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Biogenic emissionsBiogenic emissionsBiogenic emissionsBiogenic emissions

Over broad areas, Over broad areas, 
biogenic emissions biogenic emissions 
agree with Pagree with P--3 3 
measurements with measurements with 
50%50%50%50%
Landcover updates Landcover updates 
underway usingunderway usingunderway using underway using 
satellite data with satellite data with 
ground truthing inground truthing inground truthing in ground truthing in 
Houston area  Houston area  





Mobile and othe ban so cesMobile and othe ban so cesMobile and other urban sourcesMobile and other urban sources

NOAA reports NOAA reports 
little difference little difference 
between fuel between fuel 
based emission based emission 
factors in 2000factors in 2000factors in 2000 factors in 2000 
and 2006 and 2006 ––
attributed toattributed toattributed to attributed to 
mobile sourcesmobile sources



Po t/Ship emissionsPo t/Ship emissionsPort/Ship emissionsPort/Ship emissions



Emission inventories: Emission inventories: 
Industrial HRVOCs and OVOCsIndustrial HRVOCs and OVOCs

Overall changes in inventoriesOverall changes in inventories
Hourly emission inventoryHourly emission inventoryHourly emission inventoryHourly emission inventory
SOF and aircraft resultsSOF and aircraft results
M d li i t f i i i bilitM d li i t f i i i bilitModeling impacts of emission variabilityModeling impacts of emission variability



Overall trends in HRVOC and NOxOverall trends in HRVOC and NOxOverall trends in HRVOC and NOxOverall trends in HRVOC and NOx

d l O d f ld l O d f lIndustrial NOx emissions down significantly, Industrial NOx emissions down significantly, 
consistent with inventoriesconsistent with inventories
Industrial HRVOC down by roughly a factor of 2Industrial HRVOC down by roughly a factor of 2Industrial HRVOC down by roughly a factor of 2, Industrial HRVOC down by roughly a factor of 2, 
not consistent with the inventorynot consistent with the inventory



Sources of reactivity by location:Sources of reactivity by location:y yy y
Data from Ron BrownData from Ron Brown



NN--S Transect on Battleground road Aug 31. S Transect on Battleground road Aug 31. 
On Aug 31 & Sep 14 the measurements varyOn Aug 31 & Sep 14 the measurements varyOn Aug 31 & Sep 14 the  measurements vary On Aug 31 & Sep 14 the  measurements vary 

between 200between 200--2000 kg/h) (upsets, flares?)2000 kg/h) (upsets, flares?)

propene 2000 kg/hp p g



HSC Sep 06, HSC Sep 06, p ,p ,
Average emissons in kg/h Average emissons in kg/h 

SpeciesSpecies MeasMeas InventoryInventorySpeciesSpecies MeasMeas InventoryInventory
etheneethene 860860±±180180 4747

15001500±±500500** 6060propenepropene 15001500±±500500** 6060
alkanesalkanes 1240012400 372372
NH3NH3 190 190 ±±2020
NO2NO2 45004500±±19001900 30893089

SO2SO2 5200 5200 ±±24002400 27522752

* Uncertain due to large variability in the emissions



Aircraft data also indicate Aircraft data also indicate 
d ti t f i i lth hd ti t f i i lth hunderestimate of emissions, although underestimate of emissions, although 

concentrations lower than in 2000concentrations lower than in 2000



OSD EI lower than hourly inventory OSD EI lower than hourly inventory 
f t d i llf t d i llfor sources reported, especially for sources reported, especially 

flares  flares  
Emissions by Point Type

Hourly vs OSD Inventories
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There has been measurable There has been measurable 
improvement since 2000, but the improvement since 2000, but the 

magnitude and reactivity ofmagnitude and reactivity ofmagnitude and reactivity of magnitude and reactivity of 
industrial VOC emissions remains industrial VOC emissions remains 

an issue in Houston; emission an issue in Houston; emission 
inventories continue to needinventories continue to needinventories continue to need inventories continue to need 

improvementimprovement
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Chemical processing:Chemical processing:p gp g
Ron Brown team detects ClNORon Brown team detects ClNO22

Ob d t tiOb d t tiObserved concentrations Observed concentrations 
of up to 1 ppb of ClNOof up to 1 ppb of ClNO22

Formed by reaction ofFormed by reaction ofFormed by reaction of Formed by reaction of 
NN22OO55 and a chlorine and a chlorine 
source (sea salt?)source (sea salt?)
Source of free radicals Source of free radicals 
at sunriseat sunrise
N t h Cl tN t h Cl tNot enough Cl to Not enough Cl to 
account for molecular account for molecular 
markers observed inmarkers observed inmarkers observed in markers observed in 
2000 2000 



Chemical processing:Chemical processing:
PP 3 t t littl N3 t t littl N OOPP--3 team suggests little N3 team suggests little N22OO55

conversion to nitric acid at nightconversion to nitric acid at nightgg
In current modeling most In current modeling most 
NOx is processed NOx is processed pp
overnight, through Novernight, through N22OO55

to nitric acid, becoming to nitric acid, becoming 
inactiveinactiveinactive inactive 
If this pathway is less If this pathway is less 
effective than previously effective than previously 
thought, more NOx and thought, more NOx and 
radicals may be available radicals may be available 
at sunriseat sunriseat sunrise at sunrise 
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