ATMO 336 – Homework #2
Weather Map Analysis

Due in class on Tuesday, February 9
This assignment is divided into two parts.  In the first part, you will play the role of a TV weather forecaster by giving a broad overview of expected weather over the United States along with a more detailed forecast for Tucson based on three 500 mb forecast maps: a 48 hour (2 day) forecast, a 144 hour (6 day) forecast, and a 216 hour (9 day) forecast.  In the second part you will compare the forecast maps with reality and comment on how well the computer model forecasted the 500 mb pattern.  Label your answers/discussions as part Ia, part Ib, part IIa, and part IIb (see break down below).  Keep your write-up short, but be sure to answer or discuss all of the items mentioned under each part.
Part I – United States weather overview and Tucson forecast based on the 48, 144, and 216 hour forecasts.  These maps can be viewed from the homework link on the course web page.  

(a) For each forecast map, look for large-scale, easily identifiable features in the 500 mb pattern.  Based on the position and shape of these features write a broad discussion for weather expected near these features.  Only worry about features that will have an affect on the continental United States (not oceans or Canada). You don’t have mention each region of the United States in your discussion, only write about areas affected by significant features in the 500 mb pattern. For your temperature discussion, you may want to compare the 500 mb heights on the forecast map with the average 500 mb heights for this time of year (average or climatological 500 mb heights for January and February can be viewed from the homework link).  You do not need to describe the 500 mb wind pattern. Keep it brief.  See example weather discussion for the 144 hour forecast map given below. Other examples are available under the homework link on web page.
(b) For each forecast map, make a more detailed forecast for Tucson.  First read/estimate the 500 mb height over Tucson from the forecast map and compare it with the average 500 mb height for this time of year.  Based on this information, make a temperature forecast for Tucson relative to average (e.g., well below average, slightly below average, about average, slightly above average, or well above average).  Also, forecast whether or not you expect a chance for rain in Tucson based on the 500 mb pattern.  Keep it brief.  See example for the 144 hour forecast map given below. Other examples are available under the homework link on the web page.
Sample discussion based on the 144 hour forecast 500 mb pattern
Part Ia
1. Weak trough extending north-south through central plains. Expect below average temperatures in this region, especially in the southern plains where 500 mb heights are most below average. Expect a chance of precipitation downwind of this trough from TX and LA northward though MN and WS.

2. Slightly below average heights are found to the west of this trough, so expect slightly below average temperatures over much of the west.

3. Rain possible over the pacific northwest coastal areas as a weak trough is centered offshore.

4. Generally above average temperatures expected in the eastern US as heights are above average compared with climatology. The exception is the extreme northeast where lower than average heights are forecast in association with a closed low centered north of the region in Canada.

Part Ib
500 mb height in Tucson is 5640 m. This is slightly below average of 5680 m, so expect slightly below average temperatures. Tucson is not in an area favorable for precipitation.

Part II – Grading the forecasts for 48, 144, and 216 hours into the future.  Compare the forecast 500 mb pattern for 48, 144, and 216 hours with the true 500 mb patterns for each of those days.  The true 500 mb maps will be available under the homework link one day after the forecast time.

(a) Briefly, discuss where the forecasted 500 mb pattern was accurate and where it was not over the continental United States, i.e., does the true 500 mb pattern look like the forecasted pattern?  Concentrate on the large-scale, easily identifiable features.  Look at both the pattern (are troughs and ridges in the same place?) and actual heights.  For example, a trough can be in the right position, but it may be deeper, that is, the heights in the trough may be lower than predicted.  Look for significant differences, not minor details.  Also briefly comment on whether or not you (as weather forecaster) would have been able to accurately predict the weather 2, 6, and 9 days into the future based on the model-forecasted 500 mb patterns.

(b) For each true map, read/estimate the 500 mb height over Tucson and compare it with your estimates made for the corresponding forecast map.  Briefly, how good was the 500 mb height forecast in the vicinity of Tucson (both actual height and pattern)?  What is the impact on the accuracy of your temperature and precipitation forecast?
Additional comments
I realize that most of you have never analyzed 500 mb height maps, so this assignment will not be graded harshly. However, you should be able to find the main features in the 500 mb pattern and discuss the weather associated with them. We will look over and discuss the 500 mb forecast maps in class. I encourage you to ask questions about the maps. I would like this assignment to be both instructive and “fun” in the sense that you get to see how accurate a computer forecast of the large-scale weather pattern is for 2, 6, and 9 days into the future.
