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Presentation Outline

1.  Introduction

• hydrologic forecasting in the western U.S.

• seasonal climate prediction

• experimental hydrologic forecasting system

2.  Results:  Last Water Year and Current Water Year

3.  Future Directions
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The Big Picture:  Importance of Hydrologic Forecasts
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Introduction:  Hydrologic prediction and NRCS
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Introduction:  Hydrologic prediction and NWS

NWS River Forecast Center 
(RFC) approach:  

rainfall-runoff modeling
(i.e., NWS River Forecast System,

Anderson, 1973 
offspring of Stanford Watershed 
Model, Crawford & Linsley, 1966)

Ensemble Streamflow Prediction 
(ESP)

• used for shorter lead predictions;
• ~ used for longer lead predictions

Currently, some western RFCs and 
NRCS coordinate their seasonal 
forecasts, using mostly statistical 
methods.

ICsSpin-up Forecast

obs
RMSE

recently observed
meteorological data

ensemble of met. data
to generate forecast

ESP 
forecast

hydrologic
state

Introduction:  Potential Advances since regression / ESP
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Introduction: Seasonal climate prediction

Climate prediction has markedly advanced in the last several decades
• better monitoring of oceans and atmosphere
• deeper understanding of ocean-atmosphere teleconnections
• Monthly / seasonal climate forecasting has become operational at a number of 

research centers

El Nino / La Ninae.g

Typical climate model 
spatial resolution

Sea Surface Temps Circulation Features

Introduction: Seasonal Climate Prediction

e.g., precipitation
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Introduction:  Seasonal climate prediction

Introduction:  Experimental Hydrologic Forecasting
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Introduction:  Experimental Hydrologic Forecasting
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Introduction:  Experimental Hydrologic Forecasting

VIC model runoff is 
routed to streamflow 
gages, and verified 
against observations
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Introduction:  Experimental Hydrologic Forecasting
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* experimental, not yet in real-time product

Introduction:  Experimental Hydrologic Forecasting

Seattle

Spatial and temporal disaggregation
of seasonal climate forecasts is essential

A variety of reliable methods exist

Bias-correction of forecasts
is also needed
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Introduction:  Experimental Hydrologic Forecasting
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Introduction:  UW Experimental Hydrologic Forecasting
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Presentation Outline

1.  Introduction

• hydrologic forecasting in the western U.S.

• seasonal climate prediction

• UW experimental hydrologic forecasting system

2.  Results:  Last Water Year and Current Water Year

3.  Future Directions

Results:  WY2004,  late February hydrologic conditions
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Results:  WY2004’s, March climate

CPC estimates of seasonal precipitation and temperature

very dry hot
March

Results:  WY2004,  late March hydrologic conditions
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Results:  WY2004,  Columbia R. volume forecast

UW
RFC

79%
obs

Results:  WY2005, Feb. 1 hydrologic conditions
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Results:  WY2005, Feb. 1 SWE observations

The observed SWE values, 
which are merged with the 
forecast initial conditions, were 
in good agreement with the 
VIC simulated snow state.

The PNW currently has very low 
snowpack, while the Southwest and 
California have record high 
snowpacks.

Are we headed for some kind of a 
record low year in the Columbia 
River basin?

Detour:  Headlines from February, 1977
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Detour:  Headlines from February, 1977

Results:  WY2005 vs. WY1977  SWE

Columbia R. basin 
upstream of The 

Dalles, OR

How does the PNW 
current year compare to 
the worst in the last 50 
years?

WY2005

WY1977
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Results:  WY2005 vs. WY1977  Soil Moisture

Columbia R. basin 
upstream of The 

Dalles, OR

How does the PNW 
current year compare to 
the worst in the last 50 
years?

WY2005

WY1977

Results:  WY2005, Feb. 1 streamflow forecasts

SNOTEL / Env. Canada ASP 
network is a valuable source of 
snowpack information.

The observed SWE values, 
which are merged with the 
forecast initial conditions, were 
in good agreement with the 
simulated snow state.

98%

80%85%
1977:  55%
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Future Directions

Move from monthly to weekly forecast updates

Incorporate other hydrologic models

Add more flow forecast points, particularly west of the 
Cascades

Work with NRCS on their current exploration of model-
based forecasting

Improve use of satellite imagery, particularly for snow 
covered area

Questions?

website:

www.hydro.washington.edu / Lettenmaier / Projects / fcst /
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Results:  WY2004,  a typical PNW streamflow forecast

By Fall, 
slightly low 
flows were 
anticipated

By mid-winter, 
moderate 
deficits were 
forecasted

Results:  WY2005 vs. WY1977  Precip

Columbia R. basin 
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Dalles, OR

How does the PNW 
current year compare to 
the worst in the last 50 
years?
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