
HAIC/HIWC Science Team Meeting 
May 2016, 16th 

Robust probe data set 

HAIC - FP7, 5th call 

 
Presented by 
 
Delphine Leroy, LaMP (CNRS/UBP) 
 
Prepared by 
 
Delphine Leroy, Alain Protat, Walter Strapp and Alfons Schwarzenboeck 
 
 
 
 

DATE 16/05/2016 

HAIC – High Altitude Ice Crystals (314314) 



Th
is

 d
oc

um
en

t a
nd

 th
e 

in
fo

rm
at

io
n 

co
nt

ai
ne

d 
ar

e 
H

A
IC

 C
on

tra
ct

or
s’

 p
ro

pe
rty

 a
nd

 s
ha

ll 
no

t b
e 

co
pi

ed
 o

r d
is

cl
os

ed
 to

 a
ny

 th
ird

 p
ar

ty
 w

ith
ou

t H
A

IC
 C

on
tra

ct
or

s’
 p

rio
r w

rit
te

n 
au

th
or

iz
at

io
n 

 

High Altitude Ice Crystals 
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• Data processing 

• Efficiency sensitivity study 

• Correction method 

• Changes in efficiency from flight to flight ? 
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Data processing 
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Processing done by Marc Weber (Airbus) for both campaigns.  
 
•  1Hz resolution 

•  Filtering applied only for Darwin data to remove power oscillations 

•  Fixture correction 

•  Calibration curve: computed for each flight using CDP measurements to 
select out of clouds flight parts  

•  Change in airspeed with time to account for fuel comsumption è no more 
offset 

•  Efficiency = 0.4 

 è Data available on CNRS/LaMP website 
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Efficiency study 

HAIC – High Altitude Ice Crystals (314314) Page 4 Date 16/05/2016 

Definition : 
 𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑐𝑦=𝜀= 𝑇𝑊𝐶 𝑅𝑜𝑏𝑢𝑠𝑡 /𝑇𝑊𝐶 𝐼𝐾𝑃  

Data selection : 
 

 - Time resolution : 5 s 
 - Darwin & Cayenne campaigns 
 - Data collected on constant flight levels only (no climb or descent) 
 - Liquid phase cases removed (cayenne dataset mostly) 

 
 - TWC from IKP > 0.1 g/m3 
 - TWC from Robust (1st guess with 0.4 efficiency) > 0.1 g/m3 
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Efficiency study 
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Number of 
cases 

Mean 
value 

P75 
and 
P25 

(1;1) 
line 

Figure conventions 
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Efficiency study 
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ε=0.4 
« first 

guess » 

TWC comparison 

For TWC<1.5 g/m3, 
first guess from 
Robust are higher 
than IKP TWC 

For TWC>2.0 g/m3, 
first guess from 
Robust are lower 
than IKP TWC 

1st guess 
TWC does 
not reach 3 
g/m3 
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Efficiency study 
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𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑐𝑦=𝜀= 𝑇𝑊𝐶 𝑅𝑜𝑏𝑢𝑠𝑡 /𝑇𝑊𝐶 𝐼𝐾𝑃  General statements to keep in mind 
 
TWC below 1.5 g/m3:  
The TWC first guess (with ε=0.4) overestimates the « true » TWC  

 è real ε > 0.4  
 è a higher value for ε is needed to decrease the TWC from Robust 

 
 
TWC larger than 2.0 g/m3: 
The TWC first guess with ε=0.4 underestimates the « true » TWC  

 è real ε < 0.4  
 è a lower value of is needed to increase the TWC from Robust 

 

How can we parameterize the efficiency ?  
 è sensitivity study with respect to : 
  - total concentration, 
  - temperature, 
  - MMD, 
  - flight parameters, 
  - etc. 
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Efficiency study 
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𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑐𝑦=𝜀= 𝑇𝑊𝐶 𝑅𝑜𝑏𝑢𝑠𝑡 /𝑇𝑊𝐶 𝐼𝐾𝑃  

