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DISC “BBR” team present at tl;isﬂrkshop

Almudena Velazquez Carla Salas Molar Edward Baudrez Christine Aebi

Blazquez - BMA-FLX processor (SW -  BM-RAD and BMA-FLX - Independent evaluation of the
- BM-RAD processor part) processors (soft.) BBR L1 & L2 products (Prodex
- BMA-FLX processor -  BBRgeolocation Cal/Val activity “BRAVO?”).

(LW part)
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BBR in the Production Model '(EE'uropean part)
L NG\

BBR Level 1:

B-SNG product : detector’s SW
and TW radiances

B-NOM product : SW and LW
radiances in integration
domains (e.g. 10x10km)

BBR Level 2 :

BM-RAD : unfiltered SW and LW
radiances

BMA-FLX : TOASW and LW
fluxes + fluxes combining the 3
views
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Content: BBR Level 1 Performances

B-SNG SW radiances
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Overview B-SNG Product

* 3views along-track: aft, nadir, fore
* 30 detectors for each view
e 2interleaved spectral bands: TW, SW (quartz filter)

* BBRinstrument operated mostly at 75% of the CDM speed
(configurable). For a same band (TW or SW):

* dt=0.1532sec
* alongtrack sampling~1113m

* |nitially B-SNG was not foreseen to be released as a product (only
B-NOM).

 B-SNG interesting for integration over other domains (e.g. the
elongated assessment domain)

* B-SNG provides filtered TW and SW radiances

Standard 10x10km
nadir: 16 * 9 pixels
Aft/fore: 10 * 9 pixels
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B-SNG sampling (CDM speed 55) | 3574#64 @esa

1200 1 T T . T T ' T
along-track (+/- 1113 m)
P across-track aft/fore (+/- 973 m)
2 1000
o
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o across-track nadir (+/- 592 m)

500 Lm0 10 e e )
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Time UTC (20 Dec. 2024)

Aft 975m £ 21m 1113m = 7m [1101m:1124m)]
[950m:1020m]

Nadir 592m = 12m 1113m £6m [1102:1122m]
[577m:618m]
Fore 971Tm £ 21m 11183m = 7m [1101m:1124m]
[946m:1016m]
Standard 10 x 10km Assessment Domain 5 x 21 JSG pixels(~km)
nadir: 16 * 9 pixels nadir: 8 * 19 pixels
Aft/fore : 10 * 9 pixels Aft/fore : 5* 19 pixels
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BBR calibration strategy

warm
Longwave calibration each 88s blackbody =~ @
. Observation of warm and cold blackbodies: @ ~302K

— LW gain (G,,,) and offset for each of the 3 x 30 detectors 120

120 -

T T
1.01"x ——

110 -

Shortwave calibration, each 88s
. Update the SW gain using ‘fixed’ B factors:
— Gsw=B* Gy
. Offset via observation of the cold blackbody

100 |-

20 -

80 -

70 -

60 -

cold

CERES unfiltered LW radiance

Solar calibration, every 2 months jz bgclzt;c())clj(y
. Monitoring using the sun diffuser (NDM) o & 1
. Spectral degradation via Monitoring Photo-Diodes (MPDs) ®w w0 4 0 e 70 @ w0 o 10 1o

BBR nadir filtered LW radiance

-> Done, results under analysis by ICMF

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



B-SNG detector noise

Using nighttime SW images (frame ‘A’)

* Smalloverall bias due to thermal contamination (~0.15
W/m?/sr)

« About g~ 0.8 W/m?/sr

->g~0.75 W/m?/sr det. noise

->g~0.30 W/m?/sr cal. noise

— significant detector noise that has also
systematic effect via the calibration

< Alongtrack (5000km) —»

-2 -1 0

1
SW radiance (W/m?/sr)
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B-SNG detector noise
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«  Noise level similar between the detector and stable 15 - View AT - Delector 24 mso -
during commissioning, except: 1| .
. Fore det #6 : “broken” 2 5L B
. . m

