
Homework #4

Diagram Extravaganza
Due: 12 August 2011

I. Lake-effect snow

The following map shows the Great Lakes with the direction of the wind on a particular 
winter day, when frigid air is blowing from the Arctic and Canada and sweeping over the 
lakes. 

1. Label the lakes with their respective name. (You might need to consult an atlas.)

2. Color or shade (with another color than blue) the areas where you might observe 
snow on that particular day. (Note: There is no midlatitude cyclone in the area.)
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3. Which lake(s) will cause the heaviest snow bands? Explain why.

Snow will be heaviest at the south end of Lake Michigan due to the long fetch. A 
northerly wind travels down the long axis of the lake, allowing more time for the air to 
warm and moisten and then produce more precipitation over land. Lakes Huron and 
Superior also have long fetches with a north wind.

4. Lake Erie is very shallow and therefore often freezes during the winter. Explain how 
that might change your answer to question 2.

If Lake Erie freezes, lake effect snow will be significantly diminished for two reasons. 
One is that a frozen lake will be less effective at warming the air above it, so there will 
be less convection over the lake. Secondly, water will be unable to evaporate from the 
lake if it is frozen, so any air that is able to convect will be quite dry.

II. Sleet and freezing rain
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III. Intensifying and decaying lows

The following figure shows sea level pressure in color and line contours of 500 mb 
heights. Identify the four surface lows. Label the surface lows as either intensifying or 
decaying. Label the upper-level trough axis with a dashed line in each case, to show the 
position of the surface low in relation to the upper-level trough.

Note that a .tiff version of the figure is posted on the website for reference, in case the 
printed version is too difficult to read. http://www.atmos.washington.edu/~feldl/courses/
atms101/materials.html
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IV. El Nino/Southern Oscillation

The following table shows the winter precipitation, rain and snow (in inches), measured 
at Mount Baker, Washington from 1966 to 2005. El Niño winters are shaded in orange 
while La Niña winters are shaded in blue.

5. Calculate the average amount of rain at Mount Baker over all El Niño winters (letʼs 
call it the “El Niño average”).

6. Calculate the average amount of rain at Mount Baker over all La Niña winters (letʼs 
call it the “La Niña average”).

7. Calculate the average amount of rain at Mount Baker over all remaining winters, 
namely, all winters that were neither El Niño nor La Niña (letʼs call it the “normal year 
average”).

8. Repeat questions 2-3-4 for snow and summarize your results in this table:

9. What can you infer from your results about the El Niño teleconnection with the 
Pacific Northwest? Should you buy a Mt. Baker ski pass for an El Nino winter? 

Winters appear to be wetter and snowier at Mount Baker during La Nina years.
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1. Explain briefly which large-scale weather pattern is affected by El Niño that causes 
such a shift in precipitation in the Pacific Northwest.

During El Nino, the equatorial trade winds are weaker, which has an effect on the global 
circulation pattern. One result of this is ridging that develops over western North 
America, causing a split jet stream (or storm track), with one branch to the north into 
Alaska and another to our south, across southern California and into Florida. The 
Pacific Northwest is in between these tracks and is impacted by fewer midlatitude 
cyclones during El Nino years.

V. Flow around highs and lows
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