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Overview 

•Recent History 

•Water Supply Forecasts for 2013- 2014 

•Beyond 2014… 

•Incorporating climate information into water 
supply forecasts 



Lake Powell Inflows 
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Lake Powell April-July Inflow (kaf) 

Average 



Very wet to very dry 
year… 



Current Drought 



2013 Precipitation 





And then came April… 



SNOTEL 





Lake Powell Forecast - 
2013 

Lake Powell: 

(April 16, 2013) 

 

MP (50%) 2900 KAF 41% 



Projected Impacts to Lake 
Powell 



Lake Powell & Lake Mead  
Operational Diagrams for 2010 

Major releases depend on CBRFC April 1 Forecasts 

Upper Colorado Reservoir Management 



ENSO Neutral 



CPC Precipitation Outlook 



2014 Outlook 

• Dry antecedent conditions 

• Model trends back to normal 

 

• Water supply forecasts for Lake Powell 2014: 
85-90% of average. 



Climate is changing… 
What can we expect? 

Wet get wetter and dry get drier…and the Southwest likely to get 
drier; variability likely to increase 

Wide range of projected declines in Colorado River average inflow 
(0 to 40%) 

Lot’s of research on-going (and needed) 

From IPCC 4th Assessment Report Adapted from Western Water Assessment 



Loading the climate dice* 

Assume the period from 1951 – 1980 as a “base 
period” 

• Relatively stable global temperature 

• Within the Holocene range, which is a period of time 
that the natural world and civilization adapted to 

Fit the information to a standard bell curve 

 

? 
*From Hansen et al. 2012 



Loading the climate dice 
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1970 1980 1990 2000 

ESP first used at 
California-Nevada 

River Forecast Center 

NWS/HRL begins 
ESP development 

ESP first presented at the 
Western Snow Conference 

ESP used for           
drought  assessment   

ESP used for water 
supply forecasts 

ESP released 
with NWSRFS 

ESP Analysis and Display 
Program (ESPADP) 

development started 

ESPADP deployed 
to the field 

Water Resources Forecasting 
Services (WARFS) quantifies 

value of ESP 

Climate Prediction Center (CPC) 
forecast pre-adjustment     
developed for use in ESP  

Historic development of ESP 
(Ensemble Streamflow Prediction)  

Medium to long-range ESP short-medium-

long range ESP 

Experimental 
Ensemble Forecast 
System (XEFS) work 

begins  

Western Snow Conference paper, 1977 

Work to incorporate 

climate forecasts 

http://www.westernsnowconference.org/proceedings/pdf_Proceedings/1977 WEB/TwedtExtendedStreamflowPredition1977.pdf


Hydrologic Ensemble 
Forecast System - HEFS 



How the CBRFC is helping 
stakeholders adapt 

• Ensemble streamflow traces 

• Snow monitoring  

• Model enhancement/improvements: 

• ESP analysis  

• Verification 

• Daily updates 

• Recalibrate 



When will the drought 
end? 

•When we figure out how to adapt to it! 

• Build upon current cooperative and collaborative 
relationships to provide stakeholders with the tools 
they need to make informed and beneficial decisions. 

• Reach out to those that are unaware of the tools and 
resources available to them at the CBRFC. 

•Strengthen data availability and analytical 
techniques through active participation and 
communication 

• Regional stakeholder groups 

• National initiatives to inform the public about climate 
change 

 



Questions? 



Backup slides 



Forecast Method: Ensemble 
Streamflow Prediction 
Technique 

Can also include forecast 

precipitation and temperature. 

 

CBRFC: 

• 10 days of forecast max/min 

temperatures. 

• 5 days of forecast precipitation 

and 0 days of forecast precipitation 

81 

82 

83 

84 

85 

CBRFC:  Currently using 

water years 1981-2010 

Historical time series of  

precipitation and 

temperature  

More information available from COMET: www.meted.ucar.edu/hydro/ESP/Intro/ 



ESP Technique (cont.) 



1. Select a forecast window 

2. Select a forecast variable 

3. Model derives a 

distribution function 

4. 50% exceedance value = 

most probable forecast 

5. Also use 10%/90% levels 

April – July 

Volume 

ESP - cont 



Incorporating Climate 

Forecasts in ESP 

Pre-Adjustment Technique  

  Weight/Modify Inputs  
81 

82 

83 

84 

85 

Climate Forecasts 

Post-Adjustment Technique 

 Weight Outputs  
Current and historical 

ENSO states 

 



HEFS - cont 

ESP 

HEFS 



Experimental ensembles  
(with short to long range 
climate inputs) 

GFS (14 days) and CFS based ensembles: experimental 
products updated daily at Colorado RFC (CBRFC) & California-

Nevada RFC (CNRFC) 

GFS  CFS  

flood 

www.cbrfc.noaa.gov/devel/hefs/ 

http://www.cbrfc.noaa.gov/devel/hefs/

