";I:lﬂﬂﬂt
Fregram

i

NRS-06 Research and Product Development to Support the Joint Fire
Science Program and the National Fire Plan

SMOKE TRANSPORT MODELING
AND MONITORING




Presentations

= Development of modeling tools for predicting smoke dispersion
from low intensity fires — Overview of JFSP project - Warren Heilman

= Field design for smoke modeling validation - John Hom

= Scalarand particulate fluxes from prescribed fires in the New Jersey
Pine Barrens - Ken Clark

= Numerical modeling tools for simulating smoke dispersion and
emissions from low-intensity fires - Ryan Shadbolt




Development of Modeling Tools for
Predicting Smoke Dispersion From Low-
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Project Goal

Adapt three existing
numerical models for
predicting short-range
smoke transport and
diffusion from low intensity
fires and evaluate their
performance using
observational data from
prescribed burn
experiments.




Project Hypotheses

1. Land-surface characteristics, such as terrain and forest
vegetation, and near-surface atmospheric processes
induced by variations in terrain and vegetation can
have significant impacts on smoke transport and
diffusion from low-intensity fires.

2. Improved understanding of these impacts will lead to
better predictions of smoke transport and dispersion
over areas of complex terrain and forest vegetation.




Model Adaptation and Evaluation

RAFLES

The RAMS-based Forest
Large Eddy Simulation
(RAFLES) model, which
has been used to simulate
biological dispersal in
forest canopies (Bohrer

2007), is being adapted to
simulate smoke dispersion
from prescribed/wildland
fires and the effects of
canopy structure on the
dispersion.
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Example RAFLES simulations of circulations (ejection-sweep
dynamics) and humidity within and above a forest vegetation
layer. Green surface in figures represents the canopy top; tree
stems are represented by brown; temperature on the back “wal
(From Gil Bohrer)
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Model Adaptation and Evaluation

ARPS-FLEXPART

- 18:05ZSun 2 Jun 2002 T=21900.0 s (6:05:00)
sl 200 Vertical Plane From (0.1, 9.9) through (9.9, 0.1) KM

The Advanced Regional
Prediction System (ARPS),
originally developed at the
Univ. Oklahoma, has been
modified to include canopy
effects on boundary-layer
dynamics and is being used to
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simulate the atmospheric
response to “fires” in forested
environments.

MEtEOI:OlOQIC?' OUtp_Ut from Example ARPS simulation of circulations and potential
ARPS simulations will be used temperatures resulting from an imposed 8oo W m-2 heat

- . source at the surface in a forest vegetation layer. (From
to drive a particle transport il eceain
model (FLEXPART).

pt(K, Shaded) Min=287. Max=312.
UV-W (m/s, Vector) Umin=-1.34 Umax=16.17 Wmin=-0.94 Wmax=1.48

ARPS/ZXPLOT dbltrbl100m Plotted 2010/04/14 13:40 Local Time




Model Adaptation and Evaluation

WRF-FLEXPART

The Weather Research and
Forecasting (WRF) system has
been coupled to the
FLEXPART particle transport
model (Fast and Easter 2006)
and will be modified to
include canopy effects on

boundary-layer dynamics. It
will be used to simulate the
atmospheric response to
“fires” and the associated
transport of smoke particles

Example WRF-FLEXPART simulated surface CO
e e concentrations during the October 2007 southern
from “fires” in forested California wildfires (From Lu et al. 2009)

environments.
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Meteorological and Smoke Monitoring

Prescribed burn experiments
are being conducted in the
New Jersey Pine Barrens with
in situ ground- and tower-
based meteorological and air
quality instrumentation. Data
from these experiments will
be used to evaluate the
meteorological and air quality
simulations from RAFLES,
ARPS-FLEXPART, and WRF-
FLEXPART, as well as improve
our understanding of forest
vegetation impacts on the
atmospheric environment
during wildland and
prescribed fires.
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Experimental Design
NJ Pine Barrens

Pine overstory, Vaccinium with Oak understory 265
Acres

Ambient measurements

1 km NW of burn site Plow lines (Ignitions along

lines from south to north)
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Meteorological and Smoke Monitoring

* Prescribed burning was severely limited in NJ
this year because of snow/precipitation.

= First prescribed burn experiment started on
the morning of March 26, 2010.

= NJFFS halted all prescribed burns in NJ
shortly after 1200 LT on 3/26 due to adverse
fire-weather conditions and wind concerns
associated with a sea breeze front.




Discussion

=  Smoke/air-quality research in NRS-06

= Participation in field campaigns (e.g. RxCADRE, FireFlux) in other
locations

. 277?




