ATMO 336 Spring 2015 500 mb map analysis and forecasting Notes
These notes were used a guide in grading your assignments. You did not have to necessarily have the same analysis or get exactly the same 500 mb heights to get full credit. In general the assignment was graded easily. Each part was worth 5 points, except for the summary paragraph, which was worth 10 points.
Section 1. 96 hour forecast (4 day) map analysis

1. Looking at the 96 hour GFS forecast map, describe the 500 mb height pattern over the continental United States making sure to point out and locate significant features.
There is a ridge over the northwestern part of the US with a closed high centered in Northern NV. There is a closed low south of closed high off the central Baja coast. There is a broad trough covering the eastern half of the country.
2. Compare the 96 hour ECMWF forecast map to the 96 hour GFS forecast map that you analyzed in part 1.
The ECMWF has a similar pattern. The western ridge is slightly stronger in ECMWF as the 5760 meter line is further north than in the GFS. The closed low is located to the northwest of the closed low in the GFS. The eastern trough is sharper than the GFS. The heights are much lower near the center of the ECMWF trough, which extends through OH southward to the Gulf Coast. In the GFS the 5400 meter line is through OH, but in the ECMWF, the 5400 meter line extends into southern TN. ECMWF has lower heights over much of the eastern US compared to GFS.
3. Looking at the 96 hour GFS forecast map, write down the forecasted 500 mb height over Tucson and make a temperature and rain chance forecast for Tucson.
500 mb height over Tucson is just above 5760 meters, which is 80 meters above average, so expect well above average temperatures. There appears to be a chance for rain as Tucson is located in the closed low circulation.
4. Looking at the 96 hour ECMWF forecast map, write down the forecasted 500 mb height over Tucson and make a temperature and rain chance forecast for Tucson.
The 500 mb height over Tucson is about 5800 meters, which is 120 meters above average, so expect well above average, even warner than predicted by GFS. Tucson is not in a location favorable for rain as we are closer to the closed high to the north than the closed low to the south.
5. Compare the 96 hour forecast maps for both GFS and ECMWF with the verification or true map for the same time. Point out significant differences. Attempt to determine which model forecast was most accurate.
The trough in the east is further west than predicted by either model, though the ECMWF forecast was closer to the actual trough shape and position. Heights were higher than forecast for a large part of the northeastern quarter of the country by both models. The ECMWF did a better job forecasting the strength (heights) of the ridge in the western US. The GFS appeared to have done a slightly better job on the placement and height of the closed off the Baja coast, however, when looking closely, the verification map has the closed low pretty much right between the GFS and ECMWF predictions. Both models had the general pattern captured. The ECMWF was slightly better with the western ridge and eastern trough, but the GFS may have been slightly better with the closed low in the southwest. Overall, the ECMWF forecast was probably more accurate.
6. Looking at the verification map, write down the 500 mb height over Tucson and compare to the forecasted 500 mb heights made in parts 3 and 4. Also evaluate the rain forecasts made in parts 3 and 4. Which model was more accurate for Tucson?
True height is 5790 to 5800 meters, so the ECMWF forecast for height was closer. Both were slightly off in the position and shape of the closed low off to the southwest of Tucson. This was important as this feature eventually caused some rain in Tucson over the next couple of days.
Section 2. 168 hour forecast (7 day) map analysis

1. Looking at the 168 hour GFS forecast map, describe the 500 mb height pattern over the continental United States making sure to point out and locate significant features.
There is a trough just off the northeast coast of the US, keeping the far northeast cool. There is a trough off the southwest coast. In between these features there is generally a flat ridge across most of the US, except for a shortwave trough over the central plains. Heights are above average for most of US, except the extreme northeast. For example the 5640 meter line runs from roughly OR to WI in the forecast, while the average position for January is much further south, running from central CA through OK to the Carolina coast.
2. Compare the 168 hour ECMWF forecast map to the 168 hour GFS forecast map that you analyzed in part 1.
Again the general patterns are the same. The ECMWF shows a trough that is just off the eastern coast, but it extends all the way to south FL, so generally lower heights along east coast compared to GFS. The trough axis is also further west or closer to the east coast. West of the trough, the ECMWF has higher heights in the flat ridge over the western half of the US. The trough off the southwest coast is sharper than the one forecasted by the GFS. 
3. Looking at the 168 hour GFS forecast map, write down the forecasted 500 mb height over Tucson and make a temperature and rain chance forecast for Tucson.
500 mb height is about 5780 meters, which is well above average. There is a trough to the west, but it looks too far away to be causing rain in Tucson at this time.
4. Looking at the 168 hour ECMWF forecast map, write down the forecasted 500 mb height over Tucson and make a temperature and rain chance forecast for Tucson.
The height over Tucson is about 5800 meters, which is even more above average than the GFS forecast. The trough to the southwest looks too far away to be causing rain in Tucson.
5. Compare the 168 hour forecast maps for both GFS and ECMWF with the verification or true map for the same time. Point out significant differences. Attempt to determine which model forecast was most accurate.
The verification map has a more distinct trough/ridge pattern over the US than either forecast. There is a ridge in the northwest, a trough over the northern plains, a ridge over the great lakes and trough off the east coast.
The GFS model made a decent forecast of the eastern trough and eastern US. The trough in the plains was much stronger than predicted, e.g., look at the position of the 5580 meter line. The predicted heights in the northwest were too low as there is well defined ridge in the verification map. Finally the trough in the southwest was confined more to the south than in the forecast, e.g., look at the location of the 5700 meter line. The trough also extends further inland in the forecast compared to the verification map.

ECMWF forecasted the eastern trough to be too far to the west. It completely missed the trough in the northern plains of the US. ECMWF was better in forecasting the northwest ridge, although the actual ridge was slightly stronger (higher heights). The southwestern trough was further south (look at 5700 meter line) and slightly further east compared with the ECMWF forecast, but still more accurate than the GFS forecast. 

Hard to say which model was better. GFS had more accurate prediction for eastern part of US, while ECMWF was more accurate over the west.
6. Looking at the verification map, write down the 500 mb height over Tucson and compare to the forecasted 500 mb heights made in parts 3 and 4. Also evaluate the rain forecasts made in parts 3 and 4. Which model was more accurate for Tucson?
True 500 mb height was about 5800 meters. The ECMWF was more accurate for Tucson both in the predicted height and the location of the trough off to the southwest.
Section 3. 240 hour forecast (10 day) map analysis

1. Looking at the 240 hour GFS forecast map, describe the 500 mb height pattern over the continental United States making sure to point out and locate significant features.
A 4920 meter closed low is centered just east of James Bay in Canada with a broad trough extending southward into southern TN and NC that covers much of the northeastern quarter of the country. A ridge is located along the northwest Pacific coast extending well into Canada. A closed 5640 low is centered just south of the AZ/NM border with a trough that extends from southern CA into TX.
2. Compare the 240 hour ECMWF forecast map to the 240 hour GFS forecast map that you analyzed in part 1.
The ECMWF also forecasts a closed low in eastern Canada with a trough extending southward into the eastern United States, however, the trough is deeper and stronger (further south with lower heights [colder air]) in the ECMWF forecast. For example, the 5220 line extends into northern OH, while in the GFS forecast the 5400 line crosses northern OH. Also note that in the ECMWF forecast, the 5520 meter line bottoms out in SC, while it only extends south to about Washington, DC in the GFS. The northwest ridge is stronger in the ECMWF forecast with the 5760 meter line in northern WA, compared with 5700 meters in the GFS forecast. The location of the closed low in the southwest is also different. In the ECMWF, the low center is much further west off the central Baja coast and appears to be weaker since the height in the center is not as low as forecasted by the GFS.
3. Looking at the 240 hour GFS forecast map, write down the forecasted 500 mb height over Tucson and make a temperature and rain chance forecast for Tucson.
500 mb height for Tucson is about 5640 meters. This is about 40 meters lower than the average 500 mb height for Tucson in January, so expect moderately below average temperature. Given the location of closed low to the south, there would be a decent chance of precipitation in Tucson at this time.
4. Looking at the 240 hour ECMWF forecast map, write down the forecasted 500 mb height over Tucson and make a temperature and rain chance forecast for Tucson.
500 mb height over Tucson is about 5760 meters, which is about 80 meters above the January average, so expect well above average temperature. There would be a chance of precipitation in Tucson based on the position of the closed low.
5. Compare the 240 hour forecast maps for both GFS and ECMWF with the verification or true map for the same time. Point out significant differences. Attempt to determine which model forecast was most accurate.
Both models forecasted a trough in the eastern US that did not verify. Instead there is a ridge in the east. Given that the ECMWF predicted a deep trough, the GFS forecast was better for the eastern US. The true map has a trough extending from MT into far northwest TX that was not forecast by either model. There is a ridge over the northwestern US and a closed low in the southwest as generally predicted by both models. The GFS model was better in both the position and strength of the northwest ridge. The actual closed low was centered over the northern Gulf of California and just under 5600 meters. The GFS forecast of the height of this low was much closer than the ECMWF forecast. The position of the low center was right between the two forecasts. Overall the GFS 10 day forecast was significantly more accurate than the ECMWF forecast. 
6. Looking at the verification map, write down the 500 mb height over Tucson and compare to the forecasted 500 mb heights made in parts 3 and 4. Also evaluate the rain forecasts made in parts 3 and 4. Which model was more accurate for Tucson?
True height over Tucson was 5610 meters, which is moderately below average. The GFS forecast for Tucson was much better. The true map indicates a better chance for rain in Tucson than either model.
Section 4. Summary Paragraph (See instructions above)
Expect something about how the accuracy of both models decreased as we went from 4 to 7 to 10 days. This means the accuracy of weather forecasts will get worse as the length of the forecast period increases. Expect something about 10 day forecast clearly being the worst. There were identifiable errors at 4 and 7 day forecasts, but many of the significant features in the actual pattern were forecasted. The ECMWF seemed better for 4 day forecast, hard to determine which was better for 7 day forecast. While both models had large errors in the 10 day forecast, the GFS was clearly better with the 10 day forecast in this case. This was just one comparison, so cannot make any general conclusions concerning which model is more accurate. 
