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Climate/weather related disasters

Flood

Landslide

Strong wind



2015/16 prolonged  (Godzilla) El Nino



2015 Myanmar Flood
:the worst for decades

Beginning on 16 July 2015, unusually heavy monsoon rain fell 
on Myanmar, causing rivers and creeks to overflow with 
rainwater and flooding low-lying areas around waterways. 
In addition to the higher-than-average rainfall, …
deforestation caused by logging ~
Cyclone Komen, which struck in late July, also made the 
situation worse.

https://en.wikipedia.org/wiki/2015_Myanmar_floods



2015/16 Drought in Southeast Asia 



2015 Drought in Thailand
:during prolonged El Nino
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Mekong River Crisis: Water Conflicts



Indonesia wildfire
:97/98, 2013, 2015 dry season

https://rainforests.mongabay.com/08indo_fires.htm

https://en.wikipedia.org/wiki/1997_Indonesian_forest_fires

https://www.google.co.kr/search?q=indonesia+wildfire+
1997&source=lnms&tbm=isch&sa=X&ved=0ahUKEwi9o
OGUhqrcAhUJFogKHTaIBeEQ_AUICigB&biw=1745&bih=
861#imgrc=2OnzANCTqgpQcM:

https://www.google.co.kr/search?q=indonesia+wildfire+1997&source=lnms&tbm=isch&
sa=X&ved=0ahUKEwi9oOGUhqrcAhUJFogKHTaIBeEQ_AUICigB&biw=1745&bih=861#im
gdii=DA3nBYrF9rmWdM:&imgrc=ELAMGJFKU97fPM:



Feb 2016



Climate disasters during El Nino

ENSO: 
Peru is one of the countries that suffered most the effects of El Niño season, with several 
floods and landslides reported all over the country from north to south.
Heavy rains fall in the normally rainless coastal regions, leading to flooding and 
associated phenomena. At the same time, the highlands can suffer from crippling 
droughts. The 1997-1998 El Niño -- the worst in recent history -- affected an estimated 
600,000 people, including hundreds of fatalities, 40,500 homes damaged or destroyed 
and the washing away of thousands of miles of roads and bridges.

Flood Mudslide

http://goperu.about.com/od/healthandsafety/tp/Natural-Hazards-In-Peru.htm
http://floodlist.com/america/strong-el-nino-increased-preparedness-2015-2016-south-america

http://goperu.about.com/od/healthandsafety/tp/Natural-Hazards-In-Peru.htm
http://floodlist.com/america/strong-el-nino-increased-preparedness-2015-2016-south-america


During 15/16 El Nino

The major impact in term of floods occurred between December 2015 
and January 2016, especially in northern Argentina, southern Brazil, 
Paraguay and Uruguay with the Paraná, Paraguay and Uruguay Rivers 
inundation that caused more the 150,000 people from their homes.

Localized floods occurred in Guayaquil (25 January 2016), Cordoba (15 
February 2016), Arequipa (22 February 2016), La Paz (24 February 
2016), Rio de Janeiro (29 February 2016) and São Paulo (11 March 
2016).

http://floodlist.com/america/strong-el-nino-increased-preparedness-2015-2016-south-america

http://floodlist.com/america/ecuador-floods-damage-january-2016
http://floodlist.com/america/argentina-4-deaths-intense-storm-cordoba
http://floodlist.com/america/heavy-rain-central-southern-peru-1-dead-1-missing-february-2016
http://floodlist.com/america/bolivia-river-levels-rise-south-flash-floods-la-paz
http://floodlist.com/america/brazil-floods-landslide-sao-paulo-rio-de-janeiro
http://floodlist.com/america/brazil-24-dead-after-floods-and-landslides-in-sao-paulo


During 15/16 El Nino

Landslide

Flood



2018 Korea Heat Wave

2018 Heat Wave related-

Morbidity 4301

Fatality 48



Importance of “Accurate” prediction

ACCURATE climate prediction optimized to our region (village) 
will make early warning possible and reduce economic and 
human losses. 

Climate 
Disaster

Human 
fatality

Damage of 
houses, load 
and bridges

Reduction of 
crop yield

Animal 
mortality

Political issue 
(conflict 
between 
nations)



http://apcc21.org

High-end	climate	information	
service	center

:	operating	MME	climate	prediction	system	utilizing	state-of-the-art	GCMs



APCC 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 Information ToolKit
CLIK

http://clik.apcc21.org



Climate Information Toolkit

CLIK was developed and updated  
based on the analysis of potential 
users: their status and needs. 

1. Limitation of manpower and 
computing resources

2. Desire for utilizing dynamical 
forecast data

3. Direct benefit on regional 
community

4. Thirsty for Capacity building: 
Interests in learning science and 
technology and high satisfaction 
when participating in the model 
developing process 

MME 

(dynamical 
model data)

Customization 
available

Localized 
prediction

P1 P2

P4 P3

Online tool

(no installation)

è Target users are, but are not limited to NMHS staffs of developing countries 
having basic understanding of climate and meteorology. 



Downscaling/tailoring of dynamical MME

Predicted Climate Localized 
Temperature/Rainfall

Current Climate

further tailoring “predicted climate” onto 
“predicted temp/rainfall” at the given site.

1) Physical/dynamical process
2) Model biases vs Observed dynamics



CLIK (CLimate Information ToolKit)
: online prediction tool

Output: 3-months mean (seasonal) forecast & verification score

CLIK

Downscaling:
Simulated large scale 

pattern to station 
matching

MME Prediction 
with different model 

combination

► To provide statistical 
downscaling capability using 
Individual models & MME 
prediction

► To allow user manipulation 
of multi-model ensemble 
prediction in producing 
his/her own forecast

For those who wants to play with model data,

è Facilitate the cooperation in the exchange of information and services 
so that users are able to cope with climate related disasters



Development

CLIK

2008

2009-2010

2011-2013

2014

The CLimate Information ToolKit(CLIK) version 1.0 was 
developed.
- Deterministic Multi-Model Ensemble (DMME) prediction

CLIK version 2.0
- Probabilistic Multi-Model Ensemble (PMME)
- Statistical Downscaling

Clustering Computation
Enhancing Internal Algorithm

CLIK v3.0 with New Web Framework (New CLIK)
- Enhancement of User Interface & Performance
- Database optimization, Lightweight Map, etc.

http://clik.apcc21.org

2015-2018
Improvement of User Interface & Functions
- New PMME Verification Metric (HSS) 
- Downscaling Dataset Management 
- Downscaling Correlation Map



http://clik.apcc21.org

CLIK

Downscaling:
Simulated large scale 

pattern to station 
matching

MME Prediction 
with different model 

combination

► To provide statistical 
downscaling capability using 
Individual models & MME
prediction

► To allow user manipulation 
of multi-model ensemble 
prediction in producing 
his/her own forecast

For those who wants to play with model data,

With only a computer and an internet connection



Why MME?
•Climate predictions have huge uncertainty!

NO perfect GCM
NOT the same with NATURE

èmulti-institutional multi-model ensemble approach to minimize the uncertainty

èmulti-model ensemble (MME) approach yields superior forecasts compared to 
any single model.



MME methodology
http://clik.apcc21.org

Multi-model 
Ensemble  

(MME)

Deterministic Probabilistic

SCM GAUS
Simple Composite Method:
Average of individual forecast 
with equal weighting

A parametric Gaussian fitting 
method for the estimation of tercile-
based categorical probabilities; 
forecast probability of each category 
is estimated as a portion of the 
forecast PDF(Probability Density 
Function) with respect to the 
historical one.

¢
= å

i
iFM

P 1

Continuous variable forecast Tercile category forecast



Tercile Probabilistic Forecast

Climatological distribution
from observations

Target year/season distribution 
based on model ensembles

Probability of AN/NN/BN condition 
= percent of brown/white/green are
a under curve

LT & UT
(thresholds to separate 
area under curve into 1/3)



MME PREDICTION

http://clik.apcc21.org

DMME (SCM) PMME (GAUS)



MME_verification_score

Success Rate
the fraction or percentage of success 
among a number of attempts. 
CLIK provides a simple success rate as 
DMME verification score.

= 7/34 ~ 0.20

~0.33 : Poor skill region
0.33~0.66 : Reasonable skill region
0.66~        : High skill region

Heidke Skill Score (HSS)
Commonly used Skill Score for the 
verification of categorical probabilistic 
forecast 
Measuring the fractional improvement 
of the forecast over random forecast

HSS = (score – score by chance)
/(perfect score – score by chance)

= {(h+c)/n – [(h+f)(h+m)+(f+c)(m+c)]/n2 }
/{1 – [(h+f)(h+m) +(f+c)(m+c)]/n2 }

>0       : better than random forecast

F O Yes No

Yes Hit (H) False Alarm (F)

No Miss (M) Correct 
Rejection (C) 

http://clik.apcc21.org

F O AN NN BN

AN 1 4 9

NN 2 3 4

BN 2 6 3



MME_verification_score

http://clik.apcc21.org

DMME (SCM) PMME (GAUS)DMME (SCM) è Success rate PMME (GAUS) è HSS



2018 SON



http://clik.apcc21.org

CLIK

Downscaling:
Simulated large scale 

pattern to station 
matching

MME Prediction 
with different model 

combination

► To provide statistical 
downscaling capability using 
Individual models & MME
prediction

► To allow user manipulation 
of multi-model ensemble 
prediction in producing 
his/her own forecast

For those who wants to play with model data,

With only a computer and an internet connection



CLIK downscaling

CLIK downscaling is mainly based on station to Large Scale Meteorological Field (LSMF) relationship. 
(Y = a*X + b) By utilizing the simulated LSMF (X, predictor), CLIK estimates seasonal mean 
precipitation/temperature (Y, predictand) at specific station.

A way to localize existing coarse climate information

• Hypothesis: The station to 
LSMF relationship is well 
replicated in individual models

• Predictor: LSMF
•Predictand: Prec. at specific 
station

A kind of hybrid system 
for point-wise seasonal forecast

Dynamical fcst

Simulated LSMF from 
Individual models

Statistical fcst

Station to LSMF 
regression 

relationship



CLIK downscaling

A way to localize existing coarse climate information

Empirical relationship: LSMP (OBS) ~ local station rainfall               

LSMP (Model)  à Local station rainfall 

CLIK downscaling is mainly based on station to Large Scale Meteorological Field (LSMF) relationship. 
(Y = a*X + b) By utilizing the simulated LSMF (X, predictor), CLIK estimates seasonal mean 
precipitation/temperature (Y, predictand) at specific station.



CLIK downscaling

A way to localize existing coarse climate information

Empirical relationship: LSMP (OBS) ~ local station rainfall               

LSMP (Model)  à Local station rainfall 

CLIK downscaling is mainly based on station to Large Scale Meteorological Field (LSMF) relationship. 
(Y = a*X + b) By utilizing the simulated LSMF (X, predictor), CLIK estimates seasonal mean 
precipitation/temperature (Y, predictand) at specific station.



Downscaled forecast at a given site
http://clik.apcc21.org

Deterministic forecast with tercile range 
for target year/season

Historical time series: 
obs & downscaled from model

Temporal Correlation 
Coefficient (TCC) skill



2019 AMJ Rainfall forecast (Busan, KOREA)

PMME (dynamical, grid)  &  Downscaled (pointwise, NCEP) 



2019 AMJ Temp. forecast (Busan, KOREA)

PMME (dynamical, grid)  &  Downscaled (pointwise, SCM) 

Busan 2019 AMJ
mean temp.

17.87 degC

Normal (median) 17.27 degC

+ 0.6 degC



CLimate Information ToolKit
CLIK

http://clik.apcc21.org



CLIK - main page
http://clik.apcc21.org

ü User can see the information of the 
CLIK background, product 
description, user manual and so 
forth.



CLIK - “MME”
http://clik.apcc21.org

ü User can produce the customized 
MME seasonal forecast, then 
view the result figure map and 
download corresponding data.



CLIK - “Downscale”
http://clik.apcc21.org

ü User can upload their own 
station data and make a 
downscaled forecast



CLIK - “My Page”
http://clik.apcc21.org

ü Users can find the list of jobs they requested, identify the 
status of jobs, and download result data of successful jobs.



CLimate Information ToolKit

Registration

http://clik.apcc21.org



APEC Climate Center

Thank you.



2018 MJJ Rainfall forecast (Pacific Islands)

Kiritimati BN
Butaritari BN
Tarawa BN
Kanton BN

Kwajalein Bucholz Aaf AN
Majuro NN

Chuuk WSO AP AN
Pohnpei AN
Yap Island WSO AP AN

Nauru BN
Koror AN

Nanumea BN
Nui BN
Funafuti BN
Niulakita AN

APCC MME (dynamical)  &  Downscaled (hybrid & downscaled)


