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What are the benefits of validating ATLID against NWP?

STATISTICS FOR lidar Rayleigh backscatter FROM EarthCare/Earthcare (Globe)
CHANNEL=1100.0_0.0hPa Ice cloud used DATA (TIME STEP=12 HOURS)

° Rap|d detectlon Of |nstrument |Ssues Area 90.N/-90.5/0.W/360.E (Over all surfaces)

Exp=0001 LAST TIME WINDOW (2025011300)

(removes most of day-to-day variability) O

OBS-FG OBS-AN

« Continuous evaluation in space and time

* Platform for comparison with other Inm\YANES

24

Instruments, including historical missions

— stdv(OBS-FG) stadv(OBS-AN)

* Precursor for data assimilation
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Observation processing for ATLID

Commissioning phase / monitoring L2 product monitoring / assimilation
ATL_NOM_1B -> Rayleigh+mie+cross ATL_EBD_2A -> Patrticle attenuated backscatter
-> Rayleigh (co-polar) => Rayleigh attenuated backscatter
=>» Particulate Extinction
- N 4 ) e ™

Re-gridding to 137 model levels and

averaging horizontally to TCo319 D ODB
BUFR D (~30 km grid spacing), L1B uses basic

threshold for cloud mask

N\ J Y ) A\ J
Binary data format In-house observation
used at operational database, ready for

NWP centres comparison with model
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Comparison of model with observations

S 55 .
20 _ QL0 pE W—— — Higher

EarthCARE ATLID total backscatter

attenuated backscatter
Lower
backscatter

Height (km)

ATLID averaged to
model scale

Height (km)

IFS total attenuated
backscatter

Height (km)

145.0 °E 146.0 °E 147.0 °E 148.0 °E 149.0 °E 150.0 °E 151.0 °E 152.0 °E
-17.9 °N -12.8 °N -7.6 °N -2.2 °N 3.2 °N 8.5 °N 13.7 °N 18.8 °N

-> Monitor ‘FG depatures’ (obs minus model) with various
screening criteria



Routine monitoring examples — Rayleigh channel

STATISTICS FOR lidar Rayleigh backscatter FROM EarthCare/Earthcare (Globe)

CHANNEL=1100.0_0.0hPa Ice_cloud_used DATA (TIME STEP=12 HOURS)
Area 90.N/-90.5/0.W/360.E (Over all surfaces)

Exp=0001 LAST TIME WINDOW (2025011300)

wavelength mis-hap

————— OBS-AN(bcor)
\OBS-AN

Mean 2
FG dep [dB]

16 IEMd 262830 2 4 6 B 10121416 18202224 262830 1 3 5 7 91N
Hot pixel in calibration pixels

stdv(OBS-FG)

stdv(OBS-AN)

Std. dev.
FG dep [dB]
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STATISTICS FOR lidar Rayleigh backscatter FROM EarthCare
All layers (TIME STEP=12 HOURS)
First guess departures (bias corrected)
Exp=ihuy DATA PERIOD= 2024120209 - 2025011300
Min=-3.389 Max=5.327 Mean=-0.509

1000 —

Aerosol missing from forward model

CHANNEL=400.0_0.0hPa (TIME STEP=12 HOURS)
Stdev of First guess departures (bias corrected)
Exp=ihuy DATA PERIOD= 2024120209 - 2025011300
Min=0.149 Max=4.89 Mean=0.86

Grid = 2x2
0145 0.62 1.10 1.57 205 252 299 347 394




degrees

range bin index range bin index

range bin index

50

-50

latitude/longitude

Issue with frame 03530B

p——— (surface elevation)*0.01-90

— latitude
— longitude (x0.5) €
(Solar elevation angle)*2-90

:| Orbit+Frame+land/water

T T T Or T T

03530B 03530C
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ALD NOM 1B: normalised Mie signal

i ALD NOM 1B: normalised Rayleigh signal

i ALD NOM 1B: normalised crosspolar signal

19:45 19:46 19:47 19448 19:49
2025-01-10
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orbit on globe

@ land
@ water

Normalised Mie signal

Normalised Rayleigh signal
I
100

0 200

Normalised crosspolar signal
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ATLID Rayleigh attenuated backscatter
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Monitoring total attenuated
backscatter in ice cloud

* Monitoring of signal in ice-cloud reduces
Impact of attenuation of lidar signal and
multiple scattering.

