IRI-WMO WORKSHOP ON TAILORING OF SEASONAL FORECASTS:
TRAINING EXPERTS IN THE CLIMATE PREDICTABILITY TOOL

Training Curriculum Outline
Location: Beijing Climate Centre

Date: October 12-31, 2009

Overarching Goal of Workshop
To be able to create, tailor, and present a forecast in a format and in a language that is able to address specific needs of targeted user groups.

Workshop Goals:

· To apply analytical techniques in statistics to gain an in-depth understanding of what seasonal forecasts represent, and to understand the limits

· To acquire a sound understanding of the mathematics behind seasonal forecasting

· To identify the limits of seasonal forecasting, and what to avoid when creating a seasonal forecast

· To obtain skills to validate models used in forecasting

· To obtain skills in verification of seasonal forecasts

· To be able to communicate forecasts to sectors/user groups effectively

Detailed Schedule and Learning Goals:

Week 1 – 

Day 1 

Morning Session

8:30 – 9:00 – Registration, Breakfast/Coffee
9:00 – 9:45
Welcome and Introduction to the Workshop - Simon Mason
Overview of course and overarching goals

Introduction to the History of CPT

9:45 – 10:45 
Ice-Breaker - Introductions of Participants
Each participant will introduce themselves with a slide, illustrating their own work and how they would like to use CPT

(3-4 minutes each)

10:45 – 11:00 Break

11:00 – 12:00 
Lecture: Introduction to the Statistics of CPT
Overview of the statistics, and the statistical pitfalls of CPT
Goals:

1) To understand the dangers of having too many predictors, and having predictors that are too similar to one another
2) To differentiate between the perceived value of a forecast and its actual value (i.e. to users of the forecast)
Guiding questions: 

What are the limitations of CPT?

How can I overcome these limitations?
12:00 – 1:00 Lunch

Afternoon Session: 

1:00 – 2:30
Exercise: Illustration of Statistical Pitfalls of CPT 
Goals need to be defined
2.5 hour exercise – to be developed

2:30 – 2:45 Break
2:45 – 3:45 
Exercise: Illustration of Statistical Pitfalls of CPT Cont’d
3:45 – Recap and Daily Evaluations

Day 2
Morning Session

9:00 – 10:00 
Lecture: Introduction to Principal Components Analysis (1 hour)
Goals:

1) To define Principle Components
2) To understand principle components in terms of fundamental mathematics, as well as the physical processes they describe.
Guiding Questions:

· What are principle components?

· How are the mathematics of principle components useful in avoiding some of the pitfalls encountered on Day 1?
10:00 – 12:00 Breakaway Sessions

Some ideas: Needs greater definition

1) Understanding the mathematics (advanced mathematics session)

2) How to communicate forecasts

3) Introduction to the course code of CPT
4) Regional Applications of CPT (BCC-led lecture)
12:00 - 1:00 Lunch

Afternoon Session: 

1:00 – 2:30 
Lecture: Principle Components Regression and Canonical  Correlation Analysis  – 1.5 hours
Goals:

1) To describe the heirarchy of regression models as it relates to multivariate linear regression (MLR), principle components regression (PCR) and  Canonical Correlation Analysis (CCA)

2) To understand the concepts of forecasting a map (i.e. as opposed to a value)

3) To know what CCA maps say about predictors and predictands

4) To identify how to avoid  over-interpretation of PCR and CCA maps

5) To differentiate the benefits of using of different statistical methods

Guiding Questions: 

· How do PCR and CCA relate to basic statistics (i.e. linear regression)?

· What is a principle component?

· Why are principle components used in forecasting?

· What can forecast maps tell us about seasonal climate variables?

