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Many Good Forecasts in the World, 
but…One Forecast must be issued



Multi Model Ensemble
Dynamical Seasonal Prediction

Downscaled Seasonal Prediction
(deterministic & probabilistic)

National Tailored Seasonal Climate Outlook
(ROK-PI CliPS Phase I)

PICASO v1.0

Consensus Climate Outlook
(ROK-PI CliPS Phase II)

PICASO v2.0

APCC

CLIKp

CoCO prediction was made on the basis of the existing PICASO prediction. 
CoCO function is implemented on the foundation of existing PICASO software. 
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CoCO prediction, CoCO function
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PICASO
: National Tailored Seasonal Climate Outlook using APCC official seasonal climate prediction

(=Nation-wide Downscaling)
* Official Seasonal Prediction : APCC dynamical seasonal prediction with multi-model ensemble

TargetIntervalTypePredictand

53 stations of 
14 Pacific Island Countries

1 month
Tercile Probability

BN, NN, AN
Seasonal (3mon) 

Precipitation [mm/mon]

PICASO Climate Outlook with a tailoring function 3



The various climate centers around the world produce and share predictions 
competitively and try to provide customized predictions for requesting regions. 

That’s why you’ll find more and more seasonal probability predictions that you 

can access from many climate centers. 

We wanted to make it easy for met officers like you to mix different predictions 

ICU New Zealand ACCESS-S Australia APCC Korea

PICASO Climate Outlook 4

Precipitation for October 2024-December 2024

Seasonal Climate Prediction

Multi-model ensemble approach minimizes 
the uncertainty of the model prediction by 
reducing systematic bias and random noise
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https://youtu.be/ekrLXtI9Jcw?si=iHzC0CXFynfjLqqf
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Input Output

CoCO PredictionDefault
Prediction

User-selected
Prediction

Under the pie chart of each prediction are LEPS skill score and weight (%).

In the upper right of each pie chart is the data period of LEPS. These bar gauge are shown LEPS of the CoCO prediction.

LEPS skill score is a representative value of the verification score used in most Pacific Island Countries.

CoCO OVERVIEW_ Outlook 10



l Weighting
 =   +   =   ,  =  

Default
Prediction

User-selected
Prediction

- PICASO predictions and its LEPS must be the same before 
and after the CoCO function is applied. 

- the user-selected prediction uses the entire period of input 
data due to lack of data.

- As a result, the CoCO uses the common period of the two 
data periods.

To avoid misunderstanding, the LEPS period is set to be displayed on the screen.

CoCO OVERVIEW_ Outlook 11

verification should be performed from the year after the end of the 
training period to 1 year before the year selected by the user

In most cases, we only obtain the forecast values for the current 
season. the training period is usually unknown. 

LEPS calculation constraint. : because setting an absolute 
standard for the data period is difficult



l The period used for LEPS calculations of 
- CoCO is the common period of the two input predictions.

l LEPS score 
- Number and a bar gauge format

l Range of Near Normal
- 33% ≤ Near Normal (NN) ≤ 67%

Please use Normal range only as a rough estimate

CoCO prediction only give you a probability information. 
Since there is no model climatology for CoCO prediction, the probability value cannot be converted into physical quantity. 
So we decided to provide a normal range of the OBS data for the training period of PICASO prediction 
Careful!, The values of the Normal range does not refer to the CoCO prediction’s normal range.  It is just for your information

CoCO OVERVIEW_ Outlook 12

CoCO Prediction



CoCO OVERVIEW_ Details 13



Prediction Part
(Same as Outlook)

Validation Part
For CoCO prediction

To validate the CoCO
prediction (2026 AMJ season)

You need 2 things

1. CoCO prediction data
: AMJ 2026 tercile probability

2. Observation 
: more than 10 years AMJ 
OBS before 2026.

If you have less than 10 years of 
OBS è LEPS cannot be provided

If you have no prediction data 
è the existing prediction would be 
the CoCO prediction

CoCO OVERVIEW_ Details 14

The basic form is the same as the PICASO mode. but training period and validation period were not divided for maximum use of data. 

The green shading indicates a case with better predictability.
Green: +/+ or 0/0 or -/- (Prediction/Observation) è Good 
Gray :  +/0, -/0 , 0/+, 0/- (Prediction/Observation) è Wrong
Red : +/- or    -/+ (Prediction/Observation) è Bad



1The period used for LEPS

Use all available data before the target year 
(selected year) to validate.

