain depletion for 36 ki grid anmual ruRs

Possible Dataset Sources

Virtually all of the meteorological datasets that are routinely produced and poteniially

archived are derived from operational forecast cycles. While there are some exceptions,

most notably the NCAR/NCEP Reanalysis Data and some ECMWF products, these
datasets are global datasets which do not meet the minimum resolution requirements
listed above.

Numerous numerical models and analysis sofiware are run operationally daily to produce

a range of products from global scale (order 100 k) down to regional scale (order 10
km). These are run by a range of organizations around the world from national

government laboratories to universities fo private companies. We will focus in this report
on the organizations in the US. There are numerous countries and centers that run global

models which cover the US, such as CMC (Canadian Meteorological Centre), UKMO

(United Kingdom Met Office) (England), ECMWF (European Center for Medium Range

Weather Forecasting), IMA {Japan Meteorological Agency), CSIRO (Commonwealih

Scientific and Industrial Research Organisation, Australia), CPTEC {(Centro de Previsdo

de Tempo ¢ Estudos Climaticos, Brazil), among others. However, the grid resolutions

over North America from these models do not meet the target criteria and access of these

data, even if archives exist, can be somewhat problematic and expensive.



Partial list of US organizations producing operational data

NOAA/NWS/NCEP — main national forecast center in the US running various
forecast and analysis models — ETA, MRF (produces AVN forecasts), RUC
Other US government labs
o NOAA Air Resources Laboratory (ARL)
o NOAA Forecast Systems Laboratory (FSL)
ious Department of Energy (DOE) labs
o National Center for Atmospheric Research (NCAR)
Department of Defense
o Air Force Weather Agency (AFWA)
o Fleet Numerical Meteorology and Oceanography Center (FNMOC)
o Defense Threat Reduction Agency (DTRA)
o Individual bases — Dugway Air Force Base, efc.
Universities
o Colorado State University
o Penn State University
o University of Utah
o University of Oklahomma
o Florida State University
o University of Wisconsin
Private companies
o Meso, Inc.
5 ForesightWX
o ATMET
o Mission Research Corporation
O
o]

]

Weather Central
DoD contractors — TASC, PRC, etc.

The majority of these organizations either focus on their own ndividual needs, or the
needs of their client base. Very few of these groups actually produce higher resolution
analyses and forecasts for all of CONUS and North America. From the above list,
following are the list of groups that produce at least daily forecasts or analyses at
adequate resolution for the continent:
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ForesightWX — produces 10 km resolution over CONUS 4 times per day, hourly
forecasts with MM5

Weather Central — uses a derivative of RAMS (University of Wisconsin - NMS
model) to produce 20 ki CONUS forecasts. Focuses primarily on TV weather,
distributes graphics and limited data.

ATWA — MMS forecasts over CONUS, resolution location of nests vary
depending on political situation






