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Climate/weather related disasters

Flood

Landslide

Strong wind



2015 Drought in Thailand
http://monsoon.yale.edu/thailand-drought-leaves-lasting-
effects-even-as-rainy-season-begins/

http://time.com/3960462/thailand-drought/



2015 Drought in Thailand
:during prolonged El Nino
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Southeast Asia: 
Temp. & Prec. (2016Apr)



2016 Drought in Southeast Asia 



Mekong River Crisis: Water Conflicts



2011 Flood in Thailand
: heavy monsoon rain

Weather
Volume 68, Issue 9, pages 
233-237, 27 AUG 2013 DOI: 
10.1002/wea.2133

Landslide
https://www.theatlantic.com/photo/2011/10/worst-flooding-in-decades-
swamps-thailand/100168/



Importance of “Accurate” prediction

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

Climate 
Disaster

Human 
fatality

Damage of 
houses, load 
and bridges

Reduction of 
crop product

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. 



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 
multi model 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,



CLIK (CLimate Information ToolKit)
: online prediction tool

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

CLIK

Downscaling:
Simulated large scale 

pattern to station 
matching

MME Prediction 
with different model 

combination
► To provide statistical 
downscaling capability using 
multi model 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,



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



• The Customized Climate Information Service

• Be able to produce and utilize the climate information data by 
CLIK with only a computer and an internet connection.

• Based on Java and HTML with NCAR Command Language (NCL) 

• Existing NCL, Fortran Code can be reused with Java Container

• Standard Web technology (HTML/JSP) 

• CLIK 3.0 leverages on the robust functionality of previous product 
releases but at around 10 times the performance

http://clik.apcc21.org
https://www.youtube.com/watch?v=5CNPoX1flXY

CLIK 3.0: Internals



CLIK: process diagram
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AFS Climate Information tool Kit
(CLIK)

• Web Based
• Customized
• Remote/Local calculations

Data Base Data Manager Computation Backends User Interface

APCC Climate Application System

AFS: Automated Forecast System
DFT: Downscaling Forecast Tool

http://clik.apcc21.org



• Collection of Dynamic ensemble seasonal prediction data from 
NMHS and research institutes 
(16 operations/institutions from 10 countries)

APCC: data collection
http://clik.apcc21.org



List of available models
http://clik.apcc21.org



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 
multi model 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,



Uncertainty in climate prediction

Slingo, Julia, and Tim Palmer. "Uncertainty in weather and climate 
prediction." Philosophical Transactions of the Royal Society of 
London A: Mathematical, Physical and Engineering Sciences 369.1956 
(2011): 4751-4767.



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.



PREDICTION_methodology

Multi-Model 
Ensemble 

(MME)

Add text 
in here

Deterministic

SCM

Probabilisitc

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.
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http://clik.apcc21.org



A

N

B

Probability of Above-normal

Probability of Near-normal

Probability of Below-normal

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.

Probabilistic MME Scheme(GAUS)

Forecast
probability



PREDICTION_product
http://clik.apcc21.org

DMME (SCM) PMME (GAUS)



2015 MJJ Drought



PREDICTION_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)
For the verification of categorical 
probabilistic forecast 

Measuring the fractional improvement 
of the forecast over the standard 
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 }

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



PREDICTION_product
http://clik.apcc21.org

DMME (SCM) PMME (GAUS)



PREDICTION_product
http://clik.apcc21.org

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



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 
multi model 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,



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

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

Empirical relationship: LSMP ~ local station rainfall               

LSMP (model)  à Local station rainfall 



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

Empirical relationship: LSMP ~ local station rainfall               

LSMP (model)  à Local station rainfall 



CLIK downscaling: results

CLIK

Historical station time series & 
Historical downscaled time series 
(hindcast) for individual models

Correlation coefficient skill 
Deterministic forecast value (anomalies)
with tercile range from historical 
observation

No integration (no merging) of models

http://clik.apcc21.org



CLimate Information	ToolKit
CLIK

http://clik.apcc21.org



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

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



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

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



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

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



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

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



http://clik.apcc21.org

CLIK



• Creating your account

CLIK - Getting Started
http://clik.apcc21.org

CLIK



• Creating your account

CLIK - Getting Started
http://clik.apcc21.org
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• Creating your account

CLIK - Getting Started
http://clik.apcc21.org

CLIK



• Creating your account

CLIK - Getting Started
http://clik.apcc21.org

CLIK

ü Please fill in the blanks!



• Creating your account

CLIK - Getting Started
http://clik.apcc21.org

CLIK



• Creating your account

CLIK - Getting Started
http://clik.apcc21.org

ü Please activate your account by clicking the LINK in 
the e-mail sent you.

CLIK



• Creating your account

CLIK - Getting Started
http://clik.apcc21.org

ü Please log in with your ID and password.
ü Finally, you guys are READY to play with the CLIK 

system!



APEC Climate Center

Thank you.