In this case
Selected year : 2023 MAM
Validation period : 2010 to 2022

The Case of Prediction Data is missing

CoCO OVERVIEW_ Details 15

For example, there is no SCOPIC prediction to combine. 
So the PICASO prediction becomes the CoCO prediction.

Even if the system can provide the LEPS score, it’s because there is enough OBS data. 
It used all available data before the target year (selected year) to validate.

However, SCOPIC prediction doesn’t exist, means nothing to combine so the weight is set to 0.



3

2

1The period used for LEPS

The period used in the LEPS calculation 
of CoCO prediction is the common 
period of the two input prediction.

The last year of the period

The first year of the period

Validation period is from the beginning year to ‘the selected year -1’ 
If you selected 2026 in the year setting window, the last year will be 2025.
In this case, Selected year is 2026 AMJ and Validation period is AMJ 1991 to 2025

The Case of 
All data is prepared

CoCO OVERVIEW_ Details 16
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DISCRETE VALUES
TERCILE PROBABILITY

Average means making a representative value of a 

population.

Probability is not representative of the population 

itself, it’s the likelihood of the events (representative 

value) occurring.
1

PROBABILITY(%)PROBABILITY(%)

Step 1

CONTINUOUS VALUES
PROBABILTIY DENSITY FUNCTION

For probability, if we assume some statistics, 
including the type of distribution, we can estimate 
its original distribution. 

The PDF contains information we need.

the probabilities are obtained by integrating over a 
certain domain of this PDF 2

CoCO Key Algorithm : STEP 1 18

Transforming
Deterministic values to continuous values or vice versa.
Transform while maintaining its properties using KDE

Kernel Density Estimation (KDE)
The Kernel density estimation is a fundamental data smoothing 

method where inferences about the population are made, based 

on a finite data sample.  KDE is known to be more flexible

  =  1  ( − )
 =  1ℎ  ( − ℎ )


   

 = 1
 − =   for all values of x

h is bandwidth

Need to convert the discrete number (probability)
to the continuous distribution (Probability Density Function) 



WEIGHTING
Weighting is a Mixing Ratio

More of the better predictions will be more in the joint matrix than another. 4

JOINT PROBABILITIES
To combine 2 PDFs, we need to use Joint Probability.

To fine the probability of both tercile predictions happening at the same time.

Multiply each value by itself, which means the weights are 1 to 1
3

The weighting of X and Y prediction is calculated based on the LEPS =   +  
 =  ,        = 

※  +  = 1As the sum of two must equal 1. the two must be balanced.

PICASO
LEPS:22.1

APCC 
LEPS:21.9

CoCO Key Algorithm : STEP 2 19

 = 0.2210.221 + 0.219 = 0.504
_  = 0.2190.221 + 0.219 = 0.496

PICASO : 50.4%

APCC : 49.6%

The better prediction is mixed more.

The better prediction is assessed by the predictability skill

Step 2



CoCO PREDICTION

If LEPS was much lower than the input predictions, you wouldn’t need 

to mix the predictions, but if the final LEPS score is as good as or better 

than the initial, you have a good reason to apply CoCO. 6

MAKING TERCILE PROBABILITY

Integrate over the domain corresponding to BN, NN, and AN to get the 

probability in this 2-D plane

5

AN

NN

BN

PICASO LEPS: 22.1
11% / 32% / 57%

APCC LEPS: 21.9
27% / 37% / 35%

CoCO Key Algorithm : STEP 3 20

Step 3

FYI; This graphs are 
not included in actual 
CoCO calculations.



WeightingThe weighting of X and Y prediction is calculated based on the LEPS =   +  
 =     ,        =    
※  +   = 1

8

Kernel Density Estimation (KDE) 

  =   ∑ ( − ) =   ∑ ( )∫    = 1 − =   for all values of x

h is bandwidth = 0.2

7
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CoCO Key Algorithm : Improvement 21



IMPROVEMENT of CoCO : PICASO+SCOPIC
Weighting is a mixing ratio 

10

IMPROVEMENT of CoCO : PICASO+PMME
Weighting is a mixing ratio 

9
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PICASO SCOPIC CoCO

LEPS score 

0
4
8

12
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PICASO APCC-PMME CoCO

LEPS score

CoCO is 
meaningful

CoCO is
meaningful

53 Stations x 30 years x 12 seasons 13 Stations x 11 years x 12 seasons

CoCO Key Algorithm : Improvement 22
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CoCO Structure 24



It’s time for the ‘Hands-on 
Session’

- How to apply new prediction into CoCO prediction



CoCO Hands-On 26

The Data page is accessible 
whether in the CoCO mode 
or PICASO mode. 



