
1.  Dynamo	  
Dynamo is a nippo-american initiative whose objective is to study the conditions for the development 
of active convection in episodes of the Madden-Julian oscillation in the Indian Ocean (http://
www.eol.ucar.edu/projects/dynamo/). The instrumental deployment set up an emphasized area 
composed of the islands of Gan (0.7°S, 73.2°E) and Diego Garcia (7.3°S, 72.5°E), and two research 
vessels station, one at (0.7°S, 79°E) and the other at (7.3°S, 79°E). The campaign is classically divided 
into several phases: an Extensive Observation Period (EOP) from the 1st October 2011 to the 31 March 
2012, an Intensive Observation Period (IOP) from the 1st October 2011 to the 15 January 2012 and a 
Special Observation Period (SOP) from 1 October 2011 to 15 November 2011. The Megha-Tropiques 
Algorithm Validation (phase II) component consisted of the deployment of the Falcon 20 from 17 
November to 15 December at Gan Airport with a flight zone of about 300 km around the airport. The 
ground based SMART-R C-band radar (PI. C. Schumacher) was used to guide the plane through rain 
systems while the SPol-Ka (PI. R. Houze) is used for particles identification.  
 
 

Characterization of the microphysics of ice in 
tropical convection for rain retrieval algorithms 	  

A. Martini1, N. Viltard1, M. Gosset2, P. Cazenave3, L. A. Toledo Machado4	  

(1)	  Université Versailles Saint-Quentin – CNRS/INSU – LATMOS/IPSL, 11 bd d’Alembert 78280 Guyancourt, France, contact : audrey.martini@latmos.ipsl.fr 
(2)GET,Toulouse, France, (3) IRD, Grenoble, France, (4) DSA/CPTEC/INPE, Cachoeira Paulista, Brasil	  

CONTEXT AND OBJECTIVES 
The purpose of this study is to improve information on the type of ice particles found in precipitating systems for rain retrieval algorithm validation, mainly in the context of the  Megha-Tropiques 
satellite. 
  The latter is a joint mission between France and India to study the water and energy cycle in the Tropics. The satellite is part of the GPM constellation and provides an exceptional sampling of the 23° 
S-23° N region because of the low inclination of its orbit (20°) combined with the large swath (1700 km) of its main instrument MADRAS. This conical-scanning passive microwave radiometer has 9 
channels in the 18-157 GHz range and is  dedicated mainly to precipitation retrieval. Bauer et al (2005) showed that the most critical source of uncertainties in the precipitation retrieval in the Tropics and 
over land comes from the ice microphysics characteristics. In the framework of the Megha-Tropiques mission we tried to improve the parameterization of precipitating ice in the radiative transfer model 
relevant to perform the retrieval. 
During the DYNAMO-CYNDIE campaign, a large number of instruments was deployed in the Maldives. An instrument particularly relevant to the present study was the SPol-Ka which is a dual-
frequency dual-polarization Doppler radar operated by Scott Ellis under the PIship of U. of Seattle (R. Houze). Polarimetric radars give access to the measurment of additional target characteristics 
besides conventional reflectivity. The PID (Particule IDentification) are defined according to the mean values and distributions of size, shape, composition, and spatial orientation of the particles filling 
the radar resolution volume (J. Vivekanandan 1991). 

2. RASTA and In-situ Microphysics 

4. Colocalisation PID Satellite 
The piewedge diagrams represent the proportion of the various species as identified by 
SPolKa PID piewedge diagrams algorithm co-located in the TMI 85 GHz Pixel. One can see 
that there is indeed some corrrelation between the 85 GHz horizontal TB and the presence of 
graupels in the PID on the 23rd. On the 27th, this correlation remains mostly true but not for 
the main Tb depression east of Gan. This might be explained by either some instrumental 
artifacts or related to the life cycle of the system. These results are preliminary. 
  
 

 

5. Discussion 
These preliminary results are meant to show that it is possible to somewhat fill the gap between in-situ and satellite measurements through the use of ground based polarimetric radar data. Although the 
correlation between TBs and PID is not always straightforward in those two examples, it appears that there is some signal either through wet snow and/or graupel presence. 
The next step will be to compare the PIDs with the in-situ measurements when a flight of the Falcon is available. Then the same kind of effort will be pursued using the Niamey and Ouagadougou data set 
over Africa and the CHUVA data set over Brasil to build a data base of cases in various situations: oceanic, continental, coastal. 

3. Particules Identification with SPOLKA	  
If the instrumented Falcon allows us to characterize precisely the particles properties, the limited 
number of flights does not provide a robust statistic. On the other hand, the PID computed from the 
polarimetric radars is quite through over the 4 month of the campaign but is very qualitative. 
Here is an example of PPI for 2 cases of convection that each match by an overpass by the TRMM 
satellite. These two events were among the most intense observed during the campaign in terms of rain 
amounts on Gan. The 23rd is a long lasting case of very active convective cells embeded in a large 
stratiform area observed about 12 hours after it appeared. The 27th is a large zone of convergence 
oriented SW-NE leading to a lot of active convection. When observed by TRMM, the system is a few 
hours old. 	  
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Fig. 2: Track of the fs110050 
inside the SPOLKA range  

Fig. 1: Falcon flights made during Dynamo  
(date, duration, number and type of the flight)   

Fig. 3: Sample of the reflectivity  
profile for the fs110050, with the 
corresponding track 

Fig. 5: a) PPI representation of the PID at 03h45min31s UTC the 27/11/2011 with an elevation  
angle of 0,533° ;  b) same as a) with an elevation angle of 2,538° 

Fig. 6: RHI representation of the PID at 03h45min31s UTC the 27/11/2011 

Fig. 7: a) PPI representation of the PID at 05h45min32s UTC the 23/11/2011 with an  
elevation angle of 0,533° ; b) same as a) with an elevation angle of 2,538° 

Fig. 8: RHI representation of the PID at 05h45min32s UTC  
the 23/11/2011  

Fig. 9: Representation of the Tb (K),  
overpass 79929 the 27/11/2011 

Fig. 12: Representation of the Tb (K),  
overpass 79868 the 23/11/2011 

The Falcon 20, operated by SAFIRE, was 
equiped for this campaign with a set of 
microphysics probes (PIP, CIP, FSSP, 2DS) and 
with the W-Band Doppler radar RASTA. The 
combination of the two sets of measurements 
allows to retrieve the main characteristics of the 
ice particles above and below the plane, and in 
particuler a mass-diameter law which impacts 
directly the simulated brightness temperatures. 
These data are currently being proccessed at 
LaMP (E. Fontaine, Clermont Ferrand, France) 
and LATMOS (J. Delanoë, Guyancourt, France). 

Fig. 10: Piewedge representation  
of the PID between 2,5-4,5 km,  
the 27/11/2011 

Fig. 11: Piewedge representation  
of the PID between 7-10 km,  
the 27/11/2011 

Fig. 14: Piewedge representation  
of the PID between 7-10 km,  
the 23/11/2011 

Fig. 13: Piewedge representation  
of the PID between 2,5-4,5km,  
the 23/11/2011 
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Fig. 4: Particule Size Distribution for the fs110050 
between 06h07min and 06h17min 
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