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Presentation Overview 

ü Short Intro to the National Water Census (WC) 

üWhat is the ELOHA framework and how is it woven 

into the WC? 

ü Predicting hydrologic time series at ungaged 

locations, models, methods and moreé.  

üWhat is uncertainty and how do we estimate it? 

ü How the WC is addressing uncertainty in 

streamflow estimation and ecological assessment 

ü Final thoughts ï end game and goals of the Water 

Census Regarding Uncertainty. 

 



Our objective for the Water Census 

To place technical information and 

tools in the hands of stakeholders, 

allowing them to answer two primary 

questions about water availabilityé 

üDoes the US have an enough freshwater to 

meet both human and ecological needs? 
 

üWill this water be present to meet future needs? 

SECURE Water Act (2009) 

Public Law 111-11, § 9507 and 9508 
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Water Availability Analysis 

The process of determining the quantity and 

timing-characteristics of water, which is of 

sufficient quality, to meet both human and 

ecological needs. 

Types of Information 

Technical 
Socio-economic 

Legal 

Regulatory 

Political 
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Account for water with a ñbudgetò 

Precipitation 

+ 

Flow in 

= 
Evapotranspiration 

+ 

Storage Change 

+ 

Flow out  

 

Green arrows = exchanges with atmosphere: P, ET 

Blue arrows = water movement between streams & aquifers 

Gray arrows = human withdrawals and return flows 

5 



Six Areas of Nationwide Topical Work 

   Estimation of Flow at Ungaged Locations 

Groundwater Information 

Estimation of Evapotranspiration 

Water Use 

Ecological Water Science 
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Water Requirements for UOG Development 



Focused Water Availability Assessments 

State, Local, Regional 

Stakeholder Involvement 

Surface Water Trends,  

Precipitation, etc 

Defined Technical 

Questions to 

be Answered 

Eco Water 

Water Use 

Water Quality Groundwater 

Resources 

Global Change 

7 



Areas of Geographically Focused Work  

Colorado 

ÅWater Use 

ÅET and Snowpack Dynamics 

ÅGW Contribution to Baseflow 

Delaware 

Å Water Use 

Å Watershed Model 

Å Ecological Water 

ACF 

ÅWater Use 

ÅGW/SW Model 

ÅEcological Water 
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A US-wide System to deliver water 

accounting information 

Surface Storage 

Recharge 

ET 

Baseflow 

Runoff 

Precipitation 
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http://cida.usgs.gov/nwc/ 
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The Ecological Limits of Hydrologic Alteration (ELOHA): 
a flexible framework for developing regional environmental flow standards  

Cost Effective, 

Pragmatic and 

Scientifically 

Defensible 

Framework 



Step 1. Hydrologic Foundation 

SCIENTIFIC PROCESS 

 
Monitoring 

 

Acceptable 
ecological  conditions 

Societal 
Values and 

Management 
Needs 

 

Implementation 
 

SOCIAL PROCESS 

Adaptive Adjustments 

Hydrologic Alteration - Ecological  
response relationships 

(for each water body type) 

Hydrologic 
Classification 

Analysis  of 
hydrologic 
alteration 

Baseline 
Hydrographs   

Developed 
Hydrographs   

Ecological Data   
(for each analysis  

Node) 

Environmental  
water standards 

Water Level and  
Flow Data modeling 

Water - Ecology 
Hypotheses (for each  

water body type) 

Geomorphic  
Sub- 

Stratification 

Step 4. Water-Ecology Linkages 

Step 3.  Hydrologic Alteration (for each analysis node) 

Step 2. Stream Classification (for each analysis node) 

Water body 
type 

Measures of 
hydrologic 
alteration 

ELOHA ï scientific and social elements 
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The ELOHA ToolBox 
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Hydrologic Foundation 

River Types 

Flow + Ecology 

Policy Implementation 

ELOHA Projects Proposals 

Bibliography 

Case Studies 

                        >576 citations 



 Water Census - Ecological Water Needs for  

Wildlife and Habitat 

ü Flow estimation in ungaged catchments 

ü Nationally classify streams - hydroecological type 

ü Create tools for systematically assessing hydrologic change 

ü Delivery of hydrologic and ecological information to stakeholders for 

supporting the development of water (flow) ï ecology response relations 
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The need for streamflow time series 

Streamflow time series are essential information for 
many types of analyses 

Photographs from: http://www.labsafety.com/Nalgene-Environmental-Sample-Bottles_24545938, 

Zarriello, P.J. and Reis, K.G., 2000, and Waldron and Archfield (2006). 

Water quality monitoring 

and modeling 
Water management 

decisions 

Water quantity 

modeling 

Ecological Water 

Assessment 
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Correlation between streamgages across 

the United States 

16 From Kiang et al. 2013 -- A National Streamflow Network Gap Analysis. Fig. 24 


