Lab 2 Solutions
3. Discuss the correspondence, if any, between the height tendency field you analyzed for the two times and the position of the troughs/ridges at 00z, January 16. What is the lowest height value at 12z compared to 00z? If they are different, explain possible reasons why there is deepening or amplification. 

Area of greatest height falls is located upstream of the 500mb trough, while the area of greatest height rises is located upstream of the ridge and downstream of the trough.  The lowest height value at 12z, Jan 15 is 4940 meters in Newfoundland, while the lowest height value at 00z, Jan 16 is 4900 meters located at Caribou, Maine.  If the trough was only propagating to the east without deepening or filling, the two values would be the same.  The "central pressure" decrease of 40 meters means that something had caused the upper level low to not only propagate, but to deepen as well.  As discussed in class, the mean temperature of a layer of the atmosphere determines the thickness of that layer.  If the surface-to-500mb layer is cooled from 12z to 00z, the height values should decrease.  Other reasons are possible, but have not been discussed in class yet, so I was really looking for something about how the mean temperature determines the thickness. 

4. Based on your results from #3, would you consider a real-time analysis of the height tendency field to be useful for weather forecasting in an operational environment (such as the National Weather Service)? If so, how far in the future do you think you could forecast based on such data?
The movement of upper level troughs and ridges can be safely estimated from a height tendency map, with troughs moving towards the areas of greatest height falls and ridges to the areas of greatest height rises.  However, this method lacks a lot of key information that would help you make a accurate, long-term forecast, and can generally be used only up to 10-to-12 hours, as was mentioned in class.
