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NOAA OPEN DATA PORTAL
Creating a New Industry Through Access to Weather Data

Opening up weather data through the
United States National Oceanic and
Atmospheric Administration (NOAA) has
significantly lowered the economic and
human costs of weather-related damage
through more accurate forecasts; the
development of a multi-billion-dollar weather
derivatives financial industry; and the
growth of a million-dollar industry of tools
and applications derived from NOAA's real-
time data. In many ways, the industry built
around NOAA's weather data is seen as the

Creating Opportunity

Economic Growth

paradigmatic example of how the release
of open data can yield major economic
impacts. To further scale the impact of its
data, NOAA has launched the Big Data
Project (BDP), which provides an opportunity
to combine NOAA's tremendous volume
of high-quality environmental data and
advanced data products, private industry’s
vast infrastructure and technical capacity,
and the U.S. economy’s innovation and
energy.



- These estimated benefits are available . Collaborations between public data
because of NOAA' use of a variety of providers and private industry actors can
quantitative estimates of the value of its create new value and opportunities from
products and services using the Value open data.
of Information (VOI) methodologies.

This focus on assessing the impacts » Crowdsourcing ideas for how to best

of information on decisions and on the make use of open data could help to
effect of those decisions on real-world ensure that data owners build fruitful
outcomes sets NOAA apart from many partnerships and/or release data in ways
other open data initiatives in terms of that can create maximum value without
quantified impacts. requiring maximum resource investment.

. CONTEXT AND BACKGROUND

The National Oceanic and Atmospheric Administration (NOAA) traces its roots to 1807 as the
Coast and Geodetic Survey! Over time, numerous other scientific and environmentally focused
federal agencies formed. In 1970, President Nixon proposed the creation of NOAA to “unify the
nation’s piece-meal environmental activities and provide a rational and systematic approach to
understanding, protecting, developing and enhancing the total environment.”> Today, NOAA is
housed under the U.S. Department of Commerce, and its stated mission is “to understand and
predict changes in Earth’s environment and conserve/manage coastal and marine resources to
meet the nation’s economic, social and environmental needs.”

With an annual budget over $5 billion, NOAA deploys weather-monitoring satellites and high-
tech instrumentation and sensors to collect large amounts of climate and environmental data.*
Today, its operating units include the National Weather Service (which conducts forecasts, and
broadcasts severe weather watches and warnings), the National Environmental Satellite and
Data Service (which operates satellites and the atmospheric data center), the National Ocean
Service (which performs hydrographic, geodesy and maritime services), the National Marine
Fisheries Service (which manages commercial fisheries and protects marine species) and the
Office of Oceanic and Atmospheric Research (which conducts applied research).®

1 “AHistory of NOAA” NOAA History—NOAA Legacy/Agency History/NOAA History.
http://www.history.noaa.gov/legacy/noaahistory_1.html

2 “AHistory of NOAA” NOAA History—NOAA Legacy/Agency History/NOAA History.
http://www.history.noaa.gov/legacy/noaahistory_1.html

3 “Assessing the Economic and Social Benefits of NOAA Data.” NAS/OECD Conference. February 2008.
http://www.oecd.org/sti/ieconomy/40066192.pdf

4 Chopra, Aneesh P. and Ethan Skolnick. Innovative State: How New Technologies Can Transform Government. (New York,
NY: Atlantic Monthly Press), 2014.

5 “Assessing the Economic and Social Benefits of NOAA Data.” NAS/OECD Conference. February 2008.
http://www.oecd.org/sti/ieconomy/40066192.pdf
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Data is at the heart of NOAA's mission and central to virtually all its activities. As of 2014, “about
100 petabytes of environmental data currently are stored in NOAA data centers,” with another
30 petabytes added every year® For perspective, 1 petabyte = 1 million gigabytes; or about

the equivalent of 20 million four-drawer filing cabinets filled with texts, or 13.3 years of HD-TV
video. The “entire written works of mankind from the beginning of recorded history” is about
50 petabytes.” Over 3.5 billion observations are collected each day® from over 90 operational
and research observing systems as well as 100 real- and near-real-time information systems,
including: satellite data, regional monitoring (e.g., coastal, arctic), model data and archives,
ocean profiles, climatology, etc.

The resulting information underlies huge swathes of economic, social and political life in America
(and, indeed, around the world). Among other activities, they inform weather forecasts, climate
predictions, ship and aircraft navigation, and conservation work involving marine populations.
Thus NOAA's data helps guide decisions that are both momentous (e.g., how much electricity to
produce on a given weekend) and more trivial (e.g., should | make outdoor plans this weekend?).

NOAA also plays a significant role in limiting losses from natural disasters by working with the
Federal Emergency Management Agency (FEMA). In this partnership, NOAA doesn’t simply
provide data. It is also involved in the analysis of information, converting raw data into an “index
of severity” that helps guide FEMA's planning for and responses to disasters.

NOAA's data is widely consumed by actors in both the private and public sectors. In funding and
supporting NOAA, and especially in opening up its information systems to private and public
actors, the United States government is performing a vital social, economic, political and cultural
service that could not easily be replaced by private sector actors. The data that NOAA publishes
is best handled by a public sector entity for a variety of reasons: a) it is non-exclusive (anyone
can observe and record the environment); b) it is non-rival (one actor using that data does not
subsequently make it any less useful to others); ) it requires a high cost of the infrastructure
(expensive scientific equipment); and d) it is reproducible at near zero-marginal cost (for most
purely information goods, once produced, the marginal cost of redistribution is close to zero;
therefore they cannot be created and produced by firms that use revenues obtained from sales
to cover costs. For firms to make revenue, there must be a value-added service, as seen in The
Weather Channel reformatting NOAA data into concise, localized formats for TV, websites and
mobile phones.).? As NOAA CIO Zach Goldstein describes, “It's our job to get that data out there.
The data doesn’t belong to us, it belongs to the American people.”™

