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region’:characteirizéd by dlscontinuous permafrost.
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~ Studies link degrading permafrost to increased Air AR A

- winter river discharge due to increasing

- _groundwater input. In winter, interior Alaskan

- rivers are exclusively fed by groundwater, which
' serves as an external source of heat. In fact,

- _some portions of rivers fed by groundwater s
- maintain thin ice throughout the winter, or-remain
- altogether ice-free, despite very cold air
- temperatures. These ice conditions r

. epresent a
_ significant danger to winter travellers w
- rivers for wintertime 'Ira_\/aeL parftl"culaﬁ v in this

- largely roadless area. =
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a= heat transfer coefficient

* Upwelling rate
* Ice thickness
* Snhow depth

* Air temp.

* Water depth

Table 1. Sensitivity Analysis
Parameter

Groundwater temp. °C
GW upwelling rate m/day
Water depth cm

4.0
1.1
20

Ice Melt

Rate

Sensitivity

+/- 38%
+/- 34%
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- We developed a physically-based, nun
to explore how fluctuations in <é’mun dwater

~ discharge control ice thickness on the Tanana

~ River. The model allows us to examine -how

-13% to +8% ‘:_
+/- 11%

-8% to +4%
+/- 4%

! ! . O
Parameter Units| Initial | Variability| Ice Melt Rate}
Sensitivity
Groundwater temp.  °C 4.0 +/-30% +/- 38%
GW upwelling rate  m/day 1.1 +/-30% +/- 38%
Water depth cm 20 +/-30% +/- 34%
Snow depth cm 25 +/-30%  -13%to +8%
Air temp. EE -20 +/-30% +/-11%
n Heat transfer coef. _ W 1123 +/-30%  -8%to+4% ]
Water column temp. 20 /- 30% +/- 4%
GW horiz. flow 0.3 +/-30% 4% to +2%

Water column °C 2.0
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