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NOAA"s Big Data Project

Dr. Edward J. Kearns, NOAA Chief Data Officer
National Oceanic and Atmospheric Administration
U.S. Department of Commerce

U.S. Committee on the Marine Transportation System (CMTS) Webinar
April 20, 2018




Introduction to NOAA Open Data

What is the Big Data Project (BDP)?

Findings and lessons-learned from 2015-2018
Challenges for the BDP related to ocean data

Goals and future direction of the BDP
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Key focus areas

NOAAS civerse mission exiends from the
surface of the sun to the depths of the occean

i
A

a

12,000

Total number of NOAA
personnel worldwide

Dedicated to the understanding and
stewardship of the environment.

6,773

NOAA scientists and
engineers

Studying and monitoring cur evolving planet



s About this site
analytics.usa.gov | apartichatigwebsies |

Top Pages
Visits over the last month to domains, including traffic to oll pages within that domain. We
’ only count pages with at leost 1,000 visits in the last month. Download the full dataset.
tools.usps.com 148,989,204
people on government websites now —_ s
g
gFsa wwwd.irs.gov 102,960,162
—
- [ forecast.weather.gov 50,821,128
Visits Today Eastern Tiige Y 4

3

I,Q__ed!ineplus‘gov 4 38,234,310
2.5m 2.5m i

usps.com 25,283,627
2m 2m ——
151 15m ¥ cde.gov Q 28,605,471
i 1m weather.gov 23,271,299
* el i 7 mams
0 0 -

===
m
PEESSS————
reg.usps.com
I
12a la 28 3a 43 52 6a Ta 8a 9a 102 1la 12p 1lp 2p 3p 4 5 6p 7p 8 9p 10p llp s53.80V 18,426,541
CrEmmme—
i S 1 4
Visits in the Past 90 Days _m‘ﬁps'mm 1,523,430
usajobs.gov 14,264,328
There were 2.83 billion visits over the past 90 days
. VISI \% P yS. UsCis.gov 13,920,861
———
Devices Browsers Operating Systems _Lfavel‘slate.gov s 7
Desktop 52.4% Chrome 44.6% Windows 43,2% nasa.gov 12,480,053
L] I —
Mobile 41.7%  Saferi 29.1% 1 AT hps.gov 11,745,932
e — 7 188% e
Tablet 5.8% Internet Explorer 81 24% egov.uscis.gov 9,609,410
-_— L C’:E"C‘f 1% I
L0 informeddelivery.usps.com 7,982,054
o i0s 27.1% (E—
100 I ceac.state.gov 6,827,652
90 Android 196%  —
80 — fda.gov 6,360,185
Othe Macintosh 83% ™




NOAA has been doing Data Science and “Big Data” for many years...

Data Science

Earth Observing Systems

Products for Decision-Making

Snowfall
Impact index

Temperature
&
Precipitation
Qutlooks

Billion $
Disasters,
Climate
Extremes
Index

High Performance Computing

National Center for Environmental Information
Data Archive Volume

Due to increasein
satellite and model data

S

1 i 1 1 i i i i i i 1 1 1 i | L

1
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

Fiscal Year




NOAA
v U.S. Department of Commerce

NOAA Data Catalog

How much data do we have?

A / Datasets

~70,000 open datasets
30 PB archived data
~200 PB of modeled
and other data

Weather
Climate

Ocean

Coasts
Fisheries
Ecosystems
Charts & Maps

Almost all are Full and
Open Data

Most are accessible via
internet today

T Organizations

National Oceanic an... (63802)

Y Groups

T Tags

DOC/NOAA/NESDIS/NCE...

(46724)

oceanography (24632)

DOC/NOAA/NESDIS/NOD...

(24589)

EARTH SCIENCE > OCE...

(22120)

DOC/NOAA/NESDIS/NGD...

(21671)

EARTH SCIENCE > Oce...
(21553)

In Situ Ocean-based...
(20476)

CONTINENT > NORTH A...

(18178)

EARTH SCIENCE > Oce...
(17981)

Hydrographic Survey...
(17921)

Show More Tags

Y Formats
HTML (54941)
XML (18253)

PDF (12075)

TICE /44 gOnY

Search datasets...

LLd

63,802 datasets found Order by: | Relevance

Ekman Upwelling, METOP ASCAT, 0.25 degrees, Global, Near Real Time

NOAA CoastWatch distributes near real time Ekman current (in zonal, meridional, and modulus sets) and
Ekman upwelling data. This data begins with wind velocity measurements...

