
EMBRY-RIDDLE AERONAUTICAL UNIVERSITY 

Applied Aviation Sciences Department 
WX 327:  Operational Analysis and Forecasting 

Fall 2017:  3 Credits 
MWF 3 p.m.– 3:50 p.m. 

CoA 351 
 

Instructor: Prof. Shawn Milrad 

Office: CoA 358A 

Phone:  386-226-7392 

Email: milrads@erau.edu 

Office Hours 

MWF 1 p.m.–2 p.m., 4 p.m.–5 p.m.; TTh 11:30 a.m.–5 p.m.; or by appt.   

Prerequisites 

WX 201, WX 301 (can be co-req) 
 
Course text  
None 

 

Course Objectives 

• Gain further understanding of meteorological instrumentation and observations  

• Gain a conceptual understanding of introductory atmospheric dynamic and thermodynamic 

principles and apply them to basic weather analysis and forecasting. 

• Be able to create and interpret basic meteorological charts including:  Upper-air isobaric charts, sea- 

level pressure charts, and atmospheric soundings (skew-T log-P diagrams). 

• Be able to produce general temperature and precipitation forecasts using conceptual analysis and 

forecasting techniques. 

 
Important Notes 

• This class is in part a weather discussion class. I will try to spend a portion of each class giving a 

current weather discussion. 

• After Fall Break, students will give ungraded 5–10 minute current weather briefings in groups. 

• I strongly encourage you to verbally participate in all weather discussions. 

• I am here to help you as much as I can.  Please feel free to contact me or stop by my office at any 

time. If I am not around, just send me an email, and I will get back to you ASAP. 

 
Learning Outcomes: 

During the course the student will, to the satisfaction of the instructor: 

1. Describe different types of meteorological observations (e.g., surface, upper-air) and 

understand the instrumentation associated with each type.   

 

2. Outline how observations are coded and transmitted, and describe the differences 

between different types of messages (e.g., METAR, surface station plots). 

 

3. Describe different types of upper-air charts, identify synoptic-scale features on 

each, and describe the typical weather associated with those features. 

 

4. Understand the relationship between jet streams and various weather systems, 

and the association of jet streaks with regions of ascent and descent. 

 

5. Identify synoptic-scale features on sea-level pressure (SLP) charts, and 

describe the typical weather associated with those features. 
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6. Understand the movement and intensification of cyclones, anticyclones, troughs, 

and ridges, as well as the physical mechanisms associated with ascent and descent. 

 

7. Be able to identify and describe the characteristics of warm, cold, and occluded 

fronts and the weather associated with each of them. 

 

8. Explain how the weather experienced at a specific location is a combination of 

ingredients and mechanisms acting on various time and space scales. 

 

9. Describe the physical ideas that form the basis of skew-T diagrams and perform 

basic operations on the skew-T. 

 

10. Be able to understand and differentiate between different types of soundings, and use them to 

diagnose a particular weather situation. 

 

11. Be able to make basic temperature and precipitation forecasts using the physical concepts 

learned in class. 

 
Grading 

- Homework Assignments, in-class activities, and participation: 25% 

- Midterm Exam:  20% 

- Case Study Oral Presentation:  25% 

- Cumulative Final Exam: 30% 

- Attendance will affect your grade in the following ways: 
 

0 unexcused absences +2.0% to final grade 
1 unexcused absence +1.5% to final grade 

2 unexcused absences +1.0% to final grade 
3-6 unexcused absences +0% to final grade 

> 6 unexcused absences Loss of full letter grade 

- Final grades:  Strictly rounded to the nearest whole degree, i.e., 89.5 = “A,” but an 89.4 = “B.” 

Your attendance record is intended to be the discriminator for borderline grades. 
 

A 90-100 
B 80-89 

C 70-79 

D 60-69 

F 59 or below 
 

Activities and Homework Assignments 

You will have a total of approximately 10 assignments (HW and in-class activities) throughout the 

semester. They will consist of a combination of conceptual short-answer questions and map 

analysis/interpretation, and are intended to help prepare you for the types of questions on the exams. 

 
Case Study Presentation 

• Select a recent (within past two decades) significant mid-latitude weather event (no tropical 

cyclones, unless it moved into the mid-latitudes and interacted with the jet stream) and prepare a 

meteorological analysis for a 10–15 minute oral presentation at the end of the semester. 

