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Glacier are change from 1985 to 2005. Smaller glaciers 
see the greatest percent change. Total of −3056 ± 990 

km2 (−153 ± 41 km2 yr-1) (Bolch et al. 2010)

2000-2020 decadal difference in mean glacier surface elevation (m yr-1) 
(Hugonnet et al. 2021)
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Surface elevation (2000-2020)



The motivation of our study is to:
a) map glaciers automatically;
b) update Bolch et al. (2010)
c) assess drivers of glacier shrinkage

Brucejack





Every glaciers in BC and Alberta is retreating 
That retreat is accelerating (~7x)



Proglacial lakes are growing 49 km2 per year



Kokanee Glacier terminus from 2015 to 2021. 140 meters of retreat for 23 m/yr. Data in the GIF are 
from Hakai Institute and Brian Menounos of UNBC ACO glacier surveys. 

https://blogs.agu.org/fromaglaciersperspective/2021/09/28/kokanee-glacier-2021-slash-and-burn/

Glacier area can be measured every year, 
Agrees well with mass change which cannot 
be measured every year

https://blogs.agu.org/fromaglaciersperspective/2021/09/28/kokanee-glacier-2021-slash-and-burn/


Black dots are field sites



Input Coef. Std. Error Std. Coef t-value P

avgTemp 0.97 0.057 0.67 16.87 < 2e-16 ***

avgTotlPpt -0.18 0.034 0.025 -5.29 < 2e-16 ***

PrctLk 60.47 8.97 0.40 6.75 < 2e-16 ***

BasinArea 0.0013 0.00033 0.26 4.04 0.00014 ***

avgTemp:avgTotlPpt 0.014 0.0029 0.067 4.97 < 2e-16 ***

avgTemp:avgGradt -1.69 0.48 -0.010 -3.52 0.00079 ***

Cross-validated root mean-squared 
prediction error = 0.46













Conclusion

1. Remote sensing is increasingly used in 

provincial operations

2. There is a lag in our geospatial services

3. Still a need for custom-per-project analysis

4. Research and development continues to be 

needed for: Climate change, drought, 

floods, wildfire, landslides, watershed

science …


