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Driving Value-Creating Decisions From Data
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» CCOG partnerships are
extensive and documented

e Qur deliverables are

documented in service level

agreements, statements of
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funded proposals
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Maturity

Tiers of Stewardship
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Tiers of Services Description

1. Long-Term Preservation and Basic Access:
Preserve data, creating the minimal metadata adequate for basic discovery and DOI Minting
» Verify the safequarding of the dataset over its entire life cycle
» Provide basic access to the original data
» Serve as expert advisors on data formats, conventions, metadata creation, and standards for data providers
» Coordinate support agreements to establish sustainable means to archive data

Examples: Comprehensive Large Array-data Stewardship System (CLASS) Satellite Archive, Meteorological Assimilation Data Ingest System (MADIS),
Archive Management System (AMS), Rolling deck to Repository (R2R)

2. Enhanced Access and Basic Quality Assurance
» Create complete metadata to enable automated quality assurance and statistics collection
» Provide enhanced data access through specialized software services for users and applications

Examples: OPeNDAP/THREDDS, Climate Data Online (CDO), National Operational Model Archive and Distribution System
(NOMADS), Bathymetric and Hydrographic WebMap Services, Jason XxGDR Quality Monitoring system

3. Scientific Improvements
 Improve data quality or accuracy with scientific quality assessments, controls, warning flags, and corrections
» Reprocess datasets to new, improved versions or formats and distribute to users

Examples: International Surface Temperature Initiative (ISTI), Climate Raw Data Record (C-RDR), Global Temperature and Salinity Profile Program (GTSPP),
Processed 1-minute DART and tide data for tsunami research
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Tiers of Service Description

4. Derived Products
* Build upon archived data to create new products that are more broadly useful
« Distill, combine, or analyze products and data to create new or blended scientific products

Examples: International Best Track Archive for Climate Stewardship (IBTrACS), World Magnetic Model (WMM), Hurricane Satellite (HURSAT) Data,
Seamless topographic-bathymetric digital elevation models / 3DCZ (DEM), International Comprehensive Ocean-Atmosphere Data Set (ICOADS), Regional
Climatologies, International Atlases, World Ocean Database (WOD), VIIRS & DMSP Nighttime Light and Fire Products

5. Authoritative Records

Combine multiple time series into a single, intercalibrated data product

Authoritatively establish the quality, uncertainties, and provenance for a data product

Ensure the product is fully documented, reproducible, and its production methods are transparent by preserving the data,
metadata, algorithms, and workflows used in creating the product

Examples: Ocean Heat Content, World Ocean Atlas (WOA), Climate Data Records (CDRs), Climate Normals

6. National Services and International Leadership

* Lead, coordinate, or implement scientific stewardship activities for a community or across disciplines

« Establish or provide highly specialized levels of data services and product assessments based on information products and
scientific knowledge

Examples: Group for High Resolution Sea Surface Temperature (GHRSST), Long-Term Stewardship and Reanalysis Facility,
Development and Implementation of XBT Fall Rate Corrections, National Integrated Drought Information System (NIDIS),
National Climate Assessment (NCA), World Ocean Assessment



CCOG’s Foundational Datasets

Oceanographic Datasets

 International Comprehensive Ocean Atmosphere Data Set (ICOADS)
» Extended Reconstructed Sea Surface Temperature (ERSST)

e Optimally Interpolated SST (OISST)

* World Ocean Database (WOD)

* Gulf of Mexico Data Atlas

» Ocean & Coastal Mapping Data, Products & Services

Space Weather
» Space Weather Assets

Geophysical Datasets
* Magnetic Field Products
 Digital Elevation Model




Tiers of Stewardship

Mandated by 2009 Ocean and Coastal
Mapping Integration Act (PL 111-11)

* Map Once, Use Many Times
— Leverages limited national mapping resources

»  Smart Business Practice
— Protect Mapping Investments
— Rough estimated ROI for Multibeam is ~2000%

* Increase Accessibility of Data to:
— Protect life and property
— Support healthy and resilient coastal communities
— Provide for safe and efficient marine transportation
— Speed disaster response and recovery
— Inform decisions and improve understanding
— Research and mitigate climate changes

Ocean & Coastal Mapping Data, Products & Services
Integrated Ocean & Coastal Mapping (IOCM)

MAP

Use Many
tzmes

d2oUO




Ocean & Coastal Mapping Data, Products & Services
Foundational Data Streams

Provide sustainable stewardship, discovery, access, and product development for marine geophysical
and hydrographic data collected on NOAA, academic and international vessels.

