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• Short (historical) review of intercomparison exercise

• Few results of the intercomparison exercise Sept-2014 & 
Jan-2015

• Updated hypothesis for the PSD dataset

• Interim PSD dataset
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• Short (historical) review of intercomparison exercise

• Few results of the intercomparison exercise Sept-2014 & 
Jan-2015

• Updated hypothesis for the PSD dataset

• Interim PSD dataset
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• Intercomparison exercise launched after Darwin 
campaign (for flight 23 image data of 2D-S and PIP 
distributed to EC, UI, LaMP (UBP/CNRS)).

• Paris, 09-2014: 

1. limited first intercomparison (without concertation and 
some resulting misunderstandings) of counts, 
concentrations, and also of PSD. 

2. Way forward: harmonize processing algorithms
following a step by step approach
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• Clermont 13/14-Jan-2015 & Toulouse 16-Jan-2015: 

1. Exercise not finished, so far good consensus on 
extrapolation of partial images, sample
distance/volume (overload!) calculation. 

2. Decision taken to 
(i) speed up the processing, applying all lacking

corrections at once (within 2-4 weeks) and then
intercompare and 

(ii) in parallel to continue (for 6 months & more…) time 
consuming detailed study of individually applied
corrections
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• Webex 12-Feb-2015: Result of speeded up processing
(apply all corrections at once)

1. Statement: HAIC intercomparison exercice produces
best agreement we have ever seen so far ! 

2. Decision: 
(i) Release preliminary PSD dataset, thereby

explaining precisely applied processing and 
related limitations of dataset to avoid
misunderstandings.

(ii) Continue detailed study of individual corrections.
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HAIC – High Altitude Ice Crystals
Historical review

At a glance: objectives & status
After Paris meeting 09-2014:
Objectif 1 - Identify the differences and 
their main sources in calculation results

Objectif 2 - Come to a consensus about 
the processing algorithms which will be 
used for the HAIC-HIWC data analysis

Extrapolation of partial images Following Korolev and Sussman (2000)
Computation of width in sample volume
Computation of sample distances Improvement of the overload computation

 Check of the counts and concentrations before applying corrections 
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HAIC – High Altitude Ice Crystals
Historical review

At a glance: objectives & status
After Paris meeting 09-2014:
Objectif 1 - Identify the differences and 
their main sources in calculation results

Objectif 2 - Come to a consensus about 
the processing algorithms which will be 
used for the HAIC-HIWC data analysis

Extrapolation of partial images Following Korolev and Sussman (2000)
Computation of width in sample volume
Computation of sample distances Improvement of the overload computation

 Check of the counts and concentrations before applying corrections 
After Clermont/Toulouse meetings Jan-2015:
Objectif 3 - Apply all corrections at once and study PSD and MMDs dispersion. 
If reasonnable agreement  distribute a preliminary version of PDS/MMDs dataset
Objectif 4 - continue time consuming detailed step by step processing
Interarrival time treatment (shattering)

Out of focus particles

Rejection criteria (splashing and noise 
removal)
Coincident images
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• Short (historical) review of intercomparison exercise

• Few results of the intercomparison exercise Sept-2014 & 
Jan-2015

• Updated hypothesis for the PSD dataset

• Interim PSD dataset
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Few results: intercomparison exercice

Date 09/03/15 Page 10HAIC – High Altitude Ice Crystals (314314)

Intercomparison exercise :
- Flight 23
- 3 teams : Environnement Canada / University of Illinois / UBP-LaMP

Initial status (Paris, 09/2014) : example of PSD (mean over 3 min) in a convective part 
of flight 23

2D-S PIP
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Intercomparison exercice
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Intercomparison exercice :
- Flight 23
- 3 teams : Environnement Canada / University of Illinois / UBP-LaMP

Intermediate status (01/2015) : exemple of composite PSD (mean over 3 min) in a 
convective part of flight 23

