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High Altitude Ice Crystals 
Contents 

• Data files 

• Composition 

• Mass size distributions  

• CPD-2 Particle Size Distributions 
 

HAIC – High Altitude Ice Crystals (314314) Page 2 Date 16/05/2016 



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 

 

Data files 
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Quick description of the files è readme.pdf 
 

2DS and PIP PSD are merged over the 800-1200 µm 
interval  

 
 
 

Missing information : 
 Times corresponds to the starting time of the 5s interval 

 
 
Correction:  
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Composition 
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2DS initial bin centers 

10 750 800 850 

PIP initial bin centers 

900 

800 900 

Step 1 : PIP 10 µm rebinning 

795 845 755 

1000 

1000 

Step 3 : composition : linear weight 
between 800 and 1200 µm 
𝑤=100𝐷−800/1200−800  

100 % 
2DS 

100% 2DS  
0% PIP 

100 % 
PIP 

0% 2DS  
100% PIP 

100-w% 2DS  
+ w% PIP 

Step 2 : 2DS 5µm bin center shift average 

15 755 795 
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Mass-size distributions 
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2) Particle Size 
Distribution 

3) Mass Size 
Distributions 𝑚= 𝛼(𝑡) 𝐷↑𝛽(𝑡)  

α(t) deduced from IKP: 𝑇𝑊𝐶(𝑡)=𝛼(𝑡)∑𝑖↑▒𝑁(𝑖) 𝐷(𝑖)↑𝛽(𝑡)   

1) Size 
retrieval D=deq, dmax, ly,  

𝑙𝑥+𝑙𝑦/2  

3D particles simulations 

2D particles projections 

𝛽  

Surface-size relationship 

THEORY 

𝑆=𝛾 𝑫↓↑𝜎 

𝑃=𝛿 𝑫↓↑𝜏 
Perimeter-size relationship 

𝛽= 𝑓↓𝐷 (𝜎,𝜏) 

2D-S & PIP images 

𝑁(𝐷) 𝑫 

IN-SITU DATA  

𝛽= 𝑓↓𝐷 (𝜎,𝜏) 

𝑆=𝛾 𝐷↓↑𝜎 
𝑃=𝛿 𝐷↓↑𝜏 

Same principle as for the MMD compution (i.e. already presented in Melbourne) 

è Summing the Mass Size Distribution will give back the TWC measured by the IKP-2  
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CDP-2 Particle Size Distributions 
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1) Choose one size    
randomly in the 2-50 
µm range 

C
ou

nt
s 

Size 

2) Compute the 
corresponding 
scattering cross 
section σ (mie theory) 

3) According to the bin 
limits in σ, compute the 
corresponding 
« measured » size 

Size 

Size 

C
ou

nt
s 

Size 

recontructed« measured » 
particle spectra 

+1 in the 
d bin 

+1 in the 
dm bin 

until 

C
ou

nt
s 

Size 

C
ou

nt
s 

Size 

« true » 
measurement 

Monte-carlo inversion method (copy from Melbourne meeting) 
 

« Real » particle spectra 
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CDP-2 Particle Size Distributions 
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First tests 
 

measured spectra 

counts after 100 inversions    

initial spectra 
(gauss 

distribution) max 

min 
mean 

è Still some oscillations but much less than in the raw measured spectra 
è Apply to measured data 
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High Altitude Ice Crystals (HAIC, 314314) 

 

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 

 

 

 

 

 

 

Project co-funded by the European Commission within the 
Seventh Framework Programme (2012-2016) 

 

 

 

 

 

 

 

 

 
HAIC – High Altitude Ice Crystals (314314) Page 8 Date DD/MM/YYYY 



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 

 

Mie theory 
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12.5 µm 
droplet 

Counted in the 
13-14µm size bin !! 
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Mie theory 
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8.5 µm 
droplet 

Counted in the 
4-5 µm size bin  


