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& CERES FLASHFlux Overview

e FLASHFIux Overview

— Uses CERES based production system through inversion (w/ quarterly calibration
updates projected forward)

— Running 3-day TISA utilizing morning and afternoon orbiters

« FLASHFIux Latency Objectives
— SSF products within 3-4 days
— Global 1x1 daily averages from FF TISA; goal: 5-7 days latency

* FLASHFIux Uses
— Primarily used for applied science and education (i.e., POWER and Globe Clouds)
— Supports also QC for selected missions (e.g., NOAA NESDIS)
— TOA gridded fluxes; normalized to TOA EBAF for annual “State of the Climate”
assessments .
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@ FLASHFlux Operational Status

* FF Production System Updates:

— Continuing FF SSF production:
« Terra vda SSF (since 2019)
 NOAA-20 v1a SSF (v1A; 3/1/23 back to 10/1/22)

— Transitioned TISA from Terra+Aqua to Terra+NOAA-20 (reprocessed
v4B; processed back to 10/1/22)

— Delivered MOA for GEOS-IT; beginning production
* FF Production status:

— Current Status:
« SSF Terra: 10/14/23; SSF Aqua: 3/31/23 (stopped on March 31)
« SSF NOAA-20: 10/14/23 (processed back to 10/1/22)
* TISA v4B (Terra+NOAA-20): 10/12/23 (processed back to 10/1/22)

— Updated calibration coefficients received & promoted as cc change effective
10/1/23
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FLASHFlux SSF Data Flow

Regrid Meteor. Code
FLASH13-1.1P1
[MOA]

Sample Data from 8/19/23

GMAO
Meteorology
files (FP-IT)

CER_IES_FFB
baseline-1QC
(Instrument
files; nominal)

MODIS or VIIRS
L1B granules
(Imager and
location file)

AFWA
Snow and
Ice Files

Cloud Retrieval Code
FLASH13-2.1P6 or

FLASH13-2.1P9

Hourly
Clouds on
CERES

footprint files

Clear-sky History Code
FLASH13-2.1P6 or
FLASH13-2.1P9

FLASH_ECS:
update to Clear-
sky file

Clouds

30 days running avg.
Sea Ice Brightness
Index Code (FLASH13-
3.0P6)

Daily Sea Ice
Brightness
Index Map.

Inversion (ADMs) Code:
TOA and Surface Fluxes
FLASH13-3.1P6 or
FLASH13-3.1P9

FLASH_SSFA
FLASH_SSFB

FLASH_SSF
(internal) (HDF4)

TOA & Surface Fluxes

E A

Nevigato to VPN Advanced Window

CERES FLASH SSF:NOAA20

10/17-19/2023

CERES Science Team Meeting




@ FLASHFIux SSF Latency Assessment

FLASHFlux SSF NOAA20 Monthly Latency Success Rates (V1 A)
Success rate (%) of time data o e EE—

archived within 2, 3, or 4 days of 90%_

observation e

Lags due to: maneuvers/satellite B

issues, ASDC updates/outages, o

ASDC Dropbox/Darkhorse, GSFC A

LAADS and/or SIPS FLASHFlux SSF Terra Monthly Latency Su:::s Rates (V4A)

SSF utilized for operational satellite 90% - 2 B0 o (M [0 [T
algorithm comparisons (i.e., NOAA : " I |

GOES ABI); Applications like Solar o N

Irradiance Forecasting and g N Updates,
Educational applications like i maneuvers
GLOBE Clouds. )
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FF SSF SW Flux Validation: 10/2022-6/2023

CERES SSF Ed1B (Model B)

FLASHFlux SSF v1A (Model B)

