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OUTLINE

A TISA Ed5 framework
A Completed end to end GEO1dbgur product demonstration, SSF1degur previously finished
A Finishing the development of the SSF1deg/SYN-bitmgd product

A CERES SSF1deg and SYN1deg L3 product transition from GEOS5.4.1 to MERRA2 reana
A GOES5.4.1 product ended with data month July 2024

A Ed5FIluxByCloud Typ@BCT) narrowband to broadband (NB to BB) improvements
A Evaluated SW and LW imager channel selection

A New GEO satellites
A GOES9
A Meteosat12
A GEO suisatellite navigation implementation

ANOAA20 VIIRS 101 band trend detection using Li#hyand Deep Convective Clouds
Al 2y TANYVSR o0eé +/{¢ oWF O] Qa 3INR dzLJ

A Status on Ed5 GEO and imager calibration improvements
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TISA Ed5 framework status

TISA Framework (from a 2019 kick off document)|| GEO NB to BB improvements
V Flexible spatial grid

V Improved SW visible channel to BB using NDVI imager input

Flexible timeboxes including local/GMT Multiple GEO channel NB to BB based on FBCT results

15-minute CERES/GEO coincident comparisons for GEO flux normalization a
validation

Flexible parameter dimensions within group
Flexible CERES/GEO input sources

Reordering time and space dimensions V Flexible regional normalization (glint)

Validate the GEO NB to BB radiances with coincident CERES RAPS footprintg

Separate the product cloud and flux code

Cloud temporal interpolation and averagifajose)

Directional models with SW flux observations (SSF done) need
(high priority)

Updated integratedhourboxSZA codéhigh priority)

Flux temporal interpolation and averagifiggh priority)

SARB flux temporal interpolation (transmission and albedo)

V Convert 2channel code to pixeletCDHormat

V Process Ed5 GEO clouds using Ed4 GEQeiiR&lRiles
Combine cloud/flux/SARB output into produsttCDHile
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SSFldeg Ed4.2 updates
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SSF1deg transition from GEOS5.4.1 to MERRAZ2

Terra Ed4.1 (GEOSS5.4[T) Terra N
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Legend A  The SSFldeg products are single satellite

The GEOS5.4.1 reanalysis product has been discontinued in July 2024
A - The MERRA2 is in now the forward processi
A For N20, the full record was processed Wi

Ed4.2.1 product development and allow users to compare the flux and cloud differences

A Overlap with GEOS5.4.1 and MERRA2 for Te+t
July 2024)

# No SSF1deg hour/day/month products while CERES instrument is in RAPS mode

* NPP Ed2b (MERRAZ2) has not been processed yet
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SSFldeg I\/IERR—A%DESS 4 1 Februarv ZONOAAZO

A) Note the MERRA
and GEOS5.4.1
cloud property
differences are
similar between N2(
and Terra

hr+10
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B)Missing orbit
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C) NOAARO codlng bug did not set the cleaky fractlon to zero over gllnt reglons When applylng the CERES shortwave
D) For bright deserts, MERRAZ2 has less daytime clouds than GOES5.4.1, and might slightly impsky tBé/all




SSFldeg MERRAZ2 i GEOS5.4.1 global means

Global parameter N20 Augl18iul24 Terra Aug23Jul24
All-sky SW (Wnr2) 0.03:0.04 -0.05£0.01
Clearsky SW (Wn2) 0.0740.15 -0.04+0.03
All-sky LW (Wn2) 0.002:0.003 -0.005:0.003
Clearsky LW (Wn) -0.05+0.07 -0.13+0.02
CldFrac24hr (%) -0.19£0.13 -0.23t0.14
CldTemp 24hr (K) -0.040.06 -0.12£0.05
CldPhasg24hr 0.0014:0.001 0.0033:0.001
CldOpt 24hr -0.00A#0.016 0.013t0.007
CldFracday (%) -0.0740.08 -0.13t0.08
CldTempday (K) 0.09+0.05 0.0+0.04
CldPhasgday 0.0003:0.0006 0.001%#0.001
CldOpt day 0.00#0.035 0.06Gt0.008

A The S-s:6nhdMERRA2- GOES5.4.1 global flux and cloud differences are insignificant
AMost of the MERRA2 minus GEOS5.4.1 cloud property differences are over poles, especially polar night




SYN1ldeg Ed4.2 updates
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GOES5.4.1
SYN1ldeg Ed4.2 and Ed4.1 differences Legend
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SYN1deg Ed4.2 differences from Ed4.1

