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Overview of WY2020 NWRFC Changes

• Changes to water supply (ensemble) forecast techniques

• Update to weather forecast models used by NWRFC

• Rollout of NWS Hydrologic Ensemble Forecast Service

• Recalibration of NWRFC models using historical gridded dataset

• Enhancements to NWRFC products and services



21st Century Forecasting Trends

The Rise of Grids
• Gridded weather models to force water models
• Gridded weather observations to force water models
• Historical gridded weather to calibrate water models

The Rise of Ensemble Techniques
• Deterministic models don’t communicate confidence
• Ensembles help understand risk

The Rise of Automated Methods
• Weather models continue to improve
• Leverage strengths of computers (and humans)

...we are riding a wave of progress!



Increased use of NWS National Blend of Models (NBM)

Precipitation (Fall 2019)
• National Blend (NBM)
• NWS Weather Offices

Temperature (Fall 2018)
• National Blend (NBM)

Snow Level**  (Date TBD)
• National Blend (NBM)

**Freezing Level web products
will be replaced with snow level

10 Day Weather Forcing Elements for NWRFC Hydrology Model



Produces River Forecast Ensemble

Overview of Ensemble Streamflow Prediction

1981

1982

1983

2019

Combined with Historical Weather Forcings

Precipitation & Temperature ‘Forecasts’

Snow Water

Current Model States

Soil Moisture

Streamflow 

Antecedent Conditions Equally Likely River Outcomes
Assumes past and future distributions are equal



ESP Communicated as Exceedance Probabilities

Forecast Period
(e.g. Jan - Jul)

Forecast 
Creation Time

Boxplot
Summary

Each ensemble outcome 
is a hydrograph

Each hydrograph has a 
volume (area under 
trace)

The 50% exceedance 
value represents the 
median of the ranked 
ensemble volumes



WY2020: Update to ESP Summary Statistics

NWRFC Box Plot Construction

Replaced 30/70 with 25/75:
50% of outcomes represented 
by Interquartile Range (25-75%)

Added Max and Min:
Max and Min equal largest/smallest 
volumes of the ensemble

For 39 year Ensemble (1981-2019)
• Max = 2.5% Exceedance
• Min = 97.5% Exceedance

old new



WY2020: Retiring of ESP 5 Flavor

Deterministic Weather Forecast Used for first 10 Days
(Replacing Historical Record for first 10 Days)

First 10 Days of Run

ESP 0, n = 0

ESP 10, n = 10

Forecast Weather Forcing Based on Historical Record

• ESP10 = NWS Official Water Supply 
• ESP 0  = Reference
• ESP 5 previously used to set flood control targets 

for Columbia River Treaty
• CRT member agencies have adapted ESP10
• ESP5 Removed from NWRFC Product Suite

n days of short term weather forecasts can be 
combined with a given historical weather year.

Previously NWRFC offered 3 flavors of ESP 
(n = 10, 5, 0)

In this example, 10 day weather forecast is 
much drier than historical climatology



Rollout of Hydrologic Ensemble Forecast Service 

Next Generation ESP = HEFS
Similar to ESP, but with big advantages including a more 
sophisticated accounting of weather forecast uncertainty

First 15 days of HEFS forced with weather ensembles based 
on downscaled Global Ensemble Forecast System (GEFS)

Capabilities (experimental):
• Probabilistic River Forecasts (short-term)
• Monthly and seasonal forecasts

Postured for future enhancements
• Leverages weather model improvements
• Hydrologic Bias Correction
• Climate Forecast Skill



WY2020 Update to ESP Weather Forcing Years

Compares favorably to 30yr Normals:
• 1981-2010
• 1991-2020

More accurate representation of:
• Current state of climate
• Weather forecast for upcoming year
• Better characterization of spring temperature

Gridded Weather Forcings
• Hourly time step
• 1 km2 resolution
• 1980-present

NWRFC Use:
• Calibration Dataset
• ESP Weather Forcings 

For WY2020: 
Weather years1981-2019 used in ESP

Update paves way for NWRFC model 
recalibration using new high-resolution, 
gridded weather dataset



WY2020 Updates to NWRFC Webpage

New Water Supply Labels:
• ESP10 =  Official Water Supply
• HEFS =  Experimental
• ESP0 =  Reference

Plot Updates



WY2020 NWRFC Water Supply Webinar Dates

www.nwrfc.noaa.gov/water_supply/ws_schd.cgi

nwrfc.watersupply@noaa.gov



Thank you!
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