1000 4 N = 4072 1000 4 N =4072 10°
. e e - S b o]
o E ilfn = -4. IE £=|an = -J..
Overpass SW flux N =0 T e s 5001 gz Uiy
validation with BSRN } 2 son| IR T DR =
3 3 10°
measurements: O .
5 2004 & 2001 - .
. Left CERES SSF (Model B) N R B R |
. 0 200 400 600 800 1000 0 200 400 600 800 1000
o ng ht FLASH Flux SSF Observed SW L [W m~2] Observed SW L [W m~2]
(MOdel B) CERES SSF Ed4A (Model B) FLASHFlux SSF v4A (Model B)
_ _ 10?
»  Top NOAA-20, Bottom 2 o £ a2 '
Terra - 5 00| Spe i, 5 oo Tt
N RMSA= 96.78 N RMSA = 91.24
& 5 600 Corr = 0.94 % 6004 Corr = 0.95
¥ ki 10
Both FLASHFIux SW NOAA-20 5 00 o 5 00 L
and Terra radiative fluxes have 5| Sl 5| alEe
biases < 2%; RMS < 25% N N o
0 2(|)0 4(‘)0 6(|)() 860 10|00 0 260 4(|)0 660 SEI)O 10|00
Observed SW ! [W m™?] Observed SW | [W m™?]
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FF SSF LW Flux Day Validation: 10/2022-6/2023

CERES SSF Ed1B (Model B)

FLASHFlux SSF v1A (Model B)

50 00
> N = 2740 N = 2740 107
@ 450 1 Bias (A) = 3.28 _. 450 1 Bias (A) = 1.82
D 4 s Median A = 2.67 T‘E 566 Median A = 1.37 1
9 1 S5F = 301.81 1 FF =300.35
Overpass LW daytime flux = Lo e 2 350 s o0
. . . ] S =0. ; orr = 0.
validation with BSRN o = .
(\l 5 250 g 250
measurements: Lo g2
} 8 150 § 150
®) 100 - * 1004
¢ Left CERES SSF (MOdel B) Z 27700 200 300 a0 s00 . 100 200 300 4060 500 1o
° nght FLASHFIUX SSF (MOdel B) Observed LW | [W m™—2] Observed LW I [W m~2]
CERES SSF Ed4A (Model B) FLASHFlux SSF v4A (Model B)
 Top NOAA-20, Bottom Terra el p— 00 T e 107
_. 4501 Bias (A) = 3.44 _ 450 1 Bias (A) = 3.33
a Median A = 2.8 S Median A = 2.14
£ 400 | S5F = 30343 € 4004 FF=303.32
2 0BS = 300.0 = 0BS = 300.0
Both FLASHFlux SW NOAA-20 and % S o B L 0T s
.y Z 300 2 300 A
Terra radiative fluxes show S 75 2 750 10
consistent biases < 1%; RMS's < 7% § = § 200 ;
- ') £ 150 g 150+
100 100
o 7 100 200 300 400 s0 . 100 200 300 400 o0 0
Observed LW { [W m~?] Observed LW { [W m~?]
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@ FLASHFlux SSF Usage: Solar Energy

Solar Forecasting Morning Afternoon
FLASHFlux SSF -Terra Version4A -
Team Regional Data Plots CERES FLASH
(Dalhousie U/ - selection Poce s | [ SSF:NOAA20
Consortium) Parameti 17-18GMT 15 - August - 2023 lI P — 8-19T -Aug-2023
|- : [ ;
« Utilizing surface o 3 All-w :
fluxes from SSF to I | I;:;
scale forecasts I - 3

» Particularly useful

for higher latitudes t i-:
(>60N) = 2 i
« Latency 2-4 days | ¢ i

sufficient
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FLASHFlux TISA Data Flow

Interpolate across
Grid to local 3 SSF days; use
sun time center day

TISA Local Hourly FLASH_SSF T'?&’éﬁi? .

Gridding Code 1deg-HR 51P1 or
FLASH13-2.1P6 or files (Local FLASH13-
FLASH13-2.1P9 hour) 2.1P2

/

CERES_FLASH_TISA_Version4B - Regional Data Plots CERES_FLASH_TISA_Version4B - Regional Data Plots
Select a Date: L . Aug  v[2023 | Selection Page | Help R Select a Date: Selection Page | Help

‘ 17 - August - 2023 ‘ 18 - August - 2023 H

17 - August - 2023 ] 18 - August - 2023 ‘ Parameter

Parameter

| —
g ©
Flux (W m™2)