— Remove incidence of liquid water cloud
by restricting observations to where
T < 233 K and using a cloud threshold
of — 56 dBf

* Monitoring shows ATLID cloud detection
stable since lidar switch-on

* Some bias compared to model is
expected - model clouds not perfect!

_c ECMWF EUROPEAN CENTRE FOR Mt

EarthCARE ATL L1B total backscatter

Pre-operational monitoring in-
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Comparison of ATLID and CALISPO in ice cloud (12-hour global mean samples)

CALIPSO AA AC

CALIPSO (20080901 to 20081031)

AA (20240801 to 20241107) o ooo | I

AC (20241107 to 20241231)

—

-1.5 -1 -0.5 0 0.5
(O-B) bias relative to CALIPSO [dB]

» Can sanity check ATLID observations to CALIPSO by using
model as ‘stepping stone’.

« Same processing applied to both CALIPSO and ATLID.

« AC processing agrees well with CALIPSO in global mean.
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Height [km]

[
o

0o

Result somewhat serendipitous —
expect different sensitivies due to
different wavelengths

CALIPSO
ATLID —AA

(O-B) bias



Comparison of ATLID and CALISPO FG departures in ice cloud

Mean bias [dB]

ATLID generally has smaller std. dev. compared to CALIPSO - larger
Mean std. dev. [dB] component of (known) Rayleigh scattering in total backscatter

AC

180" W o 180" E

180" W 0 180" E 180" W 0 180" E
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Monitoring Rayleigh backscatter
In clear-sky only

* Monitoring of Rayleigh co-polar
backscatter against model total
Rayleigh backscatter

— Remove incidence of clouds using a
threshold of — 56 dBf3

* Monitoring shows ATLID Rayleigh
backscatter stable since Aug 15.
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Mean bias and Std. dev. of cloud-free ATLID Rayleigh backscatter departures

Mean bias [dB] Correction of background noise
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Missing Zonal average bias and std. dev. of Rayleigh backscatter

PSCs in
model? FG departures
\ Mean bias [dB] Mean std. dev. [dB]
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Calibration or
aerosol effect?
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Bias in Rayleigh backscatter increases after PSC season?

Mean bias [dB] Mean std. dev. [dB]
80 s 1T |
60 y WL [=
p s | "y |
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Bin-by-bin monitoring of total attenuated backscatter
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Remove ‘model’ bias with local median across nearby lidar bins
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ATLID L1B 3500D/E + GOES VIS 08-01-25 2200 Z

Key points

« ATLID L1B NRT quality monitoring is live:

https://charts.ecmwf.int/catalogue/packages/
obstat/products/hist ECare LRBSC v3

« Data quality appears excellent when compared
to ECMWF model data apart from well
documented periods of degradation

R o] . T e
A5 SR 3 J e *‘ 3
e - 3 § S B

ECMWE IFS lidar backscatter + CAMS 2200 Z

 Initial comparison with CALIPSO is reassuring

« Rayleigh backscatter bias in SH high latitudes
IS Increasing.

« Hot/cold pixel monitoring is ongoing



https://charts.ecmwf.int/catalogue/packages/obstat/products/hist_ECare_LRBSC_v3
https://charts.ecmwf.int/catalogue/packages/obstat/products/hist_ECare_LRBSC_v3

	Slide 1
	Slide 2: What are the benefits of validating ATLID against NWP?
	Slide 3
	Slide 4
	Slide 5
	Slide 6: Issue with frame 03530B
	Slide 7: Monitoring total attenuated backscatter in ice cloud
	Slide 8: Comparison of ATLID and CALISPO in ice cloud (12-hour global mean samples)
	Slide 9
	Slide 10
	Slide 11: Monitoring Rayleigh backscatter in clear-sky only
	Slide 12: Mean bias and Std. dev. of cloud-free ATLID Rayleigh backscatter departures 
	Slide 13: Zonal average bias and std. dev. of Rayleigh backscatter FG departures
	Slide 14: Bias in Rayleigh backscatter increases after PSC season?
	Slide 15
	Slide 16
	Slide 17

