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What is the BRAVO project? M= £ Cesa

EUROPEAN SPACE AGENCY

BRAVO: Broadband RAdiometer VerficatiOn project

« Validation efforts of the BBR: Size L1 BM-RAD BMA-FLX
(across x along fiIFered unf_iltered combined

° Ll pl"OdUCtS . B_SNG and B_NOM track) radiances radiances flux

BBR v v v

« L2 products BM-RAD and BMA-FLX R I
> Three telescopes (fore, nadir and aft)

B-NOM

Small 5x10 km2 BBR B-NOM v v 4

17x10 km2 (nadir)

. . e 28x10 km2 BBR Bt Y v
> Different resolutions (standard, small,
. Assessment 5x21 JSG
full and assessment domain) domain (configurable) e oSNG Y ! Y
JSG* S JSG B-SNG v

(or 3x3 JSG)

Core analyses within the project:

« Intercomparisons between different baselines and
telescopes.

Pt £y
« Comparisons with other sources: GERB, CERES, MTG, ... ‘: ?
- Stability checks/Checks for ageing of the instruments.
« Developing a narrowband-to-broadband product from MSI. Gl *
— Poster P005: BM-RAD and BMA-FLX processor updates and validation (A. Velazquez et al.) ‘
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Introduction of the BRAVO project

- Stability checks of the thermal and solar unfiltered radiances using the BM-RAD product

- Stability checks of the BMA-FLX product using deep convective clouds

«  Comparison of the BMA-FLX and CERES SSF solar and thermal fluxes

* Preliminary results showing the narrowband-to-broadband (NB2BB) product

* Qutlook producing a Geo-Ring product

Summary
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Stability Check: BM-RAD TH Unfiltered Radfance -7 spu esa

1° binned data Oct 2025

BM-RAD (BA) Standard Resolution Mean Unfiltered TH Radiance per 1° Latitude Oct 25

Baseline BA

100 Binned Latitude-Longitude Plot with BM-RAD (BA) Unfil. Thermal Radiance FORE Oct 25
— aft 180° 120°W 60°W 0° 60°E 120°E 180°
—— nadir
90 — fore 140
N:;, o0 | 120 -
E G
= 100 T
E 70 § CI)
2 80 Fl b H
: ! : 5 « Limb
T 604 g L -
2 60 o d k .
5 ITCZ £ arkening.:
H 1 0 © .
: TH radiance
40 20
o values of
30

T T T T T T T T T o = 2 e ° ° ° -
—80 —60 —-40 =20 0 20 40 60 80 th e n a d I r
Latitude [®]

Binned Latitude-Longitude Plot with BM- RAD (BA) Unfil. Thermal Radiance NADIR Oct 25 Binned Latitude-Longitude Plot with BM- RAD (BA) Unfil. Thermal Radiance AFT Oct 25 VI eW a re
180° 120°wW 60°W 60°E 120°E 180° 180° 120°wW 60°W 60°E 120°E 180° h . h th
AN T = | : igher than
= < : W RETT L . the off-nadi
S0 120 _ E TIR P ; ; 120 _ e O na Ir
' 1 ¥, 0l | 3 .
< 0 w
e el 100 ’TE 100 TE VI eWS [}
- — ~ 2 E 4_,
© 80 Y 80 § Y
O 0 5] & <
3 5
2 60 @ 60 @
30°s F E
c c
0 3 0 8
= =
60°S
20 20
0 0
180° 120°wW

EarthCARE 2026 Science and Validation Workshop | 8 - 12 June 2026 | Rhodes House | Oxford, UK 4



EUROPEAN SPACE AGENCY

Baselines

Daily Mean Values Difference BA - BC
BM-RAD (BA+) Daily Mean Unfiltered TH Radiance, all-day BM-RAD (BA+) Daily Mean Diff. Unfilt. TH Radiance, all-day
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« Limb darkening: TH radiance values of the nadir view are always higher than the off-nadir
views.

« Values of the fore view slightly higher than the aft view until November 2025. Thereafter, the
differences seem to be smaller, coinciding with the regular switching on and off of the BBR.
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Standard Resolution Baseline BA

BM-RAD (BA) Standard Resolution Oct 25, RAA 85-95°

L SOL Radiance per 1° Latitude
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« If relative azimuth angle (RAA) is around 90°, then AFT and FORE view should match
— RAA range of 85° - 95°,
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. ] Baselines
Daily Mean Values Difference BA - BC
BM-RAD (BA+) Daily Mean Unfiltered SOL Radiance for 85° < RAA < 95° and SZA < 90° BM-RAD (BA+) Daily Mean Diff. Unfilt. SOL Radiance for 85° < RAA < 95° and SZA < 90°
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« Only data considered with relative azimuth angles (RAA) between 85° and 95°.