All—sky

—
g
TOA Shortwave Flu

All—sky

8
TOA Longwave Flux (W m™2)
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& TISA Latency Statistics (v4A/v4B)

v4A success rates
for TISA to be

FLASHFlux TISA Monthly Latency Success Rates

Latency |l veA _CATALYST: Sdays [0 v4A CATALYST: 6days [] veA cataiyst: 7days [] vas: s days B v48: 6 days

. va4B: 7 days = &= 90% success rage
100

80

archive in 5, 6 or 7 S
days after : =
observation g
é 40
v4B began. o
production in
March 2023 M N HE HE HE =58
8 s $ g 8
Month MODApps
/ILAADS
VAA v4B outage
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FLASHFIlux TISA Application: Updated Anomalies

Radiative Flux Anomalies (Wm'Z)

TOA Flux Anomalies (through 2022)

—— CERES FLASHFlux v4A ]

[ —— CERES EBAF Ed4.2

13
12
11
1o
1
122

3f 3

o

!

ol

i} |

2 f NET -

_3 1 1 [ 1 1 1 1 L 1 L 1 1 L 1 1 1 1 L 1 1 1 L 1 1

2000 2004 2008 2012 2016 2020 2024

Time (Year)

Wong et al., 2023, submitted to BAMS

Watt per sq. meter

Watt per sq. meter

Watt per sq. meter

TOA Flux Anomalies (updated through 9/23)

OLR Anomalies

A v ol
= . A - A Bow T
~ N A fA
/ \ sanh bl WS i, =
Nk N s o N Nl s
A NS n N R
- . e N e Rl A N % it TR /
/ Vil N % Sl
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-2 '—‘— FF OLR 2 ] lff W 2
—— EBAF OLR - - =
sigma diff: 0.39 Wm
ey 1 1 1 L L
2018 2015 2026 2021 2022 2023 2024
Year
TSI-RSW Anomalies
Fj
2
;
¢ 47
Y % -, N,
0 —— 227 kiR 8 - /\/ o
—1R/ N \ A y
} S V ‘”(
A 2-sigma diff: 0.43 Wm-
o EBAF TSHRSW -
EEEs, R | 2-sigma diff: 0.43 \
2018 3015 2020 2021 2023 2023 2024
1 1 1 1L L
2018 015 2026 2021 2023 2023 3024
ar

Inchudes TISA 4A/4B transition
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@& FLASHFIux TISA Validation: Surface Fluxes

Ensemble FLASHFIlux Version4A LW

FLASHFlux TISA Version 4B
All Surface Validation Sites, 202210-202306
Daily Average Fluxes

and SW Daily Average Comparisons to T T
Surface Measurements (01/2019- ) e SR ehry R
12/2022) 50 ek /
LW: Bias -4.2 W m2 (~ -1.3%) L ] SW
RMS 177 W m_z (~560/0) O0 300 ‘V'tv 500 0o -su')o 200 300 400 500 10°
Measured LW { [W m™2] Measured SW I [W m~2]
SW: Bias -0.3 W m2 (<< 1%) o L SW
RMS 489 W m_2 (~293(y0) %600' W 400 -
Histograms show peaked, relatively
symmetric distributions, median bias is .
negative for LW, more negative for SW e eraa—— o W0 Do i -100 -5 TR
LW ! Flux Difference [W m~2] SW | Flux Difference [W m~2]
(FFv4B - OBS) (FFv4B - OBS)
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access the same data

The POWER Project

Data Requests

Supported by NASA Earth S

SR /3pi/temporal /hourly/point Single Peint Data Request
Configuration Settings m
IS /2pi/temporal /hourly/ configuration Confuaton Setings Heques

%, NASA POWER | Data Browse

Folder power-analysis-ready-datastore

POWER’s Web-Based Docs Pages
o 1

POWER's first virtual
mber

Show 50 v entries

Object H EB 1 Timestamp
https://power.larc.nasa.gov | . .

power_901_constants.zarr/

power_901_daily_meteorology_lst.zarr/

Search:

B Hide folders? A Folder ¥ Bucket [[24]

It size It

Creating trusted, value-added, easy-to-use

Different users require different ways to




@/ FLASHFlux Data Delivery via POWER Web Services
Portal (2022/08/01 to 2023/07/31)

Dot density map showing locations of users (red) and data request
locations (white). Brighter colors show larger frequency at that location.