. Nadir det #20 : bias low. 2 ol |
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. Noise reduction in integration domains: 1

- Standard domain (10x10km, i.e. 10/16 x 9 pix): T A ses . os Nov  Dee gan . Fev
_ 0.75 2 0.30 2\ 2 Time
€= Sqrt( (\/%) + (\/ﬁ) ) = 0.12 W/m"/sr (aft/fore) Night time SW radiance analysis (frame A)
_ 0.75 2 0.30 2 _ 2 . 1
e=sqrt| (=) + (=)°) = 0.10 W/m*/sr (nadir) ' ' ' ' o
( 154 vie ) 0.9 I Std.dev of SW radiance dir 7]
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_ 0.75 2 ﬂ 2\ 2 . oc 0.4 | ]
€= sqrt((—m) + (@) ) = 0.12W/m*/sr (nadir) 2 ol |
< o2l S B
0.1 - Mean SW radiance (i.e. therm. conta.) ]
0 0 5 10 15 20 25 30

Detector index (1...30)
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Input : 19953 B-SNG files (26 July 2024 to 5 Jan. 2025)

TW night (LW radiation)
* consistent detector LW calibration
* Consistent fore/aft views

SW day

* Aft/det.8-13 too sensitive to SW

* Det-to-det variability for the nadir view (due to B
factors in the CCDB)

TW day (LW+SW)
* Aftdet. 8-13 too sensitive to SW
* Nadirvariability (to be investigated)

SW night (therm contamination + noise)
* Consistent with expected thermal contamination
* Nadirdet #20 to be investigated.

Mean d&f tw rad. (day)

81 T % ! ! | | l - ‘
— —— 5 AFT
T . ht AT . FORE ——
- NADIR —— ™ |
2 5l W nig FORE —— 1  [—
2 92 )
S 78| )
©
E 90 - )
5 77 )
% 88 - )
§ 1 sk A A N A ,m\_
. /A \—J VN
74 82 : ; ‘ l l ‘
5 10 15 20 25 30

155

0.14

Detector index (1-30)

154.5
154
153.5
153
152.5
152
151.5
151
150.5

4 0135
0.13
| 0125
0.12
0.115
0.1

-{ 0.105

' 0.1

Detector index (1-30)

Detector index (1-30)

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



0.76 | | |

B (nadir, before) - -
B B (0.7384, before) - -
0.755 | B (aft) —+—
I (nad|r) ——
0.75 I~ I B (fore) —+— —
7p] I |
g - \ I ‘ i
= 0745 |- . | ‘ 1\ \ B
>
m
w
o \ P *ONTA
O v ! ' * I pt
2 0735 oo Y ' '
-

0.73 - o 1 I

. Co\ ‘ - -
) / \ 1 \ /
0-74 ‘ 1 “L \ / A |
A A R AR S AR

1

1

\
|
\
\

0.725

0.72 | | | | | |
S 10 15 20 25 30

Detector index (1-30)

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



B_SNG detector radiometric consistency:
daily analysis - AFT
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B_SNG detector radiometric consistency:
daily analysis - NADIR

NADIR SW - frames E
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B_SNG detector radiometric consistency:
daily analysis - FORE

FORE SW - frames E
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Summary - B-SNG L1 product

* Overall good quality and excellent availability since 18/06/2024, main interruptions are for
calibration:

* LW calibration during ~4s each 88s
* Solar calibration each 2 months (at high latitude)

* Recently (Jan+Feb) several missing L1 science data due a threshold reached with the CTM encoder.
The science data will be recovered in the next reprocessing.

* Important detector noise level but reduced in domain integration

* Detectors radiometric consistency: recommend to update the ‘B’ factors at detectors’ level to
improve the consistency

* Aft and fore views look consistent, no evidence of problem with the nadir view
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