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Satellite Fire Counts
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TWIN OTTER SPECIES MEASURED:

Yokelson et al.

- WAS: CO,, CO, CH,, C,-C. Hydrocarbons

*AFTIR: H,0, O,, CO,, CO, CH,, C,H,, C,H,,
C;H,, HCHO, HCOOH, CH,0OH, CH,COOH,
NO, NO,, HCN, NH,

* LICORS: CO,, H,0O

* MPS-3: TEM Grids (182 - Dust, City, Fire)

* UHSAS: PM Size Dist 0-1 um & PM;

 Nephelometer: PM, ¢

e Twin Otter measured emissions of 63 fires
8 fires In study area box



Twin Otter Emission Factors

Yokelson et al.



Yokelson et al. Bottom-up Estimate
Fire Contribution to Regional Emissions
MCMA El: 1/12 annual CO =0.147 Tg
Burning Period, 12-5. Avg Fire 1h, 145 tons fuel.

Satellite (PM) sees 1/5 fires & Cloud free %2 days
10 X #HS(218) X 145 tons X EFCO = 0.026 Tg

CO: Fire/Urban =18 % CO: Fire/Total = 15 %
MCMAEI, PM10/CO =11 g/kg (35-50 g/kg)

FIRES, PM1/CO = 133 g/kg
Fire PM1/ Total PM10 = 68 % (Primary)

Fire PM1 / Total PM10 = 32-40 %
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CO, OA, Benzene reconstruction
CO = CC),Okgnd +CO.. +CO,,

e Tracers for reconstruction
— HCN for Biomass Burning (bb)
— Acetylene for Fossil Fuel Combustion (ffc)

e Reconstruct CO based on emission ratios to
the tracers
— Background CO = MOZART - NEl, .+ 29ppbv
— Use cross terms (HCN, C,H, not unique tracers)
 Reconstruct Organic Aerosol and Benzene
from COg, and CO,,

meas

C-130 Crounse et al.
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C-130 Budget Estimates

 From tracer apportionment, mass weighted fire
contributions on 2x2 degree box centered on
Mexico City are:

* Fire contributions
—CO ~ 25%
—QOrganic Aerosol ~ 62%
—Total PM,; ~ 31-38%

« Aerosol fraction from biomass burning ~double what is
measured on ground (TO)

— Expected based on geometry of basin



Fire Budgets of CO and OA

CO from |Particulates
Biomass |from Biomass
Burning |Burning

Twin Otter 152304 68-78%
El estimate (Primary PM ONLY)
Twin Otter

(including soa) | 19% 32-40%

C-130

Tracer 25% 31-38%
Estimate
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“Tracer”-based Estimate Fire

Contribution

C-130 March 10th Data

Twin Otter AFTIR
Study Average
MC-area
HCN/CO = 0.0128

C-130
MC-area
HCN/CO = 0.011



Regional/Downwind HCN/CO ratio

0.003

R=HCN_CIT2CO

Danny McKenna (NCAR)

R—HCN_CIT2CO for MCMA_ExpTot TauD(d): 0.432 Tau(d):
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Fire CO/Total CO = 23%
Fire PM1/Total PM10 = 78%

MOMA_LastTime



~Yucatan Fire

~MC Area Forward trajectories Forward trajectories



Conclusions

Mountain Fires produce 15-25% of CO, VOC,
NOXx in Mexico City Area outflow

Fire emissions impact O3 (dust also) and
soa

Mountain Fires produce 70-80% of PM In
Mexico City Area outflow (high in OC)

Mexico City Plume and Yucatan (and other)
Fires Interact Further on Regional Scale



FUTURE RESULTS

2006 Twin Otter data Still to be analyzed:
MC DOWNTOWN: 5X; MAR 6, 9, 17/, 18, 28

MC OUTFLOW: 5X; MAR 6, 8, 9, 11, 17

MC INFLOW: 6X; MAR 6, 8, 20, 25, 26, 27
VPS: T2 3/9; TAM 3/11; VER 3/8; 21x98 3/8&9
YUCATAN: 3X; MAR 12, 22, 29

CHIAPAS: 3/20

GUERREROQO: 3/27

APRIL - MAY 2007 GROUND-BASED MEAS.:
COOKING GARBAGE ETC FIRES:
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