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HISTORY

CoCO prediction, CoCO function

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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PICASO | Climate Outlook with a tailoring function

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

Predictand

Interval

Seasonal (3mon) Tercile Probability 1 month 53 stations of
Precipitation [mm/mon] BN, NN, AN 14 Pacific Island Countries

@ PICASO the Pacific 2026 AMJ (Fili)
Q@ o

Outlook

Nadi Airport (91680) during AMJ

Y/
AN

Figure 1. Temporal correlation coefficients (TCES) between local precipitation of Nadi Airport (91680) and sea surface temperature (SST) at each grid during
the AMJ/April-May-June season for observation (left) and DMME (right), The black dots indicate grid polnts for which TCC is significant at the 95% confidence
e e

i level.
» . e Nadi Airport

PS [ ' The 2026 AMJ precipi "'” 'rfﬂl"' Figure 2. Temporal correlation coefficients (TCCs) between local precipitation of Nadi Airport (91680) and precipitation at each grid during the AMJ/April-
re to be
- e b OW NORMAL ( ABOVE

May-June season for observation (left) and DMME (right). The black dots indicate grid points for which TCC is significant at the 95% confidence level,
5), NORMAL (31

4 79.2 mm/mon

- BELOW (52%))
- e e )
- @

e ®

9

The large-scale oceanic and almosphen: signals associated with the local precipitation at Nadi Airport (91680) during the AMJ/April-May-June season are
displayed in Figures 1 and 2. The dynamical seasonal prediction system (APCC-MME) shows that the AMJ/April-May-June precipitation at Nadi Airport

" " A Alrport (91680) is
e . ‘
¢
)

ction skill at Nadi Airport

Goo (91680) is marginally related to cold equatorial Pacific state (e.g. La Nifia), and can be best recognized by the predicted (APCC-MME) in-situ and local
precipitation over the Western Pacific. Therefore, the precipitation over the Western Pacific is selected 10 be the internal predictor In PICASO.
- . r Y .' @ i
When the spatial distribution and polarity of the forecasted precipitation over the Westemn Pacific is similar to the pattern of TCC above (Figure 2), local
Recent Forecasts (Nadi Airport) Xoiie Fropebtiyy precipitation at Nadi Airport (91680) during the AM.J/April-May-June season is likely to be above the climatological mean. On the other hand, when the
HORMAL ABRVE

pattern Is opposite, it likely to be below the climatological mean.

I Verification Score (LEPS)
. _
s 1 L v g} i

10.5

Good
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Single Model Ensemble Prediction

The various climate centers around the world produce and share predictions ,y=f}x)+ fni+ ;t;inw;lvariahmty
Future rainfall
competitively and try to provide customized predictions for requesting regions. Preditable part v ranion efror

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

. Multi Model Ensemble (MME) Prediction
can access from many climate centers.

2 =F @«@
. N . . . . . H Internat variapiuty
We wanted to make it easy for met officers like you to mix different predictions ™™ ™ eiabiepat  +  randomerror

Model error (noise)
(Bias)

Multi-model ensemble approach minimizes
the uncertainty of the model prediction by
reducing systematic bias and random noise

Seasonal Climate Prediction

ICU New Zealand ACCESS-S Australia APCC Korea
D'fffre”c&ﬁfb”;ﬂfBi%i?é’é?ﬁ'J?&““t o e 1o soTECipitation for October 2024-December 2024

Cumulative rainfall anomalies {mm), source: MSWEP 2.8.0
30 days to 22 Sep 2024

a0 12 ow 20w W w
] ‘ ] low Near Above 7
400 200 -100 50 25 40 10 25 50 100 200 400 A
Difference from average (mm) EEEEC O O - 2
Qe = o 80 70 60 50 40 O 40 50 60 70 8 O 40 50 60 70 80
T (el E OERT CECMWF pmmmiomte ooy SSSSE,, e oo SR
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CoCO | OVERVIEW_ Configuration

the Pacific 2026 AMJ (Fiji)

Outlook Details  CO-PICs Data Guide

Nadi Airport

The 2026 AM.J precipitation in Nadi
Airport (91680) is predicted to be
BELOW NORMAL (52%) (i.e., ABOVE
(12%), NORMAL (36%), BELOW (52%))
around 79.2 mm/mon.

The prediction skill at Nadi Airport
(91680) is Good.

Tercile Probability

oo BELOW NORMAL ABQVE
- ()

£ 400

£

‘_‘: 300 52% 36% 12%
£

£200 Verification Score (LEPS)

|~

% 100

M A JAS ASO SON OND NDBJ DJF JFM FMA MAM AMJ

2025 2026 Good




CoCO | OVERVIEW_ Configuration

the Pacific 2026 AMJ (Fiji)

CoCO Settings

Outlook Details  CO-PICs Data Guide
e | '
‘ € Return to PICASO ‘ F— A

Select model for CoCO

APCC PMME o ais

Nadi Airport
SCOPIC

The 2026 AMJ precipitation in Nadi
ACCESS-S Airport (91680) is predicted to be

BELOW NORMAL (52%) (i.e., ABOVE
(12%), NORMAL (36%), BELOW (52%))
around 79.2 mm/mon.

Apply

The prediction skill at Nadi Airport
(91680) is Good.