[ HTML Jwes [ wms

Fluorescence, Aqua MODIS, NPP, 0.125 degrees, West US

MODIS measures chlorophyll fluorescence, which gives insight into the physiology of phytoplankton in the
ocean. When phytoplankton are under stress, the rate at which the...

[ HTML Jwes [ wms

ICOADS 1-degree Standard

ICOADS 2-degree Standard



UN WM O - ' Please visit our public website:

METEOROLOGICAL

ReSOIUtion 40 3 ORGANIZATION .___ . htt mo.int

I o
WMO=WWW =WWW Operational Information Service [01S5) WORLD WEATHER WATCH

CBS Meetings
Reports of Meetings

Resolution 40 (Cg-XII) OPERATIONAL INFORMATION
SERVICE

WWW OIS Newsletter
Current News

"WMO policy and practice for the exchange of meteorological and related
data and products including guidelines on relationships in commercial
meteorological activities”

Newsletter Archive

Observing Stations

WMO Mo § - Volume A

Radiosonde Catalogue

THE CONGRESS, RBSNs/RECNS

Noting: Bulletins TTAAII cccc

(1) Resolution 23 (EC-XLII) — Guidelines on internaticnal aspects of provision of basic and special meteorological WMO No § - Valume C1

services, Routeing Catalogues

{2} Resolution 20 (EC-XLVI) — WMO policy on the exchange of meteorological and related data and products, Additional Data/Product
TAC/TDCF

(3) Resolution 21 {EC-XLVI) — Proposed new practice for the exchange of meteorological and related data and
Bulletin Comparisons

products, -

T1T2A1A2iI Data Designators
(4) Resolution 22 (EC-XLVI) — WMO guidelines on commercial activities, Transmission Programmes
(5) The report to Twelfth Congress of the chairman of the Executive Council Working Group on the WMO o S - Valume €2
Commercialization of Meteorological and Hydrological Services, established at the request of Eleventh Congress by Marine
the Executive Council in Resolution 2 (EC-XLIII) — Working Group on the Commercialization of Meteorological and WMO Nog - Volume D
Hydrological Services, GMOSS
Recalling: WMO o 47
(1) The general policies of the Organization, as set down in the Third WMO Long-term Plan (1992-2001) adopted by Data Buoys
Eleventh Congress, which include, inter alia, that Members should reaffirm their commitment to the free and Monitoring
unrestricted international exchange of basic meteorclogical data and products, as defined in WMO Programmes Data Quantity
(Third WMO Long-term Plan, Part I, Chapter 4, paragraph 127), -

Data Quality
(2) The concern expressed by Eleventh Congress that commercial meteorological activities had the potential to FOCAL POINTS
undermine the free exchange of meteorological data and products between national Meteorological Services, BEST PRACTICES
Considering: CONTACT US...
f1V Tha ronfinginn fundamantal imaoretanca far tha aenwicinn of matanealnnical carmdicrac in all cAnntriae f tha

(1) Members shall provide on a free and unrestricted basis essential data and
products which are necessary for the provision of services in support of
the protection of life and property and the well-being of all nations...



Fair Weather Study, National Academies of Science 2003

« Debate about roles & responsibilities 4 AT
among NOAA, commercial weather 7 7L\ D
interests, and academic researchers “" E ATHEQ
concerning the provision of data and
services drove a StUdy by the National Effective Partnerships in Weather and
Academies of Science in 2003 called the e
“Fair Weather” report.

* Focused on effective Partnerships and
how data should be shared for the
benefit of all.

“Recommendation 5. The NWS should make
its data and products available in Internet-
accessible digital form. Information held in £
digital databases should be based on widely
recognized standards, formats, and metadata
descriptions to ensure that data from different
observing platforms, databases, and models
can be integrated and used by all interested
parties in the weather and climate enterprise.”




