


    Typhoon committee 
    S.P. 2017-2021  
       Reduce  

            total mortality          

 Reduce direct economic 
loss caused by typhoon-

related disasters 

1. Enhance 
capacity to 
monitor 

mortality and 
direct economic 

loss 

2. Enhance 
capacity to 

generate and 
provide accurate, 

timely and 
understandable 
information 

3.Improve 
typhoon-related 
flood control and 
integrated water 

resource 
management 

4. Strengthen 
typhoon-related 

disaster risk 
reduction activities 
in various sectors  

5. Enhance 
typhoon 

committee’s 
Regional and 
international 
collaboration 
mechanism 
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AOP in 2017 Objective 
1  Flash Flood Risk Information for Local Resilience(Japan) 

2  Extreme flood forecasting system(Korea) 

3  Guidelines for extreme flood risk management in TC region(Korea) 

4  OSUFFIM system development and trial operation(China) 

AOP in 2018 Objective 
1  Flash Flood Risk Information for Local Resilience(Japan) 

2  Application of Hydrological Data Quality Control System in TC Members(Korea) 

3 
 Enhancement of Flood Forecasting Reliability with Radar Rainfall Data and  
 Stochastic Technique(Korea) 

4  OSUFFIM phase-II: extension of Application of OSUFFIM(China) 

5 
 Impact Assessment of Climate Change on Water Resource Availability in TC Mem
bers(China) 
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 And we decided to divide it into “Extreme Flood Forecasting System”  and 
“Guidelines for Extreme Flood Risk Management” for the effective working 
 

• AOP2 : The suitable flood forecasting system as a non-structural 
 countermeasure 

• AOP6 : The guideline which involves the structural and non structural flood 
 control measures 

 

 At  the 44th session(2012) of TC 
held in Hangzhou, China       
Han River Flood Control Office 
proposed