« More noisy than the thermal radiance and a slightly larger difference between the
two views. Difficult to see a trend.
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Stability Check BMA-FLX using stable Earfif Target™" s @esa

Histogram of COT-mean values Aug 24 - May 26

Deep convective clouds (DCC):
. Brightness temperature (10.8 um) < 210 K
- Cloud cover > 99%
« Surface type # permanent snow
- SZA < 40° N
Analysis performed for DCC and data with FIStArem of Th (10,8 tmj Valies A 24 ey 26
baselines BA - BC: August 2024 - May 2026:
« Corrected for the Sun-Earth distance
« Reflectance instead of SOL Flux
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BMA-FLX Baselines
BA - BC

Thermal Combined Flux SW Reflectance Comb.
BMA-FLX (BA+) Standard Resolution Thermal Comb. Flux (DCC), Aug 24 - May 26 BMA-FLX (BA+) Standard Resolution SW Reflectance Comb. (DCC), Aug 24 - May 26
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« Thermal combined flux and SW reflectance over deep convective clouds quite stable
over almost 2 years of data.
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Stability Check Deep Convective Cloudsj(é/
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BMA-FLX (BA+) Standard Resolution SW Reflectance FORE (DCC), Aug 24 - May 26
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BMA-FLX(BA+) combined vs CERES SSF BMA-FLX(BA+) aft vs CERES SSF
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BMA-FLX (BA+) vs CERES SSF: LW Flux

Latitude

10 August 2024 to 31 January 2026
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BMA_FLX SW flux vs CERES SSF:
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C u r re n t S t at u S . Ratio NB2BB BBR (BA)/MSI (BA) SW Radiance, 01/01/2025 - 30/04/2025, daytime
] detl -

chi il T
* NarrowBand-to-BroadBand (NB2BB) product that is .ﬂal E

det9 -

- 0.995

Detector

theoretical regressions derived from radiative transfer

gsﬂz- i I i e 1 i 1
et1d -
detl5- | Il ENIICH 1
det20 - [ | | 1l [ FINMEN L B s
B det2l -
det22 -

det16 I
det17 - 1 I 1 -0.990
det23 - 1

calculated from MSI reflectances and radiances by using e ]
det18- [l 1 N . e
det24 - 1

* The derived NB2BB product is put into the BBR-grid. g - o smmmmm e b

det28 -
det29 - |
det30 -

I I DN I T e e R R L et S A R Rl A
. NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN SggS LTI TS
- BEEEEe5e5E55355535055505005500030050505830500355355353358355
=1} =4 = <
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
graphs).

I -0.985
1

SW Daytime

0.980

Ratic NB2BB BBR (BA)/MSI (BA) TW Radiance, 01/01/2025 - 30/04/2025, daytime

| [N | | |
[l s ] o e

| I ||I (I~ Ei K
| I I 0.920
| I LI HIIIIII Il B hll -0.915

|
| Wbt o &
|

1
1 1N II 1 | | -0.905
|

| | I 0.900
| i I |
1
S R

detl

det2 -

det3 -

detd -

det5 -

det6 -

det7 -

det8 -

det9 -
det10 -
detll -
detl2 -
det13 -
detl4 -
detl5 -
detl6 -
detl7 -
det18 -
det19 -
det20
det21 -
det22 -
det23 -
det24 -
det25 -
det26
det27 -
det28 -
det29 -
det30—‘ :

Detector

TW Daytime

FRIP20000000000
SONESAMASNOHMN SO
OO0 O0OO0 MmN ANANNNMNMOCOOD A AANANNND OO A AN NANNMO OO0 O e NN NN

EarthCARE 2026 Science and Validation Workshop | 8 - 12 June 2026 | Rhodes House | Oxford, UK 13
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- Combination of the BBR fluxes with the fluxes of five geostationary satellites (see below).
* Objective: Validation of the BBR and potential BBR-like flux calculation from GEO and MSI for gap filling purposes.

Nominal Repeat Spat. n_sol Remarks
Sat. Long cycle Res.

MTG-I1/FCI o) 2/1km
MSG2/SEVIRI 45.5° E 15’ 3km 3
Himawari-9 140.7°E 10’ 2km
GOES-18 (West) 137.2°W 10’ 2km
GOES-16/19 (East) 75.2°W 10’ 2km

10
10
10

Solar channels at 1km

High inclination orbit
15’ repeat cycle for MSG

Switch G16->G19 on 07/04/25
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Outlook: Combination of BBR and Geo- Rlng Data ,54%4 Cesa
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- Combination of the BBR fluxes with the fluxes of five geostationary satellites (see below).
* Objective: Validation of the BBR and potential BBR-like flux calculation from GEO and MSI for gap filling purposes.

* Method:
— —
| GEOarchive GEO L1 GEO L2 Visualization and
. )-' Extraction |=| Extracted LIGEO [=| Processing |=™| Extracted L2 GEO |== analysis
BMA FLX archive

Nominal Repeat Spat. n_sol Remarks
Sat. Long cycle Res.

MTG-11/FCI 0k 2/1km Solar channels at 1km
MSG2/SEVIRI 45.5° E 15’ 3km 3 8 High inclination orbit

15’ repeat cycle for MSG
Himawari-9 140.7°E 10’ 2km 6 10
GOES-18 (West) 137.2°W 10’ 2km 6 10
GOES-16/19 (East) 75.2°W 10’ 2km 6 10 Switch G16->G19 on 07/04/25
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Summary

« BBR instrument is stable and does not show (significant) ageing yet (after almost two
years of measurements).

« The comparisons of the BBR Fluxes with CERES SSF products show a difference of roughly
2 -3 % (BBR SW Flux 2% - 3% higher and BBR LW Flux 2% lower than CERES).

« Stable Earth targets like the deep convective clouds are a good tool to observe the stability
of the instrument.

 Narrowband-to-broadband product is a helpful tool to check for ageing, and might also be
useful to fill the data gaps (since end of November 2025) of the BBR.

« Geo-Ring analysis potentially helpful for gap-filling as well as validation purposes.

Thank you !
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