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The New Economics of Water: Blue Gold, “The New Oil” 

Triple Threat 
• Population growth and economic 

development are stressing water supplies 
and increasing vulnerability 

• Climate variability and change is impacting 
water availability and quality, increasing 
uncertainty 

• Aging water infrastructure is forcing 
critical, expensive decisions 

Growing Water Challenges 
National Imperative 
• Protect Life and Property 
• Support Economic Security 
• Protect Health and Environment 
• Mitigate Escalating Risk 
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Growing Water Challenges 
•  Floods 

•  The annual average damage due to flooding has risen each of the 
past three decades (costs adjusted for inflation) 

•  1981-1990:  $4.7 Billion 

•  1991-2000:  $7.9 Billion 

•  2001-2010:  $10.2 Billion 

•  2011 combined flood losses along the Mississippi and Missouri 
Rivers are expected to exceed $6 Billion (USA TODAY; USACE) 

•  Drought 
•  US drought in 2011 rivals the Dust Bowl –                                  

25% of country experiencing severe drought                             
(New York Times) 

•  2011 impacts in Texas alone are expected                                     
to exceed $3 Billion (Associated Press) 
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Growing Water Challenges 

Issue:  NWS, USACE, and USGS were not able to share information and communicate 
in an effective manner during the peak of the event  
Action:  Facilitate improved access to data and ensure common operating picture 
 

Issue:  City officials and the public were not aware of devastating impacts until they 
occurred - severity and extent of inundation not communicated effectively 
Action:  Implement comprehensive flood forecast inundation mapping system 
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Growing Water Challenges 
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What Our Stakeholders Say 
Decision-makers in water management 
sectors need: 
•  Expanded/new high resolution water information in 

space and time to inform decisions 

•  Simplified access to better integrated information  
•  Quantification of uncertainty to 

manage risk 

•  Enhanced communication of 
flood risk using flood forecast 
maps 

NWS completed extensive outreach to objectively define, validate and 
prioritize stakeholder needs 
•  Partnered with Claes Fornell International (CFI) Group and David Ford 

Consulting Engineers  
•  surveyed users of NOAA’s hydrologic information via the American Customer 

Satisfaction Index (2002, 2004, 2006, 2008, 2011) 
•  carried out national surveys and targeted user forums with emergency 

managers, private sector, media, and water resources managers 

USACE conducted National Needs Assessment for all 50 States 
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Example:  New York City 

•  NYC DEP is implementing a $5M water resources 
management decision-support system in an effort to 
improve turbidity control  and balance multiple objectives 

–  Drinking water for population of 9 million 

–  Flood control for 20 million people 

–  Environment/ecosystems (peak flow control, habitat flows) 

•  The system requires comprehensive hydrologic and 
water resources information and forecasts to better 
anticipate and manage conditions affecting water quality 

    Strategy: $5M Water Management Information System 
Alternative: $8-10B Infrastructure Improvements 

•  The alternative: If strict water quality thresholds are 
exceeded, NYC faces $8-10B in construction costs and 
hundreds of millions in annual operating costs for filtration 
plants, new multilevel reservoir intakes, and other structures 

•  Very high political visibility 

•  NYC is partnering with NWS to provide the necessary 
hydrologic information and forecasts 
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NOAA’s Strategic Plan 

Too Much 

Too Little 
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Deliver enhanced water information to: 

  Understand water availability, threats, 
and uncertainties 

  Help decision makers understand and 
reduce risk 

  Improve social and economic security 

  Support the growing water economy 

Grand Challenge 

How? 
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Innovative 
Federal 
Consortium 
•  New business 

model for 
interagency 
collaboration 

•  Leverage 
investments 

•  Common Operating 
Picture 

Enriched 
Stakeholder 
Participation 
•  Enable and support 

regional service 
agents 

•  Strengthen 
participatory 
processes 

•  Develop social 
capital 

New Digital 
Information 
Products 
•  Summit to Sea 

•  Floods to Droughts 

•  Past, Present and 
Future 

•  Extend range, 
improve accuracy, 
quantify uncertainty 

Single Portal 
for Water 
Information 
•  One-stop shopping 

•  Federal Toolbox for 
forecasts, data, 
maps, policies, 
programs 

National Water    
Center 
•  New bricks and 

mortar facility 

•  Synthesis and 
Integration 

•  Multi-agency 
staffing 

Integrated Water Resources Science and Services 
Five-Point Strategy 

 2009 IWRSS Roadmap 
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Aligned 
Program 

Directions 

Increased 
Efficiency 

Effective 
Use of 
Budget 

IWRSS Roadmap 

A new business model for 
interagency collaboration in 
the information age 

•  Enable cross-agency teams to be able to solve 
problems holistically 

•  Develop Common Operating Picture through 
system interoperability, standardized data, and 
collaborative tools 

 

•  Partner and co-invest 
to solve large problems 

 •  Leverage multi-disciplinary skills to 
formulate effective solutions 

 

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



12 Conventional Flood Forecast Hydrograph 

•  Conventional river forecast predicts water 
elevation at river gage (single point) over time 

•  Static inundation maps show flood areas 
corresponding to a set of water elevations  

•  Only available for small minority of river forecast 
locations and do not depict actual flood wave 

•  User must understand the forecast 
hydrograph, then examine static maps, then 
estimate impacts using other means 

New Digital Information Products 
TODAY 
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New Digital Information Products 
IWRSS Initial Proof-of-Concept:  
Multi-Agency Collaboration to Increase Capacity and Stakeholder Benefit 

