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Overview

ÅStatus update on all six instruments
ÁCalibration and Validation

ÅSpecial topics (Alex Jarnot)
ÁAqua/S-NPP and Aqua/NOAA-20 intercomparisons

ÁDCC Albedo from CERES observations

ÁDEMETER update
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CERES Instrument Status Summary
ÅNOAA-20/FM6 instrument operating in Crosstrack mode and is performing 

nominally.
ÁNo further occurrences of SW Noise events (since May 2024).

ÅSNPP/FM5 instrument is operating in Crosstrack mode and continues to 
perform nominally. 

ÅTerra and Aqua CERES instruments are conducting RAPS and GEOSCAN.
ÁTerra/FM2 was turned off in Jan 2025 due to spacecraft power constraints.

ÅLevel 1 Data products 
ÁNOAA-20/FM6 Edition 1 gains have been delivered through Mar 2025.
ÁS-NPP/FM5 Edition 2 gains and SRFs have been delivered through Jul 2024. 
Á¢ŜǊǊŀ ŀƴŘ !ǉǳŀ ƛƴǎǘǊǳƳŜƴǘǎΩ 9Řƛǘƛƻƴ п Ǝŀƛƴǎ ŀƴŘ {wCǎ ƘŀǾŜ ōŜŜƴ ŘŜƭƛǾŜǊŜŘ ǘƘǊƻǳƎƘ 

Feb 2025. 
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CERES Instrument
Å/9w9{ ƳŜŀǎǳǊŜǎ ǘƘŜ ǊŀŘƛŀǘƛƻƴ ŀǘ ǘƘŜ 9ŀǊǘƘΩǎ ǘƻǇ ƻŦ ŀǘƳƻǎǇƘŜǊŜ ŦǊƻƳ 

the visible through the far IR wavelengths
ÁReflected Solar Radiances (SW channel: 0.3 - 5 microns)

ÁTotal Outgoing Radiances (TOT channel: 0.3 - 100 microns)

ÁOutgoing Longwave Radiances (WN channel (FMs 1-5): 8 - 12 microns; LW channel (FM6): 5-35 
microns) 

ÅThree sensor assemblies contain Cassegrain telescopes and thermistor 
bolometer detectors. 

ÅSensor assemblies can be rotated in the elevation axis, and instrument 
can rotate about the azimuth axis. 

ÅOn-board Calibration:
ÁBlackbodies: TOT channel and WN/LW channel

ÁSWICS Lamp- SW channel

ÁMirror Attenuator Mosaic (MAM): Solar Calibration- SW and TOT channel
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CERES Instrument Operations Summary

Spacecraft Instrument Operational Mode Notes

NOAA20 FM6 XTK

SNPP FM5 XTK
Operated in RAPS mode from Oct 1, 2019, 

to Oct 9, 2023.

Aqua FM4 XTK
Operated in RAPS from Jul 14, 2021, to 

Mar 22, 2023.

Aqua FM3 RAPS + GEOSCAN
GEOSCAN started on Feb 1, 2023; BIAX 

started on Mar 22, 2023.

Terra FM2 - Instrument Turned OFF on Jan 11, 2025

Terra FM1 RAPS + GEOSCAN
RAPS started on Feb 14, 2025; GEOSCAN 

started on Feb 1, 2023 
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GEOSCAN : 
ÅFor 5 days spaced evenly through the month, scan plane of CERES is aligned with a GEO imager for a few orbits.
ÅTarget a different GEO imager each day.
Å Instrument is operated in XTK for the rest of the day.

XTK: Cross-track
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/9w9{ LƴǎǘǊǳƳŜƴǘ hǇŜǊŀǘƛƻƴǎ {ǳƳƳŀǊȅ /ƻƴǘΩŘ

ÅGEOSCAN test:
ÁUse specific Earth targets to test GEOSCAN approach with FM5 and FM6.

ÁInitial tests were conducted that focused on validating operational planning.

