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Fire & Carbon

GFED: The global amount of carbon combusted through

fires is about 2.0 Pg C year, or about 22% of global fossil
fuel emissions.

van der Werf et al. 2010. Atmos. Chem. Phys. Discuss.,10:16153-
16230, www.atmos-chem-phys-discuss.net/10/16153/2010/

CBM-CFS3: From 1990 to 2006 Canada’s managed forest
was a Carbon Sink on
average, but it was a
Carbon Source

In years with large

burned area.

Kurz, W.A. et al. 2008.
PNAS 105:1551-1555.
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Fire Emissions Project

Purpose:

Improve access to emissions model inputs and results for targeted
users

Provide best estimates of total carbon emissions and some
emission components to user community

— Geospatially at 1km resolution
— At daily to annual temporal resolution
— For recent fire years (1980’s to 2009)

Result:
Improvement in data sets & model for emissions estimation
Development of a prototype web-based system (WFEIS)

Regional-scale estimates of emissions based on two burn area
data sets

-~ Supported by a 3-year grant from NASA Carbon Cycle Science
% Program — Applied Sciences Program
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WFEIS Web-accessible Framework

The WFEIS website allows for two approaches for making
fuel consumption and emissions estimates

SIS | w Zimbra: Inbox (1731) | L Call For Abstracts General... |ﬂHome - E44223 Guif of M...  |E3 Dashboard - MTRI | [_| WFEIS - home | [J Emissions Calculator o= = X
) | http:/fwfeis.mtri.org/calculato - |G| |- NEHA Pl
|2l Most Visited |_| Getting Started = Latest Headlines ® MTU Research Proposal... ® J.R. Van Pelt and Opie ... || NASA CMS - Sign In E3 Dashboard - MTRI 5] NSPIRES - NASA Resear... ¥ Michigan Tech Login I3 Bookmarks
WFEIS Home

Wildland Fire Emissions Information System (WFEIS ) V. 0.1

Emissions Calculator APl User Interface M eth Od #1 .
Select Burned Area Produ;::s‘.ct - WF E I S Em |SS|OnS

MODIS DEBAP

= Calculator:

®Temporal Extent Selection

S http://wfeis.mtri.org

End date (mmi/dd/yyyy): /
®Spatial Extent Selection (Please select one)
Pan Map below to define geographic (N,S,E,W) p s Method #2 :
Option 1 N

Geographic Extent - ] WEFEIS responds
8 to queries

B submitted via

B T properly encoded

URL requests (it

e implements a

State/province: (None) -

Air Quality Partnerships: (None) ~ Map of air quality partnerships R E STfu I We b A P I )
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WFEIS Framework

http://wfeis.mtri.org/api/emissions/fuelbed=fccs1km/bu rnedarea=mtbs/\e\
oregion=western/1000hr_FM=None/Duff_FM=None/CanopyPerConsume
=None/PercentBlack=50/combustion_stage=total/stratum=total/output_u
nits=tonnes/emistype=carbon/map.kmI?DRNG=2002-07-01,2002-07-
31&ROI=StateProvince,usa-OR

Web Browser
Access

T~
( b URL-formatted QUERY
User Interface
NG /
e <
\ RESTful Interface < HTTP Access } /

A

CONSUME Backend

—~— |l

Python Scripts}

Django Web Framework

Spatial Database
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WFEIS Output

@Googie Earth
File Edit View Tools Add Help
v Search

Fly To | Find Businesses I Directions |

Fly to e.g., Reservoir Rd. Clayville, NY

]

v Places
5 L& My Places
=& wfeis_emissions-1kml

@ 1B Results Summary Results Summary

Click to view! . < T
The following tables summaries the results for all polygons contained in this
folder.

Emissions Species| carbon
Stratum total
Polygon Count 132
Sum of Results 1.080e+07 tonnes
" Area 3.717e+03 km*2
Click toview! / Hormalized Results| 2.905e+03 tonnes/km*2
File Created (UTC): 2011-09-29 15:25:47.823337

http-hwfeis mtri.org

liapi

lemissions

iuelbed=fccs 1km
lburnedarea=mtbs
Vecoregion=western
11000hr FM=Mone

WDuff FM=Mone

Permalink URL:  |/CanopyPerConsume=None
IPercentBlack=50
Ucombustion stage=total
Ustratum=total

Voutput units=tonnes
Vemistype=carbon

map. kml
IDRNG=2002-07-01.2002-07-31
IROI=EtateProvince.usa-OR

Contact Info: Michigan Tech Research Institute (hitp.//miri.org)|

¥|8 Temporary Places

o V& wifeis_emissions.kml

= V] & wfeis_emissions-1Lkml
o V& wfeis_emissions-2.kml
@ [V]E3 Results Summary

-Google

BEE
— 2 Data 510, NOAA, U.S. Navy, NGA, GEBCO
’/Lafers Earth Gallery » | 42°17'46 12° N 123°52'31 65" W elev 2427 ft Eyealt 6251 mi
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Comparison of Models

Other fire emissions models:

-\-

-- CONSUME 3.0 -- CanFIRE

(USFS) -- Canadian FBP /
-- FOFEM 5.7 -- GFED (NASA)

(USFS) -- FINN (NOAA)

Non-spatial, plot-level !} Emission

(Consume 3.0, FOFEM 5.7) emicsions o Factors - EF

Semi- or Pseudo-spatial
(Canadian FBP, CanFIRE)

Global-scale (GFED)
Active fire estimates of burn area (FINN) vs. burn area

WFEIS uses moderate resolution data of burn area and
biomass to make regional-scale fire emissions estimates
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Comparison of Models

-- 2002 Biscuit fire in southern Oregon

-- 2003 Montreal Lake central Saskatchewan
-- 2004 Boundary fire in interior Alaska

-- San Diego County, California 2003 and 2007

‘Wildland Fire Case Study Locations

| 2004 Boundary Fire

-

Five fire events:

>

2003 Monireal
Lake Fire

2002 Biscuit Fire .

2003 and 2007
San Diego-Country Fires
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10.15 17.76 28.55 33.89 89.97

(SanDiego (SanDiego (Montreal (Boundary) (Biscuit)
07} 03) Lake)

Fuel Loading (kg m-2)

o
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Results:

-- Models generally agree (within 25% of each other)
but vary due to model assumptions

-- Vegetation fuel density, structure, and condition
(fuel moisture) are important drivers of emissions
variability

-- Global-scale GFED modeled emissions are
consistent with landscape/regional-scale estimates

French, N.H.F. et al. (2011), "Model comparisons for estimating carbon emissions from North American
wildland fire," Journal of Geophysical Research, 116, GOOKO05.
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For the Biscuit fire case, the
WFEIS model was run with two
burn area maps.

The burn area and total carbon
emitted is higher with the Landsat-
derived map by about 16%

Area normalized emissions were

very similar, but vary due to use of
daily weather information and the
type of vegetation in the burn o

I s Kilometers

Landsat: 200,400 ha 3.10 kgC/m¢# 6.20 TgC > Landsat-derived Perimeter
MODIS: 170,000 ha 3.07 kgC/m&.5.22 TgC MODIS-derived Perimeter
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