
APEC CLIMATE SYMPOSIUM 2018 

Gaps and Opportunities in Climate Information Services 
 

> Lessons learned from APCC’s seasonal prediction and sectoral application in the Pacific < 

WonMoo Kim 

 
Climate Services and Research Department 
APEC Climate Center (APCC), Busan, Korea 

 



APEC CLIMATE SYMPOSIUM 2018 

Contents 

Our current climate prediction systems are doing a great job  
especially in the Pacific region, and they are still improving.  

Sub-seasonal forecasts are proving their value in extended range.  
Climate information provides worthy advice to sectors,  
e.g., agriculture, water management, and infrastructure.  

However, there are still rooms to fill.  
Here, we would like to share our story of climate services in the Pacific:  

our attempt to utilize state-of-the-art climate information to sectoral levels. 
From our success and failure,  

we would like to set the compass for future climate information services.   
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Current Status of Climate Services 

Where are we? 
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Current Status of Climate Services 

Seasonal climate prediction 
Seasonal prediction provides useful information few months ahead 

e.g., El Niño-Southern Oscillation, is predictable ~ several seasons 

 

 

 

 

 

 

 

 

 

Subseasonal forecast shows great potential 

e.g., Madden-Julian Oscillation ~ a month 

Sectoral application of climate information 

Climate projection and Seasonal prediction 

 

figures adopted from Michelle L’Heureux. https://www.climate.gov/news-features/blogs/enso/spring-predictability-barrier-we’d-rather-be-spring-break 

H.-M. Kim (2014) 
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APCC’s Climate Services 

Vision and Goals 
The APCC aims to contribute to economic growth in the APEC region and support the protection 
of lives and property, the reduction of economic losses, and enhance economic opportunities. 

Mission 
The mission of APCC is to enhance the socio-economic well-being of member economies by 
utilizing up-to-date scientific knowledge and applying innovative climate prediction techniques 
through 

 
Climate  

Prediction 

APCC produces value-
added, reliable, and 
real-time climate 
prediction information  
and provides the APEC 
region with it. 

 

 

 

Interdisciplinary 
Research 

APCC leads in the 
development of 
interdisciplinary  
research and application 
techniques at the climate-
environment-society 
nexus. 

 

 

Climate  
Information Services 

APCC strives to be a key 
climate database center 
to distribute climate data, 
information products, 
and related tools. 

 
 

 

 

International 
Cooperation 

APCC guides developing 
countries from the APEC  
region toward building 
their own capacity to 
produce reliable climate 
prediction information. 
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APCC MME Seasonal Prediction 

APCC’s Multi-Model Ensemble (MME) dynamical seasonal prediction system 

MME 

Individual models 

Precipitation 

Temperature 
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Subseasonal to Seasonal (S2S) 

Subseasonal forecast 

 

 

 

 

 

 

 

Subseasonal Ural blocking 

Madden-Julian Oscillation (MJO) 

 

 
Boreal Summer ISO (BSISO) 

 

 

 

 

 

Subseasonal tropical cyclogenesis 
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Applied Climate Services 

e.g., GroundWater Information System (ToGWIS) 
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Gaps and Needs in Climate Services 

What is missing? 
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Gaps and Needs 

Applied climate information services Progress, gaps, and needs 

Climate projection 
Robust global response, but local? 

Poor understanding of uncertainty 

Seasonal prediction 
Improved understanding in ENSO, ... 

Nonlinearity, surface processes, ... 

Extremes/types and flavors/extended 

Subseasonal prediction 
Recent progress in MJO, BSISO  

Much to learn, land/snow/sea-ice, ... 

Sectoral application 
Weak multidisciplinary communication 

Misunderstanding, loss of information 

Integration of seasonal & subseasonal 

 

Subseasonal 

Seasonal 

Projection 

Application 
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A Story of Climate Services in the Pacific 

What can we do? 
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Prediction Data ≠ Information 

Prediction skill is highest in the tropical Pacific, 
where the information is less utilized. 
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S2S Season 

Climate 
Change Weather 

Severe weather events  

Climate extremes  

Climate change 
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A Story of the Pacific Islands 

“The Pacific Islands as a group may be the planet’s most 
vulnerable nations to the effects of climate change,  

with some facing possible obliteration.” 

Climate hazard and vulnerability in the Pacific  

Subseasonal – Seasonal – Climate Change 

APCC’s climate services in the Pacific 

tailored seasonal outlook (PICΛSO) 

applied climate information services 

Success and failure – Lessons learned 
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Population 0.149 %           

11,328,600 (5,823,700 males and 5,504,600 females; 3,976,100 under 14 and 641,400 over 60)   as of June 2016, based on 2007-2015 census. 

Land 0.425% 

100% Tuvalu; 99.0% Marshall Islands; 96.7% Kiribati; 87.9% Cook Islands under 5 m    from World Bank2011 

Greenhouse gas 0.03% 

          1994 estimates, from Hay and Sem, 1999 

8/10 relative exposure  

as % population and 7/10 Loss as % GDP        from IPCC AR5 SR29 Small Islands 

The Pacific region... 

Climate Change and the Pacific... 

3.9M 

5.8M 5.5M 

0.6M 

global population = ~7.58 billion  

total land area = 130 million km2   

global emission → 

Climate Change and the Pacific 
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“H IGH TIDE  COMPLETELY  SURROUNDS  THE  VILLAGE  OF E ITA.   
IF THE  SEAS CONTINUE  TO RISE  AT THE  CURRENT  RATE,  IT WON’T BE LONG  BEFORE  THE  VILLAGERS  WILL HAVE  TO  RELOCATE.   
MANY ALREADY  HAVE.”  

Source: The Guardian 
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A FATHER AND SON BUILDING  A 5 TO 7 METER HIGH SEA WALL IN FRONT  OF THEIR HOUSE   
IN AN ATTEMPT  TO FIGHT  THE  RISING  SEA LEVELS.  

©  Vlad Sokhin 
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“GRAVESITES  ARE  FALLING  INTO  THE  SEA.  EVEN IN DEATH WE’RE AFFECTED.” 
   -  KAMINGA KAMINGA,  CLIMATE  CHANGE  NEGOTIATOR,  MARSHALL ISLANDS  

©  Vlad Sokhin 
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 Weather-Subseason: Tropical Cyclone 
 

Cyclone Winston [Feb 2016, CAT5]: Fiji, Niue, Tonga, Vanuatu 
- strongest tropical cyclone on record in the Southern Hemisphere 

Cyclone Pam [Mar 2015, CAT5]:  
  Vanuatu, Fiji, Kiribati, PNG, Solomon Islands, Tuvalu 

Cyclone Evan [Dec 2012, CAT4]:  
Samoa, American Samoa, Wallis and Futuna, Fiji, Tonga 

Cyclone Pat [Feb 2010, CAT3]: Cook Islands  
 - 80% of architecture damaged 

Cyclone Monica [Apr 2006, CAT5]:  
  Papua New Guinea 
Cyclone Olaf [Feb 2005, CAT5]:  
  Samoa, A. Samoa, Cook Islands 
Cyclone Zoe [Dec 2002, CAT5]:  
  Solomon Islands, Fiji, Vanuatu 

Cyclone Gita [Feb 2018, CAT5]: Samoa, A Samoa, Tonga, Fiji, New Caledonia  
 - most intense tropical cyclone to impact Tonga 



Source: The Guardian 

 CYCLONE W INSTON: FEB. 2016; 42 DEAD IN F IJI 
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 CYCLONE PAM: MAR. 2015 

Source: The Guardian 
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DROUGHT AND FLOOD 
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Season: Severe Droughts and Floods 

Seasonal climate extremes of PICTs 

Geographical location of PICTs 
tropical-subtropical Pacific 

typically influenced by ENSO and SPCZ 

Severe droughts and floods 
Super El Niño and double-dip La Niña 

multi-year drought and flood conditions  

ENSO predictable ~ several seasons 
Different flavor/evolution characteristics 

Locality of impact & Sparse monitoring 

Multi-sectoral impact of drought/flood 
agriculture, water, health, tourism, etc. 

 
 

Seasonal prediction of extremes 

Statistical prediction system 
SCOPIC provides statistical prediction, 
drought monitoring, data analysis tools ... 

Hybrid dynamical-statistical prediction 
PICΛSO provides tailored dynamical MME 
prediction at station level 

Climate Outlook Forum (COFs) 
Regional and national level drought and 
flood information is shared and discussed 

Dynamically downscaled ML system 
APCC provides dynamically downscaled + 
ML-based drought monitoring system 
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APCC’s Climate Services in the Pacific 

Tailored Multi-Model Ensemble dynamical seasonal prediction 
CliKp and PICΛSO (ROK-PI CliPS ~ PICAPS) – serviced by SPREP 

 

Disaster risk reduction 
Tropical cyclone prediction (South Pacific) – subseasonal cyclogenesis 

Drought monitoring (RCM + ML) system – downscaled drought information 

 

Sectoral application of climate information 
ToGWIS (GroundWater Information Service) – monitoring, modeling, prediction 

ToCSA (Climate-Smart Agriculture) – decision support system 

 

Multi-aspect climate information services for resilient development 
Van-CISRDP (Green Climate Fund) – climate information for sectors 

 

Capacity building and sustainability program 
Young Scientist Support Program (YSSP) – Pacific YSSP 2015/2017 
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Future Rainfall 

Future 

Now 

Past 

PICΛSO Pacific Island Countries Advanced Seasonal Outlook 

Predicted Climate 

Current Climate 

PICΛSO is a hybrid dynamical-statistical  
seasonal prediction system 

Statistical Tailoring 
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PICΛSO: accurate, tailored, and easy 

Outlook: Climate at a glance Details: All the information you need 
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PICΛSO: accurate, tailored, and easy 

CO-PICs: Set the large-scale context Guide: Look beyond the prediction 
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PICΛSO: accurate, tailored, and easy 

Data: Privately manage your data Settings: Build your own PICΛSO 
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PICΛSO skill improvement by tailoring 
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Skills: PICΛSO vs Existing Systems 

PICΛSO > MME > single dynamical ~ statistical 
Dynamical approach often outperforms statistical method. 

Prediction skill is improved through Multi-Model Ensemble. 

Tailoring (post-processing) can further enhance the skill. 

As a result,  
  PICΛSO shows highest skill among the existing systems! 

STATISTICAL DYNAMICAL PICΛSO 
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Sustainability comes from Ownership 

Why do we want to do this? 

Climate Prediction 
value-added, reliable, and real-time 
climate prediction information  

Interdisciplinary Research 
development of interdisciplinary research 
and application techniques 

Climate Information Services 
climate center to distribute climate data, 
information products, and related tools 

International Cooperation 
building their own capacity to produce 
reliable climate prediction information 

Capacity building for sustainability 
Relevant target setting 

Transfer of the ownership 

 

Target-oriented capacity building 

Workshop/training, continuous 



Set the compass for future climate services 

Where to go? 

APEC Climate Symposium 2018 
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Pacific Islands Meteorology Strategy 

Pacific Islands Meteorology Strategy (PIMS) 2017–2026 
 

NMHSs of the PICTs provide relevant 
weather, climate, water and ocean services 

to their people to make informed decisions for their  
safety, socio-economic well-being, prosperity and sustainable livelihoods. 

 
PRIORITY 1. IMPROVED WEATHER SERVICES 

PKO1. Improved aviation weather services 
PKO2. Improved marine weather services and 

establishment of ocean services 
PKO3. Improved public weather services 

PRIORITY 3. IMPROVED CLIMATE AND HYDROLOGICAL SERVICES 
 
PKO6. Improved climate information and prediction 

services 

PRIORITY 2. DISASTER RISK REDUCTION 
PKO4. Strengthened NMHS capacity to implement 

Multi-Hazard Early Warning systems 
PKO5. NMHS contribution to climate change activities 

PRIORITY 4. INTEGRATED OBSERVING/COMMUNICATION SYSTEMS 
 
PKO8. Integrated observing/communication systems 

PRIORITY 5. COORDINATED SUPPORT FOR NMHSS AND PMC 
PKO9. NMHSs institutional strengthening and capacity development 
PKO10. Support to NMHs is coordinated 
PKO11. PMC efficient and effective via partnerships, inclusivity, consideration of staff safety, w/ funding support 
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Remaining Needs and Demand 

PMC Honiara statement [Aug. 2017] 

“... requested additional 
resources to develop a user-

friendly integrated approach to 
determine the optimal prediction 

for higher quality forecast 
information in the Pacific Islands; 

and requested additional 
resources for communication, 

capacity building and training of 
NMHS and in-country stakeholders 

to ensure that the tools and 
products developed by ROK-PI 
CliPS are taken up for decision 

making in sectors such as 
Agriculture, Health, Water, 

Disaster Risk Reduction, etc.” 

PMC statement from Honiara, Solomon Islands 

APCC’s next step with the Pacific 

 

Consensus forecast information 
CoCO: Consensus Climate Outlook 

simple and user-friendly method 

 

Increased capacity building  
sustained & systemized usage of the 
highest quality climate information 

training and workshop programs 

 

Customized forecasts for sectors 
addition of tailored T/P forecasts 

sector application of climate information 
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Lessons Learned/Personal Reflection 

It’s not for us, but for them 

 

 

 

 

 

 

 

 

 

 

 

It’s not them, it’s us! 

 

 

 

Need-driven (relevance): 
Do it for greater good: it has to address 
the people’s real needs 
 

Excellency (high quality): 
Do something meaningful: appropriate 
cutting-edge science and technology 
 

Work together (coordination): 
Don’t duplicate: align with the existing 
mechanism 
 

Sustainability (ownership/capacity): 
User owns it: understood, utilized, 
operated, and maintained by the users 
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Where to Go: Set the Compass 

https://www.google.co.kr/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwjogf_Ol7TcAhUHCqYKHSGiCgYQjRx6BAgBEAU&url=https://www.onlinewebfonts.com/icon/475196&psig=AOvVaw3If69IV8e4TSqwcZEqb5TH&ust=1532399601014082
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Gaps and Opportunities in Climate Information Services 
 

> Lessons learned from APCC’s seasonal prediction and sectoral application in the Pacific < 

WonMoo Kim 

 
Climate Services and Research Department 
APEC Climate Center (APCC), Busan, Korea 
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Overcoming the challenges of an uncertain future with 
enhanced climate information and services 