Develop pilot projects to extend capabilities to additional data streams and scope the effort needed to
implement in an operational capacity.

* U.S. & Foreign Govt

* Industry -

- Oll & Gas

- Google
Data | | ...Support _ Apple
stewardship, { =] government, —  Garmin
processing = AR industry, — Boeing
and services = W B .| research, and — and many others
result in == Wi | Inter-Agency « Research

products that... agreements « Extended Continental Shelf

* Ecosystems Management
* Coastal warnings, safety,
and resiliency

l ) OCEANS & LAW OF THE SEA
E @ UNITED NATIONS 2
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Who are the users of OCM data, products and services?

X

INTERNATIONAL RESEARCH?ACADEMIA

Department of
Defense

Survey planning Other coastal countries Colorado University

use data to determine
country outer limits

NMFS/Science

Cooperative Institute
for Research in
Environmental Science

Centers/Sanctuaries

Survey planning, habitat
studies

US Army Corps of

Engineers Crowd Source University of Texas
Bathymetric data

Scripps Institute of

California Sea Floor Mapping Oceanography
Puerto Rico fish studies
New York and Connecticut -
Long Island Sound mapping Woods Hole
Oceanographic
Institute

Survey planning, R2R

Department of State
Survey planning, defining

U.S. outer limits ECS project support

DEM development, coastal
modeling

Ocean & Coastal Mapping Data



Gulf of Mexico Data Atlas

Tiers of Stewardship g u |fat| aS . n Oaa . g OV

A collection of digital maps showing regional climatologies and
baseline data to support Ecosystem Based Management,
RESTORE Science Program objectives

Over 60 contributors from federal and state agencies, NOAA line
offices, academia

SRR W WERTHIR O ARG FESMIRIES LHARTING SATELLITES ELIMATE MEGERECH COASTS CRHET I

<
1“,‘- GULF OF MEXICO DATA ATLAS
—

Search Gulf At IEZEE

Hems Wielcome to the

Guif of Mexico Dats Alay

About
Partners

User's Guide

Technology

Map Catalog

2015 Top 20 Most Visited Topics

500
420

¥ of page visits
L
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Gulf of Mexico Data Atlas Topics

— Direct links back to source data
— ISO metadata for each dataset
— Searchable map catalog

— Maps images are available as WMS and
through REST services, can be dynamically
ingested by mapping applications and
websites (data.gov, geoplatform.gov, ArcGIS)
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Gulf of Mexico Data Atlas

\

DATA PROVIDERS

National Sea Grant Office
* National Estuarine Research Reserve System
+ NOAA Fisheries
+ National Center for Environmental Information
* Office of Oceanic and Atmospheric Research
+ (Coastal Services Center
+ National Ocean Service

Other Federal Agencies

* US Geological Survey

* Bureau of Ocean Energy Management
* Environmental Protection Agency

Gulf State Agencies

* Florida Fish and Wildlife Conservation Commission

* Florida Department of Environmental Protection

* Mississippi Department of Marine Resources

* Alabama Department of Conservation & Natural
Resources

* Louisiana Department of Wildlife & Fisheries

* Gulf States Marine Fisheries Commission

International Partners
* Mexico- Comision Nacional para el Conocimiento y
Uso de la Biuodiversidad (CONABIO)