Data Requests (
— = NASA

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

Total Monthly | Avg. Last
3 Months

AcCu-
Unique ~36.9 K =R [ ~4.8 K m(l:,l(.l:;ted
Users IPs (13%) (14%) (15%) 3
over
~33.8 M ~2.8 M ~3.3 M
REEEsE (28%) (30%) (34%) days
CERES Data Orders Delivered via POWER
including SYN1Deg and FLASHFlux data o — Total EF+
on sers Usin, O a
3 Months g M 50-60% increase
Unique ~134.8 K ~132K  ~146K o
Users IPs (48%) (48%) (46%) 5 S SO e EF : q
sers increase
Requests ~66.4 M ~5.8 M a0 P PSSP LR L L L LS by :bout \135% in
(57%) (55%) (50%) e e the last year

(includes SYN 1Dreq from Sep 2001 through latest month released)
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& Future Flux SSF Flux Algorithm Updates: NN SW

Preliminary Neural

(a) Surface ASW ! (ANN - CRSgus)
Train: 01/[5, 25, 10, 20)/2019:00-23h, Test: 01/04/2020:00-23h

180" no'w @ w ¢ @ o'e 10"

(c) ANN Model Performance - 01/04/2020:00-23h

. . _ N = 1067237 10°
Net training results: T o || 857
= RMSE 13.19 104
- CRS Ed1 used for ) : o
training since uses full L o
Fu/Liou RT 2 5 20 -
0 : ' ' . 10°
wm? 0 200 400 600 800
- 4 separate days for o) St S P R
Jan 2020 used 10 no'W W @t o't 180 T — (d)DuflerencemERS;:,,. —
I & N
& 008 11 ugE 075, 23.93
- Variables: TOA SW,
CF, COD, AOD, etc.
» Comparison of FF to £
CRS at bOttom 000_;50 -100 -50 0 50 100 150
ASW L [Wm™?]
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& Future Flux SSF Flux Algorithm Updates: NN LW

(a) Surface ALW 1 (ANN - CRSsus)

P re I i m i na ry N eura I Train: OL/[5, 25, 10, 20/2019:00-23h, Test: 01/04/2020:00-23h

180 no'w  @w o @E 2o'E 20 (c) ANN Model Performance - 01/04/2020:00-23h

Net training results: - _ | o
- 500 MAE: 25
: (et 10¢
+ CRS Ed1 used for - 3
training since uses full . 107
5 g 100 A
e A, . - - 0 ! : : : ! 100
* 4 Separate dayS for " ¢ (b) Surface ALW ! (FFyaa - CRSgas) ’ e CRSZ:: Lw 13[):“)( [V\"w':"] o
Jan 2020 used wo* o'w 0:/.?“2020 OO-iBIh wo't o (d) Difference with CRSgaa
- — : . 024 11 ANN, FFvas B FFya - CRSeu

MBE: -0.08,1.93
RMSE: 3.45,1193

» Variables: CF, COD,
AQOD, Cloud top, Cloud  _.
base, etc.

0.10 +

0.08 +

0.06

Number of CERES Footprints per bin

» Comparison of FF to S e _
CRS at bottom R R R
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@/ “Near Future” FLASHFIlux TISA Data Flow

" Start | CERES Ed5 Compatible TISA m GEOS-IT
(retain 3-day running window)

TISA Local Hourly
Gridding Code FLASH_SSF1de
FLASH13-2.1P6 or g-HR files (Local
FLASH13-2.1P9 hour)

VISST Cloud Product Page
Domain: GLOBAL MERGED GEO CLOUD PRODUCT
(o8 23 v)
[ LouD %

| _End

Global Cloud Composite
(GCC) Merged GEO for
temporal interpolation/
hourly products

Full Fu-Liou RT
Calculations
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& FLASHFlux Summary

Production with NOAA-20 SSF and TISA v4B Continues via CATALYST

— FF NOAA-20 v1A SSF (10/14/23) and Terra v4A (10/14/23); Aqua SSF ceased 3/31/23

— TISA v4B Terra/NOAA-20 through 10/12; satisfying latency goals

— New FF Gain+Spectral coefficients beginning Oct 1st, 2023.

