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Overview. of Eire El

Past (prier te 2002) Eire El was “simplifiedr

77

~ E1/SS/0/, estiimiates were: 1op-a0wii, colunty-Ievel.

Present (2002) Is muchi improeved, but costly
— BUL, Herels 116! 01goelag itnalng: avalanlé to
[EPEal It 1o GIAer: Vears (Us/iig. e Same) approacyi)

Euture Is bright...
— 1S requires a melanig. o new: aarapases; and.
[eclinoe/ogles




Pollutants in NEI for
Wildland Elres

Criteria & Other:
PM2.5, PM10, VOC, NOx, SO, CO, NHz

HAPS:

1,3-Butadiene
1-Methylpyrene
Acetaldehyde

Acrolein

Anthracene
Benz[a]Anthracene
Benzene
Benzo(a)fluoranthene
Benzo(c)phenanthrene
Benzo[a]Pyrene

Benzo[e]Pyrene
Benzo[g,h,i,]Perylene
Benzo[k]Fluoranthene
Benzofluoranthenes
Carbonyl Sulfide
Chrysene

Fluoranthene
Formaldehyde

Hexane
Indeno[1,2,3-c,d]Pyrene

Methyl Chloride
Methylanthracene
Methylbenzopyrenes
Methylchrysene
Perylene
Phenanthrene
Pyrene

Toluene

Xylenes




“Prior to 2002” Fire Ell Development

Pre 2002 Eire Elf was NOT: “time & lecationt Speciiic

x etall annual acres burned oy Stare;
National Interagency: Eire: Center (NIEC)) fire statistics
Annual acres burned estimates — USES, DOI, most States

State-level annual emissions

— Emissionsi / acre burned X acres burned in; State
(EE’s for multi-state averages of fuel type & consumption)

Allecate annpual State emissions te: county-level
x Appertioned by %, ofi State’s forested land in each County,

Allecate annual county-levellemissions: te montn
s Use State-levelltemporal allecation facters




2001 EFire Emissions 1n NEI
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Regional Fuel Characteristics
State- te County- level “allocation’

Annual te monthly “allocation’”




Pre 2002 > 2002 Eire El

Pre-2002 — event levelfire Elfwasn't a prority.

2002 — new neeads and capabilities
s Daily PM, O3 & Haze programs: put mere “pressure” on the Eire El




Satellite View of Cave Creek Fire
One of the LLargest Eires in US 1n June ‘05
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The Moderate Resolution Imaging Spectroradiometer (MODIS)
on NASA's Terra satellite captured this image of the fire on
June 23, 2005, at 11:50 a.m., local time

Source:
http://www.nasa.gov/vision/earth/lookingatearth/Arizona_Wildifire06.23.05.html




Difference in 24-hr Average PM2.5 June 24
Forecast

Fires — No Fires

June 24,2005 0:00:00
Min=-1 at {45,126), Max=144 at (96,97)




Difference in Max 8-hr Ozone for June 25 Forecast

(Fires — No Fires)

I21 265
18

15

12

June 25,2005 0:00:00
MR Min=-6 at (71,112), Max=30 at (74,121)



Scatter Plots of Max 1-hr Ozone, Max 8-hr Ozone
and daily Mean PM2.5 for June / July episode

Mz, 1-Hr. 03; June 189-July 7, 2006 W=, G-Hr. 03; Jdune 19-July 7, 2006

Note: only model-obs.
pairs selected where a fire
iImpact was detected:
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Pre 2002— 2002 Eire El

Pre-2002 — event-based fire El not a proriby.

2002 — new needsand capanilities
x Daily: PV, O3f & lHaze programs: pressured the Eire El

a |mpreved toels Improve the quality ofi the: emissiens
estimates

Event dataset deficits (ICS 209, DOI 1202)
Elre grewth rate data (acres/event, NOIF acres/day)
Ele names — often| incensistent over the lifie ofi fire
Errers & emissions, date & locatien differences,
Costly process tol track dewn & resolve the Issues




(Courtesy: USFS/Sonoma) August - Se‘ptember, 2005

“>Helicopter-flown burn perimeters

N
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(Courtesy: USFS/Sonoma) August - September, 2005 éfiff

¥ |CS-209 Reports (ignition point)

“>Helicopter-flown burn perimeters

N

50 Kilometers




2002 Eire Ell Developmentt

Fire Incident Datasets (/CS 209, POl 1202, some) States)

Huge Effiort by RPO’s / Air Scienices) to QA Datasets
s Errors & omissions
a Average daily fire size
a Special emphasis on; 14 fires =1.0,000 acres In size

Geo-referenced fuel type (NEDRS)

Geo-referenced moisture by date/location

FEPS used to calculate fuellconsumpition
s [Lookup matrix — combinatieons of regional fuels, moistures

WE & PB estimate emissions fiorx all Criteria & 29 HAPS

(Noete: Agricultural burning, where available was provided by RPO’s/States)

WE EI preparation by Air Sciences — funded by RPO’s
PB El preparation by EC/R — funded by US EPA
(HAP emission estimates added by US EPA)




Thousands

ACRES/MO

PM2.5 Emissions and ACRES 2002

a1

o

o
\

MONTH 2002

B Wildfire Emissions
[J Ag Emissions
- Wildfire Acres

[ Prescribed Emissions w/o acres
1 Prescribed Emissions with acres
—+ Prescribed Acres




2002 PM2.5 Annual Emissions from Wildfires and RX Burning

36km Grid Cells

0
tonsfyr




April 2002 PM2_5 Emissions RX and Wildfire (except GA)

tonsfday ! 1

April 1,2002 0:00:00
Min=0 at (1,1), Max=58 at (109,31)




August 2002 PM2 5 Emissions RX and Wildfire (except GA)

c=aug.annual_pm235_2002_36km_cmaq_ch05pm_2002ac_ptfire_daily.ncf

— 0
tonsiday 11

August 1,2002 0:00:00
Min= 0 at (1.1). Max=3539 at {16.74)




2005 Eires El Goals & Resources

Geals: Develop a method te estimate biemass burning
emissions that Is....

s Better than pre-2002 methoeds and
s Not as costly as 2002, buit provides...

m “acceptable” emissions Infermation unitil the “next
generation™ off databases & satellite tools are available.

