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Can model treatment of tracers with 

constant lifetimes mimic measured 

hydrocarbon ratios? Is that a test of 

model mixing and transport?

Can hydrocarbon measurements be 

simply interpreted?

Today:

Review kinetics of hydrocarbons and 

their ratios.

A test of model transport and mixing: 

Hydrocarbon ratio relationships



Review kinetics of hydrocarbons and their ratios.

Why?  Hydrocarbons provide useful tracers of transport.



Review kinetics of hydrocarbons and their ratios.
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[A] = concentration of hydrocarbon A measured at time tM in 

the air parcel that received emissions emitted at tE

[A]0 = initial concentration of hydrocarbon at tE

Imagine an air parcel isolated from mixing or emissions after time = tE
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Imagine two hydrocarbons in that air parcel; ignore k(T) dependence

[A]0/[B]0 = emission ratio of the two hydrocarbons

photochemical 

age

Emission ratio is easier to determine than initial concentrations 



Review kinetics of hydrocarbons and their ratios.

Imagine three hydrocarbons in that air parcel
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Relationship independent of [OH], depends only on emission ratios 

In an atmosphere where 

photochemistry proceeded 

much faster than mixing, all 

measurements would lie on 

kinetic line  



Review kinetics of hydrocarbons and their ratios.

Imagine three hydrocarbons in an air parcel where mixing is much 

faster than photochemistry; i.e. a well-stirred reactor 

In an atmosphere where 

photochemistry proceeded 

much faster than mixing, all 

measurements would lie on 

kinetic line  
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In a well-stirred atmosphere, all 

measurements would lie at one 

point (unless some fresh 

emissions are encountered).  
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Can hydrocarbon measurements be simply interpreted?

In an atmosphere where 

photochemistry proceeded 

much faster than mixing, all 

measurements would lie on 

kinetic line  

In the real atmosphere, measured concentrations are 

expected to lie between the two extremes shown.  Modeled 

concentrations should as well.  (Assuming globally 

constant emission ratios and kôs)

In a well-stirred atmosphere, all 

measurements would lie at one 

point (unless some fresh 

emissions are encountered).  



Can hydrocarbon measurements be simply interpreted?

Data Include:

ÅBackground Pacific air masses

ÅTransported Asian plumes

ÅUrban Los Angeles and San

Francisco emissions

ÅBiomass burning emissions

Consider hydrocarbon measurements 

from the ITCT-2K2 aircraft flights.



Can hydrocarbon measurements be simply interpreted?

Data Include:

ÅBackground Pacific air masses

ÅTransported Asian plumes

ÅUrban Los Angeles and San

Francisco emissions

ÅBiomass burning emissions

Consider hydrocarbon measurements 

from the ITCT-2K2 aircraft flights.


