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Northwest River Forecast Center

NWRFC Overview

Lower Columbia Forecast Services

• Columbia Minimum Stage Verification
2023

• Columbia Minimum Stage Outlook
• Preliminary Verification

2024
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NOAA & NWS Missions

Understand and predict changes in climate, weather, ocean, and coasts, to 
share that knowledge and information with others, and to conserve and 
manage coastal and marine ecosystems and resources.

Provide weather, water and climate data, forecasts, warnings, and impact-
based decision support services for the protection of life and property and 
enhancement of the national economy.

Provide actionable, Impact-based Decision Support Services to regional 
stakeholders related to regional hydroclimatology for the nation's 
environmental and economic well-being.
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13 NWS River Forecast Centers

The RFC provides hydrologic 
guidance for time scales that 

vary from hours to months

Local Flood 
Warning 
Systems 
Support

Flash Flood 
Guidance

Flood Forecast 
Guidance

Reservoir Inflow 
Forecasts

Spring 
Snowmelt 
Forecasts

Water Supply 
Volume
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Northwest River Forecast Center

Size Basin stretches 8 States and into Canada

326,127 mi²

Area Rivers Entire Columbia Basin

Coastal Rivers in OR & WA

Climates Tundra, Mediterranean, 
semi arid, desert

People Population served is around 1.4 million

10 National Weather Service Weather Forecast Offices

Forecast Services: river levels & flow, flood, 
reservoir inflow, water supply, low flow
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~ 1,250 RM

Lower Columbia Forecast Services

Journey to Lower Columbia

Columbia River 
• 1250 river miles
• Snake River 1000 river miles

Reservoirs
• 250 dams
• 150 hydro electric projects ~1,000 RM
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NWRFC Domain and Forecast Services

www.nwrfc.noaa.gov

10-day single trace forecasts 
• Issued twice daily, updated as needed Short-term probabilistic range Water supply volume forecasts

Reservoir inflow forecast 
coordinated with USACE, USBR, 

BPA, and utilities
120-day extended forecast
• Issued weekly based on historic values

Seasonal Outlook 
• Low Flow
• Snow melt

Use conceptual hydrologic modeling 
~400 locations
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Lower Columbia Forecast Services

• Stage and velocity forecasts

• 10-day forecast, hourly time step

• Issued twice daily, updated as needed

• Available on NWRFC Web 

• Input to LOADMAX program

• Annual minimum stage outlook
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Lower Columbia Forecast Services

10 Forecast Locations for Stage

5 Boundary Conditions

Skamokawa
SKAW1  
RM 33.7

Beaver Army 
Terminal
CBAO3
RM 53.8

Wauna
WAUO3  
RM 41.6

Longview
LOPW1  
RM 66.1

St Helens 
SHNO3  
RM 86.1

Vancouver
VAPW1  
RM 106.5Portland

PRTO3  
RM 12.6 Oregon City

ORCO3  
RM 26.65

Woodland
LRWW1 
RM 6.5

Kelso
KELW1 
RM 6.8

Bonneville Dam
BONO3
RM 145.5

Astoria
ASTO3  
RM 18

Cowlitz

Lewis

Willamette
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2023 Minimum Stage Outlook
Columbia River at Vancouver

• Long-term stage outlook issued in June (typically after 
snowmelt and/or late season pulses)

• Identification of potential low stages at the Vancouver 
gage (VAPW1)

• Potential dates of occurrence

• Refer to 10 day forecast for short-term guidance during 
low flow season

www.nwrfc.noaa.gov/misc/lowflow/lowflow.php
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2023 Minimum Stage Outlook
Assumptions 1 and 2

1. Upstream reservoirs are 
typically near minimum
targets late summer and 
early fall.

2. Minimum Bonneville 
Dam releases typically 
occur on weekends
(lower power demand).

Expected inflow at Bonneville Dam
Issued June 24, based on 
Columbia River Water Supply 
Forecast 76% of Normal

Source: http://www.nwrfc.noaa.gov/stp
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Astoria (ASTO3) Tidal Forecast, Sept - October 2024
(NOAA / NOS)

Low Amp Tide

3. Lowest stages tend to occur during a low-amplitude tidal 
sequence at Astoria

2024 Minimum Stage Outlook
Assumption 3
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Astoria (ASTO3) Tidal Forecast, Sept - October 2024
(NOAA / NOS)

Low Amp Tide

Weekend + Monday after

3. Lowest stages tend to occur during a low-amplitude tidal 
sequence at Astoria

2024 Minimum Stage Outlook
Assumption 3
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2024 Minimum Stage Outlook
Historical Minimum Stage
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Columbia R. at Vancouver
Annual Minimum Stage: 1992-2023

Median = -0.13 ft
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2024 Minimum Stage Outlook
Summary

The minimum stage outlook for the Columbia River at Vancouver is most likely to occur:

⮚September  28 – 30, 2024 and stage range between -0.55 to +0.0 feet (CRD).

Other dates of potential minimum or near-minimum stage include:  

⮚October 12-14, 2024⮚September 14-16, 2024

Minimum stages are most likely to occur when low amplitude ocean tidal sequences are in phase with 
periods of low flow in the Columbia River.

Heavy late summer or early fall rain can mitigate minimum stages, but are not considered in this outlook.

Minimum stages for the Willamette River at Portland are typically within 0.2 feet of the Columbia River at 
Vancouver gage and can be expected to occur at the same time.

The lowest observed stage for the Columbia River at Vancouver was recorded July 2001 and September 
1973 (-0.54 ft).   Source: COE Portland-Vancouver Harbor Information Package.



16

2023 Minimum Stage Verification
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Columbia River at Vancouver (VAPW1) Observations, Sep - Oct 2023

2023 FORECAST MIN DATES: Sep 14 - 16, Sep 28-30, Oct 7 - 9  
2023 FORECAST RANGE: -0.5 to 0.05 ft

OBSERVED MIN STAGE and 
DATE OF OCCURRENCE: -0.335 ft on Oct 7
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2024 Minimum Stage Verification. PRELIMINARY!
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Columbia River at Vancouver (VAPW1) Observations, Sep - October 2024

2024 FORECAST MIN DATES: Sep 14 - 16, Sep 28-30, Oct 12- 14  
2024 FORECAST RANGE: -0.55 to 0.0 ft

OBSERVED MIN STAGE and 
DATE OF OCCURRENCE: -0.36 ft on Sept 30
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Columbia River at Bonneville Dam
BONO3

BONO3 Daily

2024 Minimum Stage Verification
Revisiting Boundary Conditions
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nwrfc.noaa.govnwrfc.all.hands@noaa.gov (503) 326-7291

Lower Columbia

Southside Government Island Looking East From I-205    
Vancouver Gage (VAPW1) at ~0 feet CRD.  Source PDX WFO. 


	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19

