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Enhancing Climate Resilience in Pacific Island Countries:
Integrating Impact-Based Forecasting into the PICASO

NAPCC

APEC CLIMATE CENTER

APEC Climate Center

1. Introduction & Motivation

* High Vulnerability of PICs

Pacific Island Countries face exceptional vulnerability to severe climate variability and extre
mes across critical socio-economic sectors

°* The Need for Bridging the Gap

Standard climate outlooks provide general forecasts, but national decision-makers urgently
require actionable, sector-specific guidance

* Research Objective

Introduce the hybrid technical framework of PICASO and showcase newly integrated
Impact-Based Forecasting (IBF)

* History of PICASO under the ROK-PI CLiPS Project

Phase 1: The PICASO system was inaugurated in 2017 during the first phase of the ROK-PI
CLiPS project. Its primary mission was to provide customized seasonal rainfall forecasts for

Pacific Island NMSs by leveraging state-of-the-art MME data from various climate models
provided by APCC.

Phase 2: As the system evolved through ROK-PI CLiPS Phase 2, a new feature called CoCO

was developed, which combines various forecast information, such as SCOPIC, APCC MME,
ACCESS-S model of BoM.

* Roadmap of PICASO under UNEP CIS-Pac5 Project

Project Overview

- Duration: 2021.9-2027.9

- Budget: Total S50 million (APCC portion: $1.64 million, 3.3%)

- Target Countries: Cook Islands, Niue, Palau, Marshall Islands, and Tuvalu

- Objective: To strengthen national climate services through four key pillars
(D) Institutional frameworks;
(2) Observation and prediction systems;
(3) Communication and dissemination;
(4) Enhanced coordination

APCC's role — PICASO Upgrade

- Expanding PICASO's variables from purely seasonal rainfall to include monthly-scale rainfall
and temperature forecasts

- Supporting decision-making by linking climate data to sector-specific outcomes

Deliverables

- PICASO v2.5 equipped with seasonal/monthly rainfall/temperature forecast and impact-

based forecast function

3. Impact-Based Forecasting information in PICASO

Hyun-Ju Lee, Jinho Yoo, Daeun Jeong, , Jeongmin Han

E-mail
asteriallO0O4@apcc2l.org

Web site
http://www.apcc21.org

http://clikp.sprep.org

2. The PICASO system

* What is PICASO?

Pacific Island Countries Advanced Seasonal Outlook

* Hybrid downscaled seasonal prediction system

Dynamical: Multi-Model Ensemble (APCC-MME) seasonal prediction system
Statistical: empirically tailored by experts and customized to station
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* PICASO Functions
D Outlook

Climate at a glance

Tercile/Recent Forecasts
Verification Scores
Natural Language Outlook

D Data

Manage your data

) Details

For exports

Interactive Probability Scale
Historical Forecast/Observation
Training/Validation Scores

L) co-Pics

Large-scale view

ENSO/SST Outlook
Temperature/Precipitation
Validation and Verification

D Settings

Optimize the system

Themes and Visual Styles
Export as PDF/PNG Options

Guide

Look beyond

Detailed Application Guide
Climate Summary & Resources

Interactive Data Management
Verification Scores
Custom Dataset Extraction

# Cook Islands
Providing monthly streamflow variability and distribution forecasts for the Avana Valley
catchment to safeguard local freshwater management.

°* = Niue
Forecasting high-resolution (0.1°) monthly wildfire occurrence forecasts via an XGBoost
model integrated into a localized 4-level national alert scale.

e N Palau

Projecting seasonal water levels for the Ngerimel Dam alongside 12-month accumulated
rainfall deficits to prevent severe flash-drought crises in Koror.

P22 Marshall Islands

Applying the National Drought threshold (two consecutive months below 8 inches) to
display monthly drought risk for direct use in national warning procedures.

.&‘7

=59 Tuvalu
Displaying stage-specific probabilities across the four levels of Drought Management
(Watch, Alert, Warning, Drought) as horizontal bars to identify the most likely alert stage.