Tercile Probability

BELOW NORMAL ABQVE
| :

= 52% 36% 12%

i ’I,_ ----- = T b e Verification Score (LEPS)

ASO SON OND NDJ DJF JFM FMA MAM AMJ

2026 Good




CoCO | OVERVIEW_ Outlook

the Pacific 2026 AMJ (Fiji)

Q Outlook  Details CO-PICs  Data Guide

Nadi Airport

~ The 2026 AMJ precipitation in Nadi
Airport (91680) is predicted to be ABOVE
NORMAL (35%) (i.e., ABOVE (35%),
NORMAL (34%), BELOW (31%)).

The prediction skill at Nadi Airport
(91680) is High.

Normal range: 244.2 ~ 401.1 mm/3mon

PICASO (2006~2026) APCC PMME (1991~2025) CoCO (1991~2025) erei hinbatitiy

., BELOW NORMAL ABQVE
36% 37% 35%
[.‘ : )
12%
31% 34% 35%
+ = %
38% Verification Score (LEPS)
9
52%

Weighting 0.271 Weighting 0.729 ‘ ' 5

LEPS 10.5 LEPS 17.2 EEEs gl ow. High
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OVERVIEW_ Outlook
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Input Output
— p— N S
N W - il
: h i i i 31% 34% 35%
i i -lT i = Verification Score (LEPS)
i Vaighting 0271 i i Weighting 0.729 i -
i Leps 105 = LEPS 17.2 ! R High
\- N J
Default || User-selected CoCO Prediction
. Prediction ! 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.
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Default
Prediction

PICASO

(2006~2026)

52%
[Weighting 0.271 ]

LEPS 10.5

User-selected

Prediction

APCC PMME

38%

[Weighting 0.729 ]

LEPS 17.2

(1991~2025)

® Weighting

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

- 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.

Cij = weX; + wY;

LEPS /2 LEPS ,*

w. Wy, =
X LEPS,*+LEPS,* 'Y  LEPS,*+LEPS,*

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

CoCO

(1991~2025)

Normal range: 244.2 ~ 401.1 mm/3mon

Tercile Probability

34%

35%

31%

LEPS 17.9

BELOW NORMAL ABQVE
\S

31% 34% 35%

Verification Scpre (LEPS)

—> ® Range of Near Normal
- 33% =< Near Normal (NN) < 67%

.

High

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

» ® LEPS score
- Number and a bar gauge format

Please use Normal range only as a rough estimate
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QR @

Fiji 2026 AMJ

Qutlook Details ° CO-PICs Data Guide

PICASO (2006~2026) APCC PMME
36%

12%

38%

52%
Weighting 0.271 Weighting 0.729
LEPS 10.5 LEPS 17.2

Nadi Airport

The 2026 AMJ precipitation in Nadi
Airport (91680) is predicted to be ABOVE
NORMAL (35%) (i.e., ABOVE (35%),
NORMAL (34%), BELOW (31%)).

The prediction skill at Nadi Airport
(91680) is High.

Normal range: 244.2 ~ 401.1 mm/3mon

Tercile Probabilit:
(1991~2025) CoCO (1991~2025) o . y e
356 & ©
35%

31% 34%

— 34%

Verification Score (LEPS)

31%

LEPS 17.9
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@ CoCO Fiji 2026 AMJ
Q( Outlook Details  CO-PICs Data Guide
Nadi Airport PICASO (2006~2026) APCC PMME (1991~2025) CoCO (1991~2025)
HSS 10.9 36% 37% 35%
The 2026 AMJ precipitation in Nadi Airport 129%
(91680) is predicted to be ABOVE NORMAL J— 34%
(35%) (i.e., ABOVE (35%), NORMAL (34%), + 36% 550 -_—
BELOW (31%)). 52% W 31%
LEPS 17.9 Weighting 0.271 Weighting 0.729
The_prediclion skill at Nadi Airport (91680) LEPS 10.5 LEPS 17.2 LEPS 17.9
is High.
Prediction vs. Observation Verification Only )
[Validalion Scores (1991-2025)
JFM FMA MAM AMJ MJJ JUA JAS ASO SON OND NDJ DJF
HSS 61.3 391 109 10.9 0.0 0.0 00 0.0 0.0 0.0 0.0 0.0
LEPS 46.3 237 28.5 17.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Validation History (Prediction/Qbservation)
Year JFM FMA MAM AMY MJJ JA JAS ASO SON OND NDJ DJF
2025 + + + +/ o/ +/ +/ +/ 0/ 0/ o/ + &
2024 + of 4/ - o/ ! o/ 0/ + + + +
2023 + +/ + +/ 0/ +/ o/ 0/ /) -/ -/ -/
2022 +/+ H/x +/+ +/0 +/0 +/0 +/- +/+ +/+ +/0 +/- +/
2021 bl +/0 +/0 +/- +/0 +/- dh il ++ +/+ +/+ +/+
2020 0/0 0/+ 0/+ +/0 0/0 0/- 0/- +/0 ++ +/0 +/+ +/+
2019 o/a 0/- -/0 -/0 =l -0 0/0 0/0 0/0 0/0 0/- 0/-
2018 +/+ +/+ +/+ +/t +/0 =/ 0/~ 0/0 0/+ 0/0 -0 -/
2017 +/+ ++ 0/0 il 0/- 0/- 0/~ 0/- 0/- 0/0 +/0 +/+
2016 /0 [+ -[+ -/+ -/= o+ -/0 -/+ 0/+ 0/+ 0/0 +/+
2015 0/~ 0/- 0/- TE ofx /- e oz ol ks s 0
2014 +/0 +/- +/- +/! 0/0 0/- 0/- 0/- 0/- i £ id -/0
2013 0/0 0/0 +0 +/0 0/0 0/0 +/0 +/+ +/+ 0/+ 0/+ 0/0
2012 +/+ ++ +/+ ++ +/+ 0/+ W+ +/+ 0/+ 0/0 0/- 0/0
2011 +/+ ++ ++ +/+ +/+ +/+ +/+ ++ +/+ +/+ +/+ +/+
2010 -+ - /- -/0 - 4 0/- o/ ++ ++ +4 +/+
2009 +H+ +- +0 +/0 +/+ 0/+ 0/+ 0/+ -/t -/0 gl =
2008 i +/+ +/0 +/+ +/+ +/- +/= +/- ++ +/+ +/+ +/+
2007 ++
2006 The green shading indicates a case with better predictability. —

