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Towards an improved El

3 Projects Wori(ing Together

Analysis

Fire Information

Emissions

* Where are the biggest
sources of uncertainty?

* What can be easily
changed / constrained?

~ SEMIP

* How best to utilize all
available fire info?
Local and satellite?
Real-time and retro-
spective?

» SMARTFIRE 2

* How to utilize satellite
information on fuel
moistures, plumes,

& more?

» BlueSky Framework

Science
Program
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Increasing Demand for Fire EI

Many groups, not just EPA:
—land agencies, states, first nations

Faster EI development:
—yearly reporting

regional/national
annual total

Multiple purposes: A
—GHG/Carbon reporting
—Short lived climate forcers

—Air quality Ioca;zed
daily/hourly



Current Fire Els

 Many Fire Els done for many purposes
 Methodologies differ

Different Fire Detects
Different Fuel Loadings
Different Consumption Models

Different Emissions Factors

— databases and models change over time

* Resulting differences can be large
— reasons not generally clear



Current Fire Els

* Resulting differences can be large
— reasons not generally clear
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S E M I Smoke and Emissions Model
Intercomparison Project

Cross-cutting model
intercomparison project

Evaluations at many different
output levels

Anyone can add data/model
output

Standard test cases
Standard comparison metrics

All documented on web:
http://semip.orqg

] Fire Information System

MODELING STEP
|

E ——

i Fuel Loading

—_—

| Total Consumption |

—_—

i Time Rate of Consumption '

—_—
‘ e ?
] Emissions
_
Plume Rise
||
e
. | Dispersion |

OUTPUT LEVEL

Basic Fire Information

Fuel Loadings

Total Consumption

Time Profile of Consumption

Speciated Emissions

Vertical Plume Profile

Total Column Smoke

Ground Concentrations



S E M | Smoke and Emissions Maodel
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SEMIP utilizes a series of test cases to analyze to serve as a starting point for SEMIP's
analysis. These case have been selected to try to represent a wide array of conditions, fire types,
regions, vegetation, weather, and use cases. It is expected that additional test cases will be added over
time.

National Cases
1. Fires Everywhere 2. National
Emissions Inventory 2008 SEMIP INITIAL TEST CASES

1. FIRES EVERYWHERE

Regional Wildfire Case 2. NATIONAL EMISSIONS INVENTORY
3. California Wildfires (2007 & 2008)

.

¥ { 5. TRIPOD COMPLEX |

Individual Wildfire Cases
4. Bugaboo Complex 2007 5. Tripod \e.mommsw |
Complex 2006

| 7. souTHEAST R |

Prescribed Fire Cases

6. Northwest Regional Rx Season 7.
Southeast Regional Rx Season 8..[ 3. cauFoRNIA WiLDFIRES | /
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Emissions Bulk Formula

FUEL BURNING EMISSIONS
EMISSIONS =
AREA X LOAD X EFFICIENCY X EACTOR
Y
CONSUMPTION

Uncertainty
.Y

el

A priori, might expect uncertainties to rank as:
A ﬁ Area < Consumption < EF

AP & P L T
W & P
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Emission Factor
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Fuels and Consumption

Original FCCS 1 km

Example: Tripod Fire 2006 L

Ly

THT

175,000+ acres |
(71,000 hectares)

DDDDDDD

Multiple fuel types

ICS Report location in

corner of area burned

How does point variability
scale to a large fire area?




FCCS Oringinal Mapped to 1 km. Clipped to Tripod Wildfire Extent FCCS LANDFIRE Mapped to 1 km. Clipped to Tripod Wildfire Extent

Original FCCS 1 km FCCS LANDFIRE Mapped to 1 km

Total Fuel Loading (tons/acre) Total Fuel Loading (tons/acre)
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FCCS Cringinal Mapped to 1 km. Clipped to Triped Wildfire Extent FCCS LANDFIRE Mapped to 1 km, Clipped to Triped Wildfire Extent

FCCS LANDFIRE Mapped to 1 km
Total Fuel Consumption (t/a)

Thousand hour fuel moisture = 8%
Duff fuel moisture = 25%

Original FCCS Mapped to 1 km
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Scaling from a point to westwide
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Changes in 2008 Due to Path

 Only large fires (from MTBS)
 Fuel maps: FCCS1-1km, FCCS2-30m, LANDFIRE-30m fuels
e Consumption & Emissions: CONSUME3.0 & FOFEMb5.7

2008 Contiguous-Us PM,,, PM, ., and CH, Emissions using MTBS Fire Perimeters
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Fire Information

Fire Detects - 2004

* Emissions inventory P o e
T . [ 101-500

depends explicitly on fire - e
area, location, and timing /' f

« Major regional differences |
In reporting systems, fire -

size, fire types, and fire
detection




Quantity and Timing

Choice of fire information system affects timing

Blue =1CS209 Wildfire Reports
Red = MODIS Fire Detects
Yellow = HMS Fire Detects

Area (million acres)
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NC DFR Fire Reports over EPA Events

Green Dots that show through are EPA events that are not represented as wildfires
in the DFR Fire Reporis DB -

