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 Based at Cranfield Airport at Cranfield University
e BAe-146-301 large research aircraft

e Altitude: from 30m over water
(150m over land) to 11km

 The aircraft can carry up to 4 tones of scientific

equipment
*  Cloud physics instrumentation : droplet counter i
imaging probes covering sizes from 3um to 6.2m —
. Pyion
bulk ice and water content (Nevzorov& TWC .
probe) R

 Aerosol, Meteorology, Chemistry instrumentatiol
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e Collect aircraft measurements of
clouds and aerosols

e  Within 10 minutes of the
EarthCARE track

e atleast 120 km long
e prioritise runs beneath EarthCARE

 Sample wide range of
meteorological conditions (not
covered by GEM simulations)
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Performed Sorties

e 9 flights performed (C393-C402) + 2 more flights
in June

e https://data.ceda.ac.uk/badc/faam/data/2025

I -

* https://data.ceda.ac.uk/badc/faam/data/2024 {
A |
Ireland Cbublin = [ Yk
1.-;!_:,'..

e

London

Data S10, NOAA, U.S. Navy, NGA, GEBCO

Image Landsat [/ Copernicus
Image IBCAO .

Image U.S. Geological Survey
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https://data.ceda.ac.uk/badc/faam/data/2025
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Performed Sorties

BASELINE: CA, reflectivity elevated by 1.6 dB (to match CB ) Credit: ectools of S. Mason (ECMWF)
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e Particles smaller than 0.1
of the wavelength

* B&F mass-size relation
provides a good match
with the Nevzorov probe
but not with the CPR
reflectivity

Time, 2024-11-07

T T ! 1
15:18:49 15:18:54 15:18:59 10

gl

59.00°N 59.25°N 59.50°N 59.75°N 60.00°N 60.25°N

Z[dBZ]

« CIP+B&F+R
« CPR
e CIP+B&F + DDA

P4 '-:l"'. ~ of
‘ ' ’-'.- .b - 'fp.-:__:P;
: W
iy T
{ Py

1 | I I I 1 |
59.20°N 59.40°N 59.60°N 59.80°N 60.00°N 60.20°N 60.40°N

Brown & Francis
+

Rayleigh

EarthCARE Science Meeting, University of Reading on 6 June 2025



Height [km]

w
o

N
o

£ o
N3 10
108 = .
> 210
o 5 2
5 E \ | I
o @ | 8
-10%5 A 10
v
-20 |
-30
T T T T T T T 1 1 7
15:17:59 15:18:04 15:18:09 15:18:14 15:18:19 15:18:24 15:18:29 15:18:34 15:18:39 15:18:44 15:18:49 15:18:54 15:18:59 10 10
Time, 2024-11-07 59.00°N 59.25°N 59.50°N 59.75°N 60.00°N 60.25°N
T cc--006 g 0
s - R CIP + B&F + R
- - prg CPR
N
5—10— -5 CIP + B&F + DDA .
5 Brown & Francis
B oo
E ~20 =} \ -10 - ﬂ n‘\& }. +
o 9
O 25+ -7 1 %: s .
- g L F Rayleigh
0 2”7 cC=025 s % -155 3 _;'r“:i ‘:' y g
- ° ' - B°
0 45 2o 45 0 5 & - il - N ey -—
CPR [dBZ] (8 HIO ’ ,‘/ < 3
~, ¥ -20 = .o
3 /' . :: t
g : . o
£ 20 1N -25 — { .; §
o . |0 .; :
O 25 ’,,/ R " i :
-0 -7 -30 —
I 1 1 1 1 1 1
-30 -25 -20 -15 -10 -5 0 T T T I 1 1 1 1 I
CPR [dBZ] 58.80°N 59.00°N 59.20°N 59.40°N 59.60°N 59.80°N 60.00°N 60.20°N 60.40°N