NOAA Partnership Policy

NOAA's participation in the environmental information
enterprise is founded on:
e Mission connection

e Consultation

* Open information dissemination
e Equity

* Recognition of Roles of Others

http://www.noaa.gov/work-with-us/partnership-policy

@ National Oceanic and Atmospheric
Administration
U.5. Department of Commerce

Policy on Partnerships in the Provision of
Environmental Information

NAQO 216-112: Policy on Partnerships in the Provision of Environmental Information About our a

POIicy Mission & vision
The National Oceanic and Atmospheric Administration (NOAA) Policy on
Partnerships in the Provision of Environmental Information strengthens the

2
1
s
X
R
3
%?;-f



The Value of the “Blue Economy”

\\ The future of the Ocean Economy...
// Total ocean industry value-added expected to double by 2030

USD billion Overview of industry-specific value-added in 2010 and 2030

900
800
700
600
500
400
300

S0  OQECD (2016) The Oceagn Econon 0 20730




The Value of the “Weather and Climate Enterprise”

Private weather industry market capitalization
projectior?, $E

10-15% V 9
Modeling &

Private weather industry revenues (2012)', 16

) ¥ forecastin g !
L o I I 6
~$1.5bn $05t0o $25bn 4
—_17 I— 'Capitalization could be conservative
Equipment Service in view of recent M&A activity and
providers providers

valuations in technology sector

201 2013 2015F 2017F
* In FY2012, NWS's budget was $998 million — comparable to or less than weather service revenue3
= With ~5,000 employees, the NWS is a significantly large player in the weather enterprise

“While most companies remain privately held, making it difficult to confirm the size of the private
weather industry, its market capitalization is estimated at $7B and predicted to grow 10-15 percent
annually as it continues to serve consumers, businesses, and governments both in the U.S. and
abroad. AccuWeather, for example, has begun to serve consumers and businesses in China, and
other companies have worked with governments in developing countries to build out their weather
infrastructure. Through acquisitions, large companies like Panasonic, IBM, and Monsanto (which was
recently purchased by Bayer) have entered the weather space in the past five years...”

https://www.weather.gov/media/about/Final_NWS%20Enterprise%20Analysis%20Report_June%202017.pdf



Obstacles to Effective Use of Open Data

1. Technical — how to distribute so much data?
2. Understanding — how can these technical data be
widely understood?

ldea: Let’s try to leverage the value of the data to take down these

obstacles...
Theresa May v Brussels
The . Ten years on: banking after the crisis
 SERL0N 00N 04D ET M  South Kores's unfinished revolution
Biology. but without the cells

”'-I.'whe world's most
valuable resource

" Dataandthenew rules
of competition
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Increasing Volume and Demand for

NOAA Data

NOAA/NCEI's Environmental Data Archive

2016 Total: 28.6 Petabytes ™=

Due to increase
in satellite and

model data s

Slide courtesy of NESDIS/NCEI
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Increasing Volume and Demand for
NOAA Data

NOAA/NCEI's Environmental Data Archive

Types of Data Delivered:

- Ground Based and Ocean Based

Volume (Petabytes)

2 —
Slide courtesy of NESDIS/NCEI
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Increasing Volume and Demand for

NOAA Data

NOAA/NCEI's Environmental Data Archive

DEMAND

BUDGETS (optimistic)




Industry Builds What Is
Needed to Support its Users

Information Consumers
Uses

Decision |
Support 3'd Parties

Tools
i’li‘=*g|?nazon S ===
Cloud Platforms %% webservices '

NOAA Data and Expertise




A Value-Driven Open Data Ecosystem

Collaboration Terms: \
3 Year Cooperative R&D 2
Agreements (CRADAS)
No net cost to taxpayer l
Data remain full and open

f_
s

Expertise

‘n-bv

I
azon

" Microsoft

Google Cloud Platform



NOAA Big Data Project

Single Copy Services Many -- Use Data in Place

: One-way transfer out of federal : : :
NOAA Data Services systems. Only a trusted user | | | :
. . . | i |

inside security boundary ] =" amazon : F  Becamitd |

; ] : Academia :

| : """""'5 <j§§§! !

) - I ! !

! ) ¢ !’ i ! |

i - i '- ’

e——— i i Business |

i ———— | ! () !

| = === . | U

| = === i : 3 !

| |—’ !

[ 1 : Public :

Data Broker : == Microsoft : : :

(CICS-NC) _qummm : : i i

! | i Providers |

Nt R s st L% P

Distributing a single copy of data
can support all users.