20ns

Green: +/+ or 0/0 or -/-
Gray : +/0, -/0, 0/+, O/-

Red : +/-

or

-/+

(Prediction/Observation)
(Prediction/Observation)
(Prediction/Observation)

= Good
= Wrong
= Bad

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 =» LEPS cannot be provided

If you have no prediction data
=> the existing prediction would be
the CoCO prediction

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

Nadi Airport PICASO (2006~2023) SCOPIC (2010~2022) CoCO (2006~2023)
HSS 29
The 2023 MAM precipitation in Nadi Airport
(91680) is predicted to be ABOVE NORMAL - = B -
(63%) (i.e., ABOVE (63%), NORMAL (32%), ) + - -
BELOW (5%)) o 32% 7 120
LEPS 233 Weighting 1 Weighting 0
The prediction skill at Nadi Airport (91680) is LEPS 23.3 LEPS 6 LEPS 233
High. g
Prediction vs. Observation Verification Only

Validation Scores (2010-2022)

JFM FMA MAM AMJ MJJ JUA JAS ASO SON OND NDJ DJF
HSS 55:8 29:4 29 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
LEPS 41.8 153 233 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Validation History (Prediction/Observation)
The period used for LEPS Year JFM FMA MAM AMJ MJJ JJA JAS ASO SON OND NDJ DJF
+/+ +/+ +/+
202 ++ +0 +0 *ls +/0 +- 0/- 0/- ++ +/+ +/+ +4+

Use all available data before the target year 2020 00 /s o/+ +0 0/0 2 2 0/0 . 7 . o
(selected year) to validate. 2019 =/ b /0 40 =5 /0 40 0/0 40 0/0 7 e
2018 ++ +/+ ++ +/+ +/0 +/- +f- +/0 -/ + 0/0 -/0 -/~

2017 ++ ++ 0/0 0/- 0/- -/- 0/- 0/- /- 0/0 +/0 +/+

In this case 2016 {0 I+ 1+ /4 /- 1+ 40 4+ ++ o/+ +/0 o+
. 2015 0/- 0/- 0/- 0/- /- /- e 0/ s /- e -/0

Selected year : 2023 MAM 2014 0/0 0/- o/- +0 0/0 s 4~ 0/- o 0/- e -/0
Validation period : 2010 to 2022 2013 0/0 0/0 +/0 +0 0/0 +0 +/0 0/+ +/+ 0/ 0/+ 0/0
2012 ++ +/+ ++ ++ +/+ +/+ +/+ +/+ -/+ 0/0 0/- -0

2011 ++ ++ ++ +H+ +/+ +/+ ++ +/+ +/+ /4 e +/+

- o s -10 fi i £ o/- /4 /% H +l+

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.
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Nadi Airport ; PICASO (2006~2026 APCC PMME1~2025 CoCO  (1991~2025)
HSS 109
The 2026 AMJ precipitation in Nadi Airport 12
(91680) is predicted to be ABOVE NORMAL 1
(35%) (i.e., ABOVE (35%), NORMAL (34%), + + . L _—
e Lase O BELOW (31%)) 52% ‘ 3
LEPS 17.9 Weighting 0.271 Weighting 0.729
M The prediction skill at Nadi Airport (91680) LEPS 10.5 LEPS 17.2 LEPS 17.9
datla Is prepare is High
Prediction vs. Observation Verification Only
. Validation Scores (1991-2025)
The perlod used for LEPS JENE Fitts Iotas A0 MJJ JJA JAS ASO SON OND NDJ DJF
HSS 61.3 391 109 109 0.0 0.0 0.0 00 0.0 0.0 0.0 00
LEPS 463 23.7 28.5 179 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

The periOd Used in the LEPS CaICUIation Validation History (Prediction/Qbservation)
of CoCO prediction is the common P ] ] e e s st e e e ]

