HAIC - FP7, 5 call DATE 07/12/2016

Presented by

Delphine LEROY, LaMP/CNRS

Prepared by

* ot
Delphine LEROY, Alfons SCHWARZENBOECK, LaMP/CNRS ‘ AI C

High Altitude Ice Crystals

HAIC/HIWC Science Team Meetin
5-8 December 201

LaMP SEA Robust Probe analysis

HAIC — High Altitude Ice Crystals (314314)




High Altitude Ice Crystals
Contents

* Robust dataset
* Quality of the first guess TWC: €=0.4
* Parameterisation as a function of TWC: e=f(TWC)

* Adding temperature considerations: e=f(TWC, T)

HAIC — High Altitude Ice Crystals (314314) Date 07/12/2016 Page 2



rty and shall not be

are HAIC Contractors’ propet

d
rty without HAIC Contractors’ prior written authoriza

ntaines

This document and the information col

tion

copied or disclosed to any third pa

Robust dataset

Dataset :
- Darwin and Cayenne measurements
- Removal of liquid phase based on the CDP data analysis
- IKP v5 =» 5s running average
- Robust 1Hz data but 5s running average applied
- time lag between Robust and IKP corrected for each flight individually
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First guess TWC

First guess with efficiency = 0.4 : /WCst=TWClraw /04

TWC from IKP (g/m3)
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First guess TWC

Robust efficiency versus IKP TWC

Robust efficiency
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First guess TWC

First guess with efficiency = 0.4 : /WCst=TWClraw /04

Robust versus IKP-2 #
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Efficiency = f(TWC)

e=—0.05314x7WCI1st+0.5074 ou &=-0.05314+x7WClraw /0.4 +0.5074

Robust versus IKP-2 #
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Efficiency = f(TWC)
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Mean Absolute Error (%)

Bias (%)
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Efficiency = f(TWC)

Bias (%)
| MAE ~ 15 %
S _ 1 Bias ~ 0
B But the bias distribution is quite
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Improving the parameterisation ?

First guess with efficiency = 0.4

Darwin Cayenne
Robust versus IKP-2 Robust versus IKP-2 #
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First guess TWC

First guess with efficiency = 0.4

Darwin Cayenne

Robust versus IKP-2 (1Hz) Robust versus IKP-2 (1Hz)
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Improving the parameterisation ?

Scores as a function of temperature
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Effect of temperature

Robust efficiency versus IKP TWC — pattern with temperature

Robust versus IKP-2 (1Hz)- [-15,-5] Robust versus IKP-2 (1Hz)- [-25,-15] #
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Close to -10°C : Close to -20°C :
mean ¢ very close to 0.4 up to 2 g/m3 Again, mean ¢ quite constant up to 2 g/

m3 but now slightly higher than 0.4
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Effect of temperature

Robust efficiency versus IKP TWC — pattern with temperature

Robust versus IKP-2 (1 "'z Robust versus IKP-2 (1Hz)- [-25,-15[ #
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Close to -30°C : Close to -20°C :

Still, mean € quite constant up to 1.5g/m3 Again, mean € quite constant up to 2 g/

(with values larger than 0.45) and then m3 but now slightly higher than 0.4

decreasing
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Effect of temperature

Robust efficiency versus IKP TWC — pattern with temperature

Robust versus IKP-2 (1Hz

Robust efficiency

Robust versus IKP-2 (1Hz)- [-35,-25]
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Close to -30°C :

Still, mean € quite constant up to 1.5g/m3
(with values larger than 0.45) and then
decreasing
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Close to -40°C :
mean ¢ quite constant up to 1 g/m3 (close
to 0.5) and then decreasing
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Effect of temperature

Robust efficiency versus IKP TWC — pattern with temperature

Robust versus IKP-2 (1 "'z Robust versus IKP-2 (1Hz)- [-45,-35] #
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Close to -50°C : Close to -40°C :
mean € almost constant up to 1.0g/m3 mean € quite constant up to 1 g/m3 (close
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Effect of temperature

Robust efficiency versus IKP TWC — pattern with temperature
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Efficiency=f(TWC,T)

Robust efficiency versus IKP TWC — pattern with temperature
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decreasing temperatures
= Choose a parameterisation of the
mean efficiency as a function of 045
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First guess TWC

First guess with efficiency = 0.4 : /WCst=TWClraw /04

Robust versus IKP-2 #
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Efficiency=f(TWC)

Parameterisation as a function of TWC

Robust versus IKP-2 #
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Efficiency=f(TWC,T)

Parameterisation including temperature
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Efficiency=f(TWC,T)
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Efficiency=f(TWC,T)
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Improvement for
low contents for
all temperatures

Reduced MAE
for large
contents (>1.5¢g/
m3) at -50°C
and -10°C
temperature
levels

Except at
-50°C, MAE
stay below 20%




1.5< TWC <5

O eps=f(TWC)
O eps=f(TWC,T)
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Efficiency=f(TWC,T)
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Efficiency=f(TWC,T)

Bias distribution for different temperatures

Temperature : -20 °C Temperature : -10 °C
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Summary:
=» Using a constant efficiency value for TWC < 1g/m3 improves the results

= Including temperature in the parameterisation improves the results mostly at
-10°C and -50°C. Changes are light for the other temperature levels
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Sensitivity to MMD

Robust efficiency versus IKP TWC — pattern with MMD

Robust versus IKP-2 (1Hz)- 200-400 Robust versus IKP-2 (1Hz)- 400-600 #
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Sensitivity to MMD

Robust efficiency versus IKP TWC — pattern with MMD

Robust versus IKP-2 (1Hz); 600-800 Robust versus IKP-2 (1Hz)- 400-600 #
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Sensitivity to MMD

Robust efficiency versus IKP TWC — pattern with MMD

Robust versus IKP-2 (1Hz)- 600-800 Robust versus IKP-2 (1Hz){ 800-1000 #
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