Green = EPA NEI
fires missing from
NC DFR database

Orange Dots that show through are wildfires
in the DFR Fire Reports DB that are not represented as EPA evenis
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EPA database : . R

Courtesy G. Curcio




Area Bumed (kmz) Comparison by State: Agriculture, Non-federal

T h W Rangeland, Federal, State and Private Lands (August - December)
e eSt ek = WRAP X NCAR o

2500 A NESDIS OSMARTFIRE m
B  eGFED © RAQMS X
2000 X X This study
0]
* WRAP states 2002 inventory | 1so0 A . S "
compared with various fire 1000 $ X
reporting systems (both ground o0 % g . o
and satellite-based). | X
0 % ¢ %1 g w ¥ 8 g ¢ 8
* Most systems only reported a Az CA CO ID Mr ND NV NM OR SD UT WA WY

fraCtlon Of the WRAP EI acres. Fig. 11 Area bumed from August through December of 2002 in 13 WRAP states. With the exception of

August, these months are outside of the primary natural fire season, however several additional products
are available after July 2002 following Aqua’s data availability.

* SMARTFIRE overall detected

only 52% of WRAP EI acres. 100% |
80%
* But, SMARTFIRE does not
include Ag burns (~1/3 of 60%
B Federal/State/
tOtaI) P?ﬂi::. 40%
B Non-Federal
Rangeland  20%
O Agriculture |
0% o

AZ CA CO ID MT ND NM NV OR SD UT WAWY mm

Soja et al, 2009

Fig. 12 Percent area burned from each category in individual WRAP states for 2002. One might expect



Some Preliminary Conclusions

Relative weight of uncertainties:
Area = Consumption = best known EFs
for regional summaries.

But, for air quality uses, the uncertainty in area
becomes even more important.

Caveat: in much of this, we don’t know what we don’t know.
This is especially true for EFs.
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Plume Rise

We matched 163 plumes.
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throughout the West



Changes Underway

Focus on:

 Plume height constraints
Additional emission calculation schemes
Better treatment of fuel moisture
Spatially explicit fuels (all fuels in perimeter)
More recent fuel map (FCCS2 30m national)
Incorporating more local data

* Fire information, e.g. from states

e Local fuel surveys

R



Needed

More local data:
fuels
fire perimeters
emanagement information
eancillary data

More types of information:
*Cross comparison of various types of data may be able to
constrain uncertainties

More explicit treatment of uncertainty

Aggregation databases (gathering information in one spot)



BlueSky Framework

Fire Red = Current NEI path
Info
SMARTFIRE
ICS-209 Fuels
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BlueSky Improvements Underway

Fire Pixel Location
& Sub-Pixel Fire
Parameterization
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Tackling the Fire Information Problem

SMARTFIRE 2

Raw fire information sources

Source-specific association

Fires in similar conceptual
dimension for each data source

o @& <

v l v

o § T

Spatio-temporal associatio\ J /

Query-able database of associated

fire information

Reconciliation and other
task-specific processing

Specialized output streams
(e.g., real-time daily activity,
retrospective, geographic,
agency specific)

Any number of input
databases
* ICS-209
* NOAA HMS
« MBTS (burn scar)
» Helicopter perimeters
s FETS
e State Rx DBs
e Annual reports
Local forest
databases, e.g. fuels

Preserves all input data



Customizable Metrics

SMARTFIRE 2
Query-able database of associated
fire information
————— = = = = = = = Specific outputs
Reconciliation and other * prObablllty Of existence
task-specific processing ° |at’ lon point location
v * spatial extent
Specialized output streams . .
(e.g., real-time daily activity, . . . e final size
retrospective, geographic, o ti
egeney Speaiic) time resolved growth
o fuels
e emissions
Multiple processing streams * more

Each processing stream based on a
customizable set of “trust” metrics for each
input db



Thank you

In particular: JFSP, NASA, DOI/USFS Seience
Also: NFP, USFS, EPA and others

More information:
« SEMIP: http://semip.org
* BlueSky &
SMARTFIRE: http://blueskyframework.org

Sim Larkin
larkin@fs.fed.us
206-732-7849

Sonoma Technology, Inc.



End of Presentation

Thank you.
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Emission Factor
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Scaling

. . . Tripod
Example: Tripod Flre. 2006 Complex
@, 2006
+ epaor
175,000+ acres | 7 e

.I' Fire Locations

. . m Final Perimeter

® Fuel Type
B "o Lodgepole
LB

.. PA Ponderosa Fine,
m ° - Douglas Fir

(71,000 hectares)

Multiple fuel types

Subalpine Fir,
Engelmann Spruce,

B oougios Fir,

Lodgepole Pine

ICS Report location Iin
corner of area burned

Pacific Silver Fir,
Min Hemlock

Western Hemlock,
Douglas Fir,

- Western Redcedar,
Vine Maple Forest

How does point variability o
scale to a large fire area? [ e

Ponderosa Pine

- Savanna

HES e,



SMARTFIRE FireEvent Development (i of2)

Cave Creek Fire : . . E_—-F ‘= Sl z . | E_—-F ‘=

= Satellite Detect




SMARTFIRE FireEvent Development 2of2)

Cave Creek Fire
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