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Background & Motivation

* Quantifying the availability, use, and risks to our national
water resources is an issue of national importance for
the present and the foreseeable future.

* Improving access to data and enabling open exchange of
water information is foundational to identifying and
understanding existing water resources issues -
particularly in the face of climate change and
unprecedented drought.



Background & Motivation

 There have been numerous studies, reports,
and publications indicating fragmentation of
water information.

 "Foundational to [meeting the global water
challenge] is the need to improve access to
and exchange of water data and
Information, including better modeling of the
hydrologic cycle, to include the impact of
human-use decisions.” — John Holdren



Open Data Access Policy -
Background

AMERICAN PEOPLE

White House Strategy — May 2012

e Digital Government: “Building a 215t Century Platform to Better Serve the American
People”

OSTP Memorandum — February 2013
* “Increasing Access to the Results of Federally Funded Scientific Research”

Executive Order — May 2013

* “Making Open and Machine Readable the New Default for Government
Information”

OMB Memorandum — May 2013
e Open Data Policy— “Managing Information as an Asset”

Big Earth Data Initiative — 2014 President’s Budget

* improve the Discoverability, Accessibility and Usability of Earth science data
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Presentation Notes
Digital Government
Requires government agencies to take proactive steps to 
Extend access to government data
Adopt & support emerging technology and shared services
Protect information resources
Strategic Principles
An “Information-Centric” approach—Moves us from managing “documents” to managing discrete pieces of open data and content which can be tagged, shared, secured, mashed up and presented in the way that is most useful for the consumer of that information.
A “Shared Platform” approach—Promotes working together, both within and across agencies, to reduce costs, streamline development, apply consistent standards, and ensure consistency in how we create and deliver information.
A “Customer-Centric” approach—Influences how agencies create, manage, and present data through websites, mobile applications, raw data sets, and other modes of delivery, and allows customers to shape, share and consume information, whenever and however they want it.
A platform of “Security and Privacy”—Ensures this innovation happens in a way that ensures the safe and secure delivery and use of digital services to protect information and privacy.
	OSTP Memorandum – “Increasing Access to the Results of Federally Funded Scientific Research”
Requires a plan to support increased public access to the results of research (scholarly publications and science data) funded by the Federal Government
OMB Memorandum – Open Data Policy
Establishes a federal framework for information management to promote interoperability and openness
Requires agencies to establish new policies, procedures and controls in proactively making data available and accessible
Requires an enterprise data inventory and public data listing  



White House Climate Data Initiative

March 2014

* Assembly and
exposure of federal
government
information to
communities and
private sector

* Engagement to
develop new
applications for
citizens and industry

White House Climate Data Initiative Launch
Wednesday, March 19, 2014 | 5:15 p.m. to 6:45 pm
Eisenhower Executive Office Building | Seuth Court Auditorium, Washingion, D.C,
H#ClimateData

Axsistent to the Prestdent
Whire House Office of !

and Technedogy and Director

¢ and Techmalogy Palicy

Michael Boots
Acting Cheil
White Howse Council on Emvironmental Quality

Podesia
Cammselar ta the President

Dr. Kathryn L. Sullivan
g Oeeans and Atmosphere
Reprrimern af Conmrerce

Under Secreia

Stephen Harper
Crlnbal Divecior, F ent and Energy Policy
W FON

Joel D
Execuwiive Direcior
Chesapeake Conservancy

Denice Ross
Birector of Enterprise Tnformali
City of New Orleany

Dr. Ellen Stofan
Chief Scientist
Nariona! Aeromaurics and Space Adminismation

Rachel Kvie
Vice President and Special Em

Warld B

for

Moore
er

Gangle Earth



Presenter
Presentation Notes
A water theme of climate.data.gov is now starting. An initial goal that is shared with the FGDC proposal is to develop a catalog of water data and water data services.  