ÁGEOSCAN measurement approach leverages previously proven approaches with CERES 
instruments
ÅFor e.g., Comparisons between CERES and GERB, GEO imagers.
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NOAA-20/FM6 Instrument Status

8



CERES Instrument Working Group

FM6 Internal Calibration
Å For SW and TOT channels, the responses to the on-board sources continue to be quite stable (<0.3%) after the 

initial rise of ~1.6% (SW) and ~2.2% (TOT) since start of mission.
Å LW Channel shows very little change (<0.2%).
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Edition 1-CV productsNORMALIZED TO FIRST MONTHLY INTERNAL CALIBRATION VALUE

4% Full Scale
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FM6 Solar Calibration
ÅResponse of the SW and TOT channels while viewing the MAM that is illuminated by the sun.
ÅFor SW, after the initial rise of ~1.2% for SW response shows very little change (~0.2%).
ÅFor the TOT, after the initial rise of ~2% for TOT, the response shows ~ 0.3% change.
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NORMALIZED TO FIRST MONTH SOLAR CALIBRATION VALUE Edition 1-CV products

6% Full Scale
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FM6 Calibration- Internal and Solar Cal Since May 2018 

FM6 Internal and solar calibration results consistently show <0.4% change since May 2018, 
demonstrating that the MAM is very stable.
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Edition 1-CV products

NORMALIZED TO IN-FLIGHT DATA NORMALIZED TO IN-FLIGHT DATA

Solar SW- Reflected Solar from MAM
Int SW- Lamp: ~3000K brightness temp.

Solar TOT ς Reflected Solar from MAM  
Int Total- Blackbody: ~300 K 

SW Channel TOT Channel

1% Full Scale 1% Full Scale
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Validation ς FM6 Tropical Mean (TM)

ÅAverage of the Nadir radiances over Tropical ocean (200N-200S) scenes under All-
sky conditions.
ÁUses latest version of ES-8 data products (Edition 1) - All calibration updates have been applied.

ÅTwo sets of TM Day-Night Differences (DN) are calculated:
ÁTOT and SW sensors

DN= TMD(TOT-SW) - TMN(TOT)

ÁLW sensor (Observations from the LW channel)
DN= TMD(LW) - TMN(LW)

ÅTrends of the difference in the two DN values highlight any inconsistencies in the 
response between the three channels.
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Validation- FM6 Tropical mean Day-Night
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Day-Night Differences

Edition 1 ES-8 products
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FM6 3-channel Consistency check- ES-8 All-sky Global Day-Night 
Differences

Day-Night Difference

May 2018 - Mar 2025 
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Edition 1 ES-8, Global, All-sky, Nadir Radiance

FM6 Edition 1 Global Mean LW radiance
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NOAA-20 SW and LW Flux Anomaly (Level 3)
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NOAA-20: CER_SSF1deg-Month_NOAA20-VIIRS_Edition1
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S-NPP/FM5 Instrument Status
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FM5 Internal Calibration
Å In response to the blackbodies, the FM5 TOT and WN sensors settled at 0.6% since start 

of mission.
Å{² ŎƘŀƴƴŜƭΩǎ ǊŜǎǇƻƴǎŜ ǘƻ ǘƘŜ {²L/{ ƛǎ ǎǘŀōƭŜ ŀǘ ϤлΦм҈ ǎƛƴŎŜ ǎǘŀǊǘ ƻŦ ƳƛǎǎƛƻƴΦ

17

SNPP spacecraft 
anomaly- Aug 2022RAPS started- Oct 

2019

Edition 1-CV products2% Full Scale

XTK started- Oct 2023
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FM5 Solar Calibration
Å FM5 Solar calibration results show the MAMs are very stable- <0.3% change since start of mission 

for both SW and TOT channels. 
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RAPS started- Oct 2019

Edition 1-CV products

NORMALIZED TO FIRST MONTH

SNPP spacecraft 
anomaly- Aug 2022

2% Full Scale

XTK started- Oct 2023
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Validation ς Tropical Mean (TM) 

ÅAverage of the ES-8 Nadir radiances over Tropical ocean (200N-200S) scenes under 
All-sky conditions.
ÁUses latest version of data products - All calibration updates have been applied.

