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— 20 overpasses of CloudSat and CALIPSO
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VarPy: DARDAR products

Lidar:

The A-Trai iti i i
e A-Train * Sensitive to concentration of small particules

* Detects small cristals and liquid droplets
* Useto determine LWCand IWC
3 Radar:

CloudSat : radar N « Sensitive to diameter of particules —
cnes " R

CALIPSO : lidar

 Detectsice cristals

e Useto determine IWC
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Atmospheric models

LMDz

Resolution: Zoom configuration with

50km in Svalbard, 95 levels

Initialisation: ERAS
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67.5°N

Example of one satellites overpass: 2019133004652 69455

ERA5: 20190513 OUTC
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Pressure (hPa)

DARDAR Heymsfield
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Pressure (hPa)

Comparison of hydrometeors categorization
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IWC

Sensitivity to ice/liquid |
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Over-representation of ice in
mid-troposphere in observation

Pressure (hPa)

DARDAR

Observations:
Delete some data in order to keep data only where there
are signals from radar and lidar simultaneously, namely :
- where lidar signal is extinguished or attenuated

- where there is a clutter in radar signal

Models:

Simplified simulator to represent lidar signal attenuation
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Ice/liquid partition function on occurrence:
statistics on all overpasses

Liquid Occurrences

B Liquid + Ice Occurrences
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Total on 1 granules :ARPEGE_GCJT_withLidarMask200
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‘otal on 19 granules :ARPEGE_GCJT_withLidarMask200

adus4na3Q 37|

85U=4M220 83|
o o

@3u4n230 33|

=3
=4
=4
=
=

140000
120001

82UN230 37|
o o

10000!
80000
60000
40000

20000

10000

20000

2 oo e o c o c oo o
8888 g o E 888 ¢ 2o e 888 o2 oo
S s 2 5228 8 S 2238 & 8 8 S 32388288
E RS8R 88268 8 F 2R 88 8 8 g 8888838
S 238838 %& T R & S &8 8 & 53855598
A= = = S, T 282 R 38 o S22 2 8BB 88 e
PR S S W PO S P S S Y
22u=4n220 pink 32U24N220 PNk
g 2 g g = g2 g 2 2
=1 5 3 2 g g 2 s =1
a 8 & &2 o g B S o g o
0 ° o
[N O, g,
g, 0. g
9, O, 9,
< 7 >
g, g, %0,
[ Og, Op.
Ses 52 e
2
g, Gos, Qabw
[ 0" Op,"
o 2y, NI
aoaw, H cobw, B e@w, B
% % %o 8 U 9
ns.cw = uo.qw % aq,qw ]
%, = 3 % =~ & Us = &
% E E Yo, E 5 %0 E 3
% & 3 % &5 % 5 £
O & 0= O © F Ops B F
Oge. 5 3 e 5 Ose. 5 o
th\m. W G, Gmn..\m, w > QWA»,.: W >
- w - N - N
%g, © 9 KON %0s, G 2
% 2 & O, 2 3 O 2 3
g, g Cag, % 8 %5, & 8B
0, £ 1 [ - g, € 2
Qm?m E] cm?m & QAFG 5
o 0 & e B & Qo B o
%o B 2 Y. 0 2 % O 2
o5 O = e =
s z s e oK. s
S, 5 e, = g z
%, k| %y, e O, ]
Oy b= (o ‘O
0% ] 05 0.
PC 0% g,
o fo. oo, o5,
<o o o
QDQ QQQ QQE
0p.8 0. 0
b Co. P o o .
DWA D&.N BﬁN
O, Og, I,
e ke ke
T T T T aammy T T T T “Oog, T T “Cog.
a o N o R a4 o B N e
4 o s o 4 o s o a s s
Ll P} P |
O = o
w = rJ
o O
w =
o -
L
O &
C JjaINI2Q0 33 8IU3IN220 37|
e o o <o s g2 g
o
O © E::8%8¢
u E 3882 28 8 8 S 5 5 5 38 8
A 48 4 2 B @ F N oo - A = ® & %
B S S g
— a4
O ( v A 0UR4N220 n 230 pinki
(=) = =3 =] A 2 g 2
c O € ¢ 5 . e
< o i
o + a %,
* o— e g,
) O5.
o O Loy,
%2y,
c C g,
©
u *% wcom.
2
G L g s -]
%) 5 %52 :
c = : e g :
() : s :
3 0.8 3
@) £ S B E
& 0 5
o —_ . o am,m, 3 2
a e
g G, 3 g
- — 3 5. |
| - o O B P
P 3
€ o :
5 O 5
© + : e 8 :
(@) a Oga O <
5 S =
® — s . ]
] O5ze. E]
© )
Q Y6,
* — 0p
[ €9,
> N
o .
(e 9%,
* — on.w.«
— >
/ T T T T T + Con,
e o ® w % N o ER o
5 2 S5 S s S S 3
A v 594+ pinbr
pinbry pinbry
—