199 =/ == o= /- -/0 /- - 0/- 0/+ 0/0 0/+

c o+
- 0/0 of- 40 s 4 0/0 0/0 -/0 TE e ol

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

—
. d f h . d . i 2024 4 - 4 - o -/ o o +/ +f +/ +/
perioa of the two Input preaiction. | 2023 v ./ o o o ., o o s y Y s
i 2022 +/+ +/+ +H+ +/0 +0 +/0 +f 4+ ++ +0 +/- +/
1 2021 ++ +0 +/0 +/- +/0 +/- +/- *i- +H+ + +/+ +/+
i 2020 0/0 0/+ o/+ +/0 0/0 0/ o/- +0 +f+ +0 ++ +/+
] 2019 - 0/- -/0 -/0 - -0 0/0 0/0 0/0 0/0 0/- o/-
i 2018 ++ ++ +H+ ++ +0 - 0/- 0/0 o/+ 0/0 -0 I
i 2017 +/+ +/+ 0/0 -4- of- 0/- 0/- /- 0/- 0/0 +0 ++
. : 2016 -/0 =+ -{+ £+ /- =+ -/0 -+ o+ 0/+ 0/0 ++
The last year of the period L N YA AT TN (S " T——————— e
2014 +/0 +/- +/- +/0 0/0 0/- 0/ 0/- 0/- o/~ - -0
2013 0/0 0/0 +0 +0 0/0 0/0 +0 +/+ 4 0/+ 0/+ 0/0
2012 +/+ +4+ 4+ H+ ++ o/+ ++ +4+ o+ 0/0 0/~ 0/0
201 +/+ +/+ +/+ +/+ +H+ +/+ +/+ +/+ +/+ ++ +/+ +/+
2010 of /= -t -0 - o/ o/ 0/- +r +4 +f+ +
2009 +/+ +- +0 +0 +/+ 0/+ 0/+ o/+ of# -0 - -+
2008 +/+ +/+ +/0 +/+ ++ +/- +[- #/- ++ ++ +/+ +/+
2007 sl -+ 0/+ 0/~ o/- 0/- +t ++ ++ 4+t +/+ +/t
2006 *f- +- +0 +/0 +H+ +/0 +/+ ++ 0/+ /0 s -0
2005 /- 0/0 0/0 +/+ 0/- -0 0/0 0/0 0/+ 0/+ 0/0 0/0
2004 0/0 0/0 0f- = o/- o+ o s == 7 s s
2003 = -/~ 0/0 -1~ 0/- 0/0 0/- 0/- 0/- 0/0 0/- 0/0
2002 0/0 0/0 0/0 o/+ 0/0 0/0 ++ 0/0 4+ o A 4
2001 +/0 +0 +0 +/0 +0 +4+ +/+ ++ o/+ 0/+ 0/0 0/0
2000 ++ +/+ ++ +/+ +'+ +/+ +/+ +/E +/+ ++ 0/+ +/+
- M . 1999 +/+ /4 +/0 +/0 +/0 +/+ +/+ ++ +/+ 4 +/+ +/+
The first year of the period e 1 [ e s
| 1997 +/4 +0 I+ 0/0 -/0 -+ 4+ o/+ 4 /- +- o4
1 1996 ++ ++ ++ +/0 ++ +/+ +/0 +/- +/0 0/+ 0/+ 0/+
H 1995 -0 -/0 -/0 +4- 0/0 - -/0 ol 0/- 0/ +- +0
i 1994 0/0 0/0 0/- 40 0/+ /0 o/- o+ +- A o+ -
i 1993 o/+ 0/+ -10 -0 - -4 -0 -/0 -+ -0 -0 0/0
1
1
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Tercile Probability

L NORMAL ABOVE
[// “\\. .’/- "\ “’
-/ N/
32% 57%

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.

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

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% X —X;
ful) = ;Z Ki(x = x7) = %Z K

f_ :OK(x)dx —1

K(—x) = K(x) for all values of x

h is bandwidth

PICASO

=== Below Normal (11%)
== Near Normal (32%)
-=-=- Above Normal (57%)

0.4 1 — Total PDF

=]
w

Probability Density

o
o

01

0.0 T
-4
Anomaly

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




CoCO | Key Algorithm : STEP 2

19

PICASO

—== Below Normal (11%)
~- Near Normal (32%)
=== Above Normal (57%)

0.4 1 — Total PDF

Probability Density

o1

0.0

Anomaly

== Above Normal (35%)
Total PDF

APCC PMME
APCC PMME Anomaly

-4 -3 -2 -1 0 1
PICASO Anomaly

- ~
< ¢
Aysuag Aungeqosd

0.4
0.1
0.0

5 Joint Probability Density Function (PICASO & APCC PMME)

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

The weighting of X and Y prediction is calculated based on the LEPS

Cﬁ = WxXi + WyY}‘

LEPS ;2 LEPS ,?

Wy = ————— w.
X LEPS,*+LEPSy* '’

Kwy+ wy, =1

As the sum of two must equal 1. the two must be balanced.

__ a2
WPLaso = 09592 4 02192
0.2192
= 0496

Wapcc MME= 55592 10,2192

The better prediction is mixed more.

The better prediction is assessed by the predictability skill

Y 7 LEPS,?+LEPS,?

WEIGHTING
Weighting is a Mixing Ratio

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

o
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PICASO LEPS: 22.1

11% / 32% / 57% 4u.

Hed

Probability Density

S
N

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

0.0

=== Below Normal (27%)
Near Normal (37%)
=== Above Normal (35%)

— Total POF
1

APCC PMME
-1 o
APCC PMME Anomaly

-2

3

—4

~

00

o

04

S
Kysuaq Amaeqoid

PICASO

-=- Below Normal (11%)
- Near Normal (32%}
~== Abave Normal (57%)

—— Total PDF

Anomaly

4 Joint Probability Density Function (PICASO & APCC PMME)

-4 -3 -2 -1 0 1 2 3
PICASO Anomaly

0.144

0.128

0.112

0.096

0.080

t PDF

in

0.064

Joi

0.048

0.032

0.016

0.000

MAKING TERCILE PROBABILITY

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

probability in this 2-D plane

KDE-based Probability Density Functions

=== PICASO KDE
4\ === APCC PMME KDE
\ = Joint KDE PDF

.