Validation and Assessment Relative to BSRN/Buoy

— CERES and FLASHFIlux SSF through June 2023; low biases; RMS’s comparable

— TISA v4B daily averages through June 2023 (9 months); low biases; RMS larger at some sites

FLASHFIux Modernization and Updates
— Update to new GEOS-IT sample data: Goal Operational Jan 1, 2024 (some overlap months)
— ML non-linear based algorithms for future FF SSF data products: Goal Operational April 2024
— Migrate configuration to NOAA-20 + GCC GEO & F/L Fluxes: Goal Operational August 2024

FLASHFIlux Information & Data Provision Through ...
— CERES web site and subsetter both SSF and TISA, ASDC (via EarthData) and POWER
+ FF+Syn1 POWER Distribution in last year: ~134K unique IPs; > 66M orders; orders >34% low latency

— 2022 BAMS State of the Climate TOA Flux reports published

10/17-19/2023 CERES Science Team Meeting
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FLASHFIux Web Sites

https://ceres.larc.nasa.gov/data/#fast-
longwave-and-shortwave-flux-flashflux

Data also served through
https://power.nasa.gov

10/17-19/2023 CERES Science Team Meeting
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https://power.nasa.gov/

Extras
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Surface SW

Downward Shortwave Surface Flux

Down

Downward Shortwave Surface Flux

I = )L_L ; L - = L\"‘ = ;7 | —
I = == | - b Pl e - =
3 AR > o K‘ IR _/‘.
L = 3 e ~ E
A5 ", e ; |- N pr
A ,3: Vg . s ;
' - - - 2 4 2 208 B 4 -
& | W i N R = y SRS 380 o oy S
R + 2 * 3 = . [¥ + LRSS
fiwilfie s e i R b sl VA i = 3\-1_- ) &ﬁ s i A
) -
| N T (] . | rnl Ll s =S e ey pe e |
i ] i ]
Downward Shortwave Surface Flux (W m-2) Terra- Downward Shortwave Surface Flux (W m-2) - A
2022.06.12 <« 2022.06.12 <« erra-Aqua
00 5.9 1038 1556 2075 259.4 3113 363.1 4150 NOAA20 00 519 103.8 1556 2075 259.4 3113 363.1 415.0

Data Min = 0.1, Max = 411.1, Mean = 188.5

Downward Shortwave Surface Flux

Data Min = 0.2, Max = 411.1, Mean = 188.7

NOAA20 + Terra

Aqua + Terra

[ e | ! i |
= i
—
Downward Shortwave Surface Flux - Downward Shortwave Surface Flux (W nN@AA20
2022.06.12 <« L .
-100.0 -75.0 -500 -250 0.0 250 500 750 100.0 MINUS
Data Min = -155.5, Max = 132.8, Mean = 0.1 Aqua
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Downward Longwave Surface Flux

Surface LW Down

Downward Longwave Surface Flux

] <= - e —— e —— —— e |
S NS Bl | = s . 2| R = =1 T el | s TN Xy U=
?ﬂ 2™ ) 2 ¥ = - N EY LA - v (¥ i b B 25

g} - K P O e | 1
1 W ’ RS =2 i1 ’ B
P > 7 s | g
< <
- - - - - F L
Downward Longwave Surface Flux (W m-2) Terra- Downward Longwave Surface Flux (W m-2)
2022.06.12 <« 2022.06.12 <« L » Terra-Aqua
80.0 1325 1850 2375 2900 3425 3950 4475 so00 NOAA20 80.0 132.5 1850 237.5 290.0 3425 3950 447.5 500.0

Data Min = 83.2, Max = 481.0, Mean = 355.2

NOAA20 + Terra

Data Min = 82.8, Max = 496.3, Mean = 355.4
Downward Longwave Surface Flux

= LI e Aqua + Terra
iy ,,a?__/éb, ;;ﬂ.\ « 4 $ S
BIGRESENER
AR : R
jLEaummRERaEnL S
o
DEER _
B ar A mEE
MEmes—See 2ol sese
e icﬁwnwa{rd Longwave Surface Flux - Downward Longwave Surface Flux (W nN®AA20 Dlﬁe rences Terra-N OAAZO m I n us
e -500 -37.5 -zs.om ;125“ . :;0. N :is Mzs.o 375 50.0 Z;::S Terra_Aqua
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Assessing GEOS-IT:
All-Sky Surf LW Down Differences (Jan, Jun 15, 2018)

