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2. Approach M 3. EF and ER Definitions
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1. Introduction

Biomass burning (BB) is a significant source of . Emphasize recent/comprehensive studies that sampled a large number of EF =

trace gases and particles in the troposphere. fires and measured a wide range of species in fresh smoke. %ﬁ(gbiomas = molarmassC(g) C,

Recently numerous BB emission factors (EF) have . Compile EF estimates for convenient use in atmospheric models. C,

been measured from ground-based and airborne : o Maintain the link between the fire emissions and the fire type at a high . Wwhere'~"is the number of moles emitted of

platforms. level of detail, while preserving the option for less detailed schemes. d species Xtdivided by the total number of moles of
. Propose a method for dealing with unmeasured non-methane organic carbon emitted.

We summarize the recent BB EF measurements in compounds (NMOC) and their uncertainty. DX

an effort to improve the accuracy of atmospheric * g - Summarize post emission processes. p’ Emission Ratio (ER) = DY

. Compile estimates of biomass consumption by the main fire types on a per

. . ~where AX and AY are t
unit area and global basis. } background level (excess mixing ratios, or EMR).

models using a bottom-up approach.

ER is a dimensionless molar ratio between two
emitted compounds (measured at the source).
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5. Role of EF in Chemical Models

4. Biomass Classification
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6. Example Table: Pasture Maintenance Burning EF

8. Some Key Species
HONO

7 Platform . Airbome Airborne Airborne Avg Ground Avg Total Avg

-from Yokelson et from Ferek et : . ; 0 I y . o WS
Compound al12007) al [19%] - Uncertainty Avoragsi Uncertainty: "0 CIIAT Uncertainys WU T Uncertainty Total EF was calcglated as a 60% airborne/40% Ori g|na||y thou ght to be formed by
— groundbased weighted average [1]. - .
Carbon dioxide (CO,) 1591 1700 36 1684 36 1343 123 1548 142
EF measurci ot . s Carbon moneride (€O mooe 653 18 2 s s s 135 | . secondary heterogeneous reactions,
ethane 6.916 2.48 . 3, , , , , . 4
studies were averaged e womenoy 06 111 o T R o2t ors el SF”'y a'rbomdefdata ;oolloec.ted fOLth?Se Species. HONO is now thought to be directly
_ Nitric oxide (NO) 0.34 0.26 0.34 0.26 0.30 0.18 0.32 0.19 computed from 2.00 times the air average d !
accordlng to platform Ni:rogen dioxide (NO,) 0.93 0.93 0.15 0.2 0.62 0.82 [2] p g em|tted [9,10,5] PhOtOlyS|S Of HONO
) Ethylene (C,H,) 1.238 1175 0.260 1.184 0.262 1.42 0.79 1.28 . Ly 4 1 )
(airborne/groundbased). Acetic acid (CH,COOH) 4.172 4.172 19.7 129 10.38 6.80 occurs within ~10 min and provides
Propane (C,Hy) 0.110 0.025 0.110 0.025 0.220 0.10 . .
ormaldetmde (HCHO) 1012 1 012 - 110 100 1 When only airborne data the uncertainty was ample OH to spur
Methanol (CH,OH) 2.874 2.874 10.3 6.03 5.84 3.42 / reported as 45% EF [2]
Nitrous Acid (HONO) 0.167 0.167 0.15 0.06 y
On| 20 out Of 73 Hydrogen cyanide (HCN) 0.537 0.537 0.35 0.34 0.46 0.45 . . .
J q : Ammonia (NHs) Lass L3 164 144 147 129 Taken as fractional uncertainty in ground data, ! T
measured species are Acetaldehyde (CH,CHO) 1. 1. 2.40 1.08 ) ) 1 A\ | '
P Formic acid (HCOOH) 0.519 0.519 0.26 0.40 0.42 0.64 / Wh|ch dom|nates the tOtal va rlablllty [2] _ 2500 '*',_‘_. BLab data [9] | |
shown here Acetylene (C,H,) 0.295 0.085 0.295 0.085 0.07 0.10 0.21 0.29 = 2000 | o -Labdaté[Burllnget[etI].,prehm]
henol (C;H;OH) 2.42 4.49 1.92 3.34 < o ® Forest Fire, Mexico [5
Acdol (C,H,0,) 8.89 7.53 7.07 5.60 e 1500 1 g x Crop Residue, Fire 1 [5]
Propykne (C.He) 0.728 0.410 0.120 0.455 0.133 1.43 1.12 0.845 0.66 5 1000 —— o Crop Residue, Fire 2 5]
-g A Aged Haze Layer [5]
£ 500 e .
- <

: . \ : : - o 0 0.05 0.1 O.?S | 9.2 0.25
.. . - - DHONO/DNO, (molar emission ratio)

HONO A NO + OH
Ozone formation AR pacts Secondary Organic Aerosol (SOA) 5
* Yokelson et al. (2009) observed a rapid ° Anincrease in NMOC input more * SOA formation in young plumes may be HCN and CH.CN
i ncreagAACiOnwAOhin 1 acqyratglyppreqicts measured ozone levels due to condensation of low volatility Andreae and Merlet (2001) stressed the
downwind plume of a tropical fire [5], [7,8]. organic compounds, many of which need for more measurements given the
suggesting ozone formation via currently go undetected. otential for HCN and CH,CN as biomass
photochemical oxidation of NMOC [6]. ] o . . - An AOA/ ACO growth f Eu?nrng tr%cfers [fl;lf]. WItHIhe past
* Atmospheric models often underestimate 2 22| omozoav L observed in 1.4 h [5]. Applying that to the decade HCN has been both frequently
the amount of ozone formation when using " om0 : ‘,‘w.‘: global BB emission estimate of 32 Tg /y of measured and applied [10,13]. The
measured levels of NMOC as baseline giii L :r,:"’*'z.‘“.,m:;; Erlmary OC [14] suggests a BB iource of ACBN/ AHCN ER has
Input. oo PRt - fols(;(i)l Eé YSOf G /Rl e tep ey friom consistent (~0.41) in both laboratory and

field measurements [5].

I" .

Estimated relative smoke age (hours)
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9. Uncertainty / Gaps in Present Knowledge
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We try to characterize this natural
variability in reported standard deviations.
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