- CARBON FLUXES AND GREENHOUSE GAS EMISSIONS FROM WILDLAND
F' FIRES [N THE 2013 SUPPLEMENT TO THE 2006 IPCC GUIDELINES FOR
| - NATIONAL GREENHOUSE GAS INVENTORIES
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Wildfire vs. Prescribed Fire Aldehydes

Pains Bay Wildfire | ARNWR Rx ARNWR Rx PLNWR Rx PLNWR Rx
(Sm) (FI) (Sm) (FI) (Sm)
EPA Method TO-11A/8315
HPLC

0.066 pg/L 0.011 pg/L 0.061 pg/L 0.005 pg/L

0.038 pg/L 0.005 pg/L 0.035 pg/L 0.016 pg/L

Acrolein & Acetone <0.001 pg/L 0.011 pg/L 0.004 pg/L 0.013 pg/L 0.009 pg/L
0.014 pg/L 0.002 pg/L 0.003 pg/L <0.001 pg/L

Crotonaldehyde <0.001 pg/L 0.002 pg/L <0.001 pg/L 0.003 pg/L <0.001 pg/L
Butyraldehyde <0.001 pg/L <0.001 pg/L <0.001 pg/L 0.003 pg/L 0.001 pg/L
Benzaldehyde 0.090 pg/L 0.015 pg/L 0.002 pg/L 0.014 pg/L <0.001 pg/L
<0.001 pg/L <0.001 pg/L 0.003 pg/L <0.001 pg/L

0.005 pg/L <0.001 pg/L 0.005 pg/L <0.001 pg/L

0.028 pg/L 0.004 pg/L 0.002 pg/L <0.001 pg/L

m-Tolualdehyde <0.001 pg/L <0.001 pg/L <0.001 pg/L 0.026 pg/L <0.001 pg/L
<0.001 pg/L <0.001 pg/L <0.001 pg/L <0.001 pg/L

Hexaldehyde <0.001 pg/L 0.002 pg/L <0.001 pg/L 0.003 pg/L <0.001 pg/L
2,5-Dimethylbenzaldehyde <0.001 pg/L 0.006 pg/L 0.001 pg/L 0.003 pg/L <0.001 pg/L

Aldehydes concentrations were higher for the Pains Bay wildfire compared

to the flaming and smoldering stages of prescribed fires on the same
coastal forest ecosystems. The aldehyde concentrations for flaming stages
of prescribed fires were higher than the smoldering stage. Formaldehyde
and acetaldehyde were the major compounds for the smoldering and
flaming stages of prescribed and wild fires.
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Prescribed Fire Emission Factors

Emission Factors in g/kg (fuel dry weight) % of PM, 5
Location Stage Time | PMy, PM,,M | PM,. | PM,:Q | PM,:M CO | CO, | CO,c | NO, | THC | SO, | LG
ARNWR 11:08-
sompypt. | F1 | Tops | 142 | 227 | NA | 086 063 | 156 | 1680 | 1740 | 0.71 | 457 | 1.06 | 6.3(0.6)
PLNWR | FI/sm 11‘:_157' 813 | 11.0 | NANEEEEES 440 | 168 | 1530 | 1560 | 0.00 | 88 |023 | 83(13)
Croatan NF | FI/Sm 11‘;:_"3%' 548 | 539 | 540 | 414 372 | 168 | 1530 | 1680 | 6.69 | 127 | 157 | 2711
Croatan NF | FI 1156%% 113 | 094 | o067 | o061 064 |321| 1770 | 1690 | 108 | 43 |029| NA
CroatanNF | FI 11%3% 061 | 048 | 047 | 032 038 |223| 1790 | 1660 | 056 | 33 |022| NA
Croatan NF | Sm 11%52% 143 | 080 | 112 | o099 062 |347| 1770 | 1620 | 0.79 | 60 | 024 | 26(11)
ARNWR | FI 112‘2')12 649 | 292 | 649 | 487 2220 | 442 | 1730 | 1700 | 207 | 101 | 055 | 46(0.4)
ANRWR | sm 11‘2‘;70 338 | 167 |CH11 084 |341| 950 | 920 | 0.81 | 303 | 043 | 15(0.2)
Croatan NF | FI/Sm 11%% 180 | NA | 167 | 163 NA | 206 | 1660 | 1350 | 0.87 | 50.1 | 0.19 | 7.4 (0.9)
Grecy p | 12057 S NA 802 | 867 NA [401|1750 | NA | NA | 20 | NA | 3.2(0.4)
Swamp 13:35
PLNWR FI 11(11_‘:'&' NA | NA | 949 | 1044 | NA |610]| 12720 | NA | NA | 17 | NA | 45(04)

