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CERES FLASHFlux  Overview

ÅFLASHFlux  Overview
ïUses CERES based production system through inversion (w/ quarterly calibration 

updates projected forward)

ïRunning 3-day TISA utilizing morning and afternoon orbiters

ÅFLASHFlux  Latency Objectives
ïSSF products within 3-4 days 

ïGlobal 1x1 daily averages from FF TISA; goal: 5-7 days latency

ÅFLASHFlux  Uses
ïPrimarily used for applied science and education (i.e., POWER and Globe Clouds)

ïSupports also QC for selected missions (e.g., NOAA NESDIS, EarthCare)

ïTOA gridded fluxes; normalized to TOA EBAF for annual ñState of the Climateò 

assessments. 
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FLASHFlux  Operational Status

ÅFF Production status:

ïCurrent Status (TISA products now using NOAA-20 only as of 4/1/25):  

ÅSSF Terra (V4B): 2/13/25 - stopped; SSF NOAA-20 (V1B): 5/10/25

ÅTISA: Terra+NOAA-20 V4C: 3/31/25 ï stopped; NOAA-20-only v1A: 5/8/25

ïUpdated calibration coefficients received & promoted as cc change 

effective 4/1/25 (next update scheduled for 7/1/25)

ÅImportant Activities since last CERES Meetings:

ïMaintained production and updated validation for old and new versions

ïContinued developing new footprint flux algorithms utilizing a NN/ML approach

ïContinued developing a FF TISA that utilizes GEO data from SatCORPS and 
leverages code structures of CERES Ed5 TISA (i.e., global by hour processing)
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FLASHFlux  SSF Data Flow: NOAA -20 only

Sample Data from 4/22/25
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Success rate (%) of time data archived within 2, 

3, or 4 days of observation

Lags are sometimes due to maneuvers/satellite 

issues, ASDC updates/outages, ASDC 

Dropbox/Darkhorse, GSFC LAADS and/or SIPS

FLASHFlux  SSF Latency Assessment

100%
90%

100%

90%

Latency for April 2025:

Terra SSF: No products passed 2/13/25

NOAA-20 SSF: only about 55%  at 7 days

NOAA-20 
delays
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FF NOAA-20 SSF SW Flux Validation: 
1/2024-12/2024
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Overpass NOAA-20 SW flux 

validation with BSRN 

measurements:

Å FLASHFlux SSF V1B (Current 

Version w/ GEOS-IT)

Å SW fluxes Bias/RMS 

consistent with previous 

version statistics.

Å SW NOAA-20 differences

ÅBias ~ 3.4% 

ÅRMS ~ 22%
N

O
A

A
-2

0



FF NOAA-20 SSF LW Flux Day Validation: 
1/2024-12/2024
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Daytime LW Down

Overpass NOAA-20 LW 

daytime flux validation with 

BSRN measurements:

Å Left: daytime FLASHFlux 

SSF V1B (using GOES-IT): 

<<1% bias, < 6% RMS 

Å Right: nighttime FLASHFlux 

SSF V1B (with GEOS-IT): 

~2% bias, ~8.5% RMS 

Night-time LW down



SSF Flux Algorithm Updates: NN SW & LW
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Justification:  
Å FF footprint fluxes have been used both scientifically and for applications

Å Current LPSA/LPLA algorithms older methods, hard to update; separate from Fu/Liou

Objectives:
ÅUse NN/ML methods to devise algorithms that approximate surface fluxes for each footprint 

to replace old LPSA and LPLA estimates:
ÅProduce SW, LW for all-sky, clear-sky òclouds removedò; surface up, down and net
ÅUse CRS Ed4 used for training since uses full Fu/Liou RT

ÅCompare and assess relative to CRS outside of training period & surface measurements

Progress since October 2024:

ÅRefocused on SW fluxes only since LPSA is showing largest errors

ÅReconfigured framework with revised parameter selection criteria:
Åre-trained using Jan, July 2019 using 4 separate days

ÅRe-ran test simulations with CRS training data sets and parameters (Jan, July 2020) and 

compared CRS outputs to NN outputs for those months.