CoCO Hands-On 27

Data input is the most important part of applying the CoCO function.

* Observation data is owned by 
PICs, so you’ll need to input your 
own OBS.

Data can be edited in any 
mode is activated.



CoCO Hands-On 28

To apply CoCO function,
OBS, PICASO prediction, and other prediction data are needed.

Even if users don’t have their own prediction data to add,
you can apply the CoCO function with the built-in data 
(APCC-PMME) in the PICASO v2 software.

APCC-PMME prediction data is automatically updated in the middle of 
each month. Because of automation, you cannot access APCC-PMME data on 
the screen. 

SCOPIC prediction data is no longer available. Because of this kind of 
limitation, we provide an edit function to add more data. 

Observation data can be updated by the user’s

You can use + button to manually add your prediction data.



CoCO Hands-On 29

You can use the "+" button to add a 
new prediction model. 

1. Type the name of the prediction 
system “AAAA” in the title pop-
up.

2. After typing in the prediction 
name, and click ‘ACCEPT’ button. 



CoCO Hands-On 30

the AAAA icon will appear next to 
SCOPIC icon.

If you click this “AAAA” icon, 
AAAA data page will turn up.



CoCO Hands-On 31

In the AAAA data page, 

you can type the prediction data manually or import a data file.

For manual input, press "edit“ button, 

then the page turn to edit mode so you can type numbers. 

Make sure that the sum of BN, NN, and AN amounts to 100. 
Data will be saved only when the total of three probabilities is exactly 100. 

If there are missing values, type -999.9 so that missing values 

are not included in the calculation. 

Missing values should not be recorded as 0 although it will be 

displayed as 0 for technical reason. 
When you finish editing, press the save button.

Edit mode è

Caution!
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After clicking “Save” button, Sometimes the button turns to be inactivated.

If the data is not saved, please check whether the color of the numbers you typed in has changed.
If the colors of numbers have changed, it means that the total of BN, NN and AN is not 100. 

When the sum of the "tercile" inputs is less than 100, the numbers will turn green. 

If it exceeds 100, the numbers will turn red. 

Remember data can only be saved when the total is 100 in the prediction data. 



CoCO Hands-On 33
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If there are data for less than 10 years, The LEPS score is not automatically calculated

And the screen will show “Need more data”.

However, If users know the prediction system’s LEPS score, even though the prediction period is less then 10 

years, users can manually type the LEPS score on the Data tab. 

Once the data has accumulated and is over 10 years long, LEPS will start to be calculated automatically.

If you have both an automatically calculated LEPS and a user-typed LEPS, the calculated LEPS takes priority.  



CoCO Hands-On 34

Import function If users have the data as a file in the form of csv, 

Users can use the import function for data input.

Export function Users can download the inserted data as a file 

using the export function. 

Data file will be saved as a csv file format.

My PC  > Local (C: ) 

New Folder

Name Date Type Size
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After adding prediction data on 

the Data tab and Open the ‘CoCO

setting’ window, the prediction 

title you typed will be added to the 

‘Selected model for CoCO’ menu.

By selecting the added prediction 

title, Users can produce a new 

CoCO prediction which combines 

PICASO prediction and newly 

added prediction.



Hands-on by Mr. Choi

- To add Prediction data and its LEPS
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CoCO Hands-On 38

Template Path:
USB:/data/ ClimateOutlookTmplate.pptx

Fill in the template with your own results!
Make your own seasonal climate outlook for 
your country 

Before lunch time ends,
Please bring the Outlook file 
to me in person or 
send it to the email (lee.climate@gmail.com)

You're free to use this space until lunch time 
to work on your own outlooks.

Title
Rainfall Forecast-AMJ 2026 period 

Country

Images from CoCO prediction



More meaningful information for a better future

Thank you
Jong-Hwa Lee (Seoul National University)


