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Figure 2.1: Key features of the snow-transport model applied to topographically-variable
terrain (from Liston and Sturm 1998).

lead to changes in snow depth at a point are the result of 1) changes in horizontal mass-

transport rates of saltation, Qs (kg m-1 S-l)j 2) changes in horizontal mass-transport

rates of turbulent-suspended snow, Qt (kg m-l s-I); 3) sublimation of transported snow

particles, Qv (kg m-2 S-l); and 4) the water-equivalent precipitation rate, P (m s-l).

Combined, the time rate of change of snow depth, ( (m), is

(2.1)

where t is time in s, x and yare the horizontal coordinates in m of the west-east and north-

south directions, and Ps and Pw are the snow and water density in kg m-3, respectively.

Figure 2.2 provides a schematic of this mass-balance accounting. Equation (2.1) is solved

for each individual grid cell within a domain, and is coupled to the neighboring cells

through the spatial derivatives (d/dx, d/dy). Complete details of the formulation of each

term in Equation (1) can be found in Liston and Sturm (1998).

To drive the snow-transport model, the model requires a reference-level wind-flow

This wind field is generated byfield over the domain of interest for each time step.

taking observed wind speeds and directions, and interpolating them to the model grid. To

account for topographic influences, the wind distribution is modified by multiplying by an
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Figure 3.3: The Montgomery P~s Weather Station. Looking west of the Medicine Bow
Mountains into North Park.
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Figure 3.9: Looking south from the Montgomery Pass Weather Station. The snow distri-
bution is similar to that depicted in Figure 3.6 and to that observed along the ridgeline.
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Figure 4.2: Field setup of Hobo data logger and air temperature sensor. The temperature
sensor is placed in an inverted plastic cup that serves as a radiation and precipitation
shield. The data logger is located in a plastic jar below the radiation shield.
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Figure 4.13: Tyndall Glacier in August, southeast of Flattop Mountain. Several perennial
snow fields similar to the Tyndall Glacier occur along the east side of the Continental
Divide within Rocky Mountain National Park.
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Figure 4.14: Typical January snow distribution on the east side of the Flattop Mountain
Plateau looking south towards Long's Peak. This photograph shows snowdrifts occurring
along shrubs and small rocks.
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Figure 4.15: February 15, 1998 on the Flattop Mountain Plateau. Snow drifts are occur-
ring along small rocky areas and shallow terrain roles.
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