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PNW Basin and Range 
Climate Setting and Variability 
 

• Climate setting 
 

• Two periodic global-scale climate phenomenon 
that influence PNW weather and climate 
variability 

 
 
 

  
 

 
 
 



PDO 
(20-30 yrs) 

• Long term fluctuation of SST in the North Pacific Ocean.  
• PDO phases 

• 1890-1924 cool phase 
• 1925-1946 warm phase  
• 1947-1976 cool phase 
• 1977-1996 warm phase  
• 2000s- variable 

• Phases 
• Warm: winter temperatures, less precipitation in PNW 
• Cool: Reversed 



ENSO 
(2-7 yrs) 

• Short term fluctuation of SST in the Equatorial Pacific  
• Phases 

• Warm (El Nino): warmer temperatures, less precipitation in PNW 
• Cool (La Nina): approximately reversed 

• Strongest effects on winter weather. 



• Most significant impact: 
Position of jet streams and 
storm tracks 
 

• Effects probability of PNW 
seasonal climate. 
 

•  If PDO and ENSO are in 
phase, impacts tend to be 
magnified. 



PDO 
(20-30 yrs) 

ENSO 
(2-7 yrs) 

 



• PDO/ENSO not as predictive as we’d like. 
 
• ENSO ~ variability in annual streamflow 

 
• PDO ~ timing and magnitude of freshet 

 
• S. Oregon/N. California transition area 

 
 
 



Crater Lake 

Observed precipitation/ streamflow 
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Water Year

Crater Lake Precipitation and 
WY Moving Average Precipitation

Precipitation at Crater Lake  POR average

WY 1932-2017 
average = 67.1 

Note:  WY 1943-1946 data estimated from 
other sites.

WY 2013 September preciptation was 9.1 
inches, the maximum September value for 
the POR



Fall River 

Crater Lake 

Observed precipitation/ streamflow 
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Water Year

Water Year Precipitation and 
Fall River MAF

4YrMvAvg-CLPrecip WY Average Flow (cfs)

Note:  WY 1943-1946 data estimated from 
other sites.

WY 2013 September preciptation was 9.1 
inches, the maximum September value for 
the POR

WY 1930-2015 average 
= 66.1 inches

Note:  WY 1943-1946 data estimated from 
other sites.

WY 2013 September preciptation was 9.1 
inches, the maximum September value for 
the POR



Observed precipitation/ streamflow 
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Surface Water Hydrologic Indicators in Harney Basin
WY Precipitation at Burns
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Observed precipitation/ streamflow 
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Surface Water Hydrologic Indicators in Harney Basin

4 yrMV avg Precipitation (Burns) Donner Und Blitzen WY Q (cfs)
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Streamflow & GW response 
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Streamflow & GW response 
 

 
 

  
 

 
 
 



Climate Trends 

From: Susan Haig (USGS) and Others  



SWE Trends 

Trends in April 1st SWE 

From: Mote 2006  



Runoff  
Trends 
 
Stewart and others 
2005 

 
 
 



  
 
 

Climate Variability Impacts on 
Water Availability 
 
• Decreased precipitation* 

 
• Declining annual streamflow & GW* 

 
• Cyclic wet / dry cycles 
 
• Increased temperature 

 
• Reduced SWE (2015 harbinger?) 

 
• Earlier snowmelt and runoff 
 
 



Questions? 
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Stationarity 


	Climate and Hydrologic Cycles and Trends �in PNW Basin & Range  
	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
	Climate Trends
	SWE Trends
	Runoff �Trends��Stewart and others�2005���
		��
	Questions?��
	Slide Number 19
	Stationarity