Jan All-Sky Surf LW Down (w/ GEOS-IT — FP-IT)

TISA Terra-Aqua SFC_DOWN_LW_ALL Flux Difference (DevRun_111111 - DevRun_999999) - 20180115

FF SFC_DOWN_LW_ALL Flux -
W#m-2

Global Statistics

Land Statistics

Ocean Statistics

Units: W m2

Snow/lce Statistics

July All-Sky Surf LW Down (w/ GEOS-IT — FP-IT)

TISA Terra-Aqua SFC_DOWN_LW_ALL Flux Difference (DevRun_111111 - DevRun_999999) - 20180715

iR

FF SFC_DOWN_LW_ALL Flux -
W#m-2

Global Statistics

Land Statistics

Diff Mean Abs| Diff Mean Abs| Diff Mean Abs| Diff Mean Abs|
Stats | Mean_| StdDev |Difference) Stats Difference Stats | Mean_| StdDev |Difference) Stats Difference
Global] -0.2022] 5.007, 3.3027| Global 4.2557 Global] -1.0672| 3.3112] 2.4463 Global . h h

160-90N] -0.6161) 8.9421) 5.545]  |60-90N; 4.1667] |60-90N, 0.166§| 2.0783 1.4767] |60-90N| -1.1343] 9.7683| 6.33111
30-60N| 0.8929] 5.5597 3.5622 30-60N 30-60N| -1.2261] 2.8224] 2.1052, 30-60N] 1.9059] 7.0955| 4.7145
0-30N | -1.3146] 4.5707 3.255] 0-30N 0-30N -2.303§I 3.111 2.3095 0-30N |- |- -
0-30S | -1.0147] 4.5295 3.3025 0-30S 0-30S | -1.3694] 3.9863 2.9847 0-30S |- |- -
30-60S 0A334§| 2.684] 1.8724] 30-60S 30-60S] 0.2371 2.4713 1.741 30-60S |- |- -
60-90S] 2.9375] 3.8006] 2.9726] ]60-90S 60-90S] 0.5652] 1.489 1.1012] 60-90S| 4.8224] 4.0603] 3.2039

Ocean Statistics

Snow/Ice Statistics

Diff Mean Abs| Diff Diff Mean Abs Diff Mean Abs
Stats | Mean_| StdDev |Difference) Stats | Mean | StdDev Stats | Mean_| StdDev Difference| Stats | Mean_|StdDev Difference|
Global] -0.2574] 4.1239 2.8615 Global] 0.2018] 4.8701 g Global] -0.9301] 2.934] 2.1847 Global] 3.1215] 6.2475) 4.2442
160-90N 2.2283| |60-90N| 0.8823| 3.2476] 2.3917] |60-90N] -0.023] 1.5748 1.0871] |60-90N] 1.6497] 3.381 2.3853
30-60N| -0.0383 30-60N| 0.1595| 4.1189  3.1417] 30-60N| -0.3037] 2.5253] 1.8315] 30-60N| 0.2578] 4.4484) 3.6579
0-30N | -1.7314] 0-30N | -1.3231] 4.751 3.6562 0-30N | -1.9465] 3.1282| 2.3705 0-30N |- - -

0-30S | -0.6223] 4.3731) 3.0701 0-30S 1.079] 6.1544 4.7405 0-30S | -1.2713] 3.232] 2.401 0-30S |- = -

30-60S} 0.2173] 2.532] 1.7782] 30-60S} 1.9123] 4.2945] 3.2095 30-60S 0402§| 2.1429 30-60S] 1.9391] 5.23595] 3.6273
60-90S| 3.4908] 6.5413 4.4537] 60-90S| 4.7377] 5.3338] 3.9246] [60-90S 1.007] 1.917. 60-90S| 3.6415] 6.8675) 4.6902
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Assessing GEOS-IT:
All-Sky Surf LW Up Differences (Jan, Jun 15, 2018)

