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Monitoring
Flexible visualization for GNSS-RO

bservation output with first-guess and analysis departures, quality control decision
ation error assignments are contained in the observation space and can be output usi
ce for Observation Data Access (IODA). Using this common framework a generic
izations can be designed with the capability to examine the observations in a vari
lized ways and move toward dynamic visualization.
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The Joint Center for Satellite Data Assimilation (JCSDA) is an interagency partnership to enable research p A N A N~

for applying satellite data and research to operational goals in environmental analysis and prediction. One TMS TROPICS-01brightnessTemperature H(x) 20220223T18Z PT24H h:9-9 Channels
of the JCSDA projects is the Joint Effort for Data Assimilation Integration (JEDI). JEDI scientists and o mow o s e T e e s
software engineers work to provide a unified data assimilation framework for research and operational use B TS o ey R e Tl

for different components of the Earth system and various applications. This project’s main objective is to so°N i Rl
reduce or avoid redundant work within the community, increase the efficiency of research, and assist in the o .

transition from development teams to operational use. The JEDI framework is designed to accelerate and
improve the quantitative use of research and operational satellite data in weather, ocean, climate and
environmental analysis and prediction systems. 30°
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JEDI Promotes Abstraction and Genericity
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Agile testing

e Continuous process, feedback for each iteration
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Product Visibilify

e |ssues are fixed within the same iteration
e Easier to review

Latitude

T T T
3 4 5
STDV STDV

ITlme (assimilation cycle) } I LatItUde(zonal)

Tirme == Agile Software Development

Plan Driven Development

Unified Forward Operator

Implementation for Small Satellites
The JEDI system is designed to easily implement new and emerging observations, including methods of
quality control, and how to specify observation error. This generic component is called the Unified
Forward Operator (UFO). By abstraction of the model interfaces the observation object can be passed to
different observation operators, for the observations shown here, we are using the JCSDA CRTM. The
flexibility of the system allows for testing of different filters, error assignments and other DA methods
readily.
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Exploration

Diagnose observations across meta data
terface for Observation Data Access (IODA), contains vital MetaData information whic
y be used for monitoring or even filtering in the assimilation. Discussions with the C
ation and validation team led to a recommendation to use the fore and aft looks as se
s for independent errors and bias correction.
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EDI Skylab system is an evolving framework for demonstrating new and em

] logies. JEDI Skylab v1 was released Aug2022, and has been followed by quarterly rel
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kylab v4 to be released in Apr2023. The growing capabilities of the system inclu
One of the core functions of the JCSDA is to explore new and emerging data sources by developing B e 0N system.  The bias correction for these senSOISHESE
strategies for quality control and assimilation for the benefit of the partner agencies. A series of
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ime period and initially begun with just the constant offset term.

diagnostics in observation space have been created including maps, mean bias and standard deviation of
the first-guess departures, and time series and zonal averages of the departures. These all allow both COWVR Fore COWVR Aft TEMPEST TROPICS
detection Of anomalies in Space and time. Departure FORE ISSCOWVRf:hl 18.7V GHz Departure AFT ISS COWVR chl 18.7V GHz DeparturelSSTEMPESTchB 176 GHz DepartureOlTMSTROPICSVChZ 114.5 GHz
COWVR ISS Fore TMS TROPICS-01 l . : ;
brightnessTemperature H(x) 202202227187 F124H 1:2-2 Channels  brightnessTemperature H(x) 202202217182, F124H h:2-2 Channels § . N
180°W 120°W 60°W 0° 60°E 120°E 180°E 180°W 120°W 60°W 0° 60°E 120°E 180°E o 2] . N 2 2 % ) MNW
e é \/ S [ NS é o J g ~ N :| y)
4 4 N -8 /\_/\/\/\/\/\_f‘\/'\,

F1EIGB 1‘7 1‘8 19 Ilﬂ 21 2‘2 2‘.’! FzE‘B F1EGB 17 18 19 20 21 22 23 FZE"B F1EGB 17 18 19 20 21 22 FlEsB 17 18 19 20 21 ﬁ 213 FZE"B
25000 *Zy AENNNNNNNNNNNANRREN. sRRRNNNRNE 5200 *ZENNNUNNNNNRNRRENENED. wRNNENERNF: 5 >oc0- “NH_mmENENEREREESN-REanfERNF 5 “KuRENanngasEpEseninsniEasiingnnn®
16 17 18 19 20 21 22 23 24 16 17 18 19 20 21 22 23 24 16 17 18 19 20 21 22 16 17 18 19 20 21 22 23 24

