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Results: Doppler velocity Vcllls

Site
Ny Alesund
A Hyytiala
e
o
| -
@) Lindenberg
Z
Cabauw
Julich
(7p]
S)J Palaiseau
(7p]
8 Munich
| -
Ol catati
o
e Bucharest
O
0O Potenza
g Granada
Z
Mindelo

Neumayer
2nd ES y

Vm bias/ RMSE (BA)
0.65/0.67 ms™

0.40 / 0.42 ms™

0.59/ 0.61 ms!
0.65/0.70 ms™

0.29/0.86 ms

0.53/0.72 ms!

0.49/0.52 ms™

0.71/0.77 ms™

0.44/0.53 ms™

0.18/0.32 ms™

Vm bias (BB)
no ground data

0.25 ms™

0.43 ms™
0.33 ms™!

Not enough data

0.47 ms™

0.34 ms™

0.46 ms™

not enough data

0.42 ms™

BA overpasses (91)

mirroring ground echo

BA overpasses (34)
BA overpasses (20)
BA overpasses (19)

BA overpasses (29)

No analyzed

BA overpasses (20)

BA overpasses (16)

No analyzed

BA overpasses (23)

No analyzed

BA overpasses (41)

Work in progress

Used L1 data:
* NUBF not corrected
* Doppler velocity unfolded

Expect improvements using
L2 CPR data

Tendency of the L1 data is:

* Overestimation of
ground-based Doppler
velocity

e Qutliers are not dramatic

 Meanrange: 0.50 ms™’

 Other Dopplervelocity
validation results to
compare are missing.
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Doppler velocity Cal/Val - Methd\:\ S é{@;ﬂ}al compadrison #XA Eesa

Adapt the statistical comparison of Protat et al., 2010, to ACTRIS Ny/i/yésund,@yalbard
ground-based cloud radar network to validate CPRs Doppler velocity L e

/ . R
« CPR: sample all overpasses = 100km distance to the site e :

NYALESUND

* GROUND: zenith observations £ 1.5 h around the overpass
* compare values only where —

JulI‘é‘HS.@ermany ‘ :
* ZeCPRlzeGROUND >-15dBZ ..i e 25 days, 42 0\{erpass¢s
* 3.5km and higher from the ground o B e =

Nordllcher\PoIarker
* use CPR baseline BA and BB data )

* CPRL2is planned for the future

I — ‘_lu ich.Meteo Tower,
' vy ;
Jl:lJELICH wOELICH . *ein 1
JUELICB :
L N50%45% [
®Linich Y y N
oy B e S

O o Mean of

>

o= & GROUND and

v = o

538 dataset § A CTRIS |
H .

g 8 EJ > estimate the Centre for Cloud

g (@) mean biaS Remote Sensing

2"d ESA-JAXA EarthCARE In-Orbit Validation Workshop | 17 — 20 March 2025 | ESA-ESRIN | Frascati [k °°



altitude [km]

2 ESA-),

CPR : Ze - above -15 dBZ

altitude [km]

S

F\.

3.5 km

T
-10

reflectivity [dBZ]

CPR : Ze - data above -15 dBZ

3.5 km

-10

reflectivity [dBZ]

0.25

0.20

010

i
o
v

0.200
0.175
0.150
0.125

0.100

e
[=]
-]
w

0.050

0.025

probabillty

probability

All overpass from baseline BA, NyAlesund ~ 60 overpasses
CPR : V - above -15 dBZ

| 'ﬁﬁ
i

10

10

o m‘ JER SR i

4_.

3.5 km

Doppler velocity [m s71]

GROUND : V - above -15 dBZ

Doppler velocity [m s™1]

0.25

0.20

0.15

0.10

0.05

probability

0.4

0.3

0.2

0.1

probability

* Applying ground - based radar SNR to
filter CPR
Better Doppler velocity data
* Vm only above -15dBZ
* Site - dependent height clipping
Mean profiles of overpass vs ground

Dopplervelocity all data - above -15 dBZ

altitude [km]

CPR
= GROUND
- Difference=0.65 m/s, RMSE=0.67

-1 0 1
Doppler velocity [m s™1]




Results: Doppler velocity Vcllls

A

North

Number of overpasses

Site
Ny Alesund
Hyytiala
Lindenberg
Cabauw
Julich
Palaiseau
Munich
Galati
Bucharest
Potenza
Granada

Mindelo

— Neumayer

2M E

Vm bias (BA)
0.65 ms™

0.40 ms™

0.59 ms!
0.65 ms™!
0.29 ms!

0.53 ms"!

0.49 ms!

0.71 ms™

0.44 ms™

No enough data

Vm bias (BB)
ms-!
0.25 ms™
0.43 ms™

0.33 ms™!

No enough data

0.47 ms™

0.34 ms

0.46 ms

No enough data

Vm bias (CA, 2025)

0.14 ms™

0.16 ms!

0.06 ms™"
0.48 ms™
0.27 ms™
-0.05 ms™
0.19 ms™'
-0.24 ms™
0.08 ms-

0.16 ms™!

-0.34 ms™

No enough data

Vm bias (CA, all)

0.17 ms™

0.26 ms™

-0.21 ms™

0.42 ms™

0.26 ms™

0.28 ms™!

0.44 ms™

-0.09 ms"!