PM, : typically composes at least 2/3 of total ambient PM, and roughly 80% of PM,, from
biomass combustion sources. In general, our PM, c and PM,, EFs were lower or similar to
those published in other open biomass burning studies. Organic soil burning PM, - EFs can
exceed 40 g kg. Levoglucosan (LG), a sugar anhydride produced from cellulose
combustion composed a high percentage of PM, : in the Rx fire smoke , accounted for 3 to

10% of total PM, ; mass.
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Peat, Peaty, Peatland, Muck, Organic Soil, or Histosol
What 1s 1t?
3% of the Earth’s land area (400 Mha) and 15-30% global soil C stocks

FAQO (2006/7) defines organic soils (Histosols) as: Soils having organic material, either:

1. 10 cm or more thick starting at the soil surface and immediately overlying ice, continuous
rock, or fragmental materials, the interstices of which are filled with organic material; or

2. cumulatively within 100 cm of the soil surface either 60 cm or more thick if 75% (by
volume) or more of the material consists of moss fibres or 40 cm or more thick in other
materials and starting within 40 cm of the soil surface.

Organic material has one or both of the following:

1. 20% or more organic carbon in the fine earth (by mass); or

2. If saturated with water for 30 consecutive days or more in most years (unless drained), one
or both of the following:

a. (12 + [clay percentage of the mineral fraction 0.1])% or more organic carbon in the fine
earth (by mass); or

b. 18% or more organic carbon in the fine earth (by mass). The soils must constitute ‘a peat
layer greater than 30 cm on drained peats and greater than 45 cm on undrained peats.

Or

IPCC ( Chapter 3 Annex 3A.5 of the 2006 IPCC Guidelines) omits the 40 cm criterion from
the FAO definition.
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Estimation of Greenhouse_-"

Lie =A- Mg
Where:

L+, = amount of greenhouse gas emissio
N,O, etc.

A = area burnt, ha _

Mg = mass of fuel available
ground litter and dea
wood pools are as

C, = combustion factor, ¢

G, = emission factor, g ko

Note: Where data for M- and C
-~ actually burnt (the pr M.,




Generic Decision Tre

data on biomass |
available to estimate GHG
using advanced mode
or methods?

Use the detailed
Biomass burning data
for Tier 3 methods.

Use country-specific
Activity data and
Emission factors for the
Tier 2 method.

Use aggregate data and
Default emission factors
For Tier 1 method.




TABLE 2.4

FUEL (DEAD ORGANIC MATTER PLLS LIVE BIOMASS) BIOMASS CONSUMPTION VALUES (TONNES DRY MATTER
HA™ )FOR FIRES IN A RANGE OF VEGETATION TYPES

( To be used in Equation 2.27 , to estimate the product of quantities * Mg * C;" . i.e., an absolute amount)
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Use the detailed biomass
data for Tier 3 methods.
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uncontrolled and managed fire
emission factors and changes in
C stock and non-CO, greenhouse
gas emissions for Tier 2 methods.

Use default emission factors
for country uncontrolled and
managed fire C stock and non-CO,
greenhouse gas emissions (Tierl).
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Questions

Pains Bay Fire — Low Pocossin Backfire
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