Federal
Security 19
Boundary



Big Data Project

Collaborators’ Data Offerings

o e AWS
'E*ﬁag:'&?rﬁ?eﬂ o https://aws.amazon.com/noaa-big-data/
o https://registry.opendata.aws/

e Google Cloud Platform
A o https://cloud.google.com/bigquery/public-data/

o https://explorer.earthengine.google.com/#index
IBM - Paa$S
- o https://noaa-crada.mybluemix.net/
m Microsoft o Microsoft (No public-facing services to date)

e Open Commons Consortium
CSC o http://edc.occ-data.org/



https://aws.amazon.com/noaa-big-data/
https://registry.opendata.aws/
https://cloud.google.com/bigquery/public-data/
https://explorer.earthengine.google.com/#index
https://noaa-crada.mybluemix.net/
http://edc.occ-data.org/

Base Reflectivity

aaaaaaa

AWS and
Weather Radar

Entire NEXRAD 88D Weather
Radar Archive transferred to

AWS, Google and OCC in Oct Pt A
2015 (~ 300TB, 20M files) BN = e e s S

Following AWS service release:
* Increased usage (2.3 times), 50% reduction on NOAA servers.

 New uses — bird migration, mayfly studies

 80% of NOAA NEXRAD data orders are now served by AWS.
 (Ansarietal, 2017 BAMS)



New Datasets

National Water Model Streamflow Anomaly Guidance
Analysis valid for 2017-06-01 19:00:00 UTC

Model initialized at 2017-06-01 16:00:00 UTG

is? e National Water Model:
TR e 23-year reanalysis
UL s g e Real-time forecasts

OWPEE

National Water Center: http://water.noaa.gov/tools/nwm-
image-viewer

Provisional GOES-16:
Now: Imagery

L1b ABI Products

L2 products

Lightning Mapper (GLM)

ni':@"b.m

NOAA NESDIS: https://www.nesdis.noaa.gov/content/flashy-first-images-arrive-noaa%E2%80%99s-goes-16-
lightning-mapper



GOES-16

Overview of BDP Activity

Cooperative Institute for Climate and Satellites — North Carolina
* Providing GOES-16 data from
NOAA/NESDIS Ground System (PDA) to Collaborators.

1 source, 5 validated feeds to the CRADA Collaborators

 Timing - As fast as they appear at NOAA/NESDIS distribution point
« Latency - Single hop through CICS-NC systems, w/checksums

« |mpact - Minimal load on NOAA'’s operational systems and networks

Observed additional latencies from CICS-NC transfer from NOAA Ground System to
BDP Collaborator platforms

« Maximum additional latency: 2 to 3 min (full disk ABI, Band 2)

 Typical Range of additional latency: 4.5 to 5.5 seconds



GOES-16 AWS Accession Volume by Age

GOES-16 Volume
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Age is the time from observation. Accession is anytime the data are read.

Courtesy of Otis Brown and Jonathan Brannock, CICS-NC, NC State Univ



GOES-16 AWS Accession Locations
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GOES-16 AWS Access History

GOES-16 Upload/Access

%
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Mh7 8117 9117 10/4/17 1y n 1/1/18 2118 3/1/18 4118
Time (Months)

mBytes Sent(TH)  m Bytes_Accesed (TH)

Note: April 2018 is only a half-month, from 4/1-4/15

Courtesy of Otis Brown and Jonathan Brannock, CICS-NC, NC State Univ



GOES-16 AWS Access Multiplier

Transfer Ratio

717 B/1/17 8117 10/1/17 11/1/17 127117 1/1/18 21718 3/1/18 4/1/18
Time (Months)

12

10

Acoess finput
. o oo

3

From a single Collaborator’s platform, 10x the stored volume is being
accessed by the public.

Courtesy of Otis Brown and Jonathan Brannock, CICS-NC, NC State Univ



1.2 PBs of climate and weather data °
accessed through Google BigQuery, .

Why Google

Products

Resources

All Resources
Pricing and Quotas
Release Notes
Support
Public Data Sets
Qverview
GDELT Books Corpus
GitHub Data
Hacker News
IRS 990 Data
Major League Baseball
Medicare
NOAA GHCN Weather
NOAA GSOD Weather
NYC 311 Service Requests
NYC Citi Bike Trips
NYC TLC Trips
NYC Tree Census
NYPD Motor Vehicle Collisions
Open Images
Stack Overflow
USA Bureau of Labor Statistics
USA Disease Data
USA Names Data
BigQuery Partners
BigQuery Connector for Excel

Service Level Agreement

in 4 months

) Google CloudPlatform

Solutions

30-100x of NOAA deliveries in that time

Q. Search

Launcher Pricing Customers Documentation Support Partners

BigQuery > Documentation

NOAA Global Historical Climatology Network
Weather Data

SEND FEEDBACK

NOAA's Global Historical Climatology Network (GHCN) is an integrated database of climate summaries from land
surface stations across the globe that have been subjected to a common suite of quality assurance reviews. Two GHCN
datasets are available in BigQuery, the GHCN-D (daily) and the GHCN-M (monthly). The data included in the GHCN
datasets are obtained from more than 20 sources, including some data from every year since 1763.

