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University-level online course to meet WMO
BIP-M requirements

e University-level Synoptic course
package for the tropics

) e Meets substantial portions of WMO
Tropical BIP-M Synoptic & Mesoscale Met.

Synoptic e Package includes syllabus, teaching

guide, online labs, student projects,
MEteorOIOgy sample presentation slides, case

Online Course studies, other media

Package e Based on freely available online
resources, such as MetEd modules
and Introduction to Tropical
Meteorology Online Textbook
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Welcome

Tropical Synoptic Meteorology is a university-level, online
meteorology course package. The goal of the course is to fulfill the
WMO Basic Instruction Package for Meteorology (BIP-M)
requirements for synoptic and mesoscale meteorology, but with an
emphasis on the tropics. The course utilizes existing and newly
developed resources, including the online textbook, Introduction to
Tropical Meteorology ( http://www.meted.ucar.edu/tropical
[textbook 2nd edition/). The course package includes an
instructor’s guide and model syllabus with learning objectives,
sample learning activities, case studies, review questions, quizzes,
and guidelines for best practices in online distance learning.

NOTE: This site is a work in progress. The full course package will
be available in January 2013.

Adapting the Material

Much of the course material is available as documents that you
can download and edit for your own use.
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COMNET Teaching Guide

Wwelcome Teaching Guide >

Course Overview Seﬁiﬂg the Tone
Course Qutline

Open in Google Docs rfor downloading or printing.

Teaching Guide <
Tools for Delivering Online “.. Supportive and engaging

Learning Tropical Synoptic Meteorology

. : o
KIearnlng environment ...

Preparing Students

Effective and Engaging Live Setting the Tone: The Online Learning Environme

Online Sessions . ) .
A successful course, whether online or in a classroom, calls for a supportive and

engaging leaming environment. It is up to you as an instructor to foster this environment
by providing the students with clear expectations and guidelines for conduct and by
being a role model for proper communications. For online courses, providing course
support and generating engagement can be particularly challenging.

Establish Expectations and Social Connections Early

({4

... start communications early
... be prompt with responses “

With online courses, it's very |mp0
with responses to student i INQUIRS:
students with an email or posting on
Discussion Forums” in this Teacher’s
something about themselves, their int
the knowledge learned from the course. You could also set up a forum or a Facebook
group that serves as a social venue for students.

“... detailed instructions,

Clear and Consistent Expectations . ”
clear expectations ...

“...rules of conduct for
forum...”

Course websites should contain all the relevant i
situated and to complete assignments. Assignments need to be delivered with detailed
instructions, clear expectations, and backed-up with prompt replies to inquiries.




MetEd

CONET

Developing Course Material

* Determined which parts of BIP-M
synoptic and mesoscale requirements
are applicable to tropics

* |dentified existing training
(e.g., online tropical textbook)

* Created new content to fill gaps

* Learning activities & Synoptic
Laboratory exercises

— Use of reliable, stable archives such as
NOAA, NRL, EUMETSAT

— Guidelines for activities, e.g., how
students should present assignments
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Course OQutline

Unit 1: General review and global circulation concepts
Unit 2: Tropical disturbances
Unit 3: General Mesoscale phenomena

— Learning Objectives

— Topics and Resources

— Case Studies

— Tools

— Learning Activities and Assignments
— Review Questions

— Quiz Questions

— Supplemental Resources



Introduction Slides for Each Unit

Welcome
Course Overview

Course Outline

Teaching Guide

Unit 1: General Review and Global Circulation Concepts >

Introduction Presentation

Open in Google Docs for downloading or printing.

Tools for Delivering
Online Learning

Setting the Tone
Preparing Students

Effective and Engaging
Live Online Sessions

Unit 1: General
Review and Global

Circulation Concepts

Unit 1 Introduction
Presentation

Learning Objectives
Topics and Resources
Case Studies

Tools

} Learning Activities and
Assignments

Review Questions
Quiz Questions

Supplemental
Resources

Unit 1: General review and global
circulation concepts

. Approximately 3-4 weeks

. Review of basic dynamic and physical meteorology

- Review of midlatitude weather and comparison with
tropics

circulations

4102012 Produced by The COMET® Program

@ p o side2~ R &
O] Open Tropical Synoptic Meteorology Unit1 Introduction.pptx

=

. Exploration of global circulation concepts and tropical

Google
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Unit 1: Example Assignment
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Understand relationship between semi-permanent surface pressure
systems and trade wind inversion

Understand how that relationship influences east-west variation in
cloud layer height across tropical oceans.