EarthCARE Science Meeting, University of Reading on 6 June 2025



iﬂ

CPR-CLD retrieved water content EarthCARE frame 02531D 103
61.3°N 60.8°N 60.4°N 60.0°N 59.5°N 59.1°N 58.7°N 58.2°N 57.4°N
6.6°W 6.8°W 7.1°W 7.3°W 7.6°W 7.8°W 8.1°W 83°W 8.5:W 8.7°W
1 1 1 1 1 1 1 1 1 | 1 1 1 1 1 1 1 1 ! | 1 1 1 1 1 1 1 1 1 | 1 1 1 1 1 1 1 1 1 1 1 1 1 1 10_3
| ECA_MXAC_CPR_CLD_2A_20241107T1516137 20270220T0149707 02534 )
1 BASELINE: AC ’ o
. e R best match
12 : —_
Hﬂﬁ# £
o . _ -4
— 10+ - = < = S——— 107 2
E I.' ] . | —
~ : € [0 2
= 8- : o @ 10
S : < £
° 6 : c§> ©
: 5 N
: o
44 : 10
{e ep@wr r ‘ ; { % b
’ ; . B
1 "
0 -6
T T T T T T T T T 7 T T T T T T T 10 1
15:17:59 15:18:04 15:18:09 15:18:14 15:18:19 15:18:24 15:18:29 15:18:34 15:18:39 15:18:44 15:18:49 15:18:54 15:18:59 10
Time, 2024-11-07
0.0 >
05 CC=0.95 +»° -1.0 -
— -1.0 = <
) . CC= -1.5 -
£ {W\{
5 1.5 = VB, Ferge ’b,?"'
g 0] "%_2_0_ ‘_ .t -t
= 2 _}.... =
= 25 ¢ :
o)) = -2.5=— . &
o 2 . S~
— -3.0 g "-_-'--‘:
-3.5— //’ - gIZEDB&F -3.0
’ ° -
-4.0 | | 1 T | 1 T Nevzorov
-40 -35 -30 -25 -20 -15 -1.0 -05 00 359 CIP + B&F
C-CLD
log1o IWC [g/m?] - Nevzorov Probe Z-WG Hogan (2008)
-4.0

|
58.80°N

| I I
59.00°N 59.20°N 59.40°N

I
59.60°N

I
59.80°N

|
60.00°N

I
60.20°N

I
60.40°N

EarthCARE Science Meeting, University of Reading on 6 June 2025




CPR-CLD retrleved characterlstlc diameter EarthCARE frame 02531D 103
61.3°N 60.8°N 60.4°N 60.0°N 9.5° 58.7°N 58.2°N 57.4°N
6.6°W 6.8°W 7.1°W 7.3°W 76 \N 78 W 8.1°W 8.3°W 8.5°W 8.7°W
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 | 1 1 1 1 | 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
14- | ECA_MXAC_CPR_CLD_2A_20241107T1516137 20270227 |; AAAIUI """""" b]
. N oo best match
| BASELINE: AC B ‘
. n -3 E 1
'_|10—|| —_— T~ —- 10 3 o '
IS — [ 5 I | ‘
. E 210
= -
g o S s l |
)
4_
i ‘ﬂm‘i-‘c W e i |
o 0™ | [
15:17:50 15:18:04 15:18:00 15:18:14 15:18:19 15:18:24 15:18:20 15:18:34 15:18:30 15:18:44 15:18:49 15:18:54 15:18:50 10
Time, 2024-11-07 59.00°N 59.25°N 59.50°N 59.75°N 60.00°N 60.25°N
0.5 P - . CIP+B&F
CC=-0.10 JRe c-CLD
”, 0.5
Q 00 /,’
Q - -, .
(@] - ,’ -
.g. -0.5 = ,/ 0.4 =
E T -
&S -10- e E - =
P d £ - -
o s Q 0.3 ~ L o
S g E NS - T - .
2719 // -" [y -.-nq.\-“-‘. - -1 .b-_ .s_ :‘-
ot W",\- :'-;\ T = L e T -
7 0.2 - A A 4 ® - - 4 3
— T T S Y W YT fi
-2.0 -15 -1.0 -05 0.0 0.5 \‘V VP '\/"\/‘.\, J \\ﬂ““ AV ™
log10 Dm [mm] CIP + B&F o "
l I |} I I I 1 I I I
58.8 59.0 59.2 59.4 59.6 59.8 60.0 60.2 60.4

EarthCARE Science Meeting, University of Reading on 6 June 2025



Height [km]