FEB FEB FEB FEB FEB FEB FEB FEB
2022 2022 2022 2022 2022 2022 2022 2022

# Obs (1e5)
# Obs (1e5)
# Obs (1e5)
# Obs (1led)

Departure FORE ISS COWVR ch5 23.8V GHz Departure AFT ISS COWVR ch5 23.8V GHz Departure 1SS TEMPEST ch4 180 GHz Departure 01 TMS TROPICS ch4 116.65 GHz
. n bias=0.4 mean=0.27 stdv=4.7 resid=-0.64 exp:Skylab bias=1.6 mean=1.4 stdv=4.9 resid=0.31 exp:Skylab bias=0.99 mean=0.091 stdv=3.1 resid=0.24 exp:Skylab bias=-2.3 mean=0.091 stdv=2.2 resid=0.13 exp:Skylab
0° 6 8
Total: 121085.0 Total: 22530.0 6 ? 21
4 21
4 <« T
# E— L 29 o S A SNy ’
100 125 150 175 200 225 250 275 300 200 210 220 230 240 g o \JN\}( > V'/\\‘.’ ﬂ\ mﬂ\ g kMM \M g 0 /\\ —AS /‘va g 0 //\k///\\//\ /\wf\wf\uﬁvf_\L
Brightness Temperature (K) Brightness Temperature (K) 5 \ 5 o E 14 :|
—2 4 - E -1
2 .
E F1EIGB 17 18 19 20 2 2 23 2 E F1EIGB 17 18 1 20 21 2 23 2 E - F1E'aB 17 13 19 20 21 2 2 E F1EIGB 17 18 19 20 21 2 23 2
RaO b 225000 SER N NN ENANNNNNRENANEN sRRRNRRRNE ;=0 “ZENNNEENNNNENNNENNNEN. RERENNERE: ;oco- NN wNNNENEENEEEEENa_EEmsBEEEF  ; * “EaNENanEEsEREEERREEERREsREERERNF
u u Q 16 17 18 19 20 21 22 23 24 Q 16 17 18 19 20 21 22 23 24 Q 16 17 18 19 20 21 22 23 o 16 17 18 19 20 21 22 23 24
# FEB FEB EY FEB FEB EY FEB FEB # FEB FEB
F It—to - O b S e rvatl O n S AMV Meridional Wind (m s1) nde Air Temperature (K) 2022 2022 2022 2022 2022 2022 2022 2022
000000000 ; 20":;:1::029-;:31\“ A 20210801:t12 '2:221;:'1;’"“ st CZA3C""°"“ Lsw
Th J E D I d 1 t t " | d th b I I 't t — . =~ | [ ¢ — @K e == = Departure FORE 1SS COWVR ch9 33.9V GHz Departure AFT 1SS COWVR ch9 33.9V GHz Departure 1SS TEMPEST ch5 182 GHz Departure 01 TMS TROPICS ch8 118.58 GHz
e Iag nOS IC SUI e InC u eS e a I I y O 200__ oy N g ,\’ > 7 bias=-0.29 mean=0.46 stdv=5 resid=-0.35 exp:Skylab bias=0.48 mean=1.3 stdv=5.2 resid=0.36 exp:Skylab bias=-2.3 mean=-0.097 stdv=3.3 resid=-0.056 exp:Skylab bias=-4.4 mean=0.004 stdv=3 resid=0.027 exp:Skylab
. . <
produce differences between the experiment fits ey R : 4 :
. PPl 70 \“\ 61 2
(e.g. first-guess departures) to other observation .« swv_ " ; w|  BIAS % “ . ! .
. £ /’,’: - £ 150, /- “5) 2 2 2 2 E 0 A\/“"A\-—”A\-’A\//’\V/\\//\‘-J/_\‘-
] (] E 1 7, _ 1 [¥] N — P =
types. The change in the standard deviation = /- ” L AAAA AARA LRNADA N et |
" . . . < 5001 ":\ 300 N v N u g E 24
and/or bias allows determination of improvement \ wol <L) Y 2 - 2 A~~~
700 500 S 4 _a ]
. . . . 1N 4 4
and degradation of the experimental configuration. NN 6 AT VAV AV VAN
N \ ' ' ' ' ' ' 2 23 ' ' : ' ' ' ‘ 23 ' ' ' ' ' : 2 23
> 0.00 0.0

# Obs (1e5)

# Obs (1e5)

# Obs (le4)
(=]

FlEIGB 1‘7 1‘8 19 2‘0 21 22 23 FZE“B FlEsB 17 18 19 20 21 FZE"B FlEaB 17 18 19 20 21 22 _— FlEsB 17 18 19 20 21 FZE"B
25000 ~Cy ANNNNNNNNNNNANNNNN. wARRENEREE: 5200 ZRNERENERRRENENERENNR. sRNREREREE 5 oeoco- “NE_smANEREREREERRE=-REmaBEENE 5 *§aNEgenEgesEREseRERsRiEnsEEEsERE
16 17 18 19 20 21 22 23 24 16 17 18 19 20 21 22 23 24 16 17 18 19 20 21 22 23 16 17 18 19 20 21 22 23 24

Fi FEB FEB FEB FEB FEB FEB FEB
2022 2022 2022 2022 2022 2022 2022 2022

# Obs (1e5)

Meridional Wind (m s™!) Air Temperature (K)



	Slide Number 1