Jan All-Sky Surf LW Up (w/ GEOS-IT — FP-IT) Units: W m2

TISA Terra-Aqua SFC_UP_LW_ALL Flux Difference (DevRun_111111 - DevRun_999999) - 20180115

g e w Global Statistics Land Statistics Ocean Statistics Snowl/Ice Statistics
Diff Diff Diff Mean Abs| Diff
20 Stats | Mean | StdDev Stats | Mean Stats Difference] Stats | Mean |StdDev

Global | -0.7706] 2.4263] 1.8183) Global| 2.0713]| 8.5242
|60-90N| -0.8166] 2.157 1.3181) ]60-90N] -0.552] 9.1823

Global| 0.7063] 5.781]
|60-90N}] _-0.259

Global] 3.6851f
60-90N 3.036%
1

0 30-60N} 1.1119f X X 30-60N| 4.366. 7.177] 5.3213] |30-60N} -1.9873] 1.7319 1.2351] |30-60N| 1.9016] 8.454]
: * 0-30N | -0.0823] 0-30N| 3.5397] 7.7693] 6.404] 0-30N -13913 1.697| 1.1981] 0-30N |- - -
l',' i —20 0-30S | 0.7684) 5.726| 3.3114 0-30S | 3.2538] 9.7663) 6.9855 0-30S | -0.1794] 2.3799 1.8121] 0-30S |- - -

30-60S|] 0.5183] 3.4994 2.2664 30-60S| 4.2934] 7.2743) 5.6802) 30-60S| 0.1928] 2.7212 1.9231] 30-60S |- - -
60-90S| 3.9171] 4.7563 3.9886] |60-90S| 3.0629 4.4838]  3.1943 60-90S| 0.3398] 1.4318] 1.1518] ]60-90S| 6.7714] 4.4966) 3.6579

FF SFC_UP_LW_ALL Flux -
WHm-2

July All-Sky Surf LW Up (w/ GEOS-IT — FP-IT)

TISA Terra-Aqua SFC_UP_LW_ALL Flux Difference (DevRun_111111 - DevRun_999999) - 20180715

° Global Statistics Land Statistics Ocean Statistics Snow/Ice Statistics
A 20 Diff Mean Abs Diff Mean Abs Mean Abs Diff Mean Abs
Stats Difference Stats | Mean | StdDev |Difference) Difference) Stats | Mean | StdDev |Difference)

0.9172} Global | 2.8504] 6.9813] 5.0604
1.1771) |60-90N] 3.3105] 5.5042 3.7406
1.6092] |[30-60N| 3.4584] 5.058] 4.403
0.7409] | O-30N |- - -
0.6215 0-30S |- - -

30-60S| -0.9322 0.9449| 0.7003 30-60S| -0.5793] 7.022 5.1913
60-90S| -0.3856] 0.8113) 0.5746 60-90S| 2.8197] 7.3907 5.5166

4.8404] 3.124 Global] 2.5901] 6.9393)
rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr 0 |60-90N| 2.6394] 4.4932 3.1847] |60-90N| 2.8004] 4.305)
30-60N} 2.1239] 5.3822 3.7888] |30-60N] 3.3341] 6.6321)
0-30N | -0.6762] 4.6533] 2.457, 0-30N| 0.4513] 7.6833]
0-30S | -0.0877] 4.6375] 2.8057| 0-30S 3.7198| 7.4844)
30-60S| -0.5363] 2.2672 1.1776) 30-60S 3.454] 4.9894)

60-90S| 2.6195| 7.0734 Sng 60-90S 4.04ﬁ 6.5

—

FF SFC_UP_LW_ALL Flux -
W#m-2
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Assessing GEOS-IT:
All-Sky Surf SW Down Differences (Jan, Jun 15, 2018)

Jan All-Sky Surf SW Down (w/ GEOS-IT — FP-IT)

TISA Terra-Aqua SFC_DOWN_SW_ALL Flux Difference (DevRun_111111 - DevRun_999999) - 20180115

