Application Development for Operations Splinter

Splinter Chairs:

Carolina Nogueira Loddo, Gregg Jacobs, Deirdre
Byrne and Gérard Dibarboure (in absentia)

Ocean Surface Topography Science Team Meeting (OSTST) .~

21-25 October, 2019 y

Chicago, lllinois

@ cumetsat - @oesa




Attendance and presentations

Some Highlights ...

= 5 oral presentations
o ~50 attendees

= 12 posters



From Altimetry all the way to End Users (T Strub, OSU)
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Emails from fishermen describe
the benefits (what follows is a
description of the product’s
impact on a $2 million crab

catch):

When we crossed (the bar) 2
hours after low water, the
salinity was at 11%, 12% and
13% (at 3', 7', & 11’ depth): all
toxic numbers for crab. We shut
off our pump and held the crab
in good water until we could
unload. Zero dead / lost. Zero

weak crab. Excellent!”




From Altimetry all the way to End Users (C Birkett, NASA)

The Global Water Monitor End User Focus
Include agriculture (water supply for irrigation) and fisheries
Charon M. Birkett (catch potential), natural hazards (drought and flood), and
“stress indicators” associated with dwindling food, water, and
power supply — highlighting regional stresses that may have
NASA/GSFC national and international implications.

Martina Ricko and Hunter Yang

Data Requirements are variable

Stakeholders also look for.....

A Long Heritage with Validated Techniques
Real Time and archived data
Monthly resolution or better

Continuous Global Monitoring

7 A $0%iles AE Al PAEE Aubie 8 A | o M Fast response to data issues

Mission Continuity




Meeting End User needs can requir

Mean Sea Level - mm precision Lake Level Anomalies — cm accuracy

Archive and Weekly Operational
Delivery to USDA T

1-2month Operational Deliveries to PO.DAAC

(Non-gridded) mission/cycle specific mean sea level anomalies.
Plus global m?n sea level rise product Specific Lake/Reservoir Products
Project management, product queries, ATBD

* Project management, product

25yr global mean sea level estimation (reference) queries, ATBD, mos} task inputs

Glacial E%é?_ﬁﬁ‘«diu-“tmen“ Software/Web development

Cross-validations, cf tide gauges for Croge-validations rsdas
instrumeng, drift, upgrades c i , UPg| :

. 25yr lake level variations
25yr co-linear mean sea surface

variations : + . .
Satellite Pasg identification

GDR Flags for global ocean mask ks dentil*ation

Geo-referenced time-tagged altimetric
parameter databases for oceans

Geo-referenced time-tagged
altimetric parameter databases for
continents T

Sea State Bias RADS Atmospheric Corrections
Global Ocean Tide Model (Richard Ray)
Marine Geoid Model (e.g. DTU15) * GSFC Precise Satellite Orbits —— Static Geoid Model e.g. NGA)

Radiometer Correction T

Ingestion of Satellite Data Sets
1Hz GDR <€—— and Geophysical Parameters,and  ——2 20Hz IGDR/GDR

(+Future Coastal retracking via ALES) parameter database creation (+Future Land retracking via SDR

Numerous processing steps are required to obtain a finished

scientific product .... But that’s still not the end!

Products Accessible via the Tier2 products
Tierl products —> Stakeholder

2 Public Access ¥ Water Monitor — Lakes&Reservoirs actess via login
Web Portal

Level/Extent/Storage Status Indicators

Operational Absolute/Relative Storage Products
(with historical timeline)

/ \ Shapefile application to SRTM DEM

Ingestion of Reservoir Information for post 2000 reservoir Bathymetry
[total capacity, plus dead levels, extraction, and Ingestion of other
primary use, Irrigated crops etc) bathymetric sources.