Probability Density
°
3

FYl; This graphs are
not included in actual
S 7 e b7 7Y CoCO calculations.

Tercile Probability

BELOW NORMAL ABOVE
13% 40% 47%
Verification Score (LEPS)

Very High

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. n
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0.17

0.165

0.16

0.155

0.15

0.145

Skill Index by bandwidth

0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 009 01§ 02§03 04 05

Kernel Density Estimation (KDE)

1
nh

X—Xi

n K

faG) = =¥y Kn(x = x;) =
[P K(x)dx =1

K(—x) = K(x) for all values of x

A is bandwidth = 0.2

Skill Index by Weights

0.165

0.1645

0.164
0.1635
0.163
0.1625

0.162
n=0.5 n=1 n=2 n=3 n=4

Weighting

The weighting of X and Y prediction is calculated based on the LEPS

Cy = WxXi + WyY}'

_ LEPS 2 B LEPS,?
Wy = 2 z Wy = 2 2
LEPS x*+LEPS LEPS x*+LEPS

Kwy+ wy, =1
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PICASO software

(2) PICASO

Downscaling
User Interface
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(1) PICASO

It's time for the ‘Hands-on
Session’

- How to apply new prediction into CoCO prediction
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Fiji 2026 AMJ

Outlook Details CO-PICs Data Guide

[ 2

(2006~2026)

PICASO APCC PMME

36%

52%
Weighting 0.271
LEPS 10.5

Weighting 0.729
LEPS 17.2

Nadi Airport

The 2026 AMJ precipitation in Nadi
Airport (91680) is predicted to be ABOVE
NORMAL (35%) (i.e., ABOVE (35%),
NORMAL (34%), BELOW (31%)).

The prediction skill at Nadi Airport
(91680) is High.

Normal range: 244.2 ~ 401.1 mm/3mon

R Tercile Probability
BELOW NORMAL ABQVE
5 O O
34% 35%

3%

(1991~2025)

CoCO

34%
Verification Score (LEPS)

Low High

LEPS 179

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

(D) CoCO
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Fiji 2026 AMJ
Q Outlook Details  CO-PICs Data Guide
Observation = CoCO @7 oo
Station \_MB Year Monthly Rainfall (mm/mon) / Ono | Lau
Year January February March April May June July August September QOctober November December
2022 -99.9 3294 229.4 290.4 715 10.0 75.4 1154 111.3 221.7 79.5 - i Data can be ed |ted in any
2021 2054 97.8 2733 622 326.2 116.4 67.1 25.8 1333 3786 82.0 143.5 mode IS aCt|Vated .
2020 53.1 35.1 363.7 358.2 2021 97.4 99.1 88.5 159.5 145.7 103.6 102.6
2019 235.2 355.7 273.0 235.6 1124 162.1 80.0 23.0 901 76.1 16.8 226.0
2018 272.9 -69.9 99.9 294.0 178.5 -99.9 69.9 41.5 195.0 71.0 63.0 19.6
2017 148.9 590.9 143.4 444 142.3 39.0 201 214.4 914 131.8 174.6 124.0
2016 1121 207.3 51.7 576.6 61.0 97.3 26.1 2125 23.6 175.7 105.4 273.5
2015 131.6 144.0 3045 301 315 59.5 38.8 103.9 110.8 9.0 258 15.8
2014 117.9 256.1 63.2 91.0 241.5 58.3 85.1 43.4 20.8 51.9 108.2 1.0
2013 948 2091 363.3 181.3 821 715 56.7 106.3 804 356 163.6 3937
2012 -99.9 -99.9 189.5 197.4 7.1 170.1 159.3 97.6 386.9 140.8 79.8 27.1
2011 -99.9 -99.9 -99.9 170.8 12,5 219.9 2049 103.8 232.0 203.4 195.1 218.8
2010 93.3 2535 999 -99.9 -99.9 99.9 -99.9 999 -99.9 -99.9 -99.9 9.9
2009 2793 107.5 92.1 402.7 3413 185.1 624 103.9 243.2 112.0 37 159.1 % . .
2008 274.7 3339 192.9 671 204.7 199.0 84.8 85.1 1124 111.5 170.9 110.1 Observatlon data Is Owned by
2007 58.1 228.6 1777 170.7 295.4 37.3 155.8 29.9 2103 220.5 306.1 1134 P | CSI So you Il | need to I n pUt you r
2006 288.9 106.0 79.9 196.8 778 260.3 64.6 76.7 138.6 118.1 322 797 own O B S .
2005 a8 2’7 1860 2387 na 1930 56 R 11012 1155 Q15 a74 447 W

