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To test the anvil chemistry, we must quantify:

* when the aircraft are in the anvil,

ne anvil environment;

ne chemical composition;

ne radical chemistry, including ozone production,
ne influence of cloud particles on the chemistry.
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concern:
* the influence of cloud particles on the
measurements (known problems with particles)



The aircraft are in the anvil when the

« aircraft forward camera video looks gray;

 cloud probe particle count is “high”;

* ice water content is “high”;

 ATHOS background scattering signal is “high”
(DC8);

 extinction in long-path water vapor measurement
is “high” (DC8).

e GV, DCS8 in anvil ~30% of time above 6 km.

need to get together, cross-check all methods,
produce a unified “soft-edged” cloud flag.
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Anvil environment: ice particle characteristics/microphysics

Single frozen drop— 1 CCN' * ~20-30 um -

. : Double— 2 CCN ™ ¥
Ice particle types in DC3 Triple— 3 CCN #® ¥ | F

Frozen Drop Aggregates (FDA)

Cl
Freezin g
nmnmnllc
freezing altitude ~10
km

CCN?
Few, if any
Depositional
Growthand )
aggregation
Occasional

Stith, Rogers, Jensen
More details in poster - From CCN

Contribution



Chemical composition: e.g., Formaldehyde (HCHO)
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from Tom Hanisco, Heather Arkinson
* CH,O is a major source of HO, and OH
 strategy: constrain model to some chemicals, model to
compare to measured chemicals of interest
e can examine many facets of anvil chemistry



Radical chemistry: comparing observations to model

model OH even higher
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Radical chemistry: comparing observations to model

HO, higher in anvil model higher than obs
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Particle influence: HO, obs/mod versus IWC

out of anvil in anvil
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Radical chemistry: calculated ozone production

typically a few ppbv per hour ...
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Anvil chemistry - summary

preliminary findings:
* very active oxidation chemistry!
* HO, radicals moderately well understood?

to do:
e test other parts of chemical mechanism, such
as nitrogen species, peroxides, acids
* examine chemistry as a function of time in the
anvil (Lagrangian box model?) e
* include ice particle chemistry in model

to worry about:
* influence of cloud particles on measurements