Break 2:30-2:45
2:45 – 5:00 
Practical Exercise in PCR

Need:
1) Overview

2) Goals
3) Guiding questions

Day 3 – Wednesday (Half Day)
Morning Session:
9:00 – 9:45 

Lecture: Introduction to Using CCA Maps and Graphs
9:45 – 10:30 

Exercise: Using CCA to Generate Forecasts – Part 1

In this exercise, participants will generate forecasts using data provided from Northeast Brazil
Goals:

1) To generate and understand CCA maps
2) To interpret CCA modes
3) To identify how oceans affect regional climate using CCA
4) To diagnose errors in the way global models simulate regional climate with CCA
5) To understand how CCA forecast predictions differ from MCR and OCR

10:30 – 11:00 Break

11:00 – 12:00 Using CCA to Generate Forecasts – Part 1 (Cont’d)
No Afternoon Session

Day 4 Thursday
Morning Session

9:00 – 10:30 
Exercise:  Using CCA to Generate Forecasts – Part 1
In this exercise, participants will generate forecasts using data provided by the participant
Goals: 

1) To apply the skills from previous exercise using one’s own data
2) To build a model using one’s own data for use over the next few days

Note: Back up data will need to be brought for those not able to use own data

10:30 – 11:00 Break

11:00 – 12:00  CCA maps using participants own data Cont’d
Afternoon Session

1:00 – 2:00 
Lecture: Introduction to Model Validation

Theoretical overview of model validation, including a few key calculations used in CPT.
2:00 – 3:00
Exercise: Cross Validation Exercise – Part 1 (Negative Biases)
Students will work with temperature data sets to identify positive and negative biases in CPT forecasts.
Guiding questions:

How good is the model being used in a forecast?

How good is the forecast?

Goals: 

1) To understand the various skill scores used in cross-validation, focusing on some key examples

2) To identify common negative biases that occur using cross validation

3) To develop a “healthy skepticism” of the value of cross validation.
3:00 – 3:15 Break
3:00 – 4:00 

Exercise: Cross Validation Exercise – Part 2 (Positive Biases)
Goals:

1) To understand the various skill scores used in cross-validation, focusing on some key examples

2) To identify common positive biases that occur using cross validation

3) To identify the circumstances under which cross-validation will be positively or negatively biased. 

4:00 – 4:45
Lecture/Discussion: “Forecast Goodness” - Introduction to skill scores (45 min)
Goals: 

1) To understand the attributes of what constitutes a  “good” forecast

2) To look at calculations used in CPT:

a. Goodness Index

b. Cross-validation

3) To explore examples of the “common pitfalls” discussed on Day 1

Guiding questions:


Why is there more than one skill score?


What are the attributes of a “good” forecast?

4:45 – 5:00 – Recap and evaluation

Day 5 Friday
Morning Session

9:00 – 9:30
Lecture: Model Validation and Verification R.O.C. (30 min)
Discussion of the graphical procedures of some skill scores, and related problem areas.
Goals: 
1) To introduce participants to the concepts involved with ROC graphs in model validation and verification

2) To identify common strengths and weakness in R.O.C. graphs

Demo: Either Mahong Exercise or Nino 3.0 exercise 
NEED DESCRIPTION
9:30 – 10:30
Exercise: Constructing an ROC Graph in CPT (2 hrs)

Participants will construct own ROC graphs by hand with provided data, and then with participants’ own data.

Goals:

1) To be able to diagnose strengths and weaknesses of their model from ROC graphs

2) To understand under what conditions a forecast will work

1) To recognize and interpret common forms/shape of ROC graphs

2) To be able to provide an explanation of the resulting skill scores

Part 1 – using data provided

10:30 – 11:00 Break

11:00 – 12:00
Exercise: Constructing an ROC Graph in CPT (cont’d)
Part 2 – using own data
12:00 – 1:00 Lunch

Afternoon Session

1:00 – 2:15 
Lecture: Introduction to Reliability Diagrams (15 minutes)

Introduction to reliability diagrams and overview of common forms and shapes of reliability diagrams.

Exercise: Constructing a Reliability Diagram 
Particpants will construct reliability diagrams using both provided data, and participants’ own data.

Goals: 

1) To construct a reliability diagram 
2) To be able to recognize and interpret common forms and shapes produced in reliability diagrams

Part 1 – Using provided data 

2:15 – 2:45
Exercise: Constructing a Reliability Diagram (Cont’d)
Part 2 – Using participant data

2: 45 - 3:00 Break

3:00 - 5:15
Exercise: “Weather Roulette” – Nairobi Exercise
Students will explore the new verification skill scores introduced in 2009 in an investment game, followed by discussion.