Estimate inversion base from soundings, graph height across ocean
basin, compare reality and conceptual model, explain similarities and
differences based on synoptic conditions



NOAA/Forecast Systems Laboratory
PRESSURE (hPa)

150

200

850
825
1000

Y ™
&

Sounding far ACC, 12 UTC, Z24—JAN-— 2012

Trade Wind Inversion Height (m)

N
R
]

=+

-80

Sounding for BDI,

—4—Trade Wind Inversion Height (m)

12 UTC, 24—JAN—-2012

2000
1500
1000

500

-60 -50 -40 -30 -20 -10 0
Longitude

Sounding for O0Y, 11 UTC,

Dakar, Senegal, GOO\' 14.73N, 17.5W

y . . Cural:aoﬂ ZN 68.97TW . . . Grantle'y Adams, Earbadns, 13.07N, 59 5w | . 100 ;9’ - - - o
| )
7 - /
-] 1 ] s e
VAV Ed : SV K : AV VARV ER™
f I  S——x i g ® f I ; —+ “ 2 i i { (%) Sl S
. Y 200 . . 7 T T
VIA SN ] 8 VT A XN N o] 7 AA AN AN
- : v - - 250 | -+ L'. ! ‘ &f @ - 290 | - - ‘ 87 .
7V VT UN 28 T 7 7 KT XN cf | 7 W 7 XA
I > % » & ™ I ! - » - 5oL 4 % =
4 \ A L, ¢ % @ % \ v ’ v bl \ ¢ ! /{ o
\ \ - \ ’ , ’ 5 B | \ \ |
T ) T T S E 0 - '!I - - - o] 9 & T T \ T ]
LA AT A g A p Nozar =l L p A
T - =y 3 /v‘_—b_’ 7] % o 500 3 - - e i Lo 5z j o = I 7 N
: p , ‘I.\A_\ 3 -y = 3 ~. . ’ / ’
- A \ 7 /f/ ; 7 s A A b4 | A , ’ g L \ \ s / ; ARV %:
s ’ - ’ o \ | . : ARV | s
- - * i = 200 - = 700 - - - 1© \\C
’ 2 ’ 7] N \ /
A X TN B L e | LA ORI
1y 7 7 7 I VRN 850 % % Y- i e A, TR L
T Y ) 3 AN i w5 v bl Y7 = T 1
ra oz A T WO BTN = 000 — — — 000 Ay od T A W e 5 AT
—ea ) o 20 3 20 o = - - - e o oy =) o ) w0
TEMPERSTURE (°C) ATORE ?Eﬂ)wm () TEMPERATURE (°T) PRESSURE WIND (kis) TEWPERATURE ('C) Aﬁﬁgg?ﬁ, )W‘ND (a2)

NOAA/ESRL

ALTTUDE (ki

i)

NOAA/ESRL

NOAA/ESRL




CONET

Unit 2: Topics and Resources

Unit 2: Tropical Unit 2: Tropical Disturbances >
Disturbances

Topics and Resources

Unit 2 Introduction

Presentation
Open in Google Docs for downloading or printing.

Learning Objectives

Topics and Resources 1. Tropical waves

: a. PBfrican Easterly Waves
Case Studies h v _ _
http:/iwww meted.ucar eduftropical/synoptic/Afr E_Waves/

Tools This section describes characteristics of African easterly waves including horizontal and vertical
: s structure, evolution, speed, frequency, methods of tracking, and their downstream

Learning Activities and transformation over the Atlantic, Caribbean, and East Pacific. Mechanisms for wave formation

Assignments are presented. Also explored are differences between waves that develop into tropical cyclones

_ ” and those that do not. Extratropical interactions are also examined.
Review Questions

Quiz Questions b. Equatorial Waves

Introduction to Tropical Meteorology, Section 4.1.2,

http:/www.meted. ucar.eduftropical/textbook_2nd_edition/navmenu.php?tab=5&page=1.2.0
This section describes the space and time scales, speed, and cloud and precipitation patterns
of equatorial waves. Examine Kelvin waves (Section 4.1.2.1), equatorial Rossby waves (Section
4.1.2 2), mixed Rossby-gravity waves (Section 4.1.2 3), areas where equatorial waves have
greatest impact including on tropical cyclone genesis (Section 4.1.5.1), how to monitor and
forecast equatorial waves (Section 4.1.5.2). An operational focus section has links to other
examples of equatorial waves,

http:/iwww meted ucar edu/tropical/textbook_2nd_edition/navmenu_php?tab=5&page=4.0.0