ÅTwo sets of TM Day-Night Differences (DN) are calculated:
ÁTOT and SW sensors

DN= TMD(TOT-SW) - TMN(TOT)

ÁLWr  ό¦ǎŜǎ ŀ ΨǘǊŀƛƴŜŘΩ ²b- Narrow to BB regression)
DN= TMD(LW) - TMN(LWr)

ÅTrends of the difference in the two DN values highlight any inconsistencies in the 
Reflected Solar wavelengths of the TOT and SW sensors.
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Validation- FM5 Tropical Mean

20

FM5 Edition2 Nadir TM Day-Night Difference

Edition 2 products

RAPS started- Oct 2019 XTK started- Oct 2023
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Terra & Aqua 
FM1-Caп LƴǎǘǊǳƳŜƴǘǎΩ {ǘŀǘǳǎ
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Terra- FM1 & FM2 Internal Calibration
Å For FM1, TOT channel shows ~0.7% rise, SW channel shows ~0.2% drop, and WN channel shows a rise 

of ~0.3% since start of mission. FM1 operating in RAPS mode since Feb 2025.
Å For FM2, TOT channel shows ~1.3% rise, SW channel shows ~0.6% drop since start of mission. WN 

channel shows no change until the transition to RAPS in Nov. 2021. FM2 Instrument turned off in Jan 
2025.
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Edition 1-CV products

Total, WN- Blackbody: ~300 K 
SW- Lamp: ~3000K brightness temp.

3% Full Scale 3% Full Scale

RAPS started- Nov. 2021
NORMALIZED TO FIRST MONTHLY INTERNAL CALIBRATION VALUE NORMALIZED TO FIRST MONTHLY INTERNAL CALIBRATION VALUE

RAPS started- Feb 2025

Instrument Turned off- 
Jan 2025



CERES Instrument Working Group

Aqua- FM3 and FM4 Internal Calibration
Å For FM3, TOT channel shows ~1% rise, SW channel shows ~0.3% rise, and WN channel shows 

~0.6% drop since start of mission.
Å For FM4, TOT channel shows ~1.1% rise, while WN channel shows ~0.25% rise since start of 

mission till the transition of operational modes. 
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3% Full Scale3% Full Scale

RAPS started- 
Jul. 2021

XTK started- 
Mar. 2023RAPS started- 

Mar. 2023 NORMALIZED TO FIRST MONTHLY INTERNAL CALIBRATION VALUE
NORMALIZED TO FIRST MONTHLY INTERNAL CALIBRATION VALUE

Total, WN- Blackbody: ~300 K 
SW- Lamp: ~3000K brightness temp.
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Terra & Aqua Solar Calibration
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Since the start of BIAX, the TOT and SW channels on FM2 showed a drop in response of ~1.3%, FM3 drops by 
~0.9%. TOT channel on FM4 showed a drop of ~1.2% while in BIAX. 

Edition 1-CV data products

RAPS Started -Nov 
2021

RAPS Started- Jul 2021

14% Full Scale

14% Full Scale

14% Full Scale

14% Full Scale
RAPS Started - 
Mar 2023

XTK Started- Mar 
2023

RAPS Started - 
Feb 2025

Instrument Turned off- 
Jan 2025
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Validation ς Tropical Mean (TM) 

ÅAverage of the ES-8 Nadir radiances over Tropical ocean (200N-200S) scenes under 
All-sky conditions.
ÁUses latest version of data products - All calibration updates have been applied.

ÅTwo sets of TM Day-Night Differences (DN) are calculated:
ÁTOT and SW sensors

DN= TMD(TOT-SW) - TMN(TOT)

ÁLWr  ό¦ǎŜǎ ŀ ΨǘǊŀƛƴŜŘΩ ²b- Narrow to BB regression)
DN= TMD(LW) - TMN(LWr)

ÅTrends of the difference in the two DN values highlight any inconsistencies in the 
Reflected Solar wavelengths of the TOT and SW sensors.
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Validation- Terra and Aqua Tropical Mean
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FM1 Tropical Mean FM2 Tropical Mean

FM3 Tropical Mean

Uses Edition 4 ES-8 data 
products

Aqua MLT drift start Jan 2022

Terra MLT drift start Apr 2021
Terra MLT drift start Apr 2021

FM3 RAPS start Mar 2023

FM2 RAPS start Nov 2021
FM1 RAPS start Feb 2025
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Edition 5 Instrument Updates

ÅEdition 5 gains for Terra and Aqua have been validated and delivered.

ÅTime-varying SRFs are currently being updated 
ÁFor Edition 4, in the generation of the time-varying Spectral Response Functions (SRFs) for 

the Total channel for Terra and Aqua instruments, a mid-stream change was made in Mar 
2017, which involved the MODIS imager. 