ÅRe-coded output coefficients in ASCII, so those can be read and utilized in inversion
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Model Comparisons ï SW
SW Down Allsky

07/05/20

Difference with CRS
 (W m-2)

FF
(1 day)

ANN 
(1 day)

ANN
(month avg)

Mean Absolute Diff 48.39 6.4 6.31

Mean Bias Diff 22.33 0.78 0.91

RMS Dif 95.11 11.74 11.42

Difference with CRS
 (W m-2)

FF
(1 day)

ANN 
(1 day)

ANN
(month avg)

Mean Absolute Diff 40.15 6.85 6.34

Mean Bias Diff 14.79 0.59 0.52

RMS Diff 83.67 13.18 11.98

January 2020 July 2020

01/05/20
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Model Comparisons ï SW
SW Down Clearsky

01/05/20 07/05/20

Difference with CRS 
 (W m-2)

FF
(1 day)

ANN 
(1 day)

ANN
(month avg)

Mean Absolute Error 26.19 3.35 3.15

Mean Bias Error -12.45 -0.25 0.38

RMS Error 80.16 8.04 7.23

Difference with CRS
(W m-2)

FF
(1 day)

ANN 
(1 day)

ANN
(month avg.)

Mean Absolute Error 26.06 4.0 3.76

Mean Bias Error -9.94 -0.38 -0.60

RMS Error 79.07 10.03 9.00

July 2020January  2020
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SSF Flux Algorithm Updates: NN All -Sky SW

Å Latest run for 

surface all-

sky SW down

Å Trained with 

Terra CRS 
Ed4 using 

July 2019

Å Run for Terra 

for July 2020 

and validated 
against BSRN 

OBS

CRS FF-NN FF



TISA Local Hourly 

Gridding Code
FLASH13-2.1P6 or 

FLASH13-2.1P9

FLASH_SSF1deg-
HR files  (Local 

hour)

2 days 
delay

TISA Average

FLASH13-

5.1P1 or 

FLASH13-

2.1P2

End

FLASH_TISA 

(HDF ï day, 

hour; netCDF 

hour, day;

1x1 deg)

FLASH_

SSFB 

Start FLASH

MOA

FLASHFlux  TISA Data Flow: Current (N20 v1A)

CERES Ed5 Compatible TISA 

(retain 3-day running window) 

LPSA & LPLA 

1x1 Fluxes
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FLASHFlux  TISA: Latency Statistics (v4C/N20v1A)
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v4C success rates for 

TISA to be archive in 

5, 6 or 7 days after 

observation 

v4C began pro-

duction in March 2024

August 2024 100% 

processed by day 6 

after RT (> 95% by 

day 5)

NOAA-20-only v1A 

became operational 

on 4/1/25
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90%

NOAA-20 maneuvers & 
outages / MODAPS & ASDC 

T+N20 v4C
N20-only 

v4C



FLASHFlux  TISA Application: Updated Anomalies
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Wong et al., 2025, submitted to BAMS State of the Climate Special Issue

Global

One Year 

Change

(2024 minus 
2023) 

(W mī2)

2024 Anomaly

(Relative to 
2001ï23) 
(W mī2)

Climatological 

Mean
(2001ï23) 
(W mī2)

Interannual 

Variability
(2001ï23) 
(W mī2)

OLR +0.35 +1.15 240.40 ±0.70

TSI +0.00 +0.25 340.20 ±0.20

RSW +0.65 ī0.85 98.90 ±1.20

ASR -0.65 +1.10 241.30 ±1.25

Net -1.00 -0.05 0.90 ±0.95

Global annual mean top-of-atmosphere (TOA) radiative flux means, 
changes, anomalies, and the 2-sigma interannual as shown.  All flux 
values have been rounded to the nearest 0.05 W mҍ2 and only 
balance to that level of significance.

