
Water Temperature

Increases to water temperature pose a critical stress on lower Columbia River
ecosystems and the survivability of salmon and other species. Questions:

1. Do trends in water temperature continue back to the 19th century?

2. What is the cause: Climate change or Landscape/River system changes?

Archival water temperature records recovered:
• US Coast Survey 

• Astoria (1854-1876)
• US Signal Service

• Portland (1881-1890)
• US Weather Bureau

• Vancouver, 1941-1947
• Portland, 1941-1961

Additional Records Used:
• Bonneville Dam

• (1939-present)
• USGS, City of Portland, OR DEQ

• (1961-present)

• Average Water Temperatures rising by 1.1 oC/ century (Willamette) and 1.3 oC/ century (Columbia)
• The number of days exceeding 20 oC has increased by 20 days (W.R.) and 60 days (C.R.)
• Columbia River:  Greatest increases from July-Dec
• Willamette River:  Largest increases in winter (especially Jan-Feb)
• The response of both rivers to short-term meteorological forcing has been reduced.

• Temporal Refugia—summertime periods below 20 oC – are decreasing
• Causes of water temperature increases:

• Columbia R.:  Primarily system changes (e.g., depth); flow and climate change important
• Willamette R.:  Dominated by Climate Change, augmented by system change in winter, 

reduced by river flow changes in summer.
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