0.08 ms

0.32 ms™

0.01 ms™

No enough data

Work in progress

Used L1 data:
* NUBF not corrected
* Dopplervelocity unfolded

Tendency of the L1 data is:
* Overestimation of ground-
based Doppler velocity
* Longertemporal averaging
reduces bias

— Variation of the Doppler in time?

 Other Doppler velocity validation
results to compare are missing.

north hemisphere

issues in CPR L1 data
Hyytiala example next slide
Mindelo example next slide
Neumayer example next slide
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Issues CPR L1 and Ilmltatlon of-the entmethod: ixa @
[ . - \\\ _ A esa
Nenmayer, BL BA J S\ Mindelo, CA 07-2024 — 02-2025

GROUND : Ze - above -15 dBZ

CPR : Ze - above -15 dBZ 10

Ezxn  mm los
8- "
t 1 0.4
£ § 64
= z g 0.2
Data are 2435 km| [

3.5 km near ground .

' . ' | | |
artifacts ol ¥ - filtering 20 0 20
Over reflectivity [dBZ] Data are reflectivity [dBZ]

. CPR : V - above -15 dBZ GRUOUND  V - above -10 dBZL
antarctica below -15 dBZ 10 >

- cirrus
removed

altitude [km]

altitude [km]

Doppler velocity [m s™1]

Some artifacts in the L1 data = disturb the statistics?

Doppler velocity [m s1]

Not enough data to compare




Example: 3 Month moving-a\ce\

Make use of the reprocessed BL CA L1 data set

* Calculate Vm bias as
3 - month running
mean

* Analyse the ACTRIS
sites

* Analysing trendsin
the temporal
evolution of the Vm
bias

- Atrend towards

negative values

[ms™]

1as

b

——
e for-Doppler val.
\‘-:\. «*:\ ‘

e\

Doppler velocity bias

o How stable is the Vm offset?
o What does the trend mean?
o Connection to the antenna pointing of the CPR?

1.00
0.75- I ¢ SRR e
050_ P N . -...‘ ----- L
BNNTL Sraret R HO L g e @
0.25 - .”:_':::::':: ..... @ - R PR :"“qt',“"u
A0 . e e o
000 ."':na.' ....... ._.' ‘ ''''''' . ..... i
-0254 A T o . | 8
_050_ :: -. .......
-0.75+ .
| | | | | | I l
® e Q N U N V 3w
SN SN SN LA SRR G
2 oS S | S, | R ) S, . AR <SR,
time

* nyalesund
* hyytiala

* lindenberg
* cabauw

* juelich

palaiseau
munich
galati
bucharest
potenza

* granada
* neumayer

2nd ESA-JAXA EarthCARE In-Orbit Validation Workshop | 17 — 20 March 2025 | ESA-ESRIN | Frascati (Rome), Ttaly



354%4 esa

Lo 08 o How stable is the Vm offset?
B o 5 00 o What does the trend mean?
: oo - R , g o Connection to the antenna pointing of the CPR?
& 0 0.2
= -0.00 : o ' 0.0
2 N . % Antenna Pointing Monitoring
Satellite line-of-sight velacitv contamination
0.012(7.6km/s) > 1.32m/s_ * nyalesund
Calculate voos4|l e @ ‘ N e hyytiala
antenna pointin E— ® lindenberg
. P g — 0.006 - e A A cabauw
using = 4 juelich
—2>The trend in the = 0.004 - ' : palaiseau
0 . C .
tant.er.ma pointing g_ 0.002 — ; R ! ' : rm:n:::h
is visible at some galat
. '® 0000 = ; o . bucharest
sites n A potenza
—0.002 - * € granada
111 Hyytiala has lots 0.004 - * «  neumayer
of artifacts in CPR L1 -
data I I I I
S D S S N o
2nd ESA-JAXA EarthCARE In-Orbit Va N LatItUde [u::] S



Results: Doppler velocity VclllS -

A

North

Number of overpasses

a
Ny Alesund
Hyytiala
Lindenberg
Cabauw
Julich
Palaiseau
Munich
Galati
Bucharest
Potenza
Granada

Mindelo

— Neumayer

2M E

Vm bias (BA)

0.65 ms™!

0.40 ms™

0.59 ms!

0.65 ms™!

0.29 ms!

0.53 ms"!

0.49 ms!

0.71 ms™

0.44 ms™

Vm bias (BB)
ms-!
0.25 ms™
0.43 ms™
0.33 ms™

No enough data

0.47 ms™

0.34 ms

0.46 ms

Vm bias (CA, 2025)

0.14 ms™

0.16 ms!

0.06 ms™!

0.48 ms™!

0.27 ms™

-0.05 ms™

0.19 ms™!

-0.24 ms™

0.08 ms"!

0.16 ms™!

-0.34 ms™

Vm bias (CA, all)

0.17 ms™

0.26 ms™

-0.21 ms™

0.42 ms™

0.26 ms™

0.28 ms™!

0.44 ms™

-0.09 ms™

0.08 ms

0.32 ms™

0.01 ms™

No enough data for method used - adjust current approach for such sites

Work in progress! Next steps:

* Validate L2a CPR data against
ground-based radar data

 Compare our method with other
Doppler velocity validation results

* Monitor the ground-based radar
pointing

Questions:

* What can we lead from temporal
variation of the Doppler velocity
offsets in L1?

* Monitoring of the CPR antenna
pointing?

More CPR discussion ? = Poster #13

north hemisphere

issues in CPR L1 data - slide 6
Hyytiala example - slide 6
Mindelo example = slide 6
Neumayer example = slide 6
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