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Algorithm to Retrieve Snow
Grain Size and Pollutions
(SGSP)
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The base of our theory

Snow Optics (Zege, Kokhanovski,
Appl. Optics, 2000)

i)
/

SGSP

Zege et al “Image transfer...”.

Springer, 1992

Fast RT code RAY




Basic formulas of SGSP

Asympthotic Solution /Zege.Katsev, lvanov, Springer, 1993/
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Basic formula of SGSP
Thus:

R=T (F%’%’C;;Ai)




THE IMAGYNARY PART OF THE SNOW REFRACTIVE
INDEX IN THE SPECTRAL MODIS CHANNELS USED

MODIS
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Atmospheric correction

X={R,, C,, a4} is the solution of the equation:

L CO N TONT (e
RTOA=R“m+ti°(/1)ti°(uo)£Roe A '(fi)rkff é)y

4—’_7()(i +0.2C,) a

i =58
with Y, \//\

The zero iteration of X — solution of the -y,
equation with the assumption that snow RTOA — RAtm + T (LT ()e
layer reflection is isotropic (Lambertian): 1—-r Mg ¥

TOA
lterations of X: AX = OR
oX

j ARTOA until AX<10-3 (usually, 5-6 iterations)
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Snow discrimination

Atmospheric correction
MODIS L1B data

Atmosphere
model
parameters

. At
RAY computations R m
Next pixel

Snow parameters retrieving

(for Lambertian snow model)

F‘1) - RTOA _ RAtm (/Js/'lo1¢)

Find Aa, AC with least square technique

ay =a, +tAa, C,=C +AC

SGSP
retrieval ~_Nala, ,AC/C <0.001?

Flow-chart
Output: a4 ,Cg




Verification of the SGSP with
computer simulation

 Computation of the radiances in MODIS
channels from snow or snow-atmosphere
system with RAY code;

e Addition of random noise
 Inversion with SGSP algorithm




Snhow reflectance simulator

Simulates the response of atmosphere-snow system at
satellite receiver channels with RT fast and accurate

RAY-code,
Includes data banks on

optical parameters of atmospheric aerosols,

profiles of atmospheric pressure and temperature,

profiles of ozone and water vapor in atmosphere

optical models of snow (different shapes of particles)

allows to user to build detail optical model of Arctic atmosphere, create

optical model of stratified snow with layers of different microphysical and
optical properties
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Soot concentration (upper) and the grain size
retrieval (lower)
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Map of the In-situ measurement
sites by Aoki et al.
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Retrieval of effective snow grain size and
Soot concentration
(SGSP vs LUT)
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SGSP code Is available now as
WIin32 and LINUX console
applications

The developed algorithm was implemented in a
near-real time MODIS processing chain at the
University of Bremen (see http://www.lup.uni-
bremen.de:8084/amsr/modis.htm| )

It works operationally and provides the retrieval
of the snow characteristics on the regular base
that are available in the online archive
http://www.iup.uni-
bremen.de:8084/amsredata/modis /.




d:\Modis \_work \SGSPRinp_ MOD021KM.A2007111.1500.
005.2007312045801.h5 (correction — back atm)

C (soot concentration)




One more example of retrieval
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CONCLUSION

We presented here a new sufficiently mature SGSP
retrieval algorithm.

It is currently used for the near-real time MODIS data processing
(website of Bremen university).

The main advantages of the proposed algorithm over currently used

ones are :
- the rejection of any a priory snow model used rather than the
use of any model of snow particles;

-the reasonable accuracy of the retrieval for very low Sun that is
typical for Polar regions;

-the high-speed data processing.
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