T T T
w @ o=
s & o
207 + pinby
pmbry

Distance to cloud top {m)

T
~
a

0.0+

Distance to cloud top {m)



Distance to cloud top (m)

Distance to cloud top (m)
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lce/liquid partition function on occurrence:
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Liquid +1ce

Predictor : Tand D

DARDAR

Total an 19 granules : Lukas_withRadarLidarka

_s00
1000
01
0
o

ERA5

Total on 19 granules :ERAS withLidarMask200

-i

Distance to cloud top (m)

ance to cloud top (m)
|

5k

12500

10000

7500

5000

2500

10000

8000

6000

4000

2000

Liquid Oceurence

Liguid Occurence

= 14000
E ]

a 12000
= 10000
=]

3 8000
=]

a 6000
)]

9 4000
c

o]

8 2000
a o

£ 12000
2

E 10000
3 8000
=)

o 6000
a

@ 4000
o

=

Z 2000
A
a

Ice Occurence

Ice Occurence

Distance to cloud top (m) Distance to cloud top (m) Distance to cloud top (m}

Distance to cloud top (m)
1

Liquid + Ice

Liquid + e

Liquid +1ce

ARPEGE

Total on 19 granules :ARPEGE G6CJT withLidarMask200

12000
10000
8000
6000
4000
2000

Distance to cloud top (m:

a

ARPEGE modified

Total on] 19 granules :ARPEGE GI37_withLidarMask200

Distance to cloud t

LMDZ CTRL

Total an 19 granules :LMDZ_v3_withLidarMask200
15000

12500
10000
7500
5000

2500

Distance to cloud top (m)

8000

600D

4000

2000

Distance to cloud top (m)

£ 3300 12000
e
B 10000
3000
S 5000
20 4000
’ 2000

id Occurence

Liguid Occurence

Liquid Occurence

Liguid Occurence

Distange to cloud top (m) Distance to cloud top (m) Distance to cloud top (m)

Distance to cloud top (m)
'

20000

15000

10000

5000

20000

15000

10000

5000

0

20000

15000

10000

5000

12000
10000
8000
6000
4000

2000

Ice Occurence

lce Occurence

Ice Occurence

Ice Occurence



Conclusion

No model predicts such thin supercooled liquid water structure

|ce/Liquid water partition function allowing supercooled liquid water at lower temperature does not give a
better representation of supercooled liquid water -> need to consider distance to cloud top

IWC+SWC:
— Higher IWC with LMDZ, more close to DARDAR observation
— ARPEGE: Changing the ice/liquid partition function increases IWC
— LMDZ: Changing ratgs value better represents IWC in high altitude

— Models very far away from observation

— ARPEGE: Changing the ice/liquid partition function does not affect LWC but allows supercooled liquid water
at higher altitude

— LMDZ: Changing ratqs value gives less supercooled liquid water in high altitude
Liquid water occurrences:

— Over-estimation at low temperature (-20° - 0°)

— Under-estimation at very negative temperature (-40°C)

— Over-estimation of distance to cloud top



Outlooks

Make statistics with all post-processed overpasses
Look at ice/liquid partition function according to content and not only occurrences

Use of a CloudSat-CALIPSO simulator in LMDZ (COSP) to validate/verify the
simplified simulator of lidar signal attenuation in models

Verify the distance to cloud top is not due to lidar signal attenuation

Look at LMDZ simulation with a new ice/liquid partition function depending on T
and D



Thank you for your attention
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