CPR-NOM doppler velocity
59.5°N 59.1°N

EarthCARE frame 02531D

61.3°N 58.7°N 58.2°N 57.4°N
6.6°W 7.6°W 7.8°W 8.1°W 8.3°W 85 vv 8.7°W
! I 1 1 1 1 1 | L I ! | bk T -
144 I zl|ECA JXCA CPR NOM 1B 20241107T151613Z 2025021c L0030 (EARR53 1D
! d 4 h »=e'sd hest match|
12
104
| T TR, R R
8- S
6 {
L | ' . " Lt e AL ) i I ¥
4 " : i s ) ! ! i A "P
1 ' " v ' '*'.M" h ] T .i," 10 e
210 I“II"W"J“ ' "" : “M] .4 ‘\"' i \l..".«' i A ]l\ At ]
f . i | ) | 1 1 i Al
RN VI At Lkl ? AL Vi LA T M Ry
0 ‘.“ AT J Al AT A ATRATE G 1 M L1l
15;1‘7;59 15:18:04 15:1I8:09 15 1;: 1/1 18- 1IQ 10 1:-1‘&-’»1 18-1R-2Q 1:-1‘9-'4/1 1:-1‘;2»'20 151844 15-1R-40 1R-1R-RA 15;1‘&5‘
1.5
e« Doppler L1 5-km
«  Sedimentation Doppler L2
LO 1] ge r 10— e FAAM W-wind
averaging: _ -
= 05—
£ E
> iy
3 g
3 00— T
g O -
— ]
2 a
S o)
% 0.5 o
[ (=)
_10 —
15 T I T
58.802N RQ.ﬁn"l\l RQ.’)n"I\I RQ.An"I\] RQ.RF\OI\I 50.80°N B50-00°N 60 ;‘)"b B0-40°N.

EarthCARE Science Meeting, University of Reading on 6 June 2025

0.07

e L 0.06
Statistical Z
MDV noe
4 2 0.04
. £ .
7 relation? =
£ 8 0.03
2 e E
>
S 0.02
0 °
g 0.01
28 0.00
Q.
[e]
40 Z[dBZ]
. 1
15
Doppler L1
.  Sedimentation Doppler L2 ‘
o -+  FAAM W-wind . ..
. - :. ... :. .i . . . -
P Sw . ¢ .
o8 . o . . - - ° .
L LR . S i A
RN T Te 3. MRy -
..'...‘ so ..':.: .: . - .| . .o, -..'. :‘-::. : .. -
0.0 — e oo, mec oL oS eig. - cbMEal cTs LN
. 3 e 0 .3 . e, ‘%) . .
s .. !..-'{-"‘?5.' s S o _5..”‘;_;;' .?7 frag
o~ AF IRy Ch . e TR ISR ¢
L 5. "% - SCIERNEEE N1 Sl X Rp e,
ol TR A VNS T
-. . ..._ﬁ.“'f’ -.:‘E- ., ..\. : . . % -.
. et . H . T e, . 1
-1.0 - s = . - -
15— T T - T T T T T T
58.80°N  59.00°N  59.20°N  59.40°N  59.60°N  59.80°N  60.00°N  60.20°N  60.40°N




Height [km]

E 0.1°W
I

04W

1.0°W

. @y
'mﬁm w&,_m |

12°wW

I I I I I I I I I
14:43:37 14:43:42 14:43:47 14:43:52 14:43:57 14:44:02 14:44:07 14:44:12 14:44:17 14:44:22 14:44:27 14:44:32 14:44:37
Time, 2025-01-27
CPR-NOM doppler velocity EarthCARE frame 03791D
59.2°N 58.7°N 5 N 57.9°N 57.4°N 57.0°N 56.6 55.7°N
0.5°E 0.3°E 0.1°W 0.4°W 0.6°W 0.8°W 10 \/\/ 1.2°wW

-u.

e

: i
A f .." i

E
i TI ‘!{IH T '4‘1.1 bc'\*ﬂ_wh- ‘“ f

w T
’L“‘E&“vm b w}ﬁ. i
4.01 i

i
N

fihy
,?‘i;&,;’

‘ i T .,L .‘
L2t 11 ! R A e
&j‘l"i} J‘;J' ! nm‘l 3(4% ’f ‘ i ?l) @‘I. : #“I } 'f U ma%& il ".'f:l' " { iy '.-*14 '-,'l'”.
X |’ i ]ll 'b, i l‘*‘ b h‘l i it ;i s h
z ° a‘a.\ ~\fv‘id"’ r“ *;-’lfn‘ |I‘ it ml, .Ur.un‘r»,fﬂ “ .’"’H' .
2 ,‘I R )i '\"‘.f '| l“l [ B
%} 6‘. b .'- |t l‘?“ i ‘»1 ",' i R 'u.l"} l.‘l'\;,lu Tl I ".',',.l '.“|.| ik
T A it "ll'tl 'lli "||;|I \J;‘H'.,!II', 'yll‘l,‘|||Il IA I"x\r‘.‘""\:' 1 ‘:h?’ '.“‘ | ‘ ‘:J.'l“"']‘ :I.‘| ;I‘::."I' ‘II i ‘,"IJ]",‘:. s i||:Il \lx R I ru I ’]‘:1 | -I‘ t.. ,:; i'ﬂ'l H T qﬂh
il "I b I‘ N‘PIIII‘ "" ;» ||| “'I'l" ‘l.' II|"I‘|| "“. |' I ”'I 'Ii ‘ i I‘I""‘]'IF (i fl ll \ i ! ! k ; : |||I, H":
ywmhwwmmwmwwwww' '”m”*wﬁmws
i'Ju‘ ‘i‘ﬁi lnmﬂt 1‘1...1. u‘l ‘.l h‘(r . u. ‘,.t .iu ..'I..La..lrm r'-m....mmuu mu ,.u..u..l 0 8 "W J" M ‘“'m ﬁl At
1 o iy i mﬁ o A o 1 .
14 43 37 14: 43 42 14: 43 47 14: 43 52 14: 43 57 14.44.02 14 44 07 14: 44 12 14: 44 17 14 44 22 14:44:27 14:44:32 14:44:37