Global map of annual mean (a) OLR and (b) RSW 

for 2024 minus 2023



FLASHFlux  TISA Application: Updated TOA Anomalies
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Wong et al., 2025, submitted BAMS SotC

TOA Flux Anomalies (through 2024)

OLR

ASR

Net

2-sigma diff: 0.38 Wm-2

2-sigma diff: 0.47 Wm-2

Includes TISA NOAA20 from 1/2024 transition; 

EBAF base period 01/2001 to 1/2025

TOA Flux Anomalies (updated through 3/25)



FLASHFlux  TISA Application: Accessibility Through POWER

Different users require different ways to 
access the same data

APIS
GEOSPATIAL

SERVICES 

AMAZON

WEB

SERVICES

Creating trusted, value -added, easy -to -use  Application Ready Data & Services

DATA ACCESS

VIEWER

https://power.larc.nasa.gov



FLASHFlux TISA & SYN1Deg Usage via POWER Web Services 
Portal (2024/05/01 to 2025/04/30 )

CERES Data Orders Delivered via POWER 
including SYN1Deg and FLASHFlux data

Total Monthly Avg. Last 

3 Months

Unique 

Users IPs

~198.9 K

(50%) 

~19.2 K

(50%)

~21.2 K

(49%)

Requests ~ 121.7 M

(40%)

~10.1 M

(40%)

~15.0 M

(40%)

CERES Data Orders Delivered via POWER < 3 
weeks latency (FLASHFlux Data) 

User Location to Data Location Map
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Dot density map showing locations of users (red) and data request 

locations (white). Brighter colors show larger frequency at that location.

(includes SYN1Deg from Sep 2001 through latest month released)

Total Monthly Avg. Last 

3 Months

Unique 

Users IPs

~57.3 K

 (15%)

~5.9 K

(15%)

~7.9 K

(18%)

Requests
~77.0 M 

(25%)

~6.4 M

(25%)

~9.5 M

(26%)

Accumulated over 3 days

FF data requests up by about 40% since last report.

Total FF+ SYN1Deg requests up by about 38% since last report



CERES Data POWERS Apps: SolarCalc

Davis & Shirtliff , the leading provider of water related supplies in East Africa, is 
using solar data from NASA CERES delivered through POWER to improve lives 

by improving the accessibility of water for communities and agriculture. 

êPrk P~®^z @~ª{^z 7|gsik|® 7ªª^is^|gkis crucial in sizing the most appropriate solution for the customer as well as giving othe r alternatives that the customer can 
g~|«sikªÏë «^si =k| ?¯®¯ªsÏ isqs®^z f¯«s|k«« {^|^qkª p~ª -^´s« ^|i Shirtliff .êPrs« r^« s{§ª~´ki ®rk «sºs|q ~p «·«®k{ ®r^® g^| |~µ fk i~|k f· ^ §kª«~| µr~ r^« |~ 
f^gyqª~¯|i ~ª ®ª^s|s|q s| k|qs|kkªs|qÎë

NASA POWER data allows them to select the 
appropriate number and arrangement of Solar 

Panels required to power a pump or an inverter using an 
online application called, SOLARCALC, which wasalso 

integrated into a mobile application.

Water customers share their needs based on the amount of 
water and distance from the water pump to the delivery point, 
and using POWER data, Davisand Shirtliff can easily return a 

water pumping solution.
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FLASHFlux TISA Validation: SW Surface Fluxes
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Å Ensemble FLASHFlux T+N20 V4C 

& N20-only V1A SW Daily Average 

Comparisons to Surface 

Measurements (1/2024-12/2024)

Å SW fluxes show very consistent 

statistical quality relative to surface 

measurements:

Å Bias Diff:  < 0.9%

Å RMS Diff: < 20%

Å Histograms show peaked, 

relatively symmetric distributions, 

but N20-only has a higher Bias; 

RMS higher by about 2 W m-2.

