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Overview

 Background
* Passive and active applications

« ARTS
« EUMETSAT:
« ICI, MWI, MWS
« Scope

* Pristine, aggregate, melting and rimed particles
e Frequencies: [1,1000] GHz

e Orientations:
* Totally random
* Azimuthally random

 Method
« External and “in-house” generated shape data
 Amsterdam DDA



CHALMERS

Specifications
Frequencies and temperatures
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« Example frequencies:
+ 1,31, 94,118, 165, 175, 230, 330, 444, 664, 874 GHz....
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Specifications
Aggregate generation Lo

e |terative “Stochastic collision model”

e Up to 5,000 particles simultaneously 107
e Shape of building blocks customizable. =
* Only hexagonal columns/plates considered 3 10
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Exam ple resu ItS « Evans Snow Aggregate
Effective density
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Scattering

Example results

Extinction 657.3 GHz
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Database structure |

 Content
e Scattering properties
* Shape data
* DDA settings
* Format
* NetCDF4
* One file for each size, frequency and temperature
* Interfaces
MATLAB, Python
- Availability
* ARTS home page:
* Snowport (soon):



http://www.radiativetransfer.org/
http://snowport.meteo.uni-koeln.de/
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Database structure /lr

e Scattering matrix

Core content
e Stored scattering data : | gn
° Scattering matriX (4X4) z(gsr:m(f’sr:asginmQ"im:) = Zgl
e Extinction matrix (4x4) \ 2
* Absorption vector (4x1) L. .
. : e Extinction matrix
e Other common parameters easily derived |
K]g Uf\’1;; 0 ’1,1

> Hyq, 0Ko3 0 Aoy
—(Ko3 Kif{11 0 K34
Koy O-K3E 0

* Single scattering albedo
. K(gince ¢inc) =
* Back-scattering
* Data reduction:
* Non-zero and non-unique elements omitted.

* Angular dependency expressed in terms of
scattering angle for totally random orientation. a(Bime Bine) =

» Absorption vector
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Conclusion

* Current version (beta) available
* ARTS home page: http://www.radiativetransfer.org
e Snowport (soon): snowport.meteo.uni-koeln.de
« So far:
e Totally random orientation
e 32 habits (more on the way)
e 32 frequenciesin [1, 900] GHz
* Future:
e Azimuthally random orientation
e Melting particles


http://snowport.meteo.uni-koeln.de/
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End

robin.ekelund@chalmers.se

* ARTS home page:
e Snowport (soon):


http://www.radiativetransfer.org/
http://snowport.meteo.uni-koeln.de/
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Example results
Radar triple frequencies
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Kneifel et al. 2011
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Overview

Parameters
I

* Stokes parameters formalism (radiance): ; _ @
LY
v

* Radiative transfer equation:

dI(v, #, A1)

ds

= 4+K(v, &, 0)l(v, T, 0)4a(v, t,0)B(v, f')—l—/ Z(v,t, 0,0 )[(v,t,d)dd’,

I I 1

Extinction matrix (4x4) Absorption/emission  Scattering matrix (4x4)
vector (4x1)
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Shape data

Other
e “Graupel” tool-kit * Rimecratt
« Rime * Rime

« Melting

2.0 mm, a=0,07, b=2

= .02

[mm]

[mm]
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