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(source: http://glaciers.geos.pdx.edu/).  
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!  North Fork- 727 km2 -glacier area 23.9 km2 

!  Substantial glacier area-Coleman, Roosevelt, Mazama, 
Heliotrope, Sholes, Hadley, Bastille 

!  Middle Fork-190 km2-glacier area 6.7 km2 

!  Moderate glacier area- Deming, Thunder, Twin Sisters 

!  South Fork –272 km2 - glacier area  0.1 km2 

!  Minimal Glacier area and lower mean elevation  



!  How do warm weather events affect discharge 
and water temperature of the three Nooksack 
Forks? 

!  What are the key differences between their 
responses? 

!  What is the contribution of glacier runoff 
during late summer streamflow? 

!  How will glacier contribution change in the 
future with continued climate change.  





!  Stream discharge 
!  Stream temperature 
!  Air Temperature from North Fork Nooksack 

SNOTEL site for late summer of 2009-2013 
!  Analysis of this data suggests different 

responses of the three forks to warm weather 
events in 2009, 2010, 2012, and 2013 
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North Fork  
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South Fork: lowest overall Q, little to no 
detectable variability in Q, greatest variability in 
T, exceeding 2°C	  in all 12 events.  

Middle Fork: moderate Q, with moderate 
increases during warm events. Attenuated 
variability in T, changes not exceeding 2°C.	   

North Fork: greatest overall Q, with greatest 
increases in Q during warm events. Variability in 
T nearly identical to Middle Fork.  







Stream gage 









!  Daily ablation ranging from 0.05-0.06 m/d 
(0.17-0.2 ft/d) which for the North Fork 
currently yields 12-14.5 cms (424-512 cfs).   

!  This is 50-60% of the mean August discharge 
in the North Fork of 24 cms (847 cfs). 



!  8/4-8/20:  
◦  Stream Q= 850 cfs,  
◦  Glacier Q= 340 cfs  

!  8/20-9/12  
◦  Stream Q= 715 cfs  
◦  Glacier Q= 315 cfs 

!  Change in glacier runoff is only -7.3% 
!  Change in total North Fork runoff is -18.9%  
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