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Long Range Transport
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Little dieldrin out of Asia

Dieldrin out of US? From past use


GLOBAL DISTILLATION or COLD CONDENSATION
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1. At warm temps, semi-volatile
organic compounds (SOCs)
volatilize into the atmosphere.

2. SOCs are transported in the
atmosphere.

3. At cold temps, SOCs condense
and undergo deposition.




OROGRAPHIC COLD TRAPING
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LONG-RANGE TRANSPORT AND DEPOSITION

Global Winds
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At Mt Bachelor, different global winds

Global transport can carry diff chemicals than local transport: may see a very pure signal, or an amalgam of regional transport




Z
O
=
)
@)
al
LL
a
a
Z
<
T
o
@)
al
V)
Z
<
o
T
-
<
O
@)
=
-
<
Z
O
O
1]
o



Presenter
Presentation Notes
Diurnal pumping; increases concentrations at top of mountain



Transport to high elevation areas a combination of various transport mechanisms



Agriculture influence at SEKI, ROMO, GLAC in particular


Coefficient of Variance
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VARIATION IN PESTICIDE FLUX IN SNOWPACK
2003, 2004, and 2005
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==== Sijte Duplicates (Single Year)
——= Park Replicates (Single Year)
—— Site Replicates (Different Years)
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The Snow data- most closely linked to the atmosphere

Paper published on 03 data, working now paper from all three years 03-04-05



Snowpack integrates various sources of contaminants; varies over time and space; informs future work: GLAC variation similar to other sites/parks; similar within sites, diff between years. In Alaska parks greater variation, lower snowpack and higher winds
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ANNUAL PESTICIDE PROFILE IN SNOWPACK
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« Pesticide profile is
unigue to each Park
(different sources)

 Park pesticide profile is
consistent year to year
(same source each year)

« HUPs due to
revolatilization from
historically contaminated
solls

e CUPs from current
regional pesticide use

e GLAC: g-HCH use in
Canadian prairies
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Glacier’s highest was endosulfan and dacthal

Trend in decrease in g-HCH (lindane) reflects discontinued use in 2004 in Canada



Banned pesticides reappearing due to revolatization




Agricultural Lands in the Western US and Canada
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Glacier has highest percent agricultural land nearby upon comparison to other WACAP sites: heavily concentrated on the east side, and to the north in Canada
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One day “Airshed” for Glacier
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out of ~175 cm/year

The “Airshed” for the primary WACAP parks were calculated for 1,5 and 10 days
using the NOAA-HYSPLIT model based on the past 8 years of meteorological data.
These airsheds show where the air has been within the specified number of days
and give useful information on transport of regional pollutants with short lifetimes
(e.g. PM 2.5 or haze; see Hafner et al., 2007)
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ENDOSULFANS - % Long Range vs. % Regional
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Endosulfans (snowpack data): long range transport (red) vs regional source transport (blue)

In Alaska, 0% from regional sources – no nearby agricultural lands
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CONTRIBUTION OF REGIONAL SOURCES TO
PESTICIDES IN SNOWPACK

No Olympic

No Olympic

mmmm Olympic
mmmm Rainier
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=== Glacier
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® 2003
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 DENA, GATES, NOAT, OLY,
and MORA have greatest long-
range transport contribution

 GLAC, SEKI and ROMO
have greatest regional
transport contribution

 CUPS more likely from
regional sources

« HUPS from long-range
sources as well as
revolatilization from historically
contaminated soils
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Glacier has the greatest regional contribution

This accounts for diurnal pumping while the trajectories don’t

Long-range: outside of the 150 km circle



Since 2000, 500,000 acres have burned

Re-deposition from burned areas – revolatilization of pesticides: however, there is lag time between fires in summer and snowfall



Fires in the summer, but when the snow fell in the winter

a Lot of deposition in the form of ash



Endosulfan
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