A GEO cloud retrieval reprocessing
A Met 8, 9 and 10 (April 2004 to February 2018) reprocessed consistently using the latekt btede

A GEO zZhannel satellites, reprocessed with improved cloud mask and-tirghtoptical depths
A GMS5 140 Mar 2000 to Apr 2003
A Met-5 57 Mar 2000 to Jan 2007
A Met-7 & Mar 2000 to Apr 2004
A Met-7 63 Jan 2007 to Jan 2017

A The twilight cloud retrievals (SZA>60) are temporally interpolated across the twilighbboes
A Twilight retrieved clouds caused noisy surface fluxes, use interpolated clouds instead

A Consistent GEO boundaries, rather than the dynamic bisecting longitude between satellite locatior

A GEO cloud retrievals used the MERRA2 atmosphere beginning in April 2022
A GEO retrievals prior to April 2022 used GEOS5.4.1

A Ed4.2 used only N20 observations starting in April 2022
A Prior to April 2022 both versions used Aqua and Terra observations
A Ed4.1 utilized both N20 and Terra observations and Ed4.1 and ended in data month July 2024
A For Ed4.2, the GEO to CERES flux normalization is only tied to one satellite after April 2022
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SYN1ldeg Ed4@QEd4.1, June 2005

A) The SYN1deg clesky et
fluxes do not use GEO obg
The SYN1ldeg is a
combination of Terra and
Aqua cleaisky CEREShs

S 2N

D) Meteosat7 is a 2
channel satellite and for
Ed4.2 has improved night
time optical depths and
cloud mask

Clear SV\ﬂO

Cldb 24hr+10

B) GEO narrowband to
broadband derived SW fluxes
are dependent on clouds.
There is a minor impact of GE
clouds on SW

E) Meteosai8 used the
Met-11 cloud retrieval code
For Ed4.2 all™® generation
Meteosatimagers used the
same cloud code

All-sky SWES

F)The Ed4.2 GEO
boundaries are static
whereas the Ed4.1 are
dynamic
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C) GEO narrowband to
broadband derived LW
fluxes are not dependent
on clouds. SYN1deg LW
fluxes not impacted
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SYN1ldeg Ed4@QEd4.1, April 2021

A) A bug fix was
implemented in

SYN1deg Ed4.2 that

corrected an
uninitialized snow

fraction issue in Ed4.1
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B) Cloud twilight
temporal interpolation
for hourboxeswith
SZA>60

The longitude cloud
striping was removed b
temporal interpolation
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SYN1ldeg Ed4@QEd4.1, April 2022

A) CERES/GEOQO flux

o - ATy e

normalization linearly
regresses instantaneous
coincident flux pairs over the
month and 5x5 regions

w h@SNI It Ayl
is not unreliable and not
used in the CERES/GEO
normalization

w 2KSYy 0620K
observations are available
than the satellite with the
nonglintflux pairs is used fo
normalization

w | 26SOSNI T2
there are only very few non
glint pairs, thus the
CERES/GEO normalization
not as effective
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The SYN1deg cloud propert
differences are due to the
GEO retrievals using
GEOS5.4.1 (Ed4.1) and
MERRAZ2 (Ed4.2)

B) A bug was discovered in
the SYN1ldeg code.

wThe SYN1ldeg Ed2
employed a cleasky albedo
map to fill in the missing
clearsky SW fluxes to
facilitate Ed2 computed
fluxes. This was supposed t
be turned off for all Ed4
versions.

wThe cleaisky albedo map
feature will be removed in
future SYN1deg editions
wFor SYN1deg Ed4.2 clear
sky SW isnly from N20 (less
clearsky observations than
Ed4.1) and thus the cleaky
albedo spatial filling was
employed
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SYNldeg Ed42Ed4.1, January 2023

Cldo 24hr£10

A) The southern ocean aky S
winter-only flux difference is due
to the N20&Terra (Ed4.1) and
N20only (Ed4.2) diurnal
difference. At this latitude, there
IS a 6hour time difference
between N20 and Terra. This is
validated by plotting the N20
Terra SSF1deg-aky SW flux
differences

C) The wintepnly allsky LW

flux difference over ocean of 1
Wm-2 is still being investigated

Phase 24ht0.2 C|dT24hr+10K COD 24ht3

B) The SYN1deg cloud prope
differences over polar night arg
similar to the SSF1deg N20
MERRA2 minus GEOS5.4.1
cloud property differences
See page 7 A)
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FBCT (Flux By Cloud Type) Product