Extent V Level Rating Curves

(near real time V archive, varying spatial

resolution and time-varying checks)
il

Operational Water Levels
(with historical timeline]) >

Operational Water Extents
(with historical timeline)

1. Delivery to USDA/FAS
Addition of Archive CropExplorer/G-REALM
Water Level products

Cross-validations
And Upgrades

Near Real Time

Upgrades Archive
Surface Extent products Surface Extent
DFO, NASA LANCE,
' d products
Validation USGS Landsat
Near Real Time Application of Water
Water Level products Detection Algorithms
Lake and

Creation of Lake and

Identifcation of Iake&satelllte €—— Reservoir =—>
Reservoir Shapefiles

ground track intersections Selection

AltSat System: T
Ingestion of Level1+2 Altimetric Data
Sets and Auxiliary Data (e.g. EGM2008)

ImSat System:
Ingestion of Imaging Data
Sets and Composites



Continued progress on accuracy and resolution feeds new
applications: M.- I. Pujol (CLS) et al. (see below)
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| between
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IntraSeasonal Oscillations (ISO) and the Monsoon:
S I:ulueu H PamAn-Stork, & C Trott (U South Carollna)

'(:mﬂ.).:.;. 2

- "-,‘.-----.J_ %

MCMEMS!W!]
54

- '201 9 Monsoon in ’rhe qu of
g Bengal

{ "Strong precipitation signal in
! northern Bay of Bengal

=Slight northward A
| propagation in precipitation, \ :
absolute dynamic

| topography

b, 77, Y, e W % o s B % g %, 500,00 A e 0 % % G
"“%a{i&g«,g‘%‘%%‘ﬁ,‘%‘fw i




WAVERYS: marine service wave reanalysis (L. Aouf et al.)

Relevance of forcing components and assimilation
in WAVERYS (1993-2018)

ERAS atmospheric forcing
(winds and sea ice fraction)

Wave/currents interactions
Surface currents forcing
GLORYSV1.2

MARITIME SAFETY MARINE RESOURCES

Assimilation

SAR wave spectra from
Sentinel-1

Expect the best

W\\ Wave E[oducts
- a 6

L. Aouf , A.Dalphinet;,, S. Law-
Chune,,;) B. Leviery,, Y. Drillet,, ,
Météo-France,,

Mercator-Ocean International



WAVERYS: marine service wave reanalysis (L Aouf et al)

Scatter Index
of SWH (%)
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WAVERYS : significantly better in mid lats and tropics. 10% improvement over ERA5



Discussion Questions

Current products and systems

=  What are the user requirements for accuracy, precision, coverage?
= MSSH off of reference tracks needs to be improved, particularly for coastal altimetry.
= Need RELIABLE product — ensure continuity to get end-user buy-in.

= We would benefit from establishing an end-user focus group

What are the product levels mostly used for operational applications (L2, L2P, L3)?
= Higher level products for the most part in the open ocean (e.g., RADS, CMEMS). Inland waters definitely using non-gridded (along-
track) altimetry.

What is the preferred access point and protocol for retrieving your data?
= A single sources is preferred, providing consistent formats between missions. One user noted that RADS has had huge impact. We

need a similar, homogeneous interface to the higher frequency data.

Are the flags currently provided in the NRT products adequate for your use, or do they flag out too much or too little?

= OGDR should contain variables that allow flagging of bad SWH.

Nominal 3h timeliness for NRT products is indeed considered appropriate.

Future products and systems

= Coastal / regional modelling community would use coastally enhanced 5 Hz data. But 1 Hz data is sufficient for ocean applications, including
assimilation. Keep the 1 Hz. Continue to to improve the entire time series.
= QOther missions/ HY-2A/B/C/D (altimeter) and CFOSAT (nadir beam) data are just as important as any other mission.
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Additional Questions from program scientists

Comment on possible impacts of 5G interference (23.8 GHz).
= No comments received.

Roughly annual reprocessing planned for JCS. J1 — J3 may be ”left behind” if not reprocessed.
Should these be done regularly as well?

= Yes, because the entire time series is important.

What orbit do we recommend for J3 after JCS tandem phase is over?
* [nterleaved!

How should we best advance ALL of radar altimetry (coastal, hydrology, cryosphere)? Should we
try to meet jointly with Argo? SWOT?

» In principle - sure but the devil is in the details.

How can we lower the carbon footprint of the OSTST?

= 1) Livestream the meeting. 2) Perhaps in alternate years, have two meeting venues, one on each
side of the Atlantic. 3) Insist on local foods. 4) Find meeting venues that are sustainably built an run
(think, solar-powered straw bale/adobe “ranch” in AZ or NV).