Robust 
efficiency 

seems 
indepen-

dant of the 
total 

concentra-
tion of ice 
particles 
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Efficiency study 
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𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑐𝑦=𝜀= 𝑇𝑊𝐶 𝑅𝑜𝑏𝑢𝑠𝑡 /𝑇𝑊𝐶 𝐼𝐾𝑃  

Temperature 
won’t be a 

good 
candidate 

Small decrease 
in efficiency with 
increasing 
temperatures but 
a 
parameterisation 
with temperature 
won’t give 
efficiency values 
lower than 0.4 è 
no way to 
increase TWCs 
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Efficiency study 
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𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑐𝑦=𝜀= 𝑇𝑊𝐶 𝑅𝑜𝑏𝑢𝑠𝑡 /𝑇𝑊𝐶 𝐼𝐾𝑃  

MMD won’t be 
a good 

candidate 

Wide range of 
efficiency values 
possible for a 
same MMD 
value… 
 
Regarding the 
mean, no value 
below 0.4… 
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Efficiency study 
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𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑐𝑦=𝜀= 𝑇𝑊𝐶 𝑅𝑜𝑏𝑢𝑠𝑡 /𝑇𝑊𝐶 𝐼𝐾𝑃  

Still no 
interesting  

candidate… 
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Efficiency study 
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𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑐𝑦=𝜀= 𝑇𝑊𝐶 𝑅𝑜𝑏𝑢𝑠𝑡 /𝑇𝑊𝐶 𝐼𝐾𝑃  

ε=0.4 

Start to see a 
decrease in 
efficiency with 
increasing 
TWC 
 
However, a 
linear fit won’t 
give values 
lower than 0.4 ! 
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Efficiency study 
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𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑐𝑦=𝜀= 𝑇𝑊𝐶 𝑅𝑜𝑏𝑢𝑠𝑡 /𝑇𝑊𝐶 𝐼𝐾𝑃  

Changes in 
efficiency seems 
only related to 
changes in 
TWC… 
 
The more 
content there is, 
the lower the 
probe’s 
efficiency 
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Correction method 
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è Use the linear fit obtained for the TWC from 
IKP but replace TWC IKP by the Robust first 
guess 

𝜀=−0.07942 ∗𝑅𝑎𝑤 𝑅𝑜𝑏𝑢𝑠𝑡 𝑇𝑊𝐶/0.4 +0.5364 

𝑇𝑊𝐶 𝑅𝑜𝑏𝑢𝑠𝑡= 𝑅𝑎𝑤 𝑅𝑜𝑏𝑢𝑠𝑡 𝑇𝑊𝐶/𝜀  

𝑇𝑊𝐶 𝑅𝑜𝑏𝑢𝑠𝑡= 𝑅𝑎𝑤 𝑅𝑜𝑏𝑢𝑠𝑡 𝑇𝑊𝐶/−0.07942 ∗𝑅𝑎𝑤 𝑅𝑜𝑏𝑢𝑠𝑡 𝑇𝑊𝐶/0.4 +0.5364   
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Correction method 
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TWC comparison 

ε=0.4 

ε=f(1st guess) 

No more 
overestimation of the 

small contents 

Robust is now able 
to give high TWC 

values 
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Correction method 
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TWC comparison 

𝐵𝑖𝑎𝑠 (%)=100 𝑅𝑜𝑏𝑢𝑠𝑡 −𝐼𝐾𝑃/𝐼𝐾𝑃  

Efficiencies are 
now close to 1 no 
matter the TWC 

&  
Bias are below 

10% 
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Correction method 
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TWC comparison 

At 5s second time resolution, there are only few 
points with TWC > 3.5 g/m3…  
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Correction method 
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TWC comparison 

Increase of TWC 
with new efficiency 

Decrease of TWC 
with new efficiency 
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Changes from flight to flight ? 
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TWC comparison 

For Darwin, the changes in 
the Mean efficiency seems 
clearly related to the mean 
TWC measured during flight. 
 
Cayenne ?  
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