CoCO
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@ CoCO Fiji 2026 AMJ

Q Outlock  Details  CO-PICs Data Guide

CoCO

SCOPIC ©+ 4

Station. (M Year SCOPIC Seasonal Forecast / Nadi Airport e

JFM FMA MAM AMJ MJJ JJA JAS ASO SON OND NDJ DJF
LEPS
Year JFM FMA MAM AMJ MJJ JJA JAS ASO SON
2022 14.8/36.9/48.3 19.8/348/454 206/362/432 | 0 I ! I P To apply CoCO function,
OBS, PICASO prediction, and other prediction data are needed.
2021 9.3 /31.8/58.9 16.2/32.1/51.7 195/ 36 /445 219/325/456 159/ 36 /481 23.8/352/ 41 24.9/369/38.2 29.8/34.6/356 24.3/ 41 ,
2020 48.7/34.5/16.8 437/ 35 /213 424/33.5/241 409/346/245 464/31.9/21.7 419/32.4/257 383/31.7/ 30 32 /342/338 247/ 41 . y . . .
Even if users don’t have their own prediction data to add,
2019 58.9/30.1/ 11 505/32.6/16.9 459/30.8/23.3 43.7/343/ 22 547/281/17.2 443/ 33 /227 53.4/23.5/23.1 46.8/35.3/17.9 609/29.2,

you can apply the CoCO function with the built-in data
2018 17.7/37.5/44.8 201/353/44.6 21.1/ 36 /429 237/34.1/422 17.7/365/458 255/351/39.4 29.8/35.1/351 359/355/28.6 438/374, (APCC-PMME) in the P|CASO V2 software.

2017 179/37.6/44.5 246/36.1/39.3 27.2/359/369 31.2/348/ 34 338/355/307 37.6/33.3/29.1 43.6/29.4/ 27 444/353/203 53 /342/128 384/ 3/ 17471 23318381328 73713/ 61397

2016 939/ 54 /07 81.9/163/ 1.8 775/183/ 42 705/246/ 49 801/149/ 5 51.9/ 35 /131 53.9/255/20.6 39.9/36.9/23.2 27.4/408/ APCC-PMME prediction data is automatically updated in the middle of
2015 51 /33.7/153 47.6/33.5/18.9 421/ 33 /249 30.8/355/24.7 46.4/31.4/222 441/31.9/ 24 542/248/ 21 555/33.9/10.6 85.1/138, each month_ Because of automation’ you cannot access APCC-PMME data on

2014 302/39.5/303 31.5/36.9/316 29.2/356/352 27.4/341 /38,5 241/ 37 /389 342,339,310 41.6/30.3/281 a20/354/217 435/378. the screen.
2013 40.5/37.4/22.1 337/36.6/29.7 28.2/35.8/ 36 27.7/342/38.1 254/ 37 /376 32.6/33.8/33.6 30.3/34.9/34.8 30.2/33.4/36.4 21.3/405 . .
SCOPIC prediction data is no longer available. Because of this kind of
2012 12 /342/53.8 18.2/349/469 21.3/ 36 [42.7 249/343/40.8 204/37.5/42.1 29.6/33.1/37.3 28.6/356/358 34.8/353/29.9 47.3/373, .. . . . .
limitation, we provide an edit function to add more data.
2011 6.2 /28.1/657 13.2/32.9/53.9 154/355/49.1 19.3/33.2/47.5 142/37.5/483 26.9/32.5/40.6 24.3/37.5/38.2 29.5/33.1/37.4 21.3/405,

2010 65 /27 /8 62/28/10 56/29/15 55/30/15 63/25/12 45,/32,23 39/31 /30 28/3/,3 8 /3. QQbservation data can be updated by the user’s

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

Insert new forecast system

Forecast Name
AAAA

ACCEPT CANCEL

(D) CoCO
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Fiji 2023 MAM

Q Outlook  Details  CO-PICs Data Guide
: CoCO

SCOPIC £ AAA Dl e e e

Statian Year SCOPIC Seasonal Forecast / Nadi Airport Export

JFM FMA MAM AMJ MJJ JJA JAS ASO SON OND NDJ DJF

LEPS
Year JFM FMA MAM AMJ M JJA JAS ASO SON OND NDJ DJF
2022 14.8/36.9/48.3 19.8/34.8/454 20.6/36.2/432 / / /f / J, / / / / ! / / / / /) s / /
2021 9.3 /31.8/589 16.2/32.1/51.7 195/ 36 /445 21.9/32.5/456 159/ 36 /481 23.8/352/ 41 249/369/38.2 208/34.6/356 24.3/ 41 /347 236/375/389 154/40.7/439 194/ 34 /466
2020 48.7/34.5/16.8 437/ 35 /213 42.4/33.5/24.1 40.9/34.6/245 46.4/31.9/21.7 41.9/324/257 383/31.7/ 30 32 /342/338 24.7/ 41 /343 236/37.6/388 10.9/37.4/51.7 129/31.9/55.2
2019 589/30.1/ 11 505/326/169 459/30.8/23.3 43.7/34.3/ 22 547/281/17.2 443/ 33 /227 53.4/23.5/23.1 468/353/179 60.9/292/ 9.9 442/355/20.3 37.1/43.2/19.7 41.8/38.2/ 20
2018 17.7/37.5/44.8 201/353/44.6 21.1/ 36 /429 237/34.1/422 17.7/365/458 255/35.1/39.4 29.8/35.1/35.1 359/355/28.6 43.8/374/188 41 /36.5/225 488/388/124 51.7/357/126
2017 17.9/37.6/445 246/36.1/39.3 27.2/359/369 31.2/348/ 34 33.8/355/30.7 37.6/33.3/29.1 43.6/29.4/ 27 444/353/203 53 /34.2/12.8 389/ 37 /241 23.3/43.9/32.8 23.2/37.6/39.2
2016 939/ 54 /07 819/163/ 18 77.5/183/ 42 705/24.6/ 49 801/149/ 5 519/ 35 /13.1 53.9/255/20.6 39.9/36.9/23.2 27.4/40.8/31.8 21.4/36.8/418 14 /39.7/463 19.7/36.2/44.1
2015 51 /33.7/153 47.6/335/189 421/ 33 /249 39.8/355/247 46.4/31.4/222 441/319/ 24 542/248/ 21 555/339/106 85.1/138/ 1.1 839/143/18 984/ 16/ 0 909/84 /07
2014 30.2/39.5/30.3 31,5/36.9/31.6 29.2/356/35.2 27.4/34.1/385 241/ 37 /389 342/339/319 41.6/30.3/28.1 429/354/217 43.5/37.8/18.7 357/37.6/267 41.6/41.8/16.6 453/369/17.8
2013 40.5/37.4/221 337/36.6/29.7 28.2/358/ 36 27.7/34.2/38.1 254/ 37 /37.6 32,6/33.8/33.6 30.3/349/348 30.2/33.4/36.4 21.3/40.5/382 253/37.9/36.8 23.8/43.8/324 304/ 39 /30.6
2012 12 /34.2/538 18.2/349/469 21.3/ 36 /427 249/34.3/40.8 20.4/37.5/421 29.6/33.1/37.3 28.6/35.6/358 348/353/29.9 47.3/373/15.4 50.2/333/16.5 554/354/ 9.2 44 /373/187
201 6.2 /28.1/657 13.2/32.9/539 154/355/49.1 19.3/33.2/47.5 142/375/483 269/325/40.6 243/37.5/382 29.5/33.1/37.4 21.3/40.5/38.2 21.1/36.8/421 107/ 37 /523 14.8/33.3/51.9
2010 65'/27/ 8 62,28 /10 56/29/15 55/30/15 63 /25712 45/32/23 39/ 3N /30 28/34,/38 B /31/61 g s28/64 1/20/79 6 /24/70