Academic Institutions

* Mississippi State University

* University of South Alabama- Dauphin Island Sea
Lab

/

v’ Data provided by federal, state,

> academic, institutions
v’ Validated against community
accepted, standard references

v' QA/QC methods and procedures
are fully described

v’ Digitally accessible from a national
archive or recognized source

™4

DATA THEMES h

_ Physical

J L

- Standard file formats

- ISO compliant metadata for
every dataset

- Redily reusable as Web Mapping
Services

Gulf of Mexico

DATA ATLAS

Central point of access to regional
data, providing the building blocks
Research,

Restoration,

Resilience,

Resource management

* Texas A & M University- Harte Research Institute

* University of South Florida
* University of Southern Mississippi

* University of Colorado- Institute of Arctic and
Alpine Research /

/

 Biotic

W Living Marine
i Resources

4 Socioeconomic
&= Conditions

4 Environmental
| Quality

¥ Jurisdictions
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NMFS Submerged
Aquatic Vegetation

NOAA Geoplatform

NOAA IEA (scenario

testing)

NOAA COOPS Harmful
Algal Blooms

USGS NWRC estuarine
bathymetry

USGS Harmful Algal
Blooms

Ca

Other Agencies INDiJSTIiY

GoM Fishery Management
Council — Corals & EFH
]
GoM Restoration Land cover land use
Council — education &

communication

Shrimp abundance

Fish habitats

GOMA - Multiple datasets
Recreational facilities

Ocean Conservancy —

. |
Multiple datasets

Loop current

DHS/USCG - Shrimp
abundance

GoM Research Initiative
— discovery & access

Gulf Coastal Plains & Ozarks
Landscape Cooperative —
CMECS maps

users of GoM Data Atlas?

ACADEMIA

MSU - Historic Oyster reefs

Stanford CMECS photic quality

TAMU Historic Oyster reefs

FSU — Physical climatologies

TAMU - Salinity, temp,
nutrients

U of LA Shrimp abundance

USF — multiple datasets for
eco modeling

USA — Data discovery & access
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international rehenia
Atmosphere Data Set (ICOADS)

Scope: The world’s most extensive surface marine &
meteorological data collection (akin to GHCN over land);
a foundational dataset for climate monitoring & studies
(e.g. ERSST ...)

Objective: Stewardship, archive & service of ICOADS
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ICO

Vital for Global Global Surface
climate change

estimates Atmospheric and
Ocean Reanalysis
Air-Sea Fluxes Climatologies
Marine and
Coastal Humidity
Gridded Products Marine Winds
Satellite
Calibration/Validation

Products

Global and Regional

. Derived Datasets
Analysis

ICOADS — A Critical Marine Foundation for All-Types of Products and Services




Who are the users of ICOADS?
& (o

INTERNATIONA ACADEMIA
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IPCC OA Flux (Woods Hole Inst.) Gk
|

Annual Climate

Assessments

NOAAGIlobalTemp

OISSTv2 COBE-SST2

JRA-25 and JRA-55

b |
:
%° Daily SST HadSST3 _ HadCRUT4 3 Specific Humidity
_; | and AT products
_ HadISST2 —4
NCEP Re-Analysis R1/R2 I WASWIND .
OSTIA el (Kyoto Univ.)
NCEP CFSR

NOC Surface Flux
Dataset V2

Ocean & Atmosphere
Reanalyses for Climate
Applications

North American e
Regional Reanalysis ERA-Interim (ECMWF)

S . (OARCA - Texas A&M
HadCRUH HadNMAT2 and Univ. of Colorado)
—

ISPD HadSLP2

ICOADS — A Foundational Database S



Centennial-Scale Extended Reconstructed
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e Sea Surface Temperature (ERSST)

Scope: Authoritative centennial global

sea surface temperature dataset for

climate change research, assessment

& monitoring

Objective: Monthly production &
dissemination; development to remain
state-of-the-science & authoritative
Major Ongoing Improvements:

 Updated SST hias corrections

» Methods to include data from
Argo floats

* Using ICOADS R3.0

» Comprehensive data error
estimates

 Updated SST corrections using
new sea ice datasets

Input: ICOADS

Ship o
1 Jun 2006 to 30 Jun 2006
T e

urface Drifter: -
1 Jun 2006 ta 30 Jun 2008

Anomaly in Degrees C

[
=]
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0 60E | 12E 180 | 1200 | GON

‘ Use Exam: El Nino Index

SST Anomaly in Nino 3.4 Region (5N-55,120-170W)
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Who are the users of ERSST?