ÁEdition 5 will run with the consistent criteria from the Beginning of Mission (BOM) to obtain 
new time varying SRFs. 
ÅCurrently the team is incorporating the new unfiltering algorithm into the SRF selection process.
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CERES Instrument Status:
Special Topics

Alex Jarnot
CERES Instrument Working Group

CERES Spring Science Team Meeting
May 13, 2025
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Topics Covered

ÅCERES IWG Intercompares
ÁAqua/NOAA-20 (FM3/FM6)

ÁAqua/S-NPP (FM3/FM5)

ÅDeep Convective Cloud Albedo
ÁImprovements for FM6 DCC Selection Criteria

ÅDEMETER
ÁStatus Update



INTERCOMPARES
Aqua/NOAA-20
Aqua/S-NPP
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Aqua/NOAA-20 Intercomparisons
ÅThe nominal orbital geometries for Aqua and NOAA-20 are such that orbital 

overlaps occur every ~64 hours. 
Á!ǉǳŀΩǎ ƻǊōƛǘ Ƙŀǎ ŘǊƛŦǘŜŘ ŦǊƻƳ ƛǘǎ ƴƻƳƛƴŀƭ a[¢ ǎǘŀǊǘƛƴƎ Wŀƴ нлннΦ

ÅObtain spatially and temporally matched observations on days with orbital 
crossovers.
ÅNo special operations are conducted to match viewing geometries; Instruments 

continue operating in their nominal mode:
ÁFM6 in Crosstrack scan mode, FM3 in RAPS scan mode since Mar 2023.

ÅUse matching criteria to subset the data:
ÁSZA, VZA difference <2.00

ÁRAZdifference < 50

ÁDistance between centroid of footprints < 7 km

ÅObtain monthly all-sky SW reflectance and LW radiance differences using the matched footprints.

ÅNote:
ÁOriginal analysis considered samples in the two-hour window around the orbital crossover times.
ÁSince FM3 started operating in biaxial scan mode, the number of matched footprints drastically reduced. 
Á To counteract the reduced sampling, footprint matches for a full day considered (during the RAPS period) instead of just 

around the cross-over times on the days that crossovers occur. 
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FM3/FM6 SW All-sky Inter-comparisons: May 2018 - Dec 2024

Difference of Reflectance:
(FM3-FM6) %, 95% CI ὙὩὪὰὩὧὸὥὲὧὩ

Ὓὡ “z

Ὂ ÃzÏÓὛὤὃ
F=1361 W/m2

Data: 
CER_SSF_Aqua-FM3-MODIS_Edition4A

CER_SSF_NOAA20-FM6-VIIRS_Edition1B 

Deviation from the long-term trend in the later years due to the impact on the sampling caused by 
!ǉǳŀΩǎ ƻǊōƛǘŀƭ ŘǊƛŦǘ ŀƴŘ Caо ƻǇŜǊŀǘƛƴƎ ƛƴ w!t{ ƳƻŘŜΦ

FM3 RAPS  
Mar 2023 - Present

Aqua MLT drift start Jan 2022

Aqua (Ed4) / NOAA-20 (Ed1) SW Intercomparison
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FM3/FM6 LW All-sky Inter-comparisons: May 2018 - Dec 2024

Difference of Daytime Radiance:
(FM3-FM6) %, 95% CI

Daytime LW for FM6 obtained from TOT-SW

Difference of Nighttime Radiance:
(FM3-FM6) %, 95% CI

Nighttime LW for FM6 obtained from TOT

Data: 
CER_SSF_Aqua-FM3-MODIS_Edition4A

CER_SSF_NOAA20-FM6-VIIRS_Edition1B

FM3 RAPS
Mar 2023 - Present

FM3 RAPS
Mar 2023 - Present

Aqua MLT drift start Jan 2022 Aqua MLT drift start Jan 2022

Deviation from the long-term trend in the later years due to the impact on the sampling caused by 
!ǉǳŀΩǎ ƻǊōƛǘŀƭ ŘǊƛŦǘ ŀƴŘ Caо ƻǇŜǊŀǘƛƴƎ ƛƴ w!t{ ƳƻŘŜΦ
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Aqua/S-NPP Intercomparisons

ÅThe nominal orbital geometries for Aqua and S-NPP are such that orbital overlaps 
occur every ~64 hours. 
Á!ǉǳŀΩǎ ƻǊōƛǘ Ƙŀǎ ŘǊƛŦǘŜŘ ŦǊƻƳ ƛǘǎ ƴƻƳƛƴŀƭ a[¢ ǎǘŀǊǘƛƴƎ Wŀƴ нлннΦ

ÅObtain spatially and temporally matched observations during every crossover. 

