Potential Partnership
NASA Ocean Data Analysis Portal

Shawn R. Smith
Presented to R2R Advisory Panel

24 October 2018

1 €arth Sc‘ien‘cé Technology Office



@ Motivation

* Need for a tool to identify collocated satellite and in situ data
has been recognized in the satellite, climate, and other research
communities

—Discussed at OceanObs’ 09, MARCDAT3, CLIMARA4, etc.

 Typically data matching is done using one-off programs
developed at multiple institutions

» Tool should reduce duplicate development and repeated man
hours required to match satellite/in situ data

—Remove the need for satellite and in situ data to be collocated on a
single server

—Systematically recreate matchups if either in situ or satellite
products are re-processed (new versions), i.e., matchup archives
are always up-to-date.

CSTO

2 €arth/Science Technology Office



@/ Use Cases for Data Matching Service

Defined Use Cases opTTTTTTT T T ]
e Satellite Cal/Val and algorithm
development
— Primary focus of DOMS prototype
. ~ I : I
e Decision support £ 20f L ]
—Planning field campaigns g
—Real-time operational activities - _'
. e s . . £ Atlantis
« Scientific investigation = RO SO
L T Ly ealy ]
—Process studies s 10F . 4 Southern Surveyor
—Model assimilation services B e o
—User friendly interface to support s AR Henry B. Bigelow
student research A Lawrence M. Gould
. -'..‘. Ja Miller Freeman
e Future matching capabilities N . .
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— Satellite/in situ to model




Distributed Ocean Data Matching

NASA funded development
of the Distributed
Oceanographic Match-Up
Service (DOMS).

Users will be able to select

a region, time period, and Satellite Data A
variable (SST, salinity, The Physical Oceanography ), 7!

winds) from a select subset Distributed Active Archive ‘
of satellite and in situ data Center (PO.DAAC) is the
sets. They will receive premier data center for

matched data along

with complementary
A web-accessible tool that e e,
reconCiIeS Sate“ite a nd in gravity, ocean circulation and sea ice.
situ datasets.

e Input a series of @

Field Experiments
. Salini rocesses in the er Ocean
geospatial references Sy
fo r S a te I | |te addressing the essential role of the
observations (e.g.,

ocean in the global water cycle using
a plethora of in situ oceanographic

footprint location,

date, and time).

equipment and technology, including
research ships, floats, drifters,
e Return theinsitu
observations that are Surface Marine Data

autonomous gliders and moorings.
O
o ” - The National Center f
matched” to the Ship Data atmosphencresearcn |COADS
. . . The Shipboard Automated (NCAR) hosts the International
S a t e I I | te d a t a W | t h | n a Meteorological and Oceanographic Comprehensive Ocean-

NASA satellite measurements focused ]
on ocean surface topography (OST),

sea surface temperature (SST), ocean
winds, sea surface salinity (SSS),

System (SAMOS) initiative provides Atmospheric Data Set, the
S e I e Ct a b I e te m p O r a I routine access to accurate, high-quality most comprehensive archive of global marine surface
marine meteorological and near- climate observations available. Variables include SST, SLP,
an d S p at | a I d oma i N surface oceanographic observations air temperature, wind speed, cloud amount, and others.
. from research vessels. Variables include

SST, SLP, winds and air temperature,

https://mdc.coaps.fsu.edu/doms; https://doms.jpl.nasa.gov/
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DOMS Ul, Workflow, and Webservice

B 2P| Home x B oL Home x ' [) ASTDOMS Matchup Tool

https://doms.jpl.nasa.gov/dat/index.html#tv=0.18x=-77.4305848y=-1.407828882=38&p=EPSG%3A4326&d=2015-07-01TO0%3A00!
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Match

= doms jpl.nasa.gov

2primary=ASCATB-L2-Coastal&matchup=icoads&startTime=2015-07-01T00:00:00Z&en.

"89862375-8324-417e-9c91-289d1170d95d" ,

“matchup”: "icoads”, :
“primary”: "ASCATB-L2-Coastal®,
“tineTolerance": 1,

“bbox": "-98.47,17.31,-79.33,30.83",
“startTime": 1435708800,

“endrime”: 1436832000,

“depthHax’: 10.0,
° "4 "wind",
“depthMin': -10.0

i

"details": {
“nunGriddediatched": 13,
“nunGriddedChecked”: 0
“nunlnSituRecords”: 0,
“timeToComplete” s 59,
“nunlnSitudatched”: 13

b
"data": [
{

ind_speed”: 6.82,
ind_u": -6.605737158897265,
sea_water_temperature_depth": 0,
"sea_water_salinity depth”: null,
"point": "Boint(-80.93604 24.65889)",

Wind Speed Scatter

Diference wistogram

Satele Matches: 39
In-Siu atches: 39
Geographic cater =

n-Shu Measurements: -

Difierence Histogram (Normalized) =

“wind_speed": 3.6,
“wind_u': 1.2,
"sea_water_temperature_depth”: null,
" linity_depth’: null, °
“Boint(-81.11 24.71)",
wind_direction": null,
y': "24.717,
"platforn”: "coastal structure”,
“wind_v': -3.4, °
"sea_water_salinity": mull,
“time": 1436020920,
"device: null,
81.1 °

+ null,
r_temperature”: 31.3,
"L2JXGN",

"source": “icoads"

direction': 284.40000000000003,

o

“orbiting satellite”,

d651b60-7792-3e57-bBed-ed80d45914d8[ [0, 71, 71]]",
"source": "ASCATB-L2-Coastal"

Optional Platform
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@ OceanWorks

Jupyter Notebook PO.DAAC Website

* NASA funded extension that S
integrates several technologies e
into a ocean data analytics
platform known as OceanWorks

-~ DOMS

— OceanXtremes

- MUDROD

— PO.DAAC data system

e Prototype integration with
PO.DAAC'’s State of The Ocean
(SOTO) — Extremes SOTO

e Strong interest in community to
integrate additional in-situ data
sources

— R2R mentioned several times at

Ocean Sciences, AGU and
other meetings.
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Questions?

Development of DOMS is funded by NASA ESTO via the AIST
program under grants to FSU (NNX15AE29G), NCAR
(NNX15AG22G), and JPL. OceanWorks funding is a continuation from
NASA ESTO and AIST.

Disclaimer: Any opinions, findings, and conclusions or
recommendations provided are those of the contributors to the DOMS
project and do not necessarily reflect the views of NASA.
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