The importance of air mass condition
on energy fluxes at a coastal arctic wetland

Anna K. Liljedahl - University of Alaska Fairbanks
Larry D. Hinzman - University of Alaska Fairbanks
Yoshinobu Harazono - Osaka Prefectural University & UAF
Donatella Zona - University of California, Davis
Walter C. Oechel - San Diego State University

gotic Re
:&Qﬁ
%
T Q
3
\ 2 -
Ty O
X R _ (f'.‘-' ’im & =
. NIRRYAWNIIGE dyc f the Hnrthem Alaskan Coastal—System




Evidence of an altered surface energy balance

Pond formation
[Jorgenson et al., 2006]

Shrinking ponds A
[Yoshikawa & Hinzman, 2003] e )




Ocean-effects 135 km inland
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Drained lakes: 50 % of Arctic Coastal Plain

Barrow

"[Hinkel, 2003 & 2005]
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Desert wetlands

156°45' 156°40' 156°35' 156°30'

*Precip. 170 mm (74 mm Jun-Aug)
sEvapotranspiration > Precip. (Jun-Aug)
2 mm/day In summer
Low hydraulic gradients
2 mm spring runoff

Low seasonal soil storage capacity

What factors controls coastal ‘ &
wetland evapotranspiration? ey PEE
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Drastic reduction In surface water

Summer Ap—




Inundated area varies 15 to 67%

14 June 21 June

Change in saturated extent of the Putuligayuk River basin (470 km?) from classified SAR

Bowling et al., 2003



Directly measured ET from 8 summers
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Cumulative precipitation, mm

2007: Warm + low precip.
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Sensible > Latent > Ground heat flux
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Sensible > Latent heat flux
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The importance of air mass

* Onshore winds favored the sensible heat flux (normalized to Q,,)
* Offshore wind supported the latent heat flux
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\ Alr vapor pressure deficit ¢
4 Ground surface to air temperature gradient \




Significant differences with wind direction

VPD, kPa<~ e
TR ey
_ P-values < 0.001

OFFSHORE
h

H = sensible heat flux
LE = latent heat flux
Q = net radiation




Increased air vapor pressure deficit favors ET
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Potential to evaporate more water
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Alpha value
Wetland ~ 1.26
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> 0.98 +£0.36
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Summary

» The evapotranspiration at arctic coastal
wetland Is reduced due to:
— Presence of maritime air mass

 Large temperature gradients
 Limited air vapor pressure deficits

— Canopy resistance (soil moisture)

Barrow at midnight




Conclusion

 Future evapotranspiration rates will likely remain
dampened

— Projected increase In air temperature may increase the
near-surface soil moisture gradient between areas
affected by coastal and continental climate, leaving the
coastal wetlands less prone to soil drying.




Projecting the future of Arctic wetlands requires
a Holistic Approach

e TIMing

 ET partitioning/
vegetation change

e Permafrost







Evapotranspiration 0.15 — 5.73 mm/day

Mean daily net radiation

Evapotranspiration

== Daily min & max

M —— Daily mean

0

i

:

-
:

| | | | |
Jun  21-Jun  11-Jul 31-Jul 20-Aug




A
80 \\
————

60
40

c
ke,
©
)
b
M
V)
x

20

0
Jun 1 Jun 21 Jul11 Jul31  Aug 20

Soil moisture in the upper 10 cm in 2007 presented as % liquid saturation