For a complete description of data variables available in this dataset, see NOAA's readme txt [4.

You can start exploring the GHCN-D and GHCN-M in the BigQuery console.

GO TO NOAA GHCN DATASET (DAILY)

GO TO NOAA GHCN DATASET (MONTHLY)

Sample queries

Here are some examples of SQL queries you can run on this data in BigQuery.

Find weather stations close to a specific location
In this case, we are searching for stations close to Chicago (latitude=41.88, longitude=-87.63).

SELECT
id,

Climate Data in Google BigQuery

Console & ’

CONTACT SALES

Contents
Sample queries

Find weather stations
close to a specific
location

Daily rainfall amounts
at specific station
Weather for the past
two weeks

About the data

Google Cloud Platform
GOES-16 (began July 2017)

 National Water Model data

https://cloud.google.com/bigquery/public-data/noaa-ghcn

« NEXRAD Level 2



NOAA Climate Data in Google Earth Engine

Google Earth Engine  Noaacor

Explorer
NOAA CDR PATMOSX V53: Cloud Properties, Reflectan... - open in workspace
NOAA - Every day from 1979 to 2018 NOAA CDR QISST: Optimum Interpolati...
This dataset provides high quality Climate Data Record (CDR) of multiple cloud properties along —
with Advanced Very High Resolution Radiometer (AVHRR) bri... 4 v
Fab 17, 2018 Jump to date
4 NOAA CDR AVHRR Leaf Area Index and FAPAR Version 4 - open in workspace
NOAA - Every day from 1981 to 2018 wVishalization
The NOAA Climate Data Record (CDR) of AVHRR Leaf Area Index (LAI) and Fraction of Absorbed 1 band (Grayscale) '@ 3 bands (RGB)
Photosynthetically Active Radiation (FAPAR) dataset contains dervi... sst = sst = st =
NOAA CDR AVHRR Surface Reflectance Version 4 - open in workspace Range
NOAA - Every day from 1981 to 2018 -300 - 3300 ust -

The NOAA Climate Data Record (CDR) of AVHRR Surface Reflectance contains gridded daily
surface reflectance and brightness temperatures derived from the Advan...

Opacity ® Gamma

. NOAA CDR AVHRR Aerosol Optical Thickness: Daily A... - open in workspace

NOAA - Every day from 1981 to 2017

The NOAA Climate Data Record (CDR) of Aerosol Optical Thickness (AOT) is a collection of global
daily 0.1 degree derived data from the PATMOS-x AVHRR level-2...

% NOAA CDR AVHRR Normalized Difference Vegetation ... - open in workspace
NOAA - Every day from 1981 to 2018

The NOAA Climate Data Record (CDR) of AVHRR Normalized Difference Vegetation Index (NDVI)
contains gridded daily NDVI derived from the NOAA AVHRR Surface Ref...

NOAA CDR GRIDSAT-B1: Geostationary IR Channel Bri... - open in workspace

NOAA - Every day from 1980 to 2018

This dataset provides scientific researchers a high quality Climate Data Record (CDR) of global
infrared measurements from geostationary satellites. ...

ANTARCTICA

NOAA CDR Ocean Heat Fluxes V2 - open in workspace

~ NOAA - Every day from 1988 to 2017 CFSV2: NCEP Climate Forecast System Version 2, 6-Hourly Products
The Ocean Heat Fluxes dataset is part of the NOAA Ocean Surface Bundle (OSB) and provides NOAA NWS National Centers for Environmental Prediction (NCEP)
high quality Climate Data Record (CDR) of the air/ocean heat flux... :q . . Lo .
= ':"y“‘ The National Centers for Environmental Prediction (NCEP) Climate Fore:
NOAA CDR Near-surface Atmospheric Properties V2 - open in workspace Wby fully coupled model representing the interaction between the Eart...