the AAAA icon will appear next to
SCOPIC icon.

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

CoCO
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@ CoCO Fiji 2026 AMJ

‘ Qutiook  Details  CO-PICs Data Guide
CoCO
SCOPIC €3 | AAAA &0
Station I Year AAAA Seasonal Forecast / Nadi Airport m m
JFM FMA MAM AMJ M JIA JAS ASO SON OND NDJ DJF
LEPS
Year IFM FMA MAM AMS M LA IAS ASO SON OND NDJ DJF
Q) Fiji 2026 AMJ
&) CoCO i
Q Outiook Details CO-PICs Data Guide
CoCO
saion @ e AAAA Seasonal Forecast / Nadi Airport (2 [ soe |
JFM FMA MAM AMJ M JIA JAS ASO SON OND NDJ DJF
LEPS
-
Edlt mOde 9 ast JFM FMA MAM AMJ MJJ JJA JAS ASO
(B) ()} (L) (8) ™) (A) (B) M) (n) (B) (™) ()] (8) (N) ®) (8) ™) (A) (B) (N) » (8) ) (n) (8)
In the AAAA data page ;
page, Caution!

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.

(2) CoCO
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@ CoCO Fiji 2023 MAM

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

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.

-

If the data is not saved, please check whether the color of the numbers you typed in has changed.

Q Outlook  Details  CO-PICs Data Guide
CoCO
SCOPIC AAAA
VP ——
JFM FMA MAM AMJ MJJ JUA JAS ASO SON OND NDJ DJF
LEPS
Year JFM FMA MAM AMJ MJJ JJA JAS ASO
(8) (N) Q)] (B) (N) () (8) ) (A) (B) (N) A) (B) (N) (A) (8) (N) () (8) (N) ®) (B) N) (A) (B)
2021 348 276 37.7 373 344 28.0

(2) CoCO
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‘@ CoCO Fiji 2026 AMJ
Q Outlook  Details  CO-PICs Data Guide
CoCO
SCOPIC AAAA
] T
JFM FMA AMJ MJJ JJA JAS ASO SON OND NDJ DJF
LEPS - - = < = < = _ = = -
Year JFM FMA MAM AMJ MJJ JJA JAS ASO
®m m W o® N W o®m M W’ N W’ M W B N W e N ®w o’ M W @
2021 34.8 27.6 37.7 373 344 28.0

/h‘ 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.

~

\h‘ you have both an automatically calculated LEPS and a user-typed LEPS, the calculated LEPS takes priority. /

(2) CoCO
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@ CoCO Fiji 2026 AMJ
e Outlook  Details O-PICs Data Guide
CoCO . . . .
wrco @OD @ > Import function If users have the data as a file in the form of csv,
S AAAA Seasonal Forecast / Nodi Airpart E3 Users can use the import function for data input.
JFM FMA MAM AM M JJA JAS ASO SON OND NDJ DJF
LEPS
Year JFM FMA MAM AMJ M JJa Jas ASO SON OND NDJ DJF

Export function Users can download the inserted data as a file
using the export function.

Data file will be saved as a csyv file format.

DATA IMPORT

WORK IN PROGRESS

&« v A > My PC > Local (C:) > PICASO CoCO_20220617 > Save > CSV
» New Folder
Name Date Type Size
Eﬁ AAAA prediction_csv ] 2022-04-27 27 3:38 Microsoft Excel =... 3KB
CoCQO_Data_Solomon Islands 91502_AA... 2022-07-08 27 1:10 Microsoft Excel &.. 3KB
n

(2) CoCO
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CoCO Settings

PICASO (base model)

’ € Return to PICASO

CoCO

APCC P!

