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A COMPARISON OF AFTERNDON/MAXIMJM TEMPERATURES OVER SNOW COVER: 
FOREST AREAS VS. OPEN COUNTRY
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1. Introduction

In many cases the coverage and depth of sncw cover are key variables in 
wintertime temperature forecasting. The usual decision is to forecast lewer 
temperatures ever snow covered areas than over bare ground. However, this may 
not be the case if cne considers a snow covered forest area primarily composed 
of coniferous trees. A surface temperature analysis, snow cover chart, and a 
visible satellite picture are used to examine the apparent effects of a forest 
on the afternoon temperature of a snow covered region.

2. Synoptic Situation and Discussion

On December 5, 1988 the Upper Midwest was under clear skies and in a ----
relatively barotropic air mass of Pacific origin. The 850 ntr temperature 
analyses for 12Z and 00Z far December 5 and 6 '(Figs. 1 and 2) indicated that 
Minnesota and Wisconsin were in a warm sector with moderate westerly flow. No 
significant change in temperature was implied through the day. The 00Z h ; 
Decemiber 6 soundings for International Falls (INL) and StT Cloud (STC) (Figs.
3 ard 4) showed very similar temperature and wind profiles.

Clear skies prevailed over the Northern Plains and the Upper Mississippi 
Valley an the afternoon of December 5 with the exception of extreme northeast 
Wisconsin and central upper Michigan. Station circles an the surface plot for 
1900Z December 5 (Fig. 5) showed clear skies ever the Dakotas and Minnesota. 
There was seme thin cirrus over central Wisconsin.

A visible satellite photo from 1831Z on December 5 (Fig. 6) indicated 
snow cover over northern Iowa, porticos of southern and central Minnesota, and 
central Wisconsin. There was a anall portion of southwest Minnesota that was 
snow free.

A snow cover plot for December 5 (Fig. 7) confirmed the snow area cn the 
satellite imagery. However, the extensive snow cover of 6-12 inches over
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FIG. 850 MB TEMP ANALYSIS 122 05 DEC 1988
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Figure 6. Visible satellite imagery, 1831Z, December 5, 
1988.
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northeast Minnesota (Fig. 8) was not obvious on the satellite imagery because 
of the "dark" forest area. Se/eral inches of snow also covered the forested 
areas of northern Wisconsin, a situation not evident fran looking at visible 
satellite imagery.

An isotherm analysis at 1900Z on December 5 (Fig. 9) clearly showed the 
cooler temperatures over the snow covered areas extending from northwest Iowa 
into central Wisconsin. A second area of cooler temperatures was seen over 
extreme northwest and west central Minnesota. However, the more interesting 
part of the analysis was the warm pocket over northeast Minnesota, extreme 
northern Wisconsin, and the western upper peninsula of Michigan. This area 
was about 6 to 10 degrees warmer than the open country unforested region to 
the southwest.

The wanner temperatures in the forest areas are explained by the much 
lower albedo of the forest compared to the snow. Figures 10 and 11 show that 
forests have one of the lowest albedos of natural materials. This low albedo 
suggests that incoming short wave radiation is absorbed by the forest canopy 
making it a heat source for the surrounding area.

3. Conclusions

If one looks at a visible satellite picture of a snow covered area in 
terns of albedo, a quick evaluation of the afternoon temperature would be that 
the forest area will have higher temperatures than the open country. The 
forest area appears much darker. Much more solar radiation is reflected back 
into space over areas where the sncw is "visible." Secondly, if the open 
country has bare ground but the forests still have snow cover, one may not 
want to forecast lower maximum temperatures in the forest area. For obvious 
reasons, this method of tarperature" evaluation would only be applicable If the 
region has clear skies, is in a quasi-barotropic air mass, and the topography 
is relatively uniform. • ■ : 1 -
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SNOW DEPTH MAP
DECEMBER 7, 1988
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„ . , _ Radiative properties of natural materials.Fig. 10
Surface Remarks Albedo Emissivity

ct e

Soils Dark, wet
Light, dry

005-0-40 0-90-0-98

Desert 0-20-0-45 o-84-0-91

Grass Long (10 m) 016- 0-9O-

Short (o-oi m) 0-26 095

Agricultural crops, 
tundra 0-18-0-25 0-90-0-99

Orchards 0I5-020

Forests
Deciduous Bare 0-15- o-9T-

Leaved O O 098
Coniferous 0-05-0-I5 0-97-0-99

Water Small zenith angle O-OJ-O-IO 0-92-0-97
Large zenith angle O-IO-IOO 0-92-0-97

Snow Old 040- 082-
Fresh 0-95 0-99

Ice Sea
Glacier

0-30-0-45
0-20-0-40

"0-92^-97 —-------------—

Sources: Sellers (1965), List (1966), Paterson (1969) and Monteith (1973).

From Oke, T.R., 1978

Climates of vegetated surfaces

SOLAR ALTITUDE (deg.)

Figure n Relation between the albedo of vegetation and 
solar altitude on sunny days. Grass and kale (Monteith and 
Szeicz, 1961): oak forest (Rauner, 1976): spruce forest (Jarvis 
ei al., 1976); and Scots pine forest (Stewart, 1971).

From Oke.T.R. 1278
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