Goals:

1) To understand the effective interest rate score
2) To understand the concepts behind profit graphs

3) To understand the risks that real users face when deciding to use forecast information

5:15 – 5:30 Evaluations
Day 6 Saturday 

Morning Session
9:00 – 10:30

Exercise: Multiple Fields in CPT (2 hours)
Making predictions in CPT using multiple fields.
Goals: 

1) To know how to make predictions using multiple fields

2) To be able to diagnose where the skill in the prediction is originating from (i.e. in terms of physical processes in the climate system)

10:30 – 10:45 Break

10:45 – 11:45

Exercise: Multiple Fields in CPT (Cont’d)

11:45 – 12:00 – Recap and evaluation

Day 7 Free Day

Day 8 Monday
Morning Session

9:00 – 9:30 
Lecture: Forecasts in CPT (1/2 hour)
Goal:

To gain an overview of the uncertainty and probability in seasonal forecasting

9:30 – 10:30
Exercise: Communicating Uncertainty in a Forecast

In this exercise, participants will explore ways of expressing uncertainty inherent in probabilistic forecasting

Goals: 

1) To understand how to take a standard tercile forecast and express it in an appropriate way

2) To be able to communicate forecast uncertainty to user groups in various sectors

Step 1: Create a Forecast in CPT with own data (tercile-type forecast)

10:30 – 11:00 Break

11:00 – 12:00

Exercise: Communicating Uncertainty in a Forecast Cont’d
Step 2: Presentation of Forecasts: Three or four forecasts will be presented

Exercise: Communicating Uncertainty in a Forecast Cont’d
12:00 – 1:00 Lunch

Afternoon Session

1:00 – 2:00
Exercise: Communicating Uncertainty in a Forecast Cont’d
Step 3: Discussion and questions regarding forecasts and communication of probability and uncertainty
2:00 – 3:00 

Exercise: Bimodal Forecasts
Demonstration and correction of participants own forecasts
Goals: 

1) To identify the cause of bimodal forecasts

2) To be able to correct bimodal forecasts3:00 – 3:15 - Break
3:15 – 5:00

Day 9 Tuesday
Morning Session

9:00 – 9:30 

Lecture: Tailoring (20-30 minutes)

Overview of tailouring forecasts to specific user-interests.

Goals:

1) To understand that consistent sets of seasonal forecasts should be presented differently for different user groups
2) To redefine “above” or “below normal” appropriately to answer questions such as:

What is the chance that I will get more than 500 mm of rain?

What is the chance that I will get a 1 in 10 year flood this year?

What is the chance that I will get more rainfall this year than last year?

9:30 – 10:30 – Guest Lecture: TBD or BCC Presentation?
10:30 – 11:00 Break

11:00 – 12:00 

Introduction to Short Report Projects
12:00 – 1:00 Lunch

Afternoon Session

The afternoon will be devoted to project work
Project: Short Report (1-2 slides, 15 minutes)

Participants will create their own forecast that is:

a. easy to understand

b. tailoured to specific user groups/professional communities

Each individual creates their own forecast, but will present in pairs to common user groups/sectors (e.g. agriculture, public health, etc…)
Day 10 Wednesday
Morning Session

9:00 – 10:00

Lecture: Beyond Seasonal Averages (1 hour)
This lecture will discuss the tailouring of forecasts by predicting the statistics of weather within a given season (i.e. intraseasonal variability)

10:30 – 11:00 Break

11:00 – 12:00

FREE TIME HERE???

12:00 – 1:00 Lunch

Afternoon Session

The afternoon will be devoted to project work
Day 11 Thursday
This day will be entirely devoted to project work
Day 12 Friday
Morning Session

9:00 – 10:30 

Participant Presentations of Short Reports on Project Work (2 hours)
· 5 minutes each (in pairs of individually)

· Reports should include how the participant anticipates applying the workshop in our region/place of work

NEED ONE - PAGER FOR PROJECTS
10:30 – 11:00 Break
11:00 – 12:00 – Closing remarks, questions, final evaluations
12:00 – 2:00 Farewell Lunch
