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What 1s Permafrost?
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2) Graphical Depicition of the Logistic Model 3) Land cover

above 3,000 m (weights)
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Figure 3.2 - Permafrost model developed for the Front Range.
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Deeper Temperature
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Aspect Elevation

Site Description
P (Direction) (m)

Slope (°)
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The energy balance becomes negative in the Fall

- Soil freezes from the surface (surface soil is colder)
- Latent heat is released (warms the soil)

- Results 1n an 1sothermal plateau or the zero curtain




“ Winter

Cold air (freezing downward)
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Hypothetical permafrost curve?
(2 meters deep)

S

PN
e}

Permafrost ? (freezing upward?)
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Soil water is frozen as temperature remains below 0° C
Freezing fronts advance from the surface and at depth to freeze the active layer
Surface is colder than at depth — really cold winters!!
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Surface starts to warm and becomes warmer than the deeper probe
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Late Spring — Early Summer

Thawing front advances from the surface
- Latent heat is absorbed (keeps soil cold)
- Temperatures remain at or slightly below 0° C




Summer
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Ground temperatures rise quickly through July and stabilize in August
The surface probe shows more extreme daily variation
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Site 1 — Balch Ventilation

High variation, but MAST =-1.5° C
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Site 3 — Organic Soils
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Low variation, but just frozen MAST = 0.0° C
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Organics = high thermal conductivity in winter,
high water content in summer (evaporation)
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Yearly and Seasonal Temperature
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Start date at which the
ground remains continuously
frozen or thawed.

Date of:

Surface Measurement

Deeper Measurement

Lag-time (days) between the
surface and deeper probes










Temperature (°C)
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-0 July August | September | October | November | December | January February March April May June
—0 10.5 10.7 10.7 3.0 -4.3 -5.0 -7.4 -8.1 -5.9 -4.2 -2.8 2.2
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Production of CO2 in Alpine Soils (ppm)
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TRAIL RIDGE ROAD GROUND TEMPERATURES
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Click on an ID number to learn more.

IN THE FIELD

IN THE LAB

http://www.mscd.edu/~eas/Janke/GEL 3420/ROMO/Home.htm




Frost Index Model
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Temperature at the Top of Permafrost (°C)
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