Major Transitions in Geospatial Info

e Paper maps to digital data

* National Spatial Data
Infrastructure
development

e Started in 1990’s Maps ‘
e Took more than a decade

to complete Data n
e Digital data to web services
e Started several years ago

e Will take years to
complete

Services

*Courtesy David Maidment, University of Texas
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Major Transitions in Geospatial Info

e Paper maps to digital data

* National Spatial Data
Infrastructure
development

e Started in 1990’s Maps ‘
e Took more than a decade

to complete Data n
e Digital data to web services ,
Services
e Started several years ago j
e Will take years to Open Water Web
complete

What would that look like?



Open Water Data Vision

 Foundational National Data Sets with Data Services to support a
wide variety of water user applications

 Water data metadata, web services and a community accessible
on the Federal Geospatial Platform

e Access to integrated real-time monitoring data
e Data Assimilation for a National Modeling capability

 Water Maps and other Derivative Products that integrate
geospatial & water observations
e Such as: current conditions, precipitation estimates, reservoir storage

 Marketplace of open source applications (models, data
visualizations, etc.) built upon Open Water Web Services



National Spatial Data Infrastructure

National Spatial Data Infrastructure Strategic Plan
20142016

FederalGeographicDataCommittee ’

Federal Geographic Data Committee

Public Comment Draft (Version 2)

July 31, 2013
NOTE:
This revised draft of the NSDI Strategic Plan [Version 2) has been prepared for public review and
comment. | i on submitting are posted at, i

Comments are due by August 21, 2013. For additional information on the NSDI strategic planning
fadc gow/nsdi-plan.

Desired Future State of NSDI

e Create network of resources and
services

e Facilitate discovery, access and
application of resources

* Leverage shared standard-based
services

* Develop core set of information
layers that interface with
nonspatial data

e Use real-time data feeds and
sensor webs
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The goals of the FGDC NSDI are identical to those of the service-oriented and standards-based strategy suggested in this proposal.  Layers for hydrology include:�

Streamflow
GW Levels 
Water Quality
Reservoir Storage 
Snow depth
Elevation
Hydrography – NHD/WBD
Land cover and landscape variables
Climate / Weather / ET
Soil Moisture
Human Water Use 
Withdrawals
Return Flows,
Diversions,
Losses



National Spatial Data Infrastructure

‘ ‘ Desired Future State of NSDI

Can this vision be
realized for water
data?

nonspatial data
e Use real-time data feeds and

NOTE:
This revised draft of the NSDI Strategic Plan [Version 2) has been prepared for public review and
A ions on itting are posted at woww. fgde govinzdi-plan.
Comments are due by August 21, 2013. For additional information on the NSDI strategic planning S e n S O r We S
ocess, please visit: www fgdc gov/nsdi-plan.
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The goals of the FGDC NSDI are identical to those of the service-oriented and standards-based strategy suggested in this proposal.  Layers for hydrology include:�
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Map of real-time streamflow compared to historical
streamflow for the day of the year (United States)
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Open Data Maps provide visualizations of current hydrologic conditions across the nation.  We foresee other maps which integrate real-time data from multiple agencies to help summarize and communicate other aspects of the hydrologic cycle and contribute to both a common operating picture  as well as a National Water Census. 


NWISWeb and NWIS Water Services
in Millions of Successful Page Requests
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USGS has long been committed to providing open access to water data.  Since 2011, USGS has distributed hydrologic data via web services.  In June 2014, Web service usage nearly exceeded traditional usage of the National Water Information System.  Web services have allowed for other federal agencies to embed USGS data within their operational systems as well as allowing the private and not for profit sectors to provide added value to water data from the federal government.


Foundational Water Data Sets

o Streamflow

e Groundwater levels

e Aquifers

e Water quality

e Reservoir storage
 Elevation

e Hydrography — NHD/WBD

Landscape Variables
Climate/Weather/ET
Soil moisture

Human water use
- Withdrawals

. Return flows

. Diversions

. Losses



Building Upon

Success

HOI]

Advisory Committee
on Water Information
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NATE TRANSITIONS HERE

There’s a lot of good work happening in this space.


OG C/W M O Hydrology Domain Working Group

4-Year International Effort — WaterMIL

A time series for one variable at one location

WaterML2

Technical Meetings Every 3 Months

Hydrology Domain Working Group formed
OGC observer at CHy-13

Three Interoperability Experiments
(surface water, groundwater, forecasting)
Annual week-long workshops

MEMORANDUM OF UNDERSTANDING Involvement by many countries
BETWEEN

THE WORLD METEOROLOGICAL
ORGANIZATION

AND Acknowledgements: OGC, WMO, GRDC, NWS, CUAHSI,
THE OPEN GEOSPATIAL CONSORTIUM, INC. BoM/CSIRO, USGS, GSC, Kisters,

November 2009

2008 2009 2010 2011 2012
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FGDC has had a longstanding relationship with OGC.  Hydrology now represented there with the Hydrology Domain Working Group.  Sharing water data more effectively is a goal shared across the globe and this international forum allows experts from various nations to develop solutions collaboratively and within a formal standards development process.

(1)    A four-year international effort has been undertaken to reconcile WaterML with international standards;
(2)    This effort was initiated with the establishment of an Hydrology Domain Working Group by the Open Geospatial Consortium in September 2008;
(3)    An OGC representative attended the WMO Congress of the Commission for Hydrology in 2008
(4)    A formal agreement between Secretary General of WMO and President of OGC in 2009 to jointly develop standards for hydrology, climatology, oceanography and climatology;
(5)    The joint OGC/WMO Hydrology Domain Working Group was supported by a large work effort, annual week-long workshops, four interoperability experiments for surface and groundwater data exchange, and participation by many countries;
(6)    In June 2012, the OGC voted to adopt the revised version, WaterML2 as an international standard for exchange of water resources time series (the first such public standard that has existed);
(7)    This Congress to the WMO Commission for Hydrology to whom I am speaking is considering WaterML2 for adoption as an official standard by WMO

We recommend the within this proposal that this remain an important forum for developing standards.


Suite of Water Information Standards

WaterML2Part1:

HY_ Features,

feature model
(OGC11-039r3)

OGC

common hydrologic

Water Quantity
Observation
(OGC10-126rX)

WaterML2Part2:
Gauging
Observation
(OGC13-021rX)

WaterML2Part3:
Water Quality
Observation
(OGC14-003rX)

Suite of Water Information Standards:

WaterML2Part4:
Groundwater
(GWML2, under
development)

SoilML:
Soil-water
component

towards the identification, observation
and representation of hydrologic
features using standards

CSML3:
Atmospheric-
water
component

*Copyright © 2014 Open Geospatial Consortium

TimeSeriesML
(under
development)

WaterML2Part5:
River Channel
(RiverML, under
development)




CUAHSI Water Data Center

Welcome to the CUAHSI Water Data Center

The WDC provides data services to the hvdrologic science community and other critical-zone science
communities that require access to various sources of water data to perform research on
fundamental challenges in hydrology and Earth System science. We enable the water research
community through supporting data access and publication, software development and curation, in
addition to the development of standards.

Tweets % Follow
CUAHSI 7h
@CUAHSI

thanks to all who joined our
cyberseminar yesterday! stay
tuned for more sessions and
send us your ideas on what
you'd like to see next!
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The US academic community of hydrology has united behind CUAHSI to advance web service approaches for sharing research and government sources of data.  We propose a continued strong collaboration with the research community in developing a standards based architecture that covers the hydrologic cycle.


