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A test of model transport and mixing:
Hydrocarbon ratio relationships

Today:

Review kinetics of hydrocarbons and
their ratios.

Can hydrocarbon measurements be
simply interpreted?

Can model treatment of tracers with
constant lifetimes mimic measured
hydrocarbon ratios? Is that a test of
model mixing and transport?



Review kinetics of hydrocarbons and their ratios.

Why? Hydrocarbons provide useful tracers of transport.
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Review kinetics of hydrocarbons and their ratios.
Imagine an air parcel isolated from mixing or emissions after time_=

[A] = concentration of hydrocarbon A measured at tijnia t
the air parcel that received emissions emitted at t

In[A] = In[A], - tTkA[OH]dt,

t: tE

[A], = Initial concentration of hydrocarbon at t

Imagine two hydrocarbons in that air parcel; ignore k(T) dependenc

(A7), ([A,
'”[EJ"”K[B]O]‘(‘““(

[Al/[B], = emission ratio of the two hydrocarbons

photochemical
age

Emission ratio Is easler to determine than initial concentrations



Review kinetics of hydrocarbons and their ratios.
Imagine three hydrocarbons in that air parcel

[Al]__(Ka—ke) [[BI], |,
o

[Cl) (k- kc) [C]
Relationship independent of [OH], depends only,on emission ratios
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photochemistry proceeded
much faster than mixing, all
measurements would lie on
kinetic line
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Review kinetics of hydrocarbons and their ratios.

Imagine three hydrocarbons in an air parcel where mixing is much
faster than photochemistry; i.e. a weskirred reactor
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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). 7S
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Can hydrocarbon measurements be simply interpreted?

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 an

In an atmosphere where
photochemistry proceeded
much faster than mixing, all
measurements would lie on
kinetic line
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Can hydrocarbon measurements be simply interpreted?
50_..1%..,..;,_

45}

Consider hydrocarbon measurements
from the ITCT-2K2 aircraft flights.
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Can hydrocarbon measurements be simply interpreted?
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Consider hydrocarbon measurements
from the ITCT-2K2 aircraft flights.
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