(&) PICASO Palau 2025 AMJ

Q@ «wo

Ngerimel dam water level

A PICASO

Cook Bland 2026 MAM . Hydrologoal Outhook

1111111111111111111

April May June

Cyment level: FullQ Watch() Waminae CrisisO
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= Most probable : based on predicfion

« Mommal : based on climatological rainfall

=  Warst case - minimum rainfall in the obsendation
(Aprl - 2013, May - 2018, June: 1990)

Accumulate rainfall deficit with respect to climatology and minimum required level (Binch/month
Accumulated rainfall deficit'surplus o ' L U ( )

* Recent rainfall deficit

Feburuary rainfall was 4.1inch which indicates,
- Rainfall deficitis -5.4 inch with respect to
climatology

= Rainfall deficit is -3.9 inch with respact to minimum
required level (Binch)

* Recant rainfall trend .
= 3month average rainfall deficit (clim) is negative —3mon surplus [min) - ©
since last November till Feb. =
- 3month average rainfall deficit (min) is positive for
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A Prototype interface for the Ngerimel Reservoir
water-level forecasting service, Palau
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A Prototype interface for the Avana Valley
streamflow forecasting service, Cook Islands

PICASO 3-month Drought Outlook (Mar-May 2026) at Funafuti PICASO Drought Outlook for March 2026 at Kwajalein

Forecast Summary Forecast Summary

Ower Mar=May 2026 at Funafuti (91643), drought stage probabilities are Watch 6%, Watch 43%, and Watch 45% with precipitation terciles of The March 2026 drought probability at Kwajalein (91366) is 68%, The PICASO system predicts Above Normal (65%) DROUGHT PROBABILITY

Abowve NMormal (79%), Below Marmial {55%%), and Abave Mormal (423 far March, Apal, and May, respectivaly, precipitation, around 6.5 infmon, possibly dropping to 0.7 in/mon (lower 95% bound). Based on the given tercile
probabilities, tt ability that precipitatic ays bel 3 in f¢ consecutive months i %, The 2-month
The Labest (Jan 2026) monthly Relative ONI{ROND) indicates a La Nifia condition, Based on observations since 1979, drought & probabilities, the probability that precipitation stays below 8 in for two consecutive months is 68%. The 2-mont! HIGH
i 4 5 i A 0 - an SPI will range from -0.86 to +2.11 (95% interval)

following March {+2 mo), April (+3 ma), and May {+4 mo)] are 16%, 42%, and T4%, respactively
i 2 5 igh {0.35]. and maderate (0.22) for March, April, and May, respectively.

68%

Past March prediction performance at 1-month lead time {2013-2025) is rated Very Low (Heidke Skill Score = 0.00)

Monthly Drought Stage Probabilities

March April May Precipitation Tercile Probabilities Drought Probability 95% Range of 2-month SPI
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2-month SPI Variation
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A Prototype interface for the drought
forecasting service, Marshall Islands

A Prototype interface for the drought
forecasting service, Marshall Islands

PICASO Niue 2028 MJJ — Monthly Fire Risk Outlook
Select Period RFICASO Forecast
T R
E ﬂ Cradiaw 3w sk Cord Ve w we daris

# LT1 [Dec) — LEVELZ — Dec falls in Miua's wet saason; its normal
{seasonal) fire level is LEVEL 3, and this forecast iz below it.

# LTZ [Jan] — LEWELZ — Jan falls in Niue's wet seazon; its normal
{ssasonal) fire lavel is LEVELZ, and this forecast matches it — the
weather forecast does not move the risk off this seasonal baseline,

Fire Probability Forecast (+:above/-:below/=:normal)

LT = 2025-12 LT2 = 22E-0] LT = 202E-02

""" 1 1 # LT3 [Febj — LEVEL1 — Feb falls in Niue's wet seasan; its normal
{seaszonal) fire level is LEVEL1, and this forecast matchas it — the
weather forecast does not move the risk off this seasonal baseline.

<« Prototype interface
for the wildfire-risk
forecasting service,
Niue
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