• You will work in groups of 3. 

• I will provide you with specific instructions just after Fall Break. 



Exams  

• Each exam will be a combination of multiple choice, conceptual short-answer questions, and 

map analysis/interpretation questions. 

• Study guides will be posted on Canvas and review sessions will held right before each exam. 

• The final exam is cumulative, but will be weighted towards material after the midterm. 
 

Course Website 

The course website is on Canvas; to use it, go to https://erau.instructure.com/. Class announcements will be 

posted on this class’s web site. I will post the lecture powerpoints the NIGHT BEFORE each class at 

the latest.  I will also post any supplemental lecture material and exam study guides on Canvas. 

 
Forecasting Links 

Any and all forecasting links you have ever wanted (and those you’ve never wanted!) are available on my 

faculty website at http://www.shawnmilrad.com/forecast/. Please explore! 
 

Class Policies 
1. Seven or more unexcused absences will result in an automatic loss of one full letter grade. 

 

2. Signing the attendance roster as proof of attendance is the responsibility of the student. 

 

3. Students must submit each excused absence in writing (email is acceptable) prior to the start of class 

(with the obvious exception of extreme personal or family medical emergencies). Illnesses extending 

more than one class period require documentation from the university health clinic or other medical 

professional. University-sponsored events require written documentation. Examples of valid excuses 

are: illness, medical emergency, university-sponsored academic, professional or ERAU athletic events. 

Oversleeping, personal vacations, club events are not valid excuses. 

 

4. Please be on time. If you are more than 10 minutes late, it may be counted as an unexcused absence. 

 

5. Late homework will be docked one full letter grade (10%), unless the absence is excused in advance. 

Unexcused homework and labs over 1 class period late will not be accepted. 

 

6. Make-up exams will not be given except for excused absences. Obtain verified excused absences from 

Health Services (7917) or Student Services Office (6326). 

 
7. Academic dishonesty will not be tolerated.  Academic dishonesty could result in dismissal from the 

University. 

 

8. If you have any difficulties or special needs that hinder your learning in the class, please see me about 

providing accommodations needed to overcome your difficulties. 

 

9. CELL PHONES:  During class, please turn all cell phones to vibrate or silent, and please refrain from 

checking email, Facebook, Twitter, Pokemon Go, etc. during class. 
 

10. COMPUTER USAGE:  Computers are only to be used for labs or following along with lectures. 

Please refrain from checking/using email, Facebook, Twitter, etc. during class. 
 

11. PERSONAL CONVERSATIONS: With the exception of during labs or when directed by the 

instructor, personal conversations are prohibited during class, including cell phone conversations and 

text messaging (or any kind of instant messaging). 
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Course Outline: 
The following is a list of course topics in the approximate order that they will be covered. Your 

exam and case study presentation dates are denoted in bold. Dates are subject to change 

slightly, as necessary. 

• Meteorological Conventions 

o Time and date 

o Units of measurement 

• Surface observations 

o Instrumentation and measurements 

o Visit to KDAB ASOS 

o Surface station plots 

• METAR code and interpretation 

o Roof observation lab 

• Floridian forecasting: Sea breezes, etc. 

• Upper-air observations 

o Radiosondes 

o Upper-air station plots 

• Upper-air isobaric charts 

o Drawing isopleths  

o Geostrophic and gradient wind 

o Jet streaks 

o Height, vorticity, and vorticity advection 

o Movement and intensity of upper-tropospheric cyclones and anticyclones 

o Temperature advection 

o Movement and intensity of lower-tropospheric cyclones and anticyclones 

• Midterm Exam: Friday October 27th, in class.  Review on Wednesday 10/25 

• Surface/sea-level pressure (SLP) charts 

o Drawing isopleths 

o Friction and surface winds 

o Thickness vs. temperature (thermal wind) 

o Critical thickness and frozen precipitation 

• Putting it all together: Diagnosing vertical motion 

• Fronts: 

o Types  

o Frontal analysis 

• Analysis and forecasting using satellite and radar imagery 

• Skew-Ts and sounding analysis 

o Review of skew-T diagrams and variables 

o Skew-T plotting 

o Types of soundings 

• Temperature and precipitation forecasting using soundings 

• Case Study Presentations: Friday 12/1, Monday 12/4 and Wednesday 12/6  

• Final Exam: Tuesday 12/12, 7:15–9:15 p.m., CoA 351 


