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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 recently observed || ensemble of met. data
(RFC) approach. meteorological data to generate forecast
rainfall-runoff modeling ESP

(i.e., NWS River Forecast System, forecast
Anderson, 1973
offspring of Stanford Watershed

Model, Crawford & Linsley, 1966) hydrologic

state

Ensemble Streamflow Prediction
(ESP)

« used for shorter lead predictions;

e ~used for longer lead predictions

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

Introduction: Potential Advances since regression / ESP
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Introduction: Seasonal climate prediction
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Climate prediction has markedly advanced in the last several decades
e 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
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Introduction: Seasonal Climate Prediction
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Introduction: Seasonal climate prediction

N. American Precip forecasts made: 1.Jul2003
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Introduction: Experimental Hydrologic Forecasting
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WEST-WIDE SEASONAL
STREAMFLOW FORECASTING

PROJECT

FORECASTS 12/25/03: |Choose abasin... =

Western US Forecasti

ng Domain

This website presents current menthly-to-seasonal hydrologic, streamflow and
reservolr system forecasts for the western 7.5, The expenmental effort 1s
funded by primarily by NOAA/OGP, the IRVARCS Regional Applications
Project, and the NASA Seasonal-to-Interannual Prediction Project (MEIPF).

Currently, two forecast approaches are used, both centering on the use of
macroscale hydrologic simulation with the VIC model:

& the Ensemble Streamflow Prediction (ESF, formerly Extended
Streamflow Prediction) method; and the ESP method conditioned on
ENSO and PDO states

® ensemble forecasts downscaled from several chmate models CEP
GSM and NASA NSTPP-1)

Forecast outputs include monthly strearmflow ensembles, spatial distributions of
snow water equivalent (SWE), sold moisture and runoff, and (mof yet aciive)
reservolr system storage and flow forecasts. In addition, the analyses of the
initial hydrologic state at the forecast date constitute a nowcast of SWE and soil
moisture conditions throughout the domain, based on observed metecrology.




Introduction: Experimental Hydrologic Forecasting

Variable Infiltration Capacity (VIC)

Macroscale Hydrologic Model Snowpack
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Introduction: Experimental Hydrologic Forecasting
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Introduction: Experimental Hydrologic Forecasting

local scale (1/8 degree)

weather inputs

Hydrologic

model spin up

soil moisture
snowpack

streamflow, soil moisture,
snow water equivalent, runoff

Hydrologic forecast

simulation

NCDC met. LDAS/other ' ' ensemble forecasts
station obs. real-time ESP traces (40)
up to 2-4 met. forcings SNOTEL CPC-based outlook (13)
months from for spin-up / MODIS* NCEP GSM ensemble (20)
current gap Update NSIPP-1 ensemble (9)

1-2 years back 25t Day, Month O Month 6 - 12

* experimental, not yet in real-time product

Introduction: Experimental Hydrologic Forecasting

Spatial and temporal disaggregation
of seasonal climate forecasts is essential

Bias-correction of forecasts
is also needed

A variety of reliable methods exist




Introduction: Experimental Hydrologic Forecasting
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Introduction: UW Experimental Hydrologic Forecasting
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Results: WY2004, late February hydrologic conditions
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Results: WY2004’s, March climate
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CPC estimates of seasonal precipitation and temperature
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Results: WY2004, late March hydrologic conditions
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Results: WY2004, Columbia R. volume forecast

Apr-Sep Volume Flow Forecasts, UW compared to NWRFC
Columbia River at the Dalles, OR
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Results: WY2005, Feb. 1 hydrologic conditions

Snow Water Equivalent Percentiles (after obs. assimilation)
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Results: WY 2005, Feb. 1 SWE observations
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Snotel/ASP Anomalies (wrt 1990-99 average), 20050201

124 1200 18T 112 1087 o8 The observed SWE values,
52" s which are merged with the
L forecast initial conditions, were

in good agreement with the
i VIC simulated snow state.
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The PNW currently has very low
snowpack, while the Southwest and
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snowpacks.
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Detour: Headlines from February, 1977
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Results: WY2005 vs. WY1977 SWE
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Results: WY2005 vs. WY1977 Soil Moisture

How does the PNW
current year compare to
the worst in the last 50
years?
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Results: WY2005, Feb. 1 streamflow forecasts
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Future Directions

O Move from monthly to weekly forecast updates
QO Incorporate other hydrologic models

O Add more flow forecast points, particularly west of the
Cascades

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

O 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, atypical PNW streamflow forecast

ESPF Flow Forecast Ensembles
Columbia River at the Dalles, OR
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