"Science is as science does:
Authentic learning by engaging
students in research"
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Urban Boundary Layer and Air Chemistry
Studies using Tethered Balloons
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[Mg] =-0.0024 — 0.00595(Rainfall) + 0.00008(Wind Speed) — 0.00007(Wind Direction) + 0.00012(Temperature) - 0.00005(Relative Humidity) + 0.0015(Pressure) + .
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[Ca] =0.1219 - 0.04358(Rainfall) — 0. 0103(W|nd Speed) - 0. 00015(W|nd Direction) + 0. 00093(Temperature) 0. OOlO(ReIatlve Humldlty) +0.00425(Pressure) + €
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Revolutionizing the ability of scientists, students, and operational practitioners to
observe, analyze, predict, understand, and respond to intense local weather by
interacting with it dynamically and adaptively in real time

Sponsored by the National Science Foundation
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LEAD-to-LEARN:

An instructional pathway for meteorology education using a science gateway

LEAD-TO-LEARN MODULES

Undergraduate Curriculum
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After a student is presented with the lecture material
and has proceeded through the demo and guided
components of the learning module, they are ready
to embark on an exercise of exploration. Using the
key parameters presented earlier to discover for
themselves where regions of frontal discontinuities
occur using “live” data. This component can be
completely open and flexible.

The student selects a temporal and spatial range for
the data using a geoGUI within the LEAD portal

:Rubber-banding capabilﬂiés allow for data
subsetting.

Pre-college Curriculum

Simulations
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Undergraduate Meteorology students at Millersville University, working with computer science students at
the National Center for Supercomputing Applications, under the supervision of LEAD project scientists and
technical support personnel, developed a suite of learning modules for education;
classroom supplements in undergraduate meteorology courses ranging from introductory survey courses to
senior-level mathematically intensive courses. The modules are in the process of a major revision that will
integrate scaffold instructional approaches so that students can follow a tiered, sequential pathway leading
to self-discovery of key features and field variables that are relevant to a particular weather phenomenon.
These new instructional approaches are described in the following sequence of slides.

primarily for use as

Once the data range is selected, Unidata IDV is
invoked and displays a pre-selected set of key field
variables, the same as in the demo and guided

- elements, to begin the exploration and analysis. IDV
has 2-D and 3-D projections, and the student can
toggle on/off each parameter to investigate them
individually or to look for relationships.

[The student is free to explore different types of
displays and projections. To the left is an example of
an analysis of the NAM initialization field for 12-13-
2008 at 15:00 UTC

Here the student is visualizing surface pressure
reduced to MSL with an overlay of surface
{temperature (F), but has also added a vertical
profiler and vertical cross-section display of
|temperature and u-wind component, respectively.

In the final example display below, the student]
selects an isosurface of u-wind component. IDV|
offers a particle point probe that can be used move
through the data volume and display values of the
selected parameters to the screen

Once in IDV, the student's degrees of freedom for
exploration are virtually endless. Students can
incorporate information contained in other modules
based on their interest and acumen. For instance, in
the case of fronts, an upper level meteorology
student may want to explore the modules on Q-G
height tendency and omega equations.

[LeAD is a Large information Technology Research (ITR) Grant kunded by the Nafonsl Science

140331587 (University Corporation for Atmospheric Research), and ATM
{University of linois at Urbana-Champaign, with a sub-coniract to the University of North Caroing)




Green Roof Project
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Geophysical Fluids: Weather in a Tank

Atmospheric Front Tank Experiment
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Convective Initiation over the\GQesapeake Bay\\.
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