SCOPIC

MME

)

Fiji 2026 AMJ

Outlook Details

CO-PICs Data Guide

AAAA Seasonal Forecast / Afiamalu

MAM AMJ MJJ

MAM AMJ MJJ

82/ 33 /388 252/31.8/ 43 153/33.2/515
17.3/34.4/283 39.3/385.1/25.6 47 /3497181
B.7/345/268 41.4/352/23.4 56.9/30.8/12.3
8.6/33.1/383 26.2/329/409 17.1/34.2/48.7
11.3/33.6/35.1 31.7/34.2/34.1 344/37.5/28.1
43 / 36 / 21 503/37.2/125 858/124/ 138
6.8/33.9/29.3 38.2/35.1/267 49.3/33.1/17.6
32 /336/344 29 /335/37.5 23.9/36.5/39.6
11.6/33.7/34.7 29.3/33.6/37.1 25.5/36.7/378
8.7/331/38.2 27.1/328/40.1 20 /34.7/453
24 /334/426 22.6/31.8/45.6 13.4/32.1/54.5

45 /30 /25 50/31/19 68/24/ 8

JUA

JJA

28.8/31.1/401

38 /353/267

40.7/35.2/241

29.8/31.6/38.6

35.4/351/29.5

44.6/423/131

37.2/37.6/252

341/ 34 /319

33.2/333/335

311/316/373

293/ 30 /407

377381725

JAS ASO SON OND

JAS ASO SON OND

26.9/36.2/36.9 30.2/34.4/35.4 30.1/ 35 /349 30 /33.8/362
378/31.1/31.1 31.3/347/ 34 304/349/34.7 30/ 34 / 36
49.3/29.3/21.4 48.3/352/16.5 46.2/32.3/21.5 38.3/343/274
30.7/34.6/34.7 359/353/28.8 38.7/33.9/274 37 /34.3/28.7
41 /30.2/28.8 43.3/34.7/ 22 43.7/329/234 36.2/34.3/29.5
49.9/24.2/259 40.4/356/ 24 31.2/348/ 34 29 /33.9/37.1
48.4/269/24.7 53.3/338/129 64.4/216/ 14 55/ 32 / 13
39.6/30.8/29.6 41.9/34.8/23.3 38.7/32.2/29.1 35 /34.3/30.7
31.2/344/34.4 294/343/363 28.7/353/ 36 307/339/354
29.8/34.8/354 343/348/30.9 39.8/31.9/283 40.6/33.7/257
26.2/364/37.4 28.7/342/37.1 28.7/35.1/36.2 28.8/339/373

38/32/30 29/34/37 21/35/44 22/33/ 45

NDJ DJF

NDJ DJF

29.5/31.9/386 28 /34.2/378
27.3/324/403 25 /352/398
36.1/35.4/285 36.7/33.3/ 30

38.6/357/25.7 422/32.5/253
318/ 34 /342 297/34.5/358
28.7/ 33 /383 282/34.7/371
63.5/30.1/ 64 66.1/184/155
37.1/36.1/26.8 385/33.2/283
32.4/339/337 326/34.1/333
406/ 37 /224 37.9/32.5/29.6
27.2/324/404 26 / 35/ 39

19/21 /60 18/ 35/ 47

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.

(d) CoCO
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Hands-on by Mr. Choi

- To add Prediction data and its LEPS
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Fiji 2026 AMJ
Qutlook  Details CO-PICs  Data Guide
P B2ED \‘
@) CoCO OUTLOOK TABLE - x
Station Tercile Probability Verification Score (LEPS)  Verification Score (HSS)  Hit/NearMiss/Miss
Rotuma 41% 35% 24% l.2 Low M.G 14 12 6
Udu Point 33% 36% 31% -.7 seod [JB.6 n 14 2 o
Nadi Airport
Nabouwalu 25% 37% 38% - High 13 N 2
- The 2026 AMJ precipitation in Nadi
Nadi Airport 31% 34% 35% ‘ Fgh 13 16 3 | Airport(91680) s predicted to be ABOVE
NORMAL (35%) (i.e., ABOVE (35%),
i 30% 45% 25% - High 16 12 A NORMAL (34%), BELOW (31%)).
i R The prediction skill at Nadi Airport
Ono | Lau 18% 38% 44% - High 4 13 3 (91680) is High.
Normal range: 244.2 ~ 401.1 mm/3mon
Tercile Probability
PICASO BELOW NORMAL ABOVE
31% 34% 35%
Verification Score (LEPS)

Low High

(D) CoCO
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Hands-On
Rainfall Forecast - AMJ 2026 Period
Fiji
Statement: Fiji is expected pe
1 O -
f
v
e
3 CoCO OUTLOOK TABLE a
] Station Tercile Probability Verification Score (LEPS)  Verification Score (HSS)  Hit/NearMiss/Miss
& Rotuma 35% 8.2 156
B udu point 36% 31% 227 56
B Nabouwal 37% 194 25 n
B e Aipos 34% 35% 115 f0s
sove 5% 238 25
& Onollau 38% 44% 16 20
Stations Forecast BN % N % AN% LE8S
Nadi AN 31 34 35 17.9
Suva NN 30 45 25 235
Rotuna BN 41% 35% 24% 3.2
Nabouwalu AN 25 37 38 19.4
Udu Point NN 33 36 3 127
Ono | Lau AN 18 38 44 16

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.

(2) CoCO
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Thank you

Jong-Hwa Lee (Seoul National University)