Overestimation
in the size range 

10 to 200 µm

Good 
agreement in 
the size range 

200 to 2000 µm

Some little
discrepancies in 
for sizes beyond

2000 µm
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Intercomparison exercice
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Impact on MMDs:
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Intercomparison exercice
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Impact on MMDs:

Mean values Relative absolute error (%) Absolute error (µm)

EC/UBP UI/UBP EC/UI EC/UBP UI/UBP EC/UI

No IKP threshold 7.34 10.71 12.16 50.91 99.48 103.5

TWC > 0 g/m3 6.28 8.99 10.35 38.82 73.84 77.41

TWC > 0.01 g/m3 6.06 8.91 10.17 38.06 73.32 76.61

TWC > 0.1 g/m3 4.7 7.85 9.23 32.17 70.1 71.71

TWC > 0.2 g/m3 4.09 7.12 8.66 27.57 64.12 65.18

TWC > 0.5 g/m3 3.7 6.83 8.39 23.01 57.59 58.98

	 	 % 100	
	 	 	

	

	 	 	 	

 Decision to release an interim dataset produced with the same set of hypothesis
as for the intercomparison
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• Short (historical) review of intercomparison exercise

• Few results of the intercomparison exercise Sept-2014 & 
Jan-2015

• Updated hypothesis for the PSD dataset

• Interim PSD dataset
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HAIC – High Altitude Ice Crystals
Updated hypothesis for the interim dataset
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Characteristics Choice for the interim dataset
Size definition Ly, particle dimension along the photodiode 

array

Pixel size resolution of raw images 10 µm for 2D-S, 100 µm for PIP
Channel (2D-S probe) Vertical channel except for flight 22
Size bin 217 bins, 10µm resolution between 15 and 

995µm and 100µm resolution between 1050 
and 12750 µm

Composite PSD compilation Cross over size = 1000 µm
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HAIC – High Altitude Ice Crystals
Updated hypothesis for the interim dataset
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Characteristics Choice for the interim dataset
Time resolution 5s
Treatment of truncated images Following Korolev and Sussman (2000)

Keep all images

Out of focus images Following Korolev (2007)
Splashing/Shattering removal Cut off determined at 1s resolution, criteria of 3 

neighbouring particles
Noisy pixel removal Following Lawson (2011)
Coincident multiple particles single 
images

Particles separated

Applied mass-size relationship
used for Ly dimension

Brown and Francis (1995)
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• Short (historical) review of intercomparison exercise

• Few results of the intercomparison exercise Sept-2014 & 
Jan-2015

• Updated hypothesis for the PSD dataset

• Interim PSD dataset



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

AI
C

 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
AI

C
 C

on
tra

ct
or

s’
 p

rio
r w

rit
te

n 
au

th
or

iz
at

io
n

HAIC – High Altitude Ice Crystals
Interim PSD dataset
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File format : text file 
Size bin (µm)

Concentration in #/L/µm
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HAIC – High Altitude Ice Crystals
CDP dataset
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 Need to finalize the PSD dataset before adding the CDP information

Preliminary results (flight 23 at 1s resolution)
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This document and the information contained are HAIC 
Contractors’ property and shall not be

copied or disclosed to any third party without HAIC 
Contractors’ prior written authorization

This project has received funding from the European Union’s 
Seventh Framework Programme for research, technological 

development and demonstration under grant agreement 
n°ACP2-GA-2012-314314.
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HAIC – High Altitude Ice Crystals
Status during Darwin campaign
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Flight 2DS PIP CDP
1 - test flight

2 -
3 -

4 -
5 - calibration

6 -
7 -
8 -

9 -

Flight 2DS PIP CDP
10 -
11 - transit
12 -
13 -
14 -
15 -
16 -
17 -
18 -
19 -
20 -
21 - calibration
22 - Airbus
23 - NASA

Some pixel failure
Probe ok but 2 computer shut down
Flight with no microphysics
Bad calibration results on the ground

Nothing to report