6  “NOAA Looks for Advice to Make Its Data Easier to Use.” Eos, Vol. 95, No. 11. March 18, 2014.
http://onlinelibrary.wiley.com/doi/101002/2014EO110003/pdf

7  Diaz, Jesus. “How Large Is a Petabyte?” Gizmodo. July 8, 2009.
http://gizmodo.com/5309889/how-large-is-a-petabyte

8 Breggin, Linda and Judith Amsalem. “Big Data and Environmental Protection: An Initial Survey of Public and Private Initia-
tives.” Environmental Law Institute. 2014.
https://www.eli.org/sites/default/files/eli-pubs/big-data-and-environmental-protection.pdf

9 Rifkin, Jeremy. “Capitalism is making way for the age of free.” The Guardian. March 31, 2014. http://www.theguardian.com/
commentisfree/2014/mar/31/capitalism-age-of-free-internet-of-things-economic-shift

10 GovlLab interview with Zachary Goldstein, Chief Information Officer, NOAA, September 3, 2015.
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I PROJECT DESCRIPTION AND INCEPTION

Since its inception, NOAA has boasted a strong open data culture and is considered a leader
in open data, if not the leading open data example among government agencies. When the
Obama administration launched data.gov as part of its flagship Open Government Initiative

in January 2009, NOAA was cited as the paradigmatic example as to how government
agencies can both publish data and make that data accessible for the private sector to use
and build a multi-billion-dollar industry."

It follows that NOAA's data products and services have always been user-driven, determined
by demand among consumers and citizens who have a need for weather-related information.
Demand has been particularly strong from certain sectors that are highly affected by weather
events (e.g., energy, agriculture, water resources and emergency management). These
sectors have in many ways helped shape the way NOAA provides data, and have been at
the forefront of pushing the agency to open up its information pool and services. As NOAA
Data Management Architect Jeff de La Beaujardiere explains, if NOAA measures something to
predict the weather, users will get their weather forecast for tomorrow, but those observations
might have other uses, like long-term forecasting for planting crops. “The broader societal
objective is to make sure that data gets out there so that as many people and companies

and stakeholders can get to them and make decisions based on the data, and make new
information products based on the data they find.”*?

In its early years, NOAA collected its data in a proprietary format, making it difficult for private
users or companies to download and manipulate it independently. This primarily was due

to technical limitations of the time. NOAA otherwise, culturally and policy-wise, has always
prioritized making its data as accessible to users as possible® When NOAA first began
developing a centralized open data portal in the early 2000s, its goal was to make the portal
as technologically “cutting edge as possible.” In particular, the organization hoped to transition
from being simply a clearing house for raw data to “actually a menu of html and formats to be
pulled directly into applications,” in response to user demand.®

As advances in data technology proliferated, and the sophistication of users continued to
increase, NOAA recognized the need for more standardized goals and policies regarding

its relationship with users. In 2003, The National Research Council (NRC), the working arm

of the U.S. National Academies, therefore conducted a study examining the respective roles
of government, academic and private sectors in the weather industry. The study found that
“advances in science and technology have blurred the distinctions between the sectors,” and
provided recommendations on how “partnership can effectively move forward in an era of

11 Govlab interview with Zachary Goldstein, Chief Information Officer, NOAA, September 3, 2015.

12 Govlab interview with Jeff De La Beaujardiere, Data Management Architect, NOAA, September 18, 2015.
13 Govlab interview with Tim Owen, Chief of Climate Information Services Division, NOAA, July 27, 2015.

14 Govlab interview with Tim Owen, Chief of Climate Information Services Division, NOAA, July 27, 2015.
15 Govlab interview with Tim Owen, Chief of Climate Information Services Division, NOAA, July 27, 2015.
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rapid advances.”™® The NRC identified the need for a policy that would “define processes for
decision-making rather than defining roles.””

In response, in 2004 NOAA announced a new partnership policy, which included the
following provisions:™

« NOAA will adhere to applicable law regarding government information, based on the
premise that government information is a valuable national resource and the benefits to
society are maximized when such information is available to all.

« NOAA will carry out activities that contribute to its mission and provide open and unrestricted
access to publicly funded information at the lowest possible cost.

« NOAA will provide information in forms accessible to the public as well as the underlying
data in forms convenient to additional processing.

« NOAA will give due consideration to the ability of private sector entities and the academic
and research community to provide diverse services and will consider the effects of its
decision on the activities of these entities, to serve the public interest and advance the
environmental information enterprise as a whole.
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« NOAA will not haphazardly institute significant changes in existing information dissemination
activities, or introduce new services without first carefully considering the full range of views
and capabilities of all parties.

« NOAA will use appropriate mechanisms to encourage input from and collaboration with
others on decisions affecting the environmental information enterprise.

«  NOAA will promote the open and unrestricted exchange of environmental information worldwide.

NOAA's participation in the environmental information enterprise will be based on the principles
of mission connection, consultation, open information dissemination, equitable dealings and
recognition of the role of others.

These provisions were designed to help “nurture the growth of a complex and diverse
environmental information enterprise and to serve the public interest by giving our nation the
best environmental information services in the world,” as described by Conrad C. Lautenbacher,
undersecretary of commerce for Oceans and Atmosphere and NOAA administrator at the

16 “NOAA Issues New Partnership Policy: Response to ‘Fair Weather’ Recommendations Strengthens Relationships Among
Government, Universities and the Private Sector” NOAA Magazine. December 1, 2004.
http://www.noaanews.noaa.gov/stories2004/s2348.htm

17 “NOAA Issues New Partnership Policy: Response to ‘Fair Weather’ Recommendations Strengthens Relationships Among
Government, Universities and the Private Sector” NOAA Magazine. December 1, 2004.
http://www.noaanews.noaa.gov/stories2004/s2348.htm

18 “NOAA Issues New Partnership Policy: Response to ‘Fair Weather’ Recommendations Strengthens Relationships Among
Government, Universities and the Private Sector” NOAA Magazine. December 1, 2004.
http://www.noaanews.noaa.gov/stories2004/s2348.htm
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time!® Accordingly, in 2004, NOAA changed its data format to the widely used XML, significantly
lowering barriers to data use and expanding the base of potential information consumers
tremendously. These actions set the stage for NOAA to be a leader in open data policies, and
more specifically, for the NOAA Data Catalog that is available today (data.noaa.gov/).2°
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Figure 1: NOAA’s Geoportal

Today, NOAA data is archived at the National Centers for Environmental Information (NCElI),
which “is committed to full and open data access in support of its community of Data Producers
and Data Consumers.” NCEI archives data in collaboration with a number of international and
national organizations “dedicated to the exchange and open access of ocean- and climate-
related data.” NOAA continues to work hard to make its forecasting information more relevant
and precise, corresponding to advances in technology and in user feedback on data service
or product needs. Once a service has been developed, NOAA promotes it through formal

and informal avenues, such as its Web channels and list-servs.?’ NOAA's early attempts to use
standard and modern Web services to distribute the data, as opposed to “dumping it all on an

19 “NOAA Issues New Partnership Policy: Response to ‘Fair Weather’ Recommendations Strengthens Relationships Among
Government, Universities and the Private Sector” NOAA Magazine. December 1, 2004.
http://www.noaanews.noaa.gov/stories2004/s2348.htm

20 Chopra, Aneesh P. and Ethan Skolnick. Innovative State: How New Technologies Can Transform Government. (New York,
NY: Atlantic Monthly Press), 2014.

21 Govlab interview with Tim Owen, Chief of Climate Information Services Division, NOAA, July 27, 2015.
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FTP site,” helped reinforce the perception of NOAA as an open data innovator, both externally
and within internal culture. 22

-, data.noaa.gov
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Figure 2: Oceanography Data Sets on NOAA’s Data Portal

Data sets and data products on the NOAA portal are organized:
By categories

. Satellite Data

« Regional Products (e.g., Harmful Algal Blooms Observing Systems, Arctic Regional
Climatology, Gulf of Mexico Data Atlas)

« Observational & Near-Real-Time Data

« Instrument Types (e.g., Acoustic Doppler Current Profiler Data, Buoy Data)

« Model Data (e.g., NOAA Operational Model Archive and Distribution System)
« Ocean Profile Data

« Ocean Climatology

« Project Data (e.g., Coral Reef Information System, Joint Archive for Sea Level)

« International Ocean Atlas Series (e.g., Climatic Atlas of the North Pacific Seas 2009)

22 Govlab interview with Jeff De La Beaujardiere, Data Management Architect, NOAA, September 18, 2015.
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By data types (e.g., Temperature, Oxygen, Ocean Currents, Waves)

By specific data services (e.g., Live Access Server, HTTP)*

However, of the 30 petabytes of NOAA data collected and archived every year, only about 10
percent is openly available for public access on its websites.?* Again, this is due to the technical
challenges inherent in providing access to the 20 terabytes of data produced daily,?® rather
than cultural or policy barriers. Still, NOAA's home page, noaa.gov and the more weather-
specific data site, weather.gov, are the most visited websites for the U.S. federal government
overall.?® The average citizen looking for basic information about weather, such as beach
forecasts or severe weather alerts, knows to go to those two sites, or to climate.gov for more
detailed climate research data. Indeed, climate data has become “very important” to NOAA's
communications with both the public and the private sector. Officials are learning that the
demand for this data is very high and the expectations surrounding the access, availability and
products from NOAA data are increasing.?’

Industry users (e.g., utilities, energy, agriculture, space) usually access NOAA data through

a more advanced open data application called the Geoportal, which attempts to centralize
access to distributed geospatial data, tools, applications and services, allowing users to
search and access data via a master catalog.?® However, NOAA recognizes that much of its
data remains siloed, which can make searching difficult for all users, and therefore launched a
website redesign in late 2015, described in more detail below.

Users can directly use these sites and data sets on their own, or they can partner with NOAA
to develop applications and other products to access and analyze the data to fit their specific
needs. Some of these partnerships are listed below. These partnerships have changed NOAA's
own perceptions of its data, nudging it to improve its services and the quality of the information
and tools on its site. Overall, say NOAA insiders, partnerships have greatly expanded the
scope and the potential of the organization’s data. As Tim Owen, chief of the NOAA Climate
Information Services Division, puts it: The move toward openness is “as much of a cultural
change as it is a policy change. ... Open data brought collaborative channels to work that
haven’'t worked before, or weren’t even possible to work 10-15 years ago.”?°

Private partnerships have also helped shift the internal culture to be more willing to allow
industry and economic forces to find new ways to publish and use the data, with NOAA filling

23 https://data.noaa.gov/dataset

24 “NOAA Looks for Advice to Make lts Data Easier to Use.” Eos, Vol. 95, No. 11. March 18, 2014.
http://onlinelibrary.wiley.com/doi/101002/2014EO110003/pdf

25 “U.S. Secretary of Commerce Penny Pritzker Delivers Remarks on the Power and Potential of Open Government Data.” U.S.
Department of Commerce. July 14, 2014. http://www.commerce.gov/news/secretary-speeches/2014/07/us-secretary-com-
merce-penny-pritzker-delivers-remarks-power-and.

26 Govlab interview with Zachary Goldstein, Chief Information Officer, NOAA, September 3, 2015.

27 Govlab interview with Tim Owen, Chief of Climate Information Services Division, NOAA, July 27, 2015.

28 https://catalog.data.gov/dataset/noaas-national-ocean-service-nos-data-explorer-geoportal

29 Govlab interview with Tim Owen, Chief of Climate Information Services Division, NOAA, July 27, 2015.
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in the gaps as necessary. However, NOAA

firmly believes that its data is a public “Open data b/’oughf
good, open and already paid for by the

taxpayers, and so, as NOAA CIO Zach collaborative
Goldstein explains, “NOAA will always channels to work
focus on advancing science and fulfilling that haven’t worked

its duty to serving the public interest.”*° )
before, or weren't

even possible to
work 10-15 years
ago.”

OAA Partnerships3'323334

An example of NOAA's partnerships can be
seen in the Climate Data Initiative, launched
in March 2014 by the Obama administration
with the goal of leveraging the government’s
data resources to stimulate inn‘ovation and
entrepreneurship in response to climate
change. As a part of the president’s Climate Action Plan, the Climate Data Initiative launched

a number of significant commitments from federal agencies (including NOAA), private-sector
collaborators and research institutions to combat climate change through data-driven innovation.®

— Tim Owen, NOAA Climate
Services Division

Google

In support of the White House Climate Data Initiative, Google is donating one petabyte of cloud
storage to house satellite observations, digital elevation data and climate/weather model data
sets and 50 million CPU hours of high-performance cloud computing resources on the Google
Earth Engine geospatial analysis platform. The goal is to make climate information “as accessible
to the public as using Google Maps to get driving directions.”

Climate Central

Climate Central, a nonprofit news organization that performs analysis on climate science

to inform reporting, will release a “free Web tool providing local projections, maps and
assessments of exposure to sea level rise and coastal flooding tabulated for every coastal

zip code, municipality, county and state in the U.S., along with planning, legislative and other
geographic districts.” Exposure assessments will cover more than 100 demographic, economic,

30 Govlab interview with Zachary Goldstein, Chief Information Officer, NOAA, September 3, 2015.

31 “Google’s Participation in the Climate Data Initiative.”
https://docs.google.com/document/d/15BH83pdO0-hY-vnznLxCU6mMH9sZ_8mkSZHBIJsOPqU4/pub.

32 “Surging Seas.” Surging Seas: Sea Level Rise Analysis by Climate Central. http://sealevel.climatecentral.org/.

33 “Creating a Climate-Resilient Planet with Maps, Apps, and Data.” ArcWatch: GIS News, Views, and Insights. April 1, 2014.
http://www.esri.com/esri-news/arcwatch/0414/creating-a-climate-resilient-planet-with-apps-maps-and-data

34 “Creating a Climate-Resilient Planet with Maps, Apps, and Data.” ArcWatch: GIS News, Views, and Insights. April 1, 2014.
http://www.esri.com/esri-news/arcwatch/0414/creating-a-climate-resilient-planet-with-apps-maps-and-data

35 “FACT SHEET: The President’s Climate Data Initiative: Empowering America’s Communities To Prepare For The Effects Of
Climate Change.” The White House, 2014. http://www.whitehouse.gov/the-press-office/2014/03/19/fact-sheet-president-s-cli-
mate-data-initiative-empowering-america-s-comm.
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http://www.whitehouse.gov/the-press-office/2014/03/19/fact-sheet-president-s-climate-data-initiative-empowering-america-s-comm
http://www.whitehouse.gov/the-press-office/2014/03/19/fact-sheet-president-s-climate-data-initiative-empowering-america-s-comm

infrastructure and environmental variables using data drawn mainly from federal sources,
including NOAA open data.

Esri

Esri, a data and geography research group focused on sustainability, is offering geospatial
technology and expertise to 12 coastal cities to help them build maps and applications with
NOAA data to help plan for climate change’s impact. Esri will also host a new climate-focused
geo-collaboration portal and sponsor a Climate Resilience App Challenge, awarding prizes to
applications that focus on solutions to climate-related issues.

1. IMPACT

There are many ways to measure the impact of NOAA's data and its data portal. One fairly
conventional way is simply to look at data consumption — to count visitors to the site and data
downloads. NOAA officials remark that these usage numbers reveal an increase over time,
as user interest in and sophistication with data increases, as does the amount of data and
products NOAA offers.? Tim Owen, chief of the NOAA Climate Information Services Division,
explains that open data has “raised our awareness of the level of sophistication of the use-
community and in turn forces the government to step up the response.”’

Economic Benefits

However, data consumption does not on its own provide an accurate indicator of value created.
What matters is not how much data users download or analyze, but what they do with that data.

More sectors of the U.S. economy are recognizing the impacts of weather, water and climate
on their operations and are becoming more sophisticated at using weather-related information
to make better decisions. NOAA's National Weather Service (NWS) collects environmental
information and provides services for other governmental agencies, emergency managers,
the private sector, the public and the global community. NOAA's National Ocean Service

(NOS) provides ocean and coastal science, tools and services to address threats to coastal
areas such as climate change, population growth, port congestion and contaminants in the
environment, all working toward healthy coasts, coastal populations and coastal economies.

To better understand the impact of its data, NOAA has made a number of quantitative estimates
of the value of its products and services using the Value of Information (VOI) methodologies.
These methodologies are based on the premise that the information informs decisions, and
that these decisions have real-world economic outcomes.*®

36 Govlab interview with Tim Owen, Chief of Climate Information Services Division, NOAA, July 27, 2015.

37 Govlab interview with Tim Owen, Chief of Climate Information Services Division, NOAA, July 27, 2015.

38 “Value of a Weather Ready Nation.” NOAA. October 13, 2011.
http://www.ppi.noaa.gov/wp-content/uploads/PPI-Weather-Econ-Stats-10-13-11.pdf
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Several methodologies can be employed to estimate VOI, including:®

The first is to model and compare the outcomes of decisions taken with information vs. those
taken without information.

« The second is to ask stakeholders (e.g., those who have taken decisions using information)
to assess the value of the information they used — i.e., a self-assessment methodology.

- The third is by comparing data from actual events — i.e., observed effects of, for example,
weather phenomena with and without forecasts or warnings.*%#

Based on these various methodologies (and sometimes a combination of them), several
estimates have been made of the VOI of NOAA's data products:*?43

« NOAA real-time data supplies a burgeoning private weather service industry with well over
$700 million in value added annually.

« The United States’ $8-10 billion and growing annual Weather Derivatives financial industry
relies on NOAA's seasonal weather data and records.

- NOAA's forecasts and warnings and associated emergency responses result in $3 billion in a
typical hurricane season.

- United States electricity generators save $166 million annually using 24-hour temperature
forecasts.

« Economic benefits of new investments in United States coastal ocean observing systems
from improved coastal marine information is estimated at over $700 million annually.

. Benefits to world ship routing from NOAA polar satellite data is estimated at $95 million annually.

- Every dollar invested in mitigation of storm-surge effects on coastal communities saves the
U.S. taxpayer four dollars in losses from natural hazards.

- Installation of NWS Doppler radars reduced tornado fatalities and injuries by 40 percent from
the levels in late 80s and early 90s.

Other studies have attempted to quantify the value of accurate weather data over the years.
Notable findings include:

39 Adams, RM., C.C. Chen, B.A. McCarl, and RW. Weiher, “The economic consequences of ENSO events for agriculture,”
Climate Research, 13 (December 10, 1999). Available at: http://www.int-res.com/articles/cr/13/c013p165.pdf

40 “Value of a Weather Ready Nation.” NOAA. October 13, 2011.
http://www.ppi.noaa.gov/wp-content/uploads/PPI-Weather-Econ-Stats-10-13-11.pdf

41 Weiher, Rodney. “Assessing the Economic & Social Benefits of NOAA Data.” NOAA. February 2008.
http://www.oecd.org/sti/ieconomy/40066192.pdf

42 “Value of a Weather Ready Nation.” NOAA. October 13, 2011.
http://www.ppi.noaa.gov/wp-content/uploads/PPI-Weather-Econ-Stats-10-13-11.pdf

43 “The Economic Value of Resilient Coastal Communities.” NOAA. March 18, 2013.
http://www.ppi.noaa.gov/wp-content/uploads/EconomicValueofResilientCoastalCommunities.pdf.
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The agriculture industry has always been among the most important consumers of NOAA's
products. By providing more accurate climate forecasts and more timely warnings of adverse
weather, NOAA has helped the industry improve decision-making and crop yields. According
to one estimate, data provided by the NWS Climate Prediction Center — a component of
NOAA* — has benefited U.S. agriculture by over $460 million by helping guide planting
decisions in El Nifio, normal and La Nifia years.*®

The U.S. electricity industry is estimated to save $166 million every year due to better
forecasts that allow it to estimate and plan for demand. Each percentage point of
improvement in the quality of forecasts saves an additional $1.4 million; each 1°C
improvement results in approximately $59 million of additional savings annually.*®

According to a nationwide survey, 96 percent of the U.S. public obtains, either actively or
passively, 301 billion forecasts each year. Based on an average annual household value of
$286 placed on weather information,*” the American public collectively receives $31.5 billion
in benefits from forecasts each year. These benefits far exceed the $5.1 billion spent annually
by both private and public weather bureaus on generating forecasts.*®

Data from NOAA (and other government agencies) has also created value by spurring the
development of a booming weather-related industry that creates jobs and new economic
opportunities. According to Aneesh Chopra, the nation’s former chief technology officer,
“Weather is a $5 billion-a-year industry.*® Some prominent examples of companies built around
weather data include The Weather Channel, which uses NOAA data to reach some 97.3 million
American households; and the Climate Corporation, which used weather data to provide
“weather insurance” to businesses and was sold in 2013 to Monsanto for $930 million.*°

Using the self-assessment methodology mentioned above to estimate VOI, a survey was
conducted of households in states prone to hurricane damage to learn how much taxpayers
would be willing to pay for enhanced hurricane forecasts. Researchers found that, on
average, households in at-risk states were willing to pay an additional $14.34 per year.

44
45
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http://www.weather.gov/about

“Value of a Weather Ready Nation.” NOAA. October 13, 2011. http://www.ppi.noaa.gov/wp-content/uploads/PPI-Weather-
Econ-Stats-10-13-11.pdf

Teisberg, T., R. Weiher, and A. Khotanzad. “The Economic Value of Temperature Forecasts in Electricity Generation.” Bulletin
of the American Meteorological Society, Vol. 86, No. 12. December, 2005. http:/journals.ametsoc.org/doi/pdf/10.1175/BAMS-
86-12-1765

Lazo, Jeffrey K., Rebecca E. Morss, and Julie L. Demuth. “300 Billion Served: Sources, Perceptions, Uses, and Values of
Weather Forecasts.” Bulletin of the American Meteorological Society, Vol. 90. June 2009. http://journals.ametsoc.org/doi/
pdf/10.1175/2008BAMS2604 1

Lazo, Jeffrey K., Rebecca E. Morss, and Julie L. Demuth. “300 Billion Served: Sources, Perceptions, Uses, and Values of
Weather Forecasts.” Bulletin of the American Meteorological Society, Vol. 90. June 2009. http://journals.ametsoc.org/doi/
pdf/10.1175/2008BAMS2604 1

“Government Data Could Unleash Economic Growth, Expert Says,” Government Technology. December 11, 2014. http:/
www.govtech.com/data/Government-Data-Could-Unleash-Economic-Growth-Expert-Says.html.

Upbin, Bruce. “Monsanto Buys Climate Corp for $930 Million.” Forbes. October 2, 2013. http://www.forbes.com/sites/bru-
ceupbin/2013/10/02/monsanto-buys-climate-corp-for-930-million/

Lazo, J.K., D.M. Waldman, B.H. Morrow, and J.A. Thacher. “Assessment of Household Evacuation Decision Making and the
Benefits of Improved Hurricane Forecasting.” Weather and Forecasting, Vol. 25, No. 1. February, 2010.
http://journals.ametsoc.org/doi/pdf/10.1175/2009WAF22223101
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Additionally, some of NOAA's impacts are less obviously economic in nature. But while fighting
erosion and lessening toxins in coastal waters clearly have wider benefits, these results can
help to bolster, for example, tourism industries and lessen disaster-related economic losses.

« Penny Pritzker, the U.S. Secretary of Commerce, recently pointed out that more accurate
weather forecasts have saved lives by improving warning-times for events like tornadoes,
resulting in individuals having more time to get to safety, and also for businesses to prepare
their properties and activities to mitigate damage.*?

« NOAA's data has proved instrumental in a number of environmental and conservation efforts
in recent years whether through one of operating units or other government agencies using
NOAA data. For example, the data has been used to track and respond to coastal erosion;®?
to predict and forecast areas at risk from wildfires, particularly in southern California;>* to
protect ecosystems in the Gulf of Mexico that are adversely affected by toxins released
by algae blooms in coastal waters;®> and in a host of additional settings and applications
designed to protect water bodies, forests, animal life and other natural phenomena, key
factors in many regional economies, including seafood, recreation, tourism, property and
development.

V. CHALLENGES
.. [ Ejverything that

NOAA's ultimate ambition is to make more data we do is of service
available at any time, in any format. While the
organization has made significant strides toward that
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goal, several challenges remain. These include: kindergarten students to

Scaling aviators, every spectrum
, - of the public has

Despite NOAAshleadershlp in open data, | Someth/ng that NOAA

some data remains locked up due to technical

and resource-related challenges. As data touches in their lives.”

collection and analysis grows both in volume

and complexity, NOAA will have to continue — Allison Soussi-Tanani, NOAA

integrating new technologies to provide accurate, Digital Strategy Lead and Web

useful data services and keep up with user Committee Co-Chair

demand and sophistication. NOAA's Big Data

52 “U.S. Secretary of Commerce Penny Pritzker Delivers Remarks on the Power and Potential of Open Government Data.”
2014 Esri International User’s Conference, July 14, 2014.
http://www.commerce.gov/news/secretary-speeches/2014/07/us-secretary-commerce-penny-pritzker-delivers-re-
marks-power-and

53 “Stories from the Field.” Digital Coast, Office for Coastal Management, NOAA. http://coast.noaa.gov/digitalcoast/stories/list

54 “Assessing Fire Hazard Risk in Southern California.” Digital Coast, Office for Coastal Management, NOAA.
http://coast.noaa.gov/digitalcoast/stories/californiafire

55 “Harmful Algal Blooms Observing System — HABSOS,” NOAA: Harmful Algal Blooms Observing System.
http://habsos.noaa.gov/.
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Partnership, a plan to collaborate more closely with the private sector, described further below,
should prove central to meeting this challenge. Through the Partnership, NOAA will be able to
crowdsource and assess innovative ideas directly from the private sector to help meet existing
and emerging demands. Crowdsourcing solutions among partners and the public will also help
NOAA to more quickly identify gaps or quality issues with the data, as more users mean more
frequent testing of the data.®®

To help scale, NOAA is also working to measure how open its data is by taking an inventory of all its
data and analyzing how accessible that data is through its websites. Asking for example, how many
data sets have an online link to the data? Where do those links lead to exactly: a standardized Web
service that lets users download data or a project home page that requires additional navigation?
NOAA hopes this assessment will provide a better understanding of exactly which data sets are
open and to what extent that data meets accepted open standards and usability, in order to better
scale and meet user needs — perhaps by writing software that automatically accesses the catalog
holdings, services offered and formats used for each user need.”’

Data Security

To address data security challenges, from hackers to the broader system risks inherent in such
large volumes of data processing, NOAA has a dedicated Cyber Security Division, which serves
as the NOAA IT security officer. The division oversees the accreditation of NOAA's IT systems,
including the “development of computer security plans, risk assessments, development and
testing of contingency/disaster recovery plans, and system certification.” NOAA also has an
Information Technology (IT) Security Program with a dedicated Computer Incident Response
Team, which provides “reasonable and acceptable assurance that IT systems are performing
as specified; that information is provided adequate protection; that data and software integrity
is maintained; and, that unplanned disruptions of processing will not seriously impact mission
accomplishment.” While data security will likely always be a threat, as it is with any data service,
continued investment in the Cyber Security Division can help NOAA mitigate any risks.

Understanding User Needs

In order to keep growing and serving its users, NOAA must also develop more accurate

data use measurement tools and better understand its user capabilities and needs. To those
ends, NOAA has already expanded upon rudimentary measures of usage (e.g., volume and
downloads) to more detailed customer analytics over the past decade, and has provided more
data formats, visualizations and applications in response to user requests. To remain useful and
meet its full potential for users, NOAA will have to continue investing in customer analytics and
apply the insights learned from analyzing user behavior toward developing more products and
services, as user needs inevitably evolve and grow.®®

56 Govlab interview with Maria Patterson, Scientific Lead, Open Science Data Cloud, University of Chicago, Open Cloud
Consortium, October 1, 2015.

57 Govlab interview with Jeff De La Beaujardiere, Data Management Architect, NOAA, September 18, 2015.

58 Govlab interview with Tim Owen, Chief of Climate Information Services Division, NOAA, July 27, 2015.
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Better understanding of user needs is also one of the goals of the Big Data Project (detailed
below.) By partnering with key private sector actors involved in big data, open data and cloud
computing, NOAA can directly collaborate with experts representing different user bases and
their specific needs regarding open data access, types, standards and products. Building an
active “ecosystem” around the data, with an active feedback loop among partners, is “very high
on [NOAATs list of priorities,”®® and will help NOAA better address this challenge as its open
data initiatives continue to scale in size and scope.

Data Navigation and User Experience

NOAA is also seeking to improve user experience by redesigning its entire Web presence,

a process launched in 2014. Given NOAA's history as an aggregation of different agencies,
its Web presence grew in a similar way, with many sub-sites with siloed information that may
be difficult to find and/or repeat elsewhere, making navigation difficult. To make the Web
experience more cohesive, NOAA has been working to promote itself both internally and
externally as more of a unified entity, shifting from “this is my [agency’s] content, to this is our
[NOAA's] content.”®® Redesigning its websites and portals under this mindset will hopefully
help unify NOAA's messaging in addition to improving user experience and understanding of
NOAA's offerings.®'

The other cultural driver to the website redesign is viewing NOAA as a service agency, with
the “understanding that everything that we do is of service to someone. From kindergarten
students to aviators, every spectrum of the public has something that NOAA touches their
lives,” and therefore the website, and NOAA data, should be as accessible and open to users
as possible.®?

Data Awareness

Finally, raising and promoting data awareness remains a challenge. Although NOAA's customer
service teams help customers navigate data sets and tools they may not be aware of through
Web channels, list-servs, targeted outreach initiatives and surveys,®® there may be new
potential clients or users who could benefit from NOAA's data, and who are currently unaware
of the portal, do not have a formal partnership with NOAA, and/or are not as sophisticated as a
typical NOAA data-user and so would need more assistance.

For the end user, who's not necessarily the “expert data manipulator,” according to NOAA's de
La Beaujardiere: “The really key thing is to be able to see yourself in the data or have the data
apply to you or where you are. If people are given a global figure, e.qg., temperature around
the globe is going to go up by a tenth of a degree, then that doesn’t seem to have much of

59 Govlab interview with Maria Patterson, Scientific Lead, Open Science Data Cloud, University of Chicago, Open Cloud
Consortium, October 1, 2015.

60 Govlab interview with Allison Soussi-Tanani, Digital Strategy Lead and Web Committee Co-Chair, NOAA, September 16, 2015.

61 Govlab interview with Allison Soussi-Tanani, Digital Strategy Lead and Web Committee Co-Chair, NOAA, September 16, 2015.

62 Govlab interview with Allison Soussi-Tanani, Digital Strategy Lead and Web Committee Co-Chair, NOAA, September 16, 2015.

63 Govlab interview with Tim Owen, Chief of Climate Information Services Division, NOAA, July 27, 2015.
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an impact. If you can see what’s going to happen, has been happening, might happen at your
location, that is probably the most important contextual variable.”*

Therefore, to reach these users, NOAA plans to continue growing its outreach and customer
services teams to identify demands and needs that users may not even be aware of
themselves.®®> Additionally, NOAA plans to continue supporting social media and marketing
efforts, particularly around the more day-to-day stories of not just how NOAA data is impacting
people’s lives, but how the individual people of NOAA prioritize serving citizens.®®

V. LOOKING FORWARD

Key among NOAA's strategies to meet these various challenges is a plan to pursue more
partnerships with private sector companies. In a 2014 speech, the U.S. Secretary of Commerce
Penny Pritzker extolled the virtues of NOAA's work and the weather industry it had spurred. But
she pointed out that, despite all this work, “the public has access to just 10 percent of NOAA's
more than 20 terabytes of data produced daily.” (Twenty terabytes of data is equivalent to
20,480 gigabytes — in other words, NOAA produces the storage capacity of 1,280 standard
iPhones each day.) She went on to suggest that in order to tap into the potential of the
remaining 90 percent, “we must partner with the private sector to make our data even more
useful to businesses, communities, individuals and decision-makers of all types.”®” Her remarks
point to a broader interest in so-called “data collaboratives,” innovative solutions for cross-
sectoral data collaboration to benefit the public good.

At the heart of NOAA's plans to develop more partnerships is its “Big Data Project.”®® In February
2014, NOAA issued a request for information (RFI) to businesses and researchers to solicit ideas
from the private sector on ways to better improve access to, and the usability of, its data and data
products,®® opening access to its 30 petabytes of annual environmental data to spur innovation and
economic growth.”® The RFI focused on developing physical infrastructure for storing and sharing
NOAA's data within a publicly accessible cloud that would allow industry experts and scientists to
extrapolate vast amounts of data. After receiving 70 responses from individuals, academia and
industry organizations, NOAA developed an initial concept for its big data partnership business

64 Govlab interview with Jeff De La Beaujardiere, Data Management Architect, NOAA, September 18, 2015.
65 http://www.cio.noaa.gov/cio_orgs.html
66 Govlab interview with Allison Soussi-Tanani, Digital Strategy Lead and Web Committee Co-Chair, NOAA, September 16, 2015.

67 “U.S. Secretary of Commerce Penny Pritzker Delivers Remarks on the Power and Potential of Open Government Data.” U.S.

Department of Commerce. July 14, 2014. http://www.commerce.gov/news/secretary-speeches/2014/07/us-secretary-com-
merce-penny-pritzker-delivers-remarks-power-and.

