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Snake River Basin



Snake River Basin

282 Elevation Bands, 18 Forecast Groups, 126 Forecast 
Points, 378 Temp. Stations, 366 Precip. Stations



Background of FEWS at IPC

• Meteorological Forecasting
– Custom program called Mr. Bill to generate point data for NWSRFS platform
– FEWS pilot project started in 2014 in standalone
– Typical forecast takes between 15 minutes to an hour depending on weather
– Output is merged in the streamflow forecast workflows

• Streamflow Forecasting
– Existing system and models in NWSRFS platform
– Pilot Project started in 2014 to show proof of concept

• RiverWare functionality demonstrated

– Full migration project started in 2016 finished in 2018
• “Live System” with automated data feeds and running tasks
• Calibration System (standalone)
• Historical System (standalone)
• Additional Features (Archive, QA/QC, new basins)
• Publishing

• Water Quality Modeling
– Concept design in 2014, model development started in 2017 finished in 2018
– ‘Hindcast’ Scenarios (standalone)



Meteorological Forecasting 
System



Meteorology Forecast Workflow

1. Ingest weather models
1. Weather Research and Forecasting (WRF) model
2. Operational weather models (GFS and NAM primarily)

2. Preprocess imported models
3. Forecast Mixer
4. Thresholding
5. Calculate Mean Areal Temperature/Precipitation timeseries
6. Blended short term and climatology timeseries



Ingest and Preprocessing

Import GRIB2 data from an Apache Tomcat server



Preprocess Forecast Points



Forecast Mixer



Forecast Mixer



Thresholds



Create short term MAP & MAT



Blend short term with 
Climatology



Streamflow Forecasting System



Forecast Horizons

• Three products available to our internal customers

• Raw model results (SG Trace)
– 6-hour data available for all locations in model for the FEWS run length

• Timeseries of daily streamflow (15 locations) and reservoir pool 
elevations (2 locations)
– Short-Term Forecast 

• Extends out 1-2 months

• Publish two forecasts per week

– Long-Term Forecast

• Extends out 24 months



Streamflow “Cases”

Observed

Conditions

w Precipitation

w Temperature

w Snowpack

w Current runoff

w Reservoir storage

Other Considerations

wFlow augmentation

w Primary storage

w Recharge

w Leases

w Flood control

Transition Period

w 7 days

w Temperature & 

precipitation generated by 

meteorological models

Forecast Period 

w Day 8 and beyond

wMedian temperature & 

precipitation

w Trends over time to 

long-term planning

median case 

Transition Period - Precipitation increased 

40% of meteorological forecast

Forecast Period

- Precipitation 140% of median

- Temperature adjusted to simulate 

warmer than normal winter & cooler than 

normal spring/summer conditions

- Trends over time to long-term planning 

high case

Other Considerations

♦ Adjusted as necessary

Transition Period - Precipitation 

decreased 23% of meteorological forecast

Forecast Period

- Precipitation 70% of median

- Temperature adjusted to simulate 

warmer than normal  summer conditions

- Trends over time to long-term planning 

low case

Other Considerations

♦ Adjusted as necessary

HIGH CASE

BASE CASE

LOW CASE



National Weather Service River 
Forecast System (NWSRFS)

Real-Time 
Data

(Observed 
and 

Projected)

Preprocessing
(MAP, MAT)

Rainfall-Runoff

Precipitation Type

Snow 
Accumulation/Melt

Soil 
Infiltration/Runoff

Outlet Hydrograph

Extended Model Run
(High, Base, Low)

Current Model 
States



Enhanced Forecast System (EFS)



QA/QC Interface



MAP and FMAP

Observed

Forecast

Accumulation



MAT and FMAT

6:00 GMT 12:00 GMT

18:00 GMT 24:00 GMT



Long Range View



Reservoir Storage

Boise (950 KAF)

Payette (800 KAF)

Upper Snake (4,000 KAF)

Owyhee/E. OR (1,100 KAF)

Brownlee (900 KAF)



Reservoir Regulation
(RiverWare)

- Compute local inflows
- Compute supply unlimited demand for 

surface water irrigation (CONSUSE)



Interactive RiverWare Plots



RiverWare – Reservoir Operation



Publish Directly from FEWS



Water Quality Modeling



Flow and Temperature model

• Models
– CE-QUAL W2 reservoir model at CJ Strike Dam
– 4 HEC-RAS 1D models covering 330 River miles
– FEWS output feeds into CE-QUAL W2 reservoir at BRN Dam

• Input Data
– 1-hr temporal resolution
– Network of ‘Synthetic’ weather stations derived from historic gridded WRF-NAM 

outputs 
– Observed flow and temperature at key locations (2016-2018)

• Low-flow year in 2016 
• High-flow years in 2017 and 2018

• Primary purpose: 
– To better understand the water temperature drivers in the Mid-Snake River and 

their respective sensitivity
– Understand the impacts of climate variability on future water temperature



Spatial plot



CJ Strike Vertical Temperature 
Profile





QUESTIONS/COMMENTS ?