Western Water Data Exchange (WaDE)
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Integrated Water Resources Science and Services
(IWRSS)

|

| Integrated Water o— Roadmap Document
Aligns multiple agencies | Stience and Services )

A . (IWRSS)
with complimentary water: |
related missions to: An Integrated and Adaptive Roadmap for Purpose,
f Operational Implementation V_S_COPe, ;
Ision an

. Goals

* Integrate services and service
delivery

Don Cline, NOAA (Compilation) y
IWRSS Workshop Participants (NOAA. USACE. USGS)

*Improve river and flood e e o Human Dnersns 1
. ross-cutting Theme Teams 1o7
forecasts i

e
Technical Information Senvices

Regional Case Study Contribu

* Provide new summit-to-sea

water resources analysesand | 4 14 ‘ -.![4‘!?\}
forecasts \ U et
:

* Enable more effective use of

resources \ V
Februa: <

’ http://www.nohrsc.noaa.gov/~cline/IWRSS/IWRSS_ROADMAP_v1.0.pdf




Overview: National Water Center (NWC)

e Common Operating Picture for Water Resources
e Geo-Intelligence Laboratory

e Science and software studio

e Systems proving ground

INTEGRATED WATER RESOURCES
SCIENCE AND SERVICES (IWRSS)
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NWC opened May 2014

IWRSS is a new interagency collaboration within the water sector. IWRSS brings a consortium of United States federal agencies with complementary water resources missions together to share resources to help solve the nation's water resources issues. Initiated through an Interagency Memorandum of Understanding (MOU), IWRSS's overarching objective is to enable and demonstrate a broad, interactive national water resources information system to serve as a reliable and authoritative means for adaptive water related planning, preparedness and response activities. The goals are to:
	
- integrate information delivery and simplify access to this data,
increase accuracy and timeliness of water information, and
provide summit-to-the-sea high resolution water resources information and forecasts

Currently the collaboration is with three United States federal agencies: USGS, NOAA, and USACE. Other federal agencies are expected to join the consortium in the near future. Two initial charters have been written to support and help define the IWRSS effort. The first charter is the National Flood Inundation Mapping (NFIM); with the second charter being the System Interoperability and Data Synchronization (SIDSRT). Interagency teams have been identified and charged with addressing the tasks described in the charters.  

The National Water Center has recently opened at U of Alabama (Tuscaloosa) where teams will focus on the topics above. 

This proposal will help advance the System Interoperability and Data Synchronization (SIDSRT) charter, in particular, through an iterative approach of pilots and architecture design / development and implementation.


[source http://www.hec.usace.army.mil/misc/IWRSS/]



National Flood Interoperability Experiment
Data Framework

Time Series Multidimensional Arrays
(WaterML2 and .csv) (WCS and netCDF)
Temporal |- "\ =
-
i
g . _\rjl\ﬂ&%w\mt\"%aj W M
Hydrology Hydraulics
(RFC Basins, (National Flood Hazard Layer,
NHDPIlus Catchments) Flood Inundation Map Libraries)
. WSt \ \{H"--m—-“..\__ e
Geospatial Vol e ‘ |

*Courtesy David Maidment, University of Texas



ACWI — Advisory Committee on
Water Information

Features:
Mark your
calendars

Monitoring
Conference

April 28 -
May 2, 2014

Location:

W e e -~ f o

9th National

Sheet)

mlcp Water Information Coordination Program

Advisory Committee on Water Information

Water Information Coordination Program
The WICP ensures collaborative efforts among
Federal Agencies to improve water information for
decisionmaking about natural resources
management and environmental protection.

Advisory Committee on Water Information
The ACWI represents the interests of water-
information users and professionals in advising the
Federal Government on Federal water-information
programs and their effectiveness in meeting the
Nation's water-information needs. (ACWI Fact
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ACWI through its subcommittees, including the joint ACWI / FGDC committee on spatial water data, has long had the objective of more effectively sharing comparable water data across the federal water sector.  Several significant capabilities now exist through ACWI that include water-quality and groundwater data portals with web services.  These capabilities will be leveraged and integrated within the proposed architecture.


Open Water Data Initiative

Water Data
Catalog

Water Data As a
Service

Enriching
Water Data

Water Data and
Tools
MarketPlace

Find Source Data

Consensus standards

River routing

Community exercise of
tools & data

Create water &
climate themes

Water Map Themes

Coupling with models

Data usage tracking

Recruit/engage
partners

High performance
data delivery

Grounded to geofabric

Community-built
extensions

T EE—

Technical: National Water
Data Infrastructure

Social: Open Water Web
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Before I highlight a few relevant ACWI activities and products, first define OWDI.  Starting from the bottom.  It’s a progression.  