Data Resources & lools

209 & 1202 Reports

MODIS satellite products

GOES satellite products

Estimation tools e.g., Consume 3, ECCS, BlueSky Framework




2005 Fire El Development

Whe? EPA/ORD with OAQRS
Obtain MODIS 2005 fire detects; 209 Reports
Euel meisture — from fuel moisture medels

Euel Consumption — adapted fron Inter-RPO; 2002 El
proeject’s matrix of fuel types & meistures

Combine (manually) MODIS 2005 fire detects with 209°s
s Use each method! te cross-chieck / supplement the other
s Resolve mismatches inilocation-timing-size: (as reseurces permit)
s Estimate evenit dates, daily fire sizes, lecations

Compare with other 2005 El data as availahle
s NOAA, BlueSky, NCAR, NASA, SMARTFire
s Refine as resources permit

El Quality: Pre 2002 < 2005 < 2002
Resoureces: Pre 2002 < 2005 << 2002




Satellite-derived Fire Data & Event Databases

Satellite-derived Data
Eliminates human error in database: preparation
Provides mere acecurate info on day-te-day’ progression of large fires
Potentiall for retrospective: analysiss ofi area buned (lsurnisecar - R&D)
Real time estimate off heat release (R&D)
Detection limit — 50-250 acres| (depending 6n Intensity)
Cloud interference: (limitation)
Cenversion of pixels e acres; (challenging Issue)




Acres Vs Pixell Relationship fior
FOREST Land Use

Excludes matches where Acres > pixels*247 (e.g.,
where satellite “missed” most of the fire)

ACRES vs PIXELS for FOREST Land-use

y =56.897x
R?=0.6899

PIXELS




Satellite-derived Fire Data & Event Databases

Satellite-denved Data
Eliminates errers in datanase preparation (fire lecation, size, date)
Provides mere acecurate info on| day-te-day’ progression of large fires
Potential for retrospective analysis ofi burn scar (R&D; Issue)
Real time estimate: off heat release (R&DrIssuge)
Detection limit — 50-250! acres, depending on intensity: (limitation)
Cloud interference (limitation)
Conversion of pixels to acres (challengingl Issue)

Events Databases
a Will centainl data onlfires not detected by satellite

15t Generation Hybrid Appreach

a Synergy. — 209 database ana satellive data

s 2005 EI - integration will be a manual, somewhat subjective precess
s Poweriul teol, high' potential — for example...




209 Reports

June 18, 2005 - July 9, 2005
Mote: Fire Size not indicated, detect only

June 18,2005 0:00:00
Min=0 at (1,1), Max=1 at (233,48)




MODIS FIRE DETECTS

blue=agq only,green=non-ag only.red=aq and non-agq in same qrid cell
June 18, 2005 to July 9, 2005

June 18,2005 0:00:00
Min= 0 at(1,1), Max= 3 at {348,32)




(Courtesy: USFS/Sonoma) Aug ust - Se'p]tember’ 2005 {:\?&f

® ICS-209 Reports (ignition point)

“>Helicopter-flown burn perimeters ..
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- MODIS thermal anomalies
® ICS-209 Reports (ignition point)

“>Helicopter-flown burn perimeters

(Courtesy: USFS/Sonoma)
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Post-2005 Eire EI Development

Eire Emissions Tracking System (EETS)
a WRAP States — on-line this summer

State Eire Tracking Systems
a e.d., North Carelina

SMARTEIRe
s Automated integratien ofi Events datalhase & Satellite data

Other Tools Development & Research

BlueSky Eramework Enhancements

Integrating multi-platferm data (GOES, AVHRER)
Integrating multiple event datahases

Burn scar, GPS and/or remote sensing of perimeters
Heat-release analysis, multi-chimnegy, plume rise
Near real-time emissions modeling




BlueSky Framework:

WEATHER FORECAST
MODEL OUTPUT

MM5S
WRF

MET INTERPRETER
CALMMS5

FIRE INFORMATION
REPORTING SYSTEMS

Wildfire ICS 209

FASTRACS
FUEL LOADING RAZU

TRAJECTORIES

DISPERSION

CALPUFF
HYSPLIT
CMAQ

SMOKE TRAJECTORY &
CONCENTRATION PREDICTIONS

EPM
FEPS
BURNUP

NFDRS  State Systems
Hardy (West) FETS

FCCS
CONSUME 1.02

CONSUME 3
BURNUP




Leaders in Satellite - Eire Research

USES Pacific Northwest Lalh

Senema llechnologies

US EPA Research Tinangle Park

NOAA Research Tirnangle Park

NOAA Silver Springs

INASA' Langley

INASA Geddard

Urel: Maryland

Ul ol Wisconsin

Nat. Center for Atmoespheric Researnch (Boulder)
USES Remote Sensingl Applications Center (SL City)
US Navy

Many: Others....




Summanry.

Pre 2002 — simplified;, tep-dewn
2002 — event-ased;, extensive cleanup®
2005 — 1°t generatien hybrid w/ satellites

Post 2005 — 2°¢ generation: ylorid
a Altomated integration — “events & satellites?
n POSt-fire: Bularscar analy/sis

a Quantitative use of heat release sensors
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Thank you!

More Info:




