


Retreat of Glaciers and Melting Snowpack in the Pacific Northwest

South Cascade Glacier Linear Trend in April 1 Snow Water
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Light Absorbing Impurities include:
 Black carbon (soot) produced by the incomplete combustion of

biomass, coal and diesel fuels.
* Dust
* Organics
 Ash
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Light Absorbing Impurities in snow/ on glaciers:
* Reduce albedo (i.e. reflectivity)
* Accelerate melt
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“We suggest that soot contributes to near worldwide melting of

ice that is usually attributed solely to global warming.”
-Hansen and Nazarenko, 2004
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Why Focus on Black Carbon in the Pacific Northwest?
« Glaciated region of continental US

« Snowpack and glaciers are warm
* Low elevation= close to regional emissions

« Downwind of large BC sources



Model Results of Black Carbon in the Pacific Northwest
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Study Area
Washmgton State | |

Seasonal variations in BC concentrations in the seasonal
snowpack and on glaciers

Role of Forest Fire
20t Century Black Carbon deposition from the South

Cascade Ice Core



Black Carbon in the Seasonal Snowpack at Blewett Pass, WA
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Black Carbon in the Seasonal Snowpack at Blewett Pass, WA
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BC(ug/L)

Black Carbon Concentrations in
Surface Snow on Washington’s Glaciers
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Black Carbon in the Seasonal Snowpack at Blewett Pass, WA
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2012 Table Mountain and 2014 Snag Canyon
Wildfires in Central Washington
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Pit Depth (cm)

Post Wildfire Black Carbon Concentrations
in the Snowpack are Elevated
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Investigating Black Carbon at Snowdome, Mt. Olympus

@ Glacier site
@ Seasonal snow site

.




Black Carbon and Dust Deposition
on Snowdome, Mt. Olympus
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Black Carbon and Dust Deposition on Mt. Olympus
from the 2011 Big Hump Fire
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20" Century Black Carbon and Dust Deposition in the
North Cascades from the South Cascade Ice Core
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20t Century Black Carbon Record from the South Cascade Ice Core
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Summary

Black carbon and dust deposition on snow and glaciers in
Washington State can reduce albedo and accelerate melt.
This effect is greatest in the late spring-summer =» high
elevation snowpacks and glaciers are most affected.
Highest BC concentrations are associated with forest
fires.

Continued research will focus on the sources of black
carbon (fossil vs. bio fuel) and dust (natural vs.
anthropogenic), and the relative importance of black
carbon versus dust in contributing to snow and glacier
melt.



Relevance to Projected Changes in Climate in the PNW

* Precipitation changing from snow to rain=
Smaller spring snowpack and continued glacier retreat=

More concentrated impurities
* Projected increases in forest fires= increased impurity

deposition.

State of Washington
Water Research Center




Light Absorbing Impurities on Snow

Dust Black Carbon

Photos: lan Delaney



Black Standard
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