Time, 2025-01-27

= N w
o o o

_I\ o
o
Reflectivity [dBZ]

2

Doppler velocity [m/s]

EarthCARE Science Meeting, University of Reading on 6 June 2025

Aberdeen
Dungiee
Edinburgh
¥ ~J
Glasgow )
United Kingdom Newdattle
>
uponJyn
Carlisle P o b
- Great Britain
[sle of Man
Leeds
Preston J Hull
lin i #: Sheffield
Liverpool |
Lincoln
Mottigham © * cnaland
fro " Peterborough -
N Cymru / B'rm"}gha_m / Norwich
Wales
; Cambridge
‘Worcester
Colchester
Gloucnster Oxfy
Swansea o ndon 2

Cardi’f

? Southend-



Height [km]

Height [km]

°N 57.9°N

0.1°wW O4W

EarthCARE frame 03791D
57.0°N 56.6°N 56.1°N 55.7°N
0.6°W 0.8°W 1.0°W 1.2°W

I I
14:44:07 14:44:12

Time, 2025-01-27
CPR-NOM doppler velocity
57.9°’N 57.{‘ N

I I ! I I I
14:43:37 14:43:42 14:43:47 14:43:52 4:44:02

I‘h' | '||| l | "‘ } |'

'}'MWW %m‘ Pﬁ*m‘r" g

! I I
4:44:17 14:44:22 14:44:27 14:44:32 14:44:37

EarthCARE frame 03791 D

i e A THTN T T
10 WA A . 0 T

I 1
14:43:37 14: 43 42 14: 43 47 14:44:07 14:44:12

Time, 2025-01-27

I
14: 43 52 14: 43 57 14:44:02

T I
14:44:17

T T T T
14:44:22 14:44:27 14:44:32 14:44:37

30

20

-
o

_I\ o
o
Reflectivity [dBZ]

Doppler velocity [m/s]

CIP15 & CIP100

PSD[m~4]

Diameter [um]

14:44:05

14:44:10

Nevzorov TWC

14:44:15

Se 228T ®  Neyzorov LWC
°® «»° e CIR ®le
_30 = - I.t = .'I -~ ’I
14:44:05 14:44:10 14:44:15

Temp. 2°C

EarthCARE Science Meeting, University of Reading on 6 June 2025

RH (liquid) 99%



Height [km]

CPR-NOM radar reflect

57.

9°N

0.1°wW

57.
0.4°W

ivity factor
4°N

I
14:43:37

I
14:43:42

I
14:43:47

I
14:43:52

I
14:43:57

I
14:44:02

I
14:44:07

I
14:44:12

Time, 2025-01-27

EarthCARE frame 03791D
57.0°N 56.6°N 56.1°N 55.7°N
0.6°W 0.8°W 1.0°W 12°wW
ol
best match 30
ﬁ Al W20 —
; ; 10 S =
> 3
0 5 2
5 E
o .8
-10% 0O
14
-20
-30
T T T T T T T
14:44:17 14:44:22 14:44:27 14:44:32 14:44:37
P Je X Bk A ° s
::‘l::;:og {-"!:,‘.'. * . - ) o 1
TR, AoiMGe N . s 3 s e vy
TR AT R A AT A s, vi e
20 = g-ng_,-;...- ) - 1% - )
ok . < ” .‘; . S Y i
| 2 2 YR N , & ‘. . S
¢ ¥ - A PR Y LY ‘:i':n’
15 — - foa o o ¥ * g 3, 5 ‘
yr_xJ - b .4 > t -
SRS, *-k N A ‘{ -‘%{""«'“‘ s
Rt -, o *le * * P ] .-
- X £ .- 3 - ‘% .3 ’, ® te
10 — .‘:)\’.,’.._. B e L
c‘i‘- :« .. -.: -".q"’ ° “."P
5 £ " -‘.‘k
0—
CIP+B&F +R
5 CIP + B&F + T-mat
CPR
T T T T T
57.20°N 57.40°N 57.60°N 57.80°N 58.00°N