20

! | ] ! 10
: A -10
i - -20

FF SFC_DOWN_SW_ALL Flux -
W#m-2

Global Statistics

Land Statistics

Units: W m2

Ocean Statistics

Snow/Ice Statistics

Mean

 stdbev [pifferencel

Mean Abs|

Diff

Stats

Mean Abs
Difference

Diff
Stats

Mean Abs|
Difference)

0.3892) 1.4859] 0.7375| |Global] 0.3686] 1.1725 0.6223 Global 0.7924) 0.3992

0.0224] 0.1725] 60-90N| 0.0064] 0.0643] 0.0433] |60-90N] 0.0047] 0.0957] 0.0535

. 0.1038] 0.5725] 30-60N] 0.1675] 0.3832) 0.2686] |30-60N] -0.0629] 0.8574) 0.28]
0-30N| 0.3564] 1.3674] 0.6076 0-30N | 0.3553] 1.1154] 0-30N | 0.3566] 1.4832 0.535) 0-30N }- - -
0-30S | 0.6011) 1.6551] 0.9283] 0-30S | 0.7061} 2.2209) 0-30S | 0.5611) 1.37. 0.9057} 0-30S |- - -
30-60S] 0.3453] 0.9664] 0.6055 30-60S 0.638] 1.8765) 1.0129 30-60S|] 0.3201] 0.8386 0.5641f 30-60S |- - -

60-90S]| -0.1186] 0.7356f 0.5311f 60-90S -0.032§I 0.6355 0.4463 60-90S| 0.0455] 0.4541 0.3335 60-90S] -0.2578] 0.8872 0.6803

July All-Sky Surf SW Down (w/ GEOS-IT — FP-IT)

TISA Terra-Aqua SFC_DOWN_SW_ALL Flux Difference (DevRun_111111 - DevRun_999999) - 20180715

o

FF SFC_DOWN_SW_ALL Flux -
W+m-2

Global Statistics

Land Statistics

Ocean Statistics

Snow/Ice Statistics

Diff Mean Abs| Diff Mean Abs| Diff Mean Abs|
Stats | Mean_|StdDev Stats | Mean_| StdDev |Difference) Stats | Mean Difference)
Global | 0.3463] 1.3742 Global| 0.4401] 1.2656] 0.8032 Global| 0.3111f 0.8537| 0.5145]
|60-90N] 0.2525] 1.427 |60-90N] 0.3522] 1.6706 0.9287] |60-90N] 0.2302 0.0523] 0.9926]  0.7184)
30-60N|] 0.5452] 1.135: 30-60N| 0.6271] 1.2434] 0.851] 30-60N| 0.4303] O. . 2.2652] 1.8424] 1.3928
0-30N | 0.3732] 2.1917 0-30N| 0.4247] 1.2375| 0.7941} 0-30N | 0.3459) 2.5569| X - - |-
0-30S 0.3601] 0.864] . 0-30S 0.292] 1.135] 0.7551f 0-30S 0.3861] 0.7331) 0.5279 0-30S |- - |-
30-60S}] 0.1551] 0.3573 0.2343 30-60S] 0.1985] 0.672 0.4263 30-60S} 0.1525] 0.3094] 0.2145} 30-60S} 0.0127] 0.3117] 0.1875
60-90S| -0.0103] 0.218: 0.0727 60-90S| -0.0241] 0.1411] 0.0741 60-90S| 0.0183] 0.0868]  0.0572) 60-90S| -0.0246] 0.272] 0.0822}
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FLASHFlux TISA Validation: V4A vs V4B

500 500
N =2134 N = 1999 10
& OBS = 306.86, FF = 303.43 < OBS = 135.54, FF = 133.46
: : | B S b g
Comparison Daily > | Gr-b5 > | S
Averaged Surface LW : ;
(left) and SW (right) of v4A e E
(top) and v4B (bottom) fa00f
v4A L v4A SW
(Oct — Dec 2022) 0 N 0 S
0 100 200 300 4W 500 0 100 200 300 400 500
Measured LW ! [W m~2] Measured SW I [W m~2]
500 el 500
_ _ 102
Both downwelling fluxes N IR
show very similar statistics = ] = 2]
o) @ 10!
between v4A and v4B: % 200 % 200 g
« LW RMS’s: ~6%
+ SW RMS’s: ~25% 0 v4B L 0 vaB SW || |
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