ÅNo special operations conducted; 
ÁFM5 operated in RAPS mode Oct 2019 - Oct 2023; FM3 operates in RAPS mode since Mar 2023.

ÅUse matching criteria to subset the data:
ÁSZA, VZA difference <2.00

ÁRAZdifference < 50

ÁDistance between footprints < 7 km

ÅObtain monthly all-sky SW reflectance and LW radiance differences using the matched footprints.

ÅNote:
ÁOriginal analysis considered samples in the two-hour window around the orbital crossover times.

ÁWhen either (or both) instruments are operating in Biaxial mode, the number of matched footprints is drastically reduced. 

Á To counteract the reduced sampling, footprint matches for a full day considered (during the biax period) instead of just 
around the cross-over times on the days that crossovers occur. 
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FM3/FM5 SW All-sky Inter-comparisons: Feb 2012 - Dec 2024

Difference of Reflectance:
(FM3-FM5) %, 95% CI

Data: 
CER_SSF_Aqua-FM3-MODIS_Edition4A

CER_SSF_NPP-FM5-VIIRS_Edition2A

FM5 in RAPS from Oct 2019 
till Oct 2023

F=1361 W/m2ὙὩὪὰὩὧὸὥὲὧὩ
Ὓὡ “z

Ὂ ÃzÏÓὛὤὃ

FM3 in RAPS since Mar 2023 

Aqua MLT drift start Jan 2022

[ŀǊƎŜǊ ǾŀǊƛŀōƛƭƛǘȅ ƻōǎŜǊǾŜŘ ƛƴ ǘƘŜ ƭŀǘŜǊ ȅŜŀǊǎ ŘǳŜ ǘƻ ǘƘŜ ƛƳǇŀŎǘ ƻƴ ǘƘŜ ǎŀƳǇƭƛƴƎ ŎŀǳǎŜŘ ōȅ !ǉǳŀΩǎ ƻǊōƛǘŀƭ 
drift and FM3 and FM5 operating in RAPS mode.

Aqua (Ed4) / S-NPP (Ed2) SW Intercomparison

FM3 & FM5 in RAPS
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Difference of Daytime Radiance:
FM3-FM5 %, 95% CI

Difference of Nighttime Radiance:
FM3-FM5 %, 95% CI

Data: 
CER_SSF_Aqua-FM3-MODIS_Edition4A

CER_SSF_NPP-FM5-VIIRS_Edition2A 

FM3/FM5 LW All-sky Inter-comparisons: Feb 2012- Dec 2024

FM5 RAPS: Oct 2019 - Oct 2023
FM3 RAPS: Mar 2023 - Present

FM5 RAPS: Oct 2019 - Oct 2023
FM3 RAPS: Mar 2023 - Present

Aqua MLT drift start Jan 2022
Aqua MLT drift start Jan 2022

[ŀǊƎŜǊ ǾŀǊƛŀōƛƭƛǘȅ ƻōǎŜǊǾŜŘ ƛƴ ǘƘŜ ƭŀǘŜǊ ȅŜŀǊǎ ŘǳŜ ǘƻ ǘƘŜ ƛƳǇŀŎǘ ƻƴ ǘƘŜ ǎŀƳǇƭƛƴƎ ŎŀǳǎŜŘ ōȅ !ǉǳŀΩǎ ƻǊōƛǘŀƭ 
drift and FM3 and FM5 operating in RAPS mode.

Aqua (Ed4)/S-NPP (Ed2) Daytime LW Intercomparison Aqua (Ed4)/S-NPP (Ed2) Nighttime LW Intercomparison



DEEP CONVECTIVE CLOUD ALBEDO
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BRIGHT
COLD

LAMBERTIAN

DCCs are ideal validation sources for SW comparisons between 
CERES instruments

They are bright, cold, and time-invariant sources

DCCs provide an Earth-based target to validate instrument stability

HOMOGENOUS

ISOTROPIC

INVARIANT



FM1 & 2 FM3 & 4 FM5 FM6

Terra Aqua Suomi-NPP NOAA-20

Altitude:

705 km 705 km 824 km 824 km

Equatorial Crossing Time:

1030 MLT 1330 MLT 1330 MLT 1330 MLT

Channels:

TOT TOT TOT TOT

SW SW SW SW

WN WN WN LW


