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Calculate a photolysis rate of NO;-

I = o )o()E, ()i

J is the photolytic rate constant (s).
o Is the absorption cross section.
@ is the quantum yield.

F,.; is the total actinic flux




“Actinic flux” in snowpack
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Measure snow
reflectivity and
e-folding depth

Radiative transfer

Calculations to determine
Light scattering and absorption
Cross-sections of snowpack

Calculate (RT) irradiance
field in and above snowpack

and calculate J:-

Calculate depth integrated
Production rate (flux):-

Calculate transfer-velocity
Depth integrated photolysis

Rate:-
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Scattering Cross-section / m? kg
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height from base of snowpack (z) / m
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height from base of snowpack (z) / m
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| Depth-integrated
| production rate

“Potential flux”
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hree snow layers

Soft windpack, €~10cm, A<0.98 (A~400nm)
Hard windpack, €~10cm, A<0.98 (A~400nm)
Hoar-like layer, e~20cm, A<0.98 (A~400nm)
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Conclusions

» Optical properties of show on seaice
may be the same as snow on coast.

« HULIS, and black carbon are needed to
explain snow pack absorption.

* Photolysis may account for ~70% of
post deposition loss at Dome C.



Questions?



Questions?

“Does digging snowpit effect measurement of e-folding
depth?”

“Is photochemistry at the snow surface a reliable measure
of the total snowpack photochemistry?”

“Is the concentration-depth dependence of photolysing
chemical important?”

“Is the snowpack thickness important for photochemistry?”



Does digging snowpit effect
measurement of e-folding
depth?



Does digging snowpit effect
measurement of e-folding
depth?

NO



Does digging snowpit effect
measurement of e-folding depth?
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Is photochemistry at the snow
surface a reliable measure of
the total snowpack
photochemistry?



“Is photochemistry at the snow
surface a reliable measure of
the total snowpack
photochemistry?”

NO
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“Is the concentration-depth
dependence of photolysing
chemical important?”



“Is the concentration-depth
dependence of photolysing
chemical important?”

Usually not



Concentration vs light

dependence

* The concentration-depth profile of
nitrate or hydrogen peroxide can be
often approximated to surface values.

* The irradiance in the snowpack
decreases exponentially with depth
changing many orders of magnitude

» Concentration changes perhaps an
order of magnitude.
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depth into snowpack / cm
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“Is the Snowpack Thickness
important for photochemistry?”



“Is the Snowpack Thickness
important for photochemistry?”

YES
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