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Multiple Scattering in Radar
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Multiple Scattering Example: Convection
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Photon Propagation

e Draw RN to determine propagation path length
o Completely random orientations
ekl = RN
efilighals | eknly

o Azimuthally-random orientations (solved numerically)
el + = ekl = RN

e Draw RN to determine scattering or absorption
o If RN > albedo, terminate (absorption), throw new photon

o Else, add contribution to reflectivity based on distance
e Randomly select new distance
e Continue propagation until absorption



TRMM Example
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Measured and Simulated PR Reflectivity
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Multiple Scattering Effects
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Multiple Scattering Effects (Contrived K, band)
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OLYMPEX 03 Dec 2015

Observed W-band dBZ
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OLYMPEX/RADEX Case Study: 05 Dec 2015
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Interesting LDR Features Above Melting Layer
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Application of Idealized Profile

e Planar approximation
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Reflectivity Profiles

CRS (W band)

8000 -
00000
7000 - 00001
6000 - 00007
+inf
£ 5000 -
S 4000 -
=
T 3000 -
2000 -
1000 - r
s
0 T T T T
-10 0 10 20
reflectivity [dBZ]
9/6/17

HIWRAP (K, band)

8000 -
—— 00000
7000 - ——— 00001
5000 - —— 00007
— +inf
Esooo-
S 4000 -
=
T 3000 -
2000 -
1000 -
0 T T T 1 1 1 —— 1
-10 0 10 20 30 40 50

Open ARTS Community Workshop 2017

reflectivity [dBZ]

13



Linear Depolarization Ratio
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Conclusions and Future Work

 Monte Carlo integration to include multiple
scattering

 Requires finite antenna response (Gaussian)
* Allows for polarimetric variables (LDR, ZDR)

0 Kyy» Py in development

* Available in development version of ARTS
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