TISA v4C and v1A Daily Averages vs BSRN

Terra 

+ N20 
V4C

N20 

only 
V1A



FLASHFlux TISA Validation: LW Surface Fluxes
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Å Ensemble FLASHFlux Version4B 

vs 4C LW Daily Average 

Comparisons to Surface 

Measurements (1/2024-12/2024)

Å LW fluxes show very consistent 

statistical quality relative to surface 

measurements:

Å Bias Diff:  < -0.9%

Å RMS Diff: < 5.2%

Å Histograms show peaked, relatively 

symmetric distributions, median 

bias is negative for LW; N20-only 

bias/RMS just slightly higher

Averages vs BSRN

Terra 

+ N20 
V4C

N20 

only 
V1A



Time Series Validation: SW
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ÅExample time series 

comparison against 

SW measurements 

from the LRC & BOS 

BSRN sites for:
ÅFF T+N20 v4C

ÅFF N20-only v1A

ÅBiases occur for 

periods but these vary 

site to site.

ÅHowever, RMSôs 

(Correlations) are 

increased (de-

creased) at every site.

N20-only

   T+N20

N20-only

   T+N20



Time Series Validation: LW
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ÅExample time series 

comparison against LW 

LRC and BOS BSRN 

sites
ÅFF T+N20 v4C
ÅFF N20-only v1A

Å Although day-to-day 

variability is smaller, 

there still seems to be 

more noise in the N20-

only version.

Å RMSôs (Correlations) are 

increased (decreased), 

but to a lesser extent

N20-only

   T+N20

N20-only

   T+N20



Surface SW and LW Validation: 1/2024 - 12/2024

RMS differences for both SW and LW are 1 -5 

W m-2 larger depending upon the site
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TISA Local Hourly 

Gridding Code
FLASH13-2.1P6 or 

FLASH13-2.1P9

FLASH_SSF1deg
-HR files  (Local 

hour)

2 days 
delay

TISA Average

FLASH13-

5.1P1 or 

FLASH13-

2.1P2

End

FLASH_TISA 

(HDF ï day, 

hour; netCDF 

hour, day;

0.5x0.5 deg)

FLASH_

SSFB 

GEO SARB

Start FLASH

MOA

Future FLASHFlux  TISA Data Flow: Adding GEO

CERES Ed5 Compatible TISA 

(retain 3-day running window) 

Full Fu-Liou RT 

Calculations

Global Cloud Composite 

(GCC) Merged GEO for 

temporal interpolation/ 

hourly products
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New F/L based 
code (adapting Fu-

Lungôs offline code)

Cloud properties
from TISA (Ed4 like); 

GEO derived TOA 
Fluxes

GEOS-IT  
Atmosphere

(FF MOA ï 
PC)

IGBP, altitude, water %, SIBI, snow/ 
ice maps, parametrized albedo, 

aerosols, etc (for testing use various 
CERES inputs as it; will work to create 

at low latency later)

1.0° surface flux 
product (hourly)

GCC 3-km pixel-
level clouds

1.0° 
gridding

4-layer

GEOS FP 
atmosphere Or?

Adding GEO to FF TISA: SatCORPS GCC into FLASHFlux

Current Progress:
1. GCC to 1x1 gridded cloud files; 1 week+ 

in netCDF for July 1-7, 23

2. Offline Fu-Liou runs for July 1, 2023

Progress:
1. Completed cloud gridding code ï 

targeting Ed4 clouds (4 layers) since 

code exists. Done

2. Align all inputs to correct data 

structures: Ongoing

3. Create PCF structure to process 

global-hourly maps. Ongoing

4. Offline global by time F/L code 

running for testing. Completed 

numerous test runs with various 

inputs

5. Assess GEOS-FP vs GEOS-IT: TBD

RT computations 
(Fu-Liou w/ 

2s/4s/Gamma 2-

stream for SW?)
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Surface SW Downward Flux Results with FFv0.1
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Syn1Deg 

Ed 4.1 

Clouds

GCC 

Gridded 

Clouds



Surface SW Down Aerosol Radiative Effects
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Surface SW Down Cloud Radiative Effects
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