14:44:05

14:44:10 14:44:15

Rayleigh or T-matrix

EarthCARE Science Meeting, University of Reading on 6 June 2025



Height [km]

CIP simulated [dBZ]

CPR-CLD retrieved water content
57.9°N 57.4°N

EarthCARE frame 03791D
56.1°N

59.6°N 59.2°N 58.7°N .3°N . 57.0°N 56.6°N 55.7°N
0.8°E 5°E 0.3°E 1°E 0.1°w 0.4°W 0.6°W 0.8°W 1.2°W
1 1 1 1 1 1 1 | 1 1 1 1 1 | 1 1 1 1 1 1 1 1 1 | 1 1 1 1 1 1 1 1 1 1 1 1 10_3
14 | ECA_MXAC_CPR_CLD_2A_20250127T144124Z_20250222 ERARETIT)
. == best match 3
124 10
_4 E
10 1076 =
| [
8- E 9
- o O
6 W ?hh . L2 1o
; - 1 J 2 10
| = i !
sl i
e fn
moml ]
-6
T T T T T T T T T T T T T T T 10 1
14:43:37 14:43:42 14:43:47 14:43:52 14:43:57 14:44:02 14:44:07 14:44:12 14:44:17 14:44:22 14:44:27 14:44:32 14:44:37 10
Time, 2025-01-27 14:44:05 14:44:10 14:44:15
0.0 0.0
CC=0.70 CC=0.78
20 -0.5 =
CC=0.86 0.5
— —1.0 = =
15 = mE CC=0.10 10
5 1.5 _
10 = =
Q- - € -1.54
; 2.0 5
5 031 -2.5 = %—2.0—
o o
—_ - / ~
0= i 3.0 PR 825
g 35 e . CIP
—5 = ,,/ // - C-CLD 3.0 -
4.0 T T T T T T T
1 | | I I
5 5 10 15 20 -40 -35 -30 -25 -20 -15 -1.0 -05 00 s Nevzorov
ciP
CPR [dBZ] logi0 WC [g/m?] - Nevzorov Probe i
=40 T T T T T
57.20°N 57.40°N 57.60°N 57.80°N 58.00°N

EarthCARE Science Meeting, University of Reading on 6 June 2025



Height [km]

CPR-CLD retrleved characterlstlc diameter

55.7°N
1.2°w

EarthCARE frame 03791D
59.6°N 59.2°N °N 58.3°N 57.0°N 56.6°N
0.8°E 0.5°E °E 0.1°E 01 \N 04W 0.6°W 0.8°W 10\N
1 I | 1 L I 1 | 1 1 1 | I 1 1 I | 1 1 1 1 | 1 I 1 I | L 1 1 1 | I I 1
14 I ECA_MXAC_CPR_CLD_2A_20250127T144124Z_20250222 FAAM )
. - best match

124
10

T T T T T T T T T T T T T
14:43:37 14:43:42 14:43:47 14:43:52 14:43:57 14:44:02 14:44:07 14:44:12 14:44:17 14:44:22 14:44:27 14:44:32 14:44:37
Time, 2025-01-27
0.5 P
CC=0.30 crillinn w” bo
9 0.0 = e conarer et
ot -
Q " - s
O . ..‘.h.
T 0.5 7 1.5
€ ’
£ -, —
,/ £
o -1.0- . £
7 §
2 s Q 404
[e)) 7’
S -15- -7
-,
IR
z 05—
20 T T I I '
-2.0 -1.5 -1.0 -0.5 0.0 0.5

10910 Dy [mm] CIP

Dm [m]

Diameter [um]

14:44:05

14:44:15

I
57.20°N

' 5
N
I
57.60°N

EarthCARE Science Meeting, University of Reading on 6 June 2025



All Flights

Summary:

9 flight performed

Variable cloud regimes

Close match-up

Comparison results are still preliminary
More comparisons are needed with other
instrument/products

Sedimentation velocity estimates need to be
refined

log1o WC [g/m3] - C-CLD

log10 WC [g/m3] - Nevzorov Probe

EarthCARE Science Meeting, University of Reading on 6 June 2025




	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18