A Gridded dailé/ and monthly averaged daytime fluxes stratified by cloud pressure and optical
depth into 42 P€lTau bins

A Terra & Aqua July 2002 to February 2023, NOAA20 record begins May 2018
A Thecloudtgpefluxes are a combination of observed overcast fluxes and the VIIRS narrowband to
broadband cloud layer derived fluxes within a partly cloud footprint
A Procedure
A The VIIRS to broadband radiance coefficients are based on clear and overcast footprints
A The VIIRS broadbantbudtyperadiances are converted to fluxes using the SSF Ed4 ADMs
A The VIIRS derived clear aridudtypefluxes are area weighted to compute the footprint flux

A The VIIRS derived footprint flux is normalized to the observed footprint flux, where the individual
cloudtypeand clear fluxes have the same normalization ratio applied

. [ CERES footprin
42 Pc-Tau cloud type bins 204km’ LEGEND
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FBCT Ed5 channels
SW: 0.47, 0.65, 0.86, 1.24.15
LW: 6.7, 11, 12, 14.8.6
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FBCT Ed5 channels FBCT minus CERES observed footprint radiance differe

SW: 0.47, 0.65, 0.86, 1.24,38 AquaMODIS, Jan 2019
LW: 6.7, 11, 12, 14.23.3 Clearsky Cldk50% Cld>50% Overcast
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FBCT Ed5 improvements

AOptimal 5 visible channels for SW and 5 IR channels for IR
ARecommend adding the 1.38um and 13.3um for improved FBCT cloud type

fluxes

AThe Ed4 was limited ta0.48pm, 0.65pum, 0.86um, 11pum, 12pm

AMachine learning NB to BB,
ABug fix in the application of t

ARevisit the normalization of t
than apply a single ratio to a

ooks promising for SW
ne sea ice ADMs
ne cloud layer and clear fluxes rather

| stibotprint fluxes

AFBCT is part of the SSF/CRS/SSF1deg processing stream and the Ed
Improvements will need to meet the schedule
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NEW GEQOs
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CERES Iimager and GEO time series

Drifting> Today

— TeEnTI) :@---
EEDEEEEEEEEEE T NSNS T L
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°| Met7 | Met-8 | Met-9 | Met-10 | Met-11 [ Met-10 | M-12 | MTGL3.
60° | Met-5 (63 ) | Met-7 (57 ) Met8 (A41.5) | Met-9 (455)
120° [ GMS5_ | GO 160] _ MTSAILR MTSATR (145 ) | Fmawans | Hﬁvﬁ#=ﬁ
_135° GOES0 | GOES1 |\ GOES5 T GOEQ7 | “GOE48 |
700 | GOESS GOES2 GOES 3 | = GOES0

L
2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020 2022 2024

026 2028 2030

1stgeneration

2nd generation AGOES-19 (East 75W) operationaI_ApriI 7, 2025, 3-day overlap with GOES-16 |

349 generation A Me t -42(MTa5t12 OE) operational December 4, 2024, Met-10 to overlap till end of 2025

4th generation MTG-12 launched Dec 13, 2022, during commissioning the optical port was stuck

MODIS/VIIRS looking at solar diffuser, now looking at Earth but relying on inter-calibration with other sensors
Legend ACLARREO launch Nov 2026 for an expected 3-year mission

ANOAA-22 Libera to launch end of 2027
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GOES-19 calibration checkout

GOES9/N20-VIIRS GOES9/N20-VIIRS
April 2025, 0.65 Dayl.  April 2025, 11um Night Preoperational GOE$9 at89.5°W intercalibrated withTerra
: 320 T T MODIS AquaMODISreference, NPRVIIRSandN20-VIIRS
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GEO imager channels
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GEO angle computations in  McIDAS

w [ dzZNNBUEIDASBEOn&vi§ation is computed with the correct sattellite latitude within an internaMcIDASnodule

w ¢KS LAESE %l 3 { %! [fiyedRsulvatellite pohEand®@ pixeldaiit&i® and4anyitlide within an external module
w C 2 NMedeBsHtsatellites, the orbit is not well maintained, causing a large almost daily latitude oscillation
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Meteosat -8 and N20-VIIRS raymatching ,
March 2022

Prescribed navigation

TLE navigation

MET8 N20
AVE 240.0 131.35
SDV  186.4 130.04
MAX  750.7 489.47
MIN 73.3 14.98
RNG 677.3474.49

Stderr = 3.51% 2

Note the reduced
linear regression

standard error using
the TLE navigation
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wDue to the figure 8 daily orbit, some hours are impacted more than other h
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