February 18, 2008

Answer any questions about homework #3
· Upper air support or upper tropospheric support (Review)
· Cyclogenesis is most likely to occur just downwind of a 500 mb trough, where there is upper-tropospheric divergence occurring.

· Show figure 8.28 from textbook
Review / Summary for working together of 500 mb and surface air flows
· The 500 mb height pattern allows us to visualize the position of the boundary between colder air to the north and warmer air to the south (i.e., the trough / ridge pattern).  This boundary is sometimes called the polar front.
· Cyclogenesis is most likely to occur along this boundary, especially just downstream of a 500 mb trough, while surface highs are more likely to be found just downstream of 500 mb ridges.  Surface lows and highs are “steered” around by the 500 mb winds.
· Show this by again looking at figure 8.28 from textbook.
· Draw a figure showing a top-down view of both the 500 mb height pattern and the idealized positions of a surface low and high.
Polar Jet Stream

· The Polar Jet Stream is a very fast moving current of air located near the top of the troposphere (typically about 10 km above the surface where air pressure is about 250mb).

· Ideally the polar jet stream is located above the polar front.  Energetically, the polar jet stream can be explained by the large pressure gradient that occurs about 10 km above the surface position of the polar front.

· Draw figure showing that the largest pressure gradient will be found near the top of the troposphere, above the polar front, and thus the strongest winds occur above the polar front near the top of the troposphere.
· The name jet stream was coined because high-flying military pilots encountered them during World War II. The polar jet stream generally flows from west to east, but follows a wavy path with troughs and ridges, just like the 500 mb flow. Today, commercial jets fly at altitudes near the jet stream. This is why flights from west to east are generally faster than flights from east to west.

· The position of the polar jet stream can be used like the 500 mb flow pattern to infer information about the large scale weather pattern.  In fact the height pattern on the 250 mb upper air map is usually similar to the height pattern on the 500 mb map.  One reason I am including this information is that weather forecasters often show the position of the jet stream as part of their weather discussion and explanation.
· It delineates the warm / cold boundary or the position of the polar front.  Colder air is to the north of the jet stream and warmer air is south of the jet stream.  Thus the jet stream typically flows west to east, but follows the wavy pattern of the troughs and ridges.
· Rising motion, cyclogenesis, and stormy weather are most likely to occur just downwind of jet stream troughs in association with upper level divergence.

· Show link to the current and forecasted positions of the polar jet stream.

· Show link to 3-D idealized figure of mid-latitude flow patterns at the surface, 500 mb, and the jet stream level.
End Quiz #2 Material
Go over a list of quiz topics

Take questions about quiz 2 material.

Numerical Weather Forecasting
· I will present a quick overview of how weather forecasting is done today and why forecast accuracy decreases the further the forecast moves into the future.  Much of this is found on the supplemental reading page, labeled “Numerical Weather Forecasting” on the assigned reading link for today.

· Go over what is shown in first part of the supplemental reading

· We rely on computer forecast models

· Complexity required of the computer models

· Draw a simple block diagram for numerical forecasting
· Show (using figures in the supplemental reading) how the atmospheric state is specified in numerical models with grid boxes
· Continue on with supplemental reading page up to errors in the forecast

· Why is it so difficult to make exact forecasts?

· Model is not perfect.  Some equations are only approximations.  Also have model representation problems since some processes in the atmosphere happen at scales smaller than a grid box.

· Initial conditions are not perfect.  There are errors in measurements.  In addition, not all areas of the Earth have observations available (Oceans, remote areas).  This reason is discussed more fully in the reading.
· Go over figure of what happens to model forecasts over time
· Read over material under section “Dilemma for forecasters”

· The atmosphere is a chaotic system …

· Often a chaotic system is entirely predictable in that the equations governing how the system will change with time are well known, thus if you know the initial state exactly, you can in theory predict the future exactly

· But a chaotic system is very sensitive to knowing the initial state exactly.  Slight variations in the initial state can lead to wildly different forecasts, especially the longer you go out in time.

· Read through the analogy at the bottom of the page.

· Thus there is a fundamental limit to how accurately weather can be predicted in the future.  Current forecasts are generally good out to 3 days, still decent out to 5 or 6 days, but degrade very quickly beyond that.

· Ensemble forecasting provides a method to test the confidence in model forecasting.
· In ensemble forecasting, several forecasts are made for a given model, each beginning with slightly different initial conditions.  The difference in initial conditions for each forecast are based on the expected uncertainty in the measurement and processing of the initial data.

· The level of confidence for a specific forecast time is based on how well the individual models agree (or disagree) with each other.

· Show link (on lecture summary page) to a “spaghetti diagram” of ensemble members predictions of the 500 mb pattern with time.  You will see that the individual forecasts are quite similar for short forecasts, but spread apart significantly for longer range forecasts.