•  NWS Static Maps to be hosted 
by USGS with superior interface 
for Emergency Managers 

•  Maps linked to GIS framework 
and FEMA’s HAZUS database 
  Reports impacts of flood 

inundation, including: 
  Population Affected 
  Built Infrastructure Risk 
  Shelter Requirements 
  Economic Loss Risk 

•  User experience will be 
improved by linking maps to 
impacts 

•  To be completed early 2012 
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New Digital Information Products 
Planned for FY13 – FY16:  
Maps Linked to River Forecasts, Updated Every 6 Hours 

Forecast is for gauge 1.7 miles upstream 

•  2011 Multi-Agency Collaboration 
Proof of Concept will be linked to 
actual river forecasts 

•  Builds on successful Fargo ND Pilot 
Project, demonstrating dynamic 
forecast maps updated 4X / Day 

•  Actual flood wave is forecasted and 
depicted 
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New Digital Information Products 

NATIONAL SNOW ANALYSES 
Integrating Multi-Agency Data and Models to 

Provide Consistent Water Resource Information 

National 

State 

Regional 

Watershed 

Backyard 

CO 

UT 

San Juans 

•  Integrates all available snow data – from multi-agency 
snow observing networks (e.g. USDA SNOTEL), NWS 
airborne sensors, and NOAA and NASA satellites – 
into state-of-the-art snow physics model from USACE 

•  NWS operations framework incorporates NWS 
weather information into model to provide summit-to-
sea snowpack monitoring and forecasts  

•  1-km, hourly resolution products (snow depth, water 
content, snowpack temperature, snowmelt rate, etc.) 
widely used in government, private and public sectors 

Today:  Summit-to-Sea Pilot 

Peak	  Monthly	  Web	  Traffic	  
(Million	  Hits/Month)	  

35 
30 
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20 
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www.nohrsc.noaa.gov	  

New Digital Information Products 

 Snowpack 

 Precipitation 

 Soil Moisture 

 Evapotranspiration 

 Groundwater 

 River flow 

 Surface Storage 

 Water Quality 

Watershed	  –	  to	  –	  Na@onal	  Informa@on	  

Summit-‐to-‐Sea	  	  	  	  	  	  	  	  	  	  	  
Water	  Resources	  Products	  

Local	  Informa@on	  (<1	  km2)	  

Pilot Products - Snowpack 

Snowfall 

Snow Depth 

Water Content 

Snow Temperature 

Snowmelt Past	   Present	   Future	  USGS	  WaterSMART	  
Ini:a:ve	  

IWRSS	  
Forecasts	  

Planned for FY13 – FY16:  
Soil Moisture and Evapotranspiration Added to Suite 
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Mississippi Basin: 250 Entities 
31  States 
  6  NOAA Regions 
  4  NWS Regions 
  5  NWS River Forecast Centers 
65  NWS Weather Forecast Offices 
  5  USACE Divisions 
20  USACE Districts 
  2  USGS Regions 
  6  USGS Sub-regions 
92  USGS Water Science Centers  
A handful laboratories and headquarters offices  

Implementing the 
New Business 

Model 
USACE 

USGS 

NOAA 
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Today 
• 24 Federal Agencies have a role in fresh water 

• Operations support coordinated through NWS Rivers Forecast Centers and 
Weather Forecast Offices, USGS Science Centers, USACE District Offices 

• Unique, non-standard exchange mechanisms for critical data (email, phone and 
web are common) 

• Limited sharing of technology, modeling capabilities and expertise 

• R2O activities often time and labor intensive 

• Limited coordination of R&D investments  

• No national operational center exists for water forecasting, analysis, and 
coordination across organizational and geographic boundaries 

Implementing the New Business Model 
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Planned for FY13 - FY16: 
•  NOAA is constructing the IWRSS National Water Center (NWC) 

–  Functions of NWC described in February 2009 IWRSS Roadmap 

–  Catalyst to expedite implementation of new/enhanced sector-specific 
services to enable routine, high value decision making  

•  e.g., floodplain management, emergency management, agriculture, water supply, 
transportation, energy, ecosystems, human health 

–  60,000 SF facility (full occupancy = 200) 

•  Capabilities 
–  Joint Agency Coordination and Collaboration, Common Operating 

Picture 

–  High Resolution Hydrologic Analyses, Forecasts and Field Guidance 
–  Dynamic Flood Inundation Mapping 

–  Multi-agency Interoperability 
–  National Portal for Water Resources Information 

•  Groundbreaking is expected in FY12, completion in FY13 

Implementing the New Business Model 



IWRSS 
National 
Water 
Center 

Operations 

National Water Resources 
Operations Center 

Regional Situation Rooms 

High Performance     
Computing Facility 

Operational 
Support 

National Geo-Intelligence 
Laboratory 

National River Forecasting 
Archive 

Field Support Services 

Research, 
Development 
and Training 

Collaborative Software 
Engineering Studio 

R2O Proving Ground 

Training Auditorium 

Administrative 
Offices 

Conference 
Facilities 
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IWRSS National Water Center 
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Summary 

Integrated Water Resources Science and Services 
 
• New business model for interagency collaboration 
•  Share technology, information, models, best practices 
• Started with three agencies, designed to expand 
• Members agree to work toward: 

  Interoperability of key systems and data synchronization 
  Standardized data formats 
  Enhanced geospatial information and visualization 
  Coordinated R&D portfolio investments 
  Leverage multi-disciplinary skills to formulate effective solutions 
  One stop shopping for federal water data and information 