¢
NOAA - Every day from 1988 to 2017
. The Near-surface Atmospheric Properties dataset is part of the NOAA Ocean Surface Bundle



OCC’s Environmental

Data Commons

http://edc.occ-data.org/

The OCC Environmental Data
Commons

Repository for environmental public data sets of scientific interest, hosted as
part of the Open Science Data Cloud Ecosystem

GOES 16 Tools | Notebooks




Campa Bay Times

A matter of miles

How the slightest shift kept Hurricane Irma from turning into
an even worse disaster

By NATHANIEL LASH and NEIL BEDI
Times Staff Writers
Sept. 20, 2017

Scroll down
!



IBM PaaS

arth Systems Data Portal

NOAA EARTH SYSTEMS DATA PORTAL g
For Earth, Space, and Weather Data

OVERVIEW GET STARTED NOAA DATA

Get Started >> REST APl Download

ACCESS DATA VIA REST API

Downloading RAP Data Files Via REST API

The following documentation utilizes cURL to download a NOAA RAP weather file. The parameters, shown below in blue, must be configured by the

user.

curl --request GET '\
--url https://api.us.apiconnect.ibmcloud.com/imsalaiusibmcom-poc/noaa-data/rap/ |yyyymmdd) /{tt00) /{0EE} N\
--user "username:password”

--output "local file directory/rap 130 #1_ #2 #3.grb2"

https://noaa-crada.mybluemix.net/



https://noaa-crada.mybluemix.net/

Ensuring Data
Authenticity

e Users trust NOAA
data they access
from NOAA sites

What about

outside NOAA?
o Collaborators’
sites?

Example: Fake
Irma forecast

Nearly 40,000 shares on this fake Irma forecast on Facebook.
There is no actual threat to any land in next 5 days.
pic.twitter.com/hwmuE5UwKn

10:11 AM - Sep 1, 2017

Everyone needs to pay attention to Hurricane Irma. Shes predicted to
come through mexico hit us and everything inbetween up to Houston.
Shes already a Category 2 and hasnt even got into warm water yet.

v‘l Long-Range Graphical Tropical Weather Outlook

National Hurricane Center Miami, Florida

ifs Like @ Comment A Share

O’ =5 2.5

36,955 shares

Q17 d70 Q57



Ocean Data Challenges for BDP

Ocean data have proven to be more difficult to move to
Collaborators than weather and climate data.

Why? Different market.

Establishing an understanding of the data.

Approach the problem differently, as a whole?
Move multiple datasets to address many questions.
“Ocean data platform” concept — focus on community.



Ocean Data
Platform:

Data + Skill

Publish NOAA Datasets, such as:
e Coastal observations
Water levels, currents, tides, winds, waves, air gap, bathymetry
e Model outputs
Coastal regional models, ocean models
e [isheries data
Catch, trawl data
e Vessel/traffic data
e Acoustics, ‘Omics data, eDNA
e Satellite data

Encourage others to bring Skills: Will users bring their code and tools and
work collaboratively on a common platform?
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e USCG collects and maintains data |+ - Wt
o Roughly 1 — 2TBs per year AR

o Currently available through MarineCadastre.gov

o Ongoing collaboration between NOAA and BOEM
o AIS data from 2009-2014 currently available, with 2015-2017 to be
available this summer

o« Smaller vessel data (VMS system) available through NOAA

o Currently discussing ways ahead with both BDP
Collaborators and NOAA Marine Cadastre personnel



Future Direction for the BDP

« NOAA is concluding the CRADA / Experimental Phase
of the project in Apr 2019.

« All BDP Collaborators are still engaged.
o Gathering requirements from inside NOAA.

 What is the proper business model to sustain the
Partnerships & public data access on the commercial
cloud?

 What is the optimal service model?



« NOAA has a proud history of government open data leadership and
partnerships with industry and academia.

« NOAA s collaborating with industry through the Big Data Project
CRADA to learn how to make NOAA'’s open data accessible and
widely usable at no net cost to the US taxpayer.

 Increased access levels for NOAA open data
 Higher Levels of Service to the data consumer
* Reduced loads on NOAA access systems

« NOAA is seeking:
o Sustainable partnership model to enable enhanced, cloud-based
access to all of NOAA'’s open data.



Questions?

ed.kearns@noaa.gov

#NOAABIgData

http://www.noaa.gov/big-data-project
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