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Extract various parameters:
Dmax, Deq, Dm, Dy, Area, 

Perimeter, Area-size 
relationship � � �	��	and 
Perimeter-size relationship
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β = f(σ,τ)
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Atmospheric parameters, 
microphysics (T, etc...) propose a 

parameterization

α=g(β,T)

TWC 
measurement  
available from 

the
IKP2 probe


��
����	���� � ��
�������
β

P
A
R
A
M
E
T
E
R
I
Z
A
T
I
O
N

α

P
A
R
A
M
E
T
E
R
I
Z
A
T
I
O
N

P
E
R
F
O
R
M
A
N
C
E
S

Fontaine, E., A. Schwarzenboeck, J. Delanoë, W. Wobrock, D. Leroy, R. Dupuy, C. Gourbeyre, and A. Protat, 
2014: Constraining mass–diameter relations from hydrometeor images and cloud radar reflectivities in tropical 
continental and oceanic convective anvils. Atmos Chem Phys, 14, 11367–11392, doi:10.5194/acp-14-11367-2014.
Leroy D. , E. Fontaine, A. Schwarzenboeck and J. W. Strapp, 2016: On the computation of median mass 
diameters. J. Atmospheric Ocean. Technol., Under review. 

sym
bol

Size definition
for D

Equation β= f(σ,τ) r2

Maximum 
dimension 
Dmax

β=1.712 σ -0.623 τ 0.815

Area equivalent
diameter

��� � ��
�

β=3.912  -1.038 τ 0.888

Mean chord
length
�� � � !�"

#
β=1.751 σ -0.700 τ 0.855

Length along
array of 
photodiodes Dy

β=1.393 σ -0.206 τ 0.670

• Based on the simulation of 1000 2D images 
from 45 different crystal habits.

• More details in Fontaine et al. (2014) and 
Leroy et al. (2016).
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Size definition
for D

Equation α= g(β,T) , T in K

Maximum 
dimension: Dmax
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Example for the Dmax case 
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TWC larger than 0.4 g/m3 are all produced with
roughly a 20% accuracy. 

Best results are obtained for Dmax. 

TWC below than 2 g/m3 (resp. 1.5 g/m3) are almost unbiaised
for Dmax and Dy (resp. Deq and Dm) whereas larger contents 

are slightly underestimated. With the proposed method :
• it is possible to compute TWC from solely the optical array probe data, for 

various size definitions, with a 20% accuracy ;
• the parameterizations established for α and β provide time-varying values that

reflect changes in the ice crystal habits (through the description of the area 
and perimeter-size relationships) and the sample conditions (through
temperature).

The method can be used to provide TWC values for previous flight campaigns
where bulk TWC measurements are not available.
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