Advisory Committee
on Water Information
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Water Levels, Water Quality, and Well Characteristics data available through one portal “seamlessly”

You will here more about this later from Bob Schreiber and Bill Cunningham.

Success Story: MN Dept of Health able to look at quality of groundwater in context of water quantity


North American interoperability
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The use of standard GW information models allows integration across US and Canadian networks.  Montana and Alberta here.
Features.


North American interoperability

E=1
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Open Water Data Initiative

Water Data
Catalog

Water Data As a
Service

Enriching
Water Data

Water Data and
Tools
MarketPlace

Find Source Data

Consensus standards

River routing

Community exercise of
tools & data

Create water &
climate themes

Water Map Themes

Coupling with models

Data usage tracking

Recruit/engage
partners

High performance
data delivery

Grounded to geofabric

Community-built
extensions

Technical: National Water
Data Infrastructure

Social: Open Water Web
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A common concern and issue of the past is interoperability between large federal databases. Enter WQP…


Toledo, OH Water Ban

Issue: Excess nutrient loading to Locate relevant data: Maumee River
Lake Erie causes toxin-producing watershed streamflow and phosphorus
harmful algal blooms (HAB) concentrations

Environmental Data Discovery and Transformation - Version 1.3.23

Access and Integrate Cnvironmental Observations for Coastal Decision Support
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How would a 50% reduction

I d in fertilizer application in the
TO e O ] O H Wa‘ter B a'n Maumee River watershed
impact phosphorus loads to
surface water?

Display Results | Downstream Tracking || Change Iputs , einc 2 feach, | Export Data. | Session |Layers|
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Map the model resufts by reach or catchment.
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Currently mapping Change in Total Load.
The map is up to date.
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Open Water Data Initiative

Water Data
Catalog

Water Data As a
Service

Enriching
Water Data

Water Data and
Tools
MarketPlace

Find Source Data

Consensus standards

River routing

Community exercise of
tools & data

Create water &
climate themes

Water Map Themes

Coupling with models

Data usage tracking

Recruit/engage
partners

High performance
data delivery

Grounded to geofabric

Community-built
extensions

T EE——

Technical: National Water
Data Infrastructure

Social: Open Water Web




Proposal

* We are proposing an Open Water Data Initiative
that will:

e Build on the work of ACWI, FGDC, OGC, IWRSS, CUAHSI,
WSWC and others to integrate water information into a
connected, national water data framework

e Capitalize on cross-government interest in big data, IT
innovation, Open Data, Data.gov, etc.

e Provide a platform for innovation, modeling, data
sharing and solution development.



Charge for ACWI

* Revive and populate the joint Subcommittee on
Spatial Water Data to design a national water data
Infrastructure;

« Meeting scheduled for next Wed., August 28.

e Work with IWRSS consortium members in the scoping
and implementation of pilot activities;

» Create an integrated water data portfolio for specific
hydrologic regions or basins;

* Develop a technical reference architecture that
supports the sharing of water data and links
observations to geospatial data;

* Leverage the Geospatial Platform to make water data
more accessible and to support water data community
collaboration;



Charge for ACWI cont.

* |dentify how existing investments in water data sharing
can be integrated and leveraged;

* Engage the international community in standards and
technology development including the Open Geospatial
Consortium;

 |dentify and prioritize improvements to relevant
framework geospatial data (National Hydrographic
Dataset, Watershed Boundary Dataset, National
Elevation Dataset, National Geologic Map Database,
and the National Cooperative Soil Survey);

e Utilize the ACWI coordination and governance structure
to support related activities in the federal / academic /
commercial water sector.



Questions?

Kevin T. Gallagher
kgallagher@usgs.gov

Nate Booth
nlbooth@usgs.gov
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