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Evidence of rapid climate change in Arctic
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Arctic Reservoirs

>1000 PgC could be
released as CH, or CO,

Fossil Fuel CO, emitted
since 1751: ~¥350 Pg
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AA:
A.AA

Arctic Land
Vegetation: 60-80 Pg C
Soil: 1200-1800 Pg C

Continental Slope

permafrost/hydrate .
2-65 Pg CH Arctic Ocean floor
4

30-170 Pg CH,



Barrow, Alaska
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1973 - Present
- insitu
—winds, temp
— Insitu, CFC,
Chloroform etc.
— Insitu/flasks CO,, CH,,
N,O, CO, etc.

Barrow

S-W

—ethane -> pentane
I . [0.0-0.5 mys]
— Insitu [0.5 - 5.0 m/s]
— albedo [5.0 - 10.0 m/s]

[10.0 - inf m/s]
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Evidence of rapid climate change in Arctic
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~20 day increase in
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Evidence of rapid climate change in Arctic
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CH, at Barrow
Jbservate
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CH, at Barrow
Observatory

Average enhancements of >70 ppb
from southern sector in late summer.
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CH, at Barrow
Observatory
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Seasonal cycle from the North Slope
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CH, at Barrow
Observatory

Average enhancements of >70 ppb
from southern sector in late summer.

HEEEEET ' N
HEEEE ]
HEEEE I
HEEEEE T Ehe

J]an. Apr. Jul. Oct.
Time of Year (Month)

b
n
o

o
o

=
2
=]
o
H)
o
o
=
=

-
=]
o

- CH, enhancements

Clean air sector




Trends in ACH, and temperature

Summer and Fall average enhancement

=
-3
L
=
L
&
<

0.05X +/-0.02 Cly

Temperature Anomaly {C)

. -5
54%35 1990 1995 2000 2005 2010 2015 1985 1990 1995 2000 2005 2010 2015
Year(YYYY) Year (YYYY.Y)

CH, enhancements Temperature

The long term record at Barrow does not suggest
that early winter (Aug-Dec) enhancements have
changed over the last 29 years




Trends in ACH, and temperature

Summer and Fall average enhancement
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Trends in ACH, and temperature

Summer and Fall average enhancement
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AT v. ACH,

Monthly deviation in temperature verses ACH,

5.0%3.6 ppb/C
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Monthly deviation in temperature trend verses enhancements in
CH, from North Slope. Suggests significant short term response in CH,



What is the big deal?

e Increasein T=3.5+2.3°C

* Increasein 4 + 6 ppb CH,
=1.1+1.8 ppb CH,/°C

Lgf'ﬁ do Same. Meodly ”

=5.0+3.6 ppb CH,/°C



What is the big deal?

Long-term response = -2—-17 ppb CH,
Short-term response = 15-30 ppb CH,
31 = - 3—45% of average enhancement

= 1.5% increase in Global emissions



Conclusions

No detectable change in CH, despite large
temperature changes - A top-down analysis of
methane in the Arctic indicate that there is a
significant trend in methane outgassing in the North
Slope despite observed increases in temperature.
Seasonal cycle — Starts in June and continues through
December despite heavy snow accumulation well
before that.

Temperature sensitivity — We only see short-term
correlations.

Global significance — Not much (sorry!)



What is happening to the Organic
Carbon

“Our hydrological model simulations
show that advanced ice-wedge
degradation can significantly alter the
water balance of lowland tundra by
reducing inundation and increasing
runoff” (Liljedahl et al. 2016)
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What is happening to the Organic
Carbon
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“Our hydrological model simulations 40 year ACO, record at BRW
show that advanced ice-wedge

degradation can significantly alter the

water balance of lowland tundra by

reducing inundation and increasing C 9 COZ
runoff” (Liljedahl et al. 2016) org



Conclusion

 Despite large changes in climate observed at
Barrow and an observed short term response

in CH, there has been currently
in CH, over the last 29 years at BRW.

* Even if there were a change in CH, emissions
it would have a
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