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--Introduction--

--The WRAP-FETS and AIRNOW Databases--

--Displaying Modeled vs. Observed Results--

Agricultural burns in the Pacific Northwest region
adversely affect human populations by releasing large,
localized plumes of particulate matter into the atmosphere.
The ClearSky system, which utilizes CALPUFF, a
Lagrangian puff dispersion model, was developed to assist
burn coordinators in reducing these impacts by providing
smoke dispersion forecasts for each projected burn
scenario. However, there has been only limited evaluation
of this forecast system in terms of comparison to observed
particulate matter (PM) 2.5 values. In this project, we
attempt to provide burn coordinators for the Nez Perce
Tribe with a way to retrospectively compare results by
rerunning ClearSky with emissions data from the Western
Regional Air Partnership Fire Emissions Tracking System
(WRAP-FETS) and then comparing the results to observed
concentrations stored in the EPA's AIRNOW database.

The WRAP-FETS and AIRNOW databases are required to
compare ClearSky reruns with AIRNOW observed data.
Information from WRAP-FETS is used to provide burn
scenarios for CALPUFF, while the AIRNOW database is used
after CALPUFF is rerun to provide observed data at point
locations for comparison to the associated ClearSky model
run. A detailed diagram explaining the use of both
databases is shown below:

The current method of visualization for ClearSky only
provides modeled images of plumes within the ClearSky
domain. By rerunning ClearSky post-burn and providing
graphs of modeled versus observed concentrations at
specific monitoring sites within the Nez Perce region, burn
coordinators can visually assess whether the model was
accurate or not for certain conditions on certain days and
use this information to improve future forecasts.

Right: ClearSky model run on
July 19, 2009 using actual
meteorological conditions
with a simulated burn
scenario. The Kamiah, ID
PM2.5 station is
marked with a black “X”.

--The ClearSky Modeling System-Weather Research and Forecasting model (WRF):
Meteorological model used to model the gridded wind
fields over all of the time steps required for ClearSky
Meteorology-Chemistry Interface Processor (MCIP):
Extracts meteorological data from WRF and
converts it to the Models 3 I/O API format for
CALMET processing
File Type Conversion: The CALMET model is not
actually used in ClearSky, but the meteorological data
is converted with Fortran to a CALMET file for input
to CALPUFF.

--AIRNOW/ClearSky Emissions Extraction--

The methods for extracting modeled and observed PM2.5
concentrations at a site are almost identical because all data
is in plain text format. Point concentrations are simply
extracted when the user specifies which AIRNOW
monitoring site to analyze. A script then extracts modeled
concentrations from ClearSky using the same user-specified
coordinates of the AIRNOW site.

CALPUFF: A burn scenario file with data on burn
locations is fed into the CALPUFF dispersion model
along with the converted CALMET file to produce the
modeled PM2.5 point concentrations for the entire
ClearSky domain.

SAMPLE PM 2.5 concentration graphs for the location marked
by the “X” above. Above: This sample closely models the
spike in PM 2.5 due to an agricultural burn plume.
Below: This sample shows ClearSky inaccurately modeling
the smoke plume because there is only a very small spike in
concentrations at the Kamiah, ID monitoring site.

Flow Chart detailing the components of ClearSky

Above: AIRNOW monitoring sites within the Pacific
Northwest are marked as yellow pushpins. The Nez Perce
domain within ClearSky is marked as the yellow square.

--Conclusions--

The integration of the WRAP-FETS and AIRNOW databases
into ClearSky will allow burn coordinators throughout the
Pacific Northwest to compare modeled and observed
results for agricultural burns in near real-time. Although
the WRAP-FETS system is not yet fully automated, it
provides another useful forecasting tool for the ClearSky
system.

--Future Work--

The WRAP-FETS system is still a new tool for acquiring
burn data, and as such it is limited to providing data for
the Nez Perce tribe in western Idaho. One major project
goal is to incorporate other regions of the Pacific
Northwest into this system as data becomes more readily
available.
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