68 https://data-alliance.noaa.gov/

69 “NOAA announces RFI to unleash power of ‘big data.”” NOAA. February 24, 2014.
http://www.noaanews.noaa.gov/stories2014/20140224_bigdata.html.

70 “NOAA Looks for Advice to Make Its Data Easier to Use.” Eos, Vol. 95, No. 11. March 18, 2014.
http://onlinelibrary.wiley.com/doi/101002/2014EO110003/pdf
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https://data-alliance.noaa.gov/
http://www.noaanews.noaa.gov/stories2014/20140224_bigdata.html

model called The Cooperative Research & Development Agreement (CRADA).

Currently, there are two major pipelines of NOAA data. The first is station-based data via
weather services channels, which has an established pipeline that can publish all data, in near
real time.”? The other data, consisting of remote sensing, radar and other advanced forecast
and climate research data, however, has a much higher volume and can only be handled by a
supercomputer. Providing unlimited access therefore poses a problem, as NOAA currently does
not have the resources to allow unlimited access without risking slowing down the entire data
system. As NOAA CIO Zach Goldstein explains, “The last thing | want to do is run the risk of
preventing citizens from getting information on hurricanes, for example. People’s lives depend
on getting information from NOAA."”3

As part of CRADA, private companies IBM, Amazon, Google, Microsoft and nonprofit Open
Cloud Consortium (OCC) will help NOAA publish this supercomputer data with almost no
latency, while innovating, researching and providing feedback on the data.”* The CRADA model
allows NOAA to explore what works from a cloud perspective without risking slowing down its
current data publishing processes. Instead, the Big Data Project will take an iterative approach,
starting with a few large data sets and allowing CRADA members themselves to determine
how to most efficiently and effective publish the data into the public domain.”> NOAA chose
this incremental approach to help maximize value by better understanding which data sets are
most valuable, and to encourage a feedback loop among Big Data Project partners.®

CRADA is also innovative in that it asks the private companies involved to pay the marginal cost
for the data, with Goldstein noting that “it may be open but it's not free.””” Dr. Maria Patterson

of the Open Cloud Consortium (OCC) echoes this sentiment, noting that data being “freely
available doesn’t mean there is not a cost associated with it,” and in order to have a lot of

data open, someone has to be paying for storage, access and sharing. To balance this cost,
therefore, NOAA will not charge users for access to the data itself, but if the cost of providing
new access requires additional resources, CRADA members will absorb that marginal cost. If
successful, the Big Data Project will represent a new and cost-effective approach to publishing
and utilizing NOAA's vast data resources.

It is important to highlight that in addition to offering an innovative public-private business model,
the research component of the Big Data Project is equally valuable, illustrated by the fact that
the partners involved are not “contractors” but participants in a “cooperative research and

71 “NOAA asks industry to fund open data program.” Federal Times. November 18, 2014.
http://www.federaltimes.com/article/20141114/FEDIT03/311140011/NOAA-asks-industry-fund-open-data-program

72 Govlab interview with Tim Owen, Chief of Climate Information Services Division, NOAA, July 27, 2015

73 Govlab interview with Zachary Goldstein, Chief Information Officer, NOAA, September 3, 2015.

74 Govlab interview with Maria Patterson, Scientific Lead, Open Science Data Cloud, University of Chicago, Open Cloud Con-
sortium, October 1, 2015.

75 Govlab interview with Zachary Goldstein, Chief Information Officer, NOAA, September 3, 2015.

76 Govlab interview with Maria Patterson, Scientific Lead, Open Science Data Cloud, University of Chicago, Open Cloud Con-
sortium, October 1, 2015.

77 Govlab interview with Zachary Goldstein, Chief Information Officer, NOAA, September 3, 2015.
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http://www.federaltimes.com/article/20141114/FEDIT03/311140011/NOAA-asks-industry-fund-open-data-program

development agreement.”’® As Dr. Patterson explains, NOAA was very deliberate in developing
the CRADA approach, and that “the entire project itself is its own research experiment — asking
how can NOAA work with partners in a mutually beneficial arrangement to release data into an
ecosystem. If the business model fails, the research project can still succeed in identifying what
works and what does not work.””® NOAA CIO Zach Goldstein expands upon this sentiment, “No
one else in government has looked at building open data with big data in this way. What we’re
doing that’s unique is putting it all together and updating it with today’s technology. It's possible it
won’t work, and NOAA may eventually have to resort to a more traditional pay-per-service model,
but the only way we’ll fail is if we fail to learn — if we fail to try.”®°

As anticipated, the partnership with the private sector combines three powerful resources:
NOAA's tremendous volume of high-quality environmental data and advanced data products,
private industry’s vast infrastructure and technical capacity, and the American economy’s
innovation and energy. The overall goal is to create a sustainable, market-driven ecosystem that
lowers the cost barrier to data publication, spurs economic development and creates new jobs.

From its early, closed inception to today’s Data Portal to tomorrow’s Big Data Project, the
evolution of NOAA's data efforts represents a powerful illustration of how opening data can
have significant economic, social, environmental and other impacts. The changes wrought by
NOAA's 30 petabytes of annual data have rippled through American (and, indeed, global) life,
often under the surface, but no less powerful for that. With NOAA's plans for expansion and
new partnerships, there is every reason to believe that further transformations await.

78 Govlab interview with Maria Patterson, Scientific Lead, Open Science Data Cloud, University of Chicago, Open Cloud Con-
sortium, October 1, 2015.

79 Govlab interview with Maria Patterson, Scientific Lead, Open Science Data Cloud, University of Chicago, Open Cloud Con-
sortium, October 1, 2015.

80 Govlab interview with Zachary Goldstein, Chief Information Officer, NOAA, September 3, 2015.
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