Supplemental Resources

Synoptic analysis of equatorial waves
Introduction fto Tropical Meteorology, Section 9.3.3

http/fwwew meted ucar edu/tropical/textbook_2nd_edition/navmenu php?tab=10&page=3.3.0
The second part of this section describes how to identify equatorial Rossby waves and mixed
Rossby-gravity waves using 850 hPa synoptic charts and satellite images.

Madden Julian Oscillation (MJO)




Unit 2: Case Exercise
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Unit 2: Case Exercise (Indian Ocean)

MJO, Equatorial Waves;
L

Case Studies » May 2002

Equatorial Wave Evolution: 1 - 4 May 2002

Sis Ry

Cyclogene

Case Profile and Introduction

Refresher on Waves How did the equatorial waves evolve over the next few days? Below you’'ll find two animations: one a set of 4 analyses
Contributing to Tropical at 850-hPa at 12 UTC on 1 through 4 May 2002, and the other a set of four IR satellite pictures from 18 UTC on the
Variability same days. Watch how the tropical flow evolves over the three-day period using both observing methods. You can
Relevant Climatologies look at the sequence for each, or at satellite and 850-hPa analysis on the same day. After completing your

Case Studies examination of the 850-hPa wind and height analyses for 1 May to 4 May 2002, answer the question below.

May 2002 Case

Initial Analysis, 1 May 2002 1 May 2 May 3 May 4 May IR Loop 850 Analysis Loop

Equatorial Wave Evolution:

1 -4 May 2002

850-hPa Analysis: 1 May 2002 1200 UTC

Further Developments: 4
May through 9 May 2002

Summary

References

HOME
PRINT VERSION

Quiz
SURVEY
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Unit 3:
Suggested
Learning
Activities
and

Guidelines

Tropical Synoptic Meteorology The COMET® Program

Unit 3: General Mesoscale Phenomena

Learning Activities and Assignments

Explore triggers of convection in the tropics. Mountain peaks, easterly waves, diurnal
heating, and island tails. ldentify the areas of the tropics that will be typically affected by
each and show the differences in areal extent.

Flip the exercise and make it into a discussion using a satellite animation, where student
identify examples, then ask what the differences are. Pinpoint areas where it is hard to
identify the source and discuss them.

Useful sites for imagery

NOAA RAMSDIS Tropical Images,
hitp/frammb_cira_colostate edu/ramsdis/online/tropical asp
CIMSS, hitp-/iwww ssec wisc_edu/data/

http-/fwww eumetsat intHome/Main/mage Galleny/index. htm?l=en (one week)

Have students identify the causes of/conditions that produce local scale winds in their
area, by constructing a wind rose for their city or town (or by finding one in a local
climatology). What effects do these local winds have on the local weather?

Guidelines for activity
Global climate data is available from the US National

rose and explanation for the effects on their local weather.
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1930 UTC 28 Sep 1950 UTC 28 Sep 2010 UTC 28 Sep

Base Reflectivity, 1930 LT 28 Sep 2010

-
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Unit 3:
Case Study

Severe
Weather
and
Flooding in
Jamaica

Product Type: PPI Lorrectec

National Meteorological Service of Jamaica

How would you describe the evolution of the radar reflectivity pattern? (Select all that
apply.)

a) Reflectivity decreased as the line of convection moved eastward

O] b) Areas of maximum reflectivity became more organized along a leading line

14
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New Course Resources

e MIJO, Equatorial Waves, o
and Tropical Cyclogenesis =

e Jet Streams

* Tropical Mesoscale and
Local Circulations Tand breezs

e African Easterly Waves

* Tropical Mesoscale
Convective Systems ol N

e Tropical Severe Local
Storms

* Tropical-Extratropical air
mass interactions

Island A

15
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Institutions Planning to Adopt Course

* University of South Pacific (Feb 2013)
e University of the West Indies (2013 academic year)

* University of Costa Rica

16
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Thanks!

Questions?
Contact:

laing@ucar.edu
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