EN‘VIR(')JNMENT INDUSTRY & INTERNATIONAL RESEARCH & EDUCATION
Climate impact on coasts

Hurricane Air conditioning

NCEI Climate Monitoring

ENSO, SIOD study
Storm surge tempsensornews.com

|
Sea level trend temperatures.com

Cyclone development

NOAAGlObalTemp Hiatus study
Neural-network forecast

ofsoptics.com
Saharan dust climate prediction

) P Y
iver infl thomsonreuters.com Analog in seasonal forecast
River inflow agriculture & weather
research and forecast Caribbean climate
I

Fishery prescientweather.com Climate forcing mechanism

CPC ENSO monitoring

EMC ocean color
monitoring

Rainfall
Wildlife

]
Coral reef )
Climate Pilot Indicator Index insurance

Power outrage modeling Humidity & air temperature

SST variability

Model prediction skill

Users from:
Australia, Brazil, Canada, China, Columbia,

Ocean acidification

Model performance

. l d [ France, Fiji, Germany, Hong Kong, India,
National Aca emy Indonesia, Italia, Japan, Kenya, Martinique,
of Sciences (NAS) Drought Mexico, New Zealand, Nigeria, Norway, Geology, Geography &
g Peru, Russia, South Africa, Spain, Biology study

Switzerland, Toulouse, UK

CMIP5 validation

In situ SST from 1854, updated monthly
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The Future is
Upon Us

Space Environment Overview: 1983-01-01 - 2014-12-31
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Supporting NOAA's satellite acquisition, pre/post
launch operations and space environmental
monitoring

2 N

H i

Qé a".:
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NCEI Space Weather

Mission: Provide Long-Term Scientific Stewardship for NOAA Space Weather (SWx) Data and Information

Manage the 30+ year historical record of
space environmental data from GOES and
POES (also DMSP).

Develop ground processing algorithms for
producing operational space weather
products for GOES-R.

Assume responsibility for the satellite
sensor cal-val and monitor in-flight
performance and calibration (SWXx).

Plan for the acquisition and archive of
DSCOVR space weather products.

Cross-LO team — NESDIS/NGDC and
NWS/SWPC

21



Who are the users of Space Weather Products?

o ATMOSR,,
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In-situ Environment Boulder Solar Alliance
Solar Imaging/Irradiance SWx Operations (SWPC) Satellite Cross-Cal

Satellite Upsets (OSPO)

B

Interplanetar R20 Modeling (SWPC)
. ! Space Weather Data

!

Satellite Anomalies

DoD/USAF KSEM Intercal (S. Korea) w

Solar Wind / IMF

Global Assimilation
lonospheric Mdl (AFWA)

Polar LEO

EarthCube

!

Charged Particles

Belt Indices (AFWA) Global lonosonde
USU (Logan)

Network

Ground-Based ; o
Antarctic Monitoring lonospheric Monitoring

E—

lonospheric Sounding Coord Community

Solar Observations Modeling Center (GSFC) m
SPDF/CDAWeb (GSFC) Spacecraft Charging

Auroral Morphology

Serving NOAA Satellite Data Since 1974



Conclusions

» NCEI stewards and produces a broad range of foundational
datasets.

« Each of these data sets has been developed to serve
distinct user communities.

e Several products are interdependent on each other, adding
value along the way for the designated user communities
they serve.

