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How Climate Forecasts and Data

Are Used at River Forecast Centers

& Research to Operations
Dave Brandon
Hydrology & Climate Services Division

Western Region Headquarters, Salt Lake City
NOAA/NWS 13 River Forecast Centers 
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Missions:

· Flash Flood Forecasts/Warnings

· River Forecasts/Warnings

· Recreational Forecasts

· Water Supply/Management  - Focus
Products:
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Historical Synopsis of Using Climate in Water Supply Forecasting

1917 – Church,J.E. The first documented application to    forecasting using correlation of snowpack to water level in Lake Tahoe

1943-USWB. Created bi-monthly 30-day weather internal outlooks, and went public in 1953.

1947 - USWB/SCS. Started publishing seasonal water supply outlooks. 

1955 - CBIAC Report. Evaluated use of 30-day outlooks in forecasting Columbia Streamflow…potential could be great but there was little/no skill.

1958 - USWB. Created seasonal 90-day internal outlooks and went public in 1974 (temp) and 1978 (precip).

1964 - CBIAC. Follow-up Report Forecast skill improving but hard to apply broad forecasts to specific basins.

1974 - NWS. Seasonal 90-day temperature forecasts release to the   public followed by precipitation forecasts in 1978.

1976 - Marron(NRCS). Began using SOI in forecasts for Lake Tahoe

1977 - Schaake, J. (NWS). Used 30-day precipitation outlook to remove a series of anti-analogs in ESP.

1987 - Croley/Hartmann. Used climate outlooks subjectively to alter ESP traces in forecasting Great Lake Levels.

1988 - Perkins, T.(NRCS). Began using SOI as predictor in lower Colorado.

1989 - Cayan/Peterson. Investigated El Nino and western streamflow

1994 - R. Hartman, (NWS) Investigated using SOIs at CBRFC

1995 - Rundquist, L. Developed ESP post weighting scheme.

1995 - CPC. Begins issuing new climate format, with tercile 
probability anomalies for 13 overlapping months.

1997 - Mantua et al. Development of PDO

1997/1998 - El Nino spurred variety of research

1998 - Brandon, D. (NWS). Began using SOI’s in preliminary Outlooks issued in the fall.

2000 - Perica, S. (NWS). Developed CPC pre-adjustment technique to be used in NWSRFC ESP.

Two Forecast Models

Statistical Water Supply (SWS)

Regression approach 
Snow observations, antecedent conditions, climate conditions (e.g. ENSO), etc. 

Simple/Effective… but not flexible

Ensemble Streamflow Prediction (ESP)  
Conceptual Hydrologic Model 

Ensembles of precipitation/temperature

Complex… but flexible

Calibration-Statistical Regression

Requires Many Years of Data for Regression

Input Variables

Snow Water Equ Station #1 (Jan)

Snow Water Equ Station #2 (Jan)

Snow Water Equ Station #3 (Jan)

Precipitation Station #4   (Nov+Dec)

SOI ( MEI, NINO3.4,etc. ) (Oct+Nov)

Output Variable

Seasonal Volume (Apr-Jul)
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Ranking-Smallest to Largest April-July Volumes For 96 Years of Record
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Making an ESP Forecast

[image: image5.png]Initial Conditions

Stages 2
Soil/Snow
States 3

ﬁ
Past <- | -> Future Time

Model 71 fly R Climate Model Forecasts:
continuously fed 5

data from a variety 20 Adjust forecast traces

of precipitation, 73 | . Jepes based on future climate
snow, temperature 74 . expectations.

networks. 75

Historical Precip/Temps for Past Years
Creates a Flow for Each Year




Using Climate Forecasts in NWSRFS
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Relative Uncertainty in Hydrologic Forecasting 
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Constraints – Research to Operations
For Example: River Forecast Center
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Maybe there is a better way….?

Community Hydrology Prediction System – ChiPS
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Water Resources Science Center ?
Community Sandbox –Federal/State/Private
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