@
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CICS-MD and NCEI Partnership

o Zhankun Wang- NCEI-TSG database development

» Sheekela Baker-Yeboah: Scientific stewardship of
ocean satellite data

« James Reagan- Global near-surface salinity patterns
over 20-50 year time periods

e Brian Beck- Government data management policies as
recommendations for all scientists

24
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Characteristics:

» Complete (gap-free) SST, ice and error fields
* Blend of in situ + satellite data daily global
coverage on a % grid

Types:
* AVHRR-only (from,1981; CDR support)
* AVHRR+AMSR (from 2002; inactive)

Production schedule

* Preliminary produced every day in near real time
(1-day delay)
* Replaced by final (science quality) after 2 weeks

Status:

Version 2 released was Nov 2008
AVHRR+AMSR inactive
Code rejuvenation longer than expected

Supports Operations, Modelling, Research and Management




NOAA 1/4° dOISST

Unusual phenomena

Global climate forecasting
(warm blob)

1/4° Blended SST

_ Hurricane development
Climatology

Data quality control Oceanic CO2 processes

Ancillary Data for Satellite
Algorithms

Diurnal SST and fluxes

Ecological and population
models

Phytoplankton primary
production

Resource management

Research

dOISST- A Foundational Dataset for Operations, Modelling, Research and Management
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Homeland Security

Official Dynamic

Ancillary Data American Shipping Bureau

NCEP Climate Forecast

System Model

NCAR North American
Operational use of MultiModel Ensemble

code copy

Coral Reef Watch

NESDIS SST Quality
Monitor (SQUAM)

TRMM Rain Rate

National Marine Fisheries
Service ecological

opulation models
/pop Aquarius Salinity

bias correction
Pathfinder AVHRR SST

(CCOG/U. Miami) Phytoplankton primary

production

In situ and satellite SST blend from 1981, updated daily

Who are the users of dOISST?

NATIONAL & INTERNATIONAL

BAMS State of Climate

Group for High Resolution
SST (GHRSST)

The SST Virtual constellation
for Committee on Earth
Observation Satellites (CEOS)

GHRSST Multi-Product
Ensemble (GMPE)

Tropical cyclogenesis
forecast

Ocean acidification and
carbonate dynamics

Non-US climate models
and data assimilation

RESEARCH

Response to climate change

Fisheries, species
invasion, biogeography

Ocean Fluxes/

Diurnal SST CDR

Woods Hole Inst

Fisheries stock assessments &
models in non-US basins

Acoustics; Geolocation
models of tagged animals

Atmospheric Rivers

Regional physical
oceanography

ELEMENTS

MAIN
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World Ocean Database (WOD)

WOD: World's largest publicly available uniform
format quality controlled ocean profile database

Time Series of
Oceanographic Profile in
World Ocean Database
(WOD)

Global Temperature and
Salinity Profile Programme
(GTSPP) unique source
2014 near-real time data
(XBT, CTD, pinniped, glider)
in WOD

Variables in WOD

1) Temperature

2) Salinity

3) Oxygen

4) Phosphate

5) Nitrate

6) Nitrate + Nitrite
7) Silicate

8) Chlorophyll

9) pH

10) Alkalinity

11) pCo,

12) TCO,

13) Plankton

14) CFCs 11, 12, and 113
15) Tritium

16) Helium (noble gas)
17) AHe-3 (isotope)
18) AC-13 (isotope)
19) AC-14 (isotope)
20) Argon (noble gas)
11) Neon (noble gas)
22) 0-18 (isotope)

23) Beam Attenuation Coefficient (transmissivity)

30



Who are the users of the WOD?

At g
: oy ¢

NATIONAL & INTERNATIONAL RESEARCH

D ey

XBT bias

Model initializati corrections
- odel inttialization Sea Surface Salinity
Sea Level Rise and assimilation
Ocean Acidification
Climate
Assessments
M Climate reanalyses

Profiling Float
calibration
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& v &?’0

o
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M
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WATIONAL ¢
‘Ce
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o8
Nongu st

o

Ocean heat content Satellite validation

Regional Model validation

Climatologies

World Ocean Database




Tiers of Stewardship

s_a,_geﬂ_i;e
(ESA)-

The World Magnetlc MOdeI (WMM) IS Directional Other
the standard operational magnetic Driling T~ __— 3%

2%

H Scientific
f|e|d mOdeI Research
18%

Personal
9%

* Updated every 5 years |
* Used by DaD, NATO, FAA, NOAA, USGS
* Used by every ship, aircraft and

M submarine
he~geodynamo . .
INTTRiEe ol ° Embedded in billions of smartphones and

Legal

car navigation systems <a%

32



Magnetic Field Products (GeoMag)

- * Acquire global marine and
- aeromagnetic data — largest
source database in world.

DATA

¥« Developing advanced models
" to address needs from
various business and military

Measurement

QQ users.

1

B e . Invgs_tlgatlng Crov_vdMa}g. 0to - //(é:,..-g&,{ydmlkmum
e o 6 million observations in 6 fovidirectional diling

months
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Who are the users of GeoMag?
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Private Sector and Worldwide

RESEARCH
Department of Defense

NOAA Charts

Solar panel industry

Colorado University

NOS-Hydrographic
charting

Aircraft/Ship/Submarine

navigation

Used in solar panel installation
Submarine Degaussing

Cooperative Institute for
for panel orientation Research in

Environmental Science
Smart Phones
NOAA Surveyors

Swarm Satellite Community
All smart phones use
GeoMag for compass
applications
Aircraft navigation
potential missile
guidance?

IGRF - International
Geomagnetic Reference Field

Directional Drilling

An international research
Geophysical Exploration
Aircraft navigation

initiative to further study
geomagnetisim and provides
widely used geomagnetic
. reference models
Ruqlxva\'/[.bearlng Private Surveyors and
verification TR
Imbedded in navigation AT

equipment as a backup

Use Magnetic calculator to
for any GPS failure

find lot delineations,

Courts have used magnetic
calculator data to

determine hearing ruling

Satellite Industry
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T— Maximizing resiliency to tsunami and related disasters by learning from the past to prepare for the future.

NCEI tsunami data archive supports U.S. Tsunami Hazard Assessment — Analyze past
research, forecast, & mitigation data to understand future hazard (NOAA/USGS)
& NOAA BRsger s e
g ' Coastal Tide Gauges
* NOS CO-OPS: 1-minute data
(15-second & 6-minute)

* NWS Tsunami Warning Centers:
15-second data

NWS/OAR Deep-ocean Assessment & Reporting
of Tsunamis (DART®)

» Real-time / post-process data: algorithms to
support research, mitigation, forecast and
warning

sl i Nk

Natural Hazards web map interface: tsunami observing Quality historical data to validate models, assess
systems, events, and impacts (deaths, $$, damages) hazard, mitigate risk

uuuuuuu




Digital Elevation Models (DEMs

Integrated bathymetric-topographic digital elevation models — from global to community scale

Sea-level rise & nuisance flooding Ecosystem management

and habitat research

T
| Accomplished by nested DEMs

at a variety of cell sizes, extents.

EVACUATION man
ROUTE
Decreasing cell size

Extended EEZ 500-m Coastline

Continental Limit contour

Shelf Limit 3 ! =1/94
| ; DEMS —1/3 arc-second—
i op\ﬂg " Continental Stell Port
\esc g .= darcsecond 1

Higher i e

Continental
E Slope
L

3 arc-second

resolution

I 9 arc-second 1

Hazard mitigation and . Gional >
community preparedness

Forecast and warning

o Timely, Accurate, Estimated Uncertainty 36




Who are the users of DEMs?
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University of
Delaware

il

Tsunami Program Canadian University of Rhode

Tsunami Warning Centers .

COASTAL Act Hydrographic Island

National Tsunami Hazard Service

Mitigation Program Disaster Relief. . .
Appropriations. Act, 2013 - Unlver5|ty of Alaska
Hurricane Sandy DEMs Fairbanks

Ocean Network

PMEL/NCTR Canada U.nlver5|ty of Puerto
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CCOG Partnerships

NCEI stewards foundational datasets that serve as the backbones of
earth and space science applications

CCOG has extensive working partnerships across NOAA, the federal
government, and internationally

CCOG'’s portfolio encompasses all of our tiers of stewardship, from
basic data archive and preservation to developing quality controlled
datasets and authoritative data products

CCOG works with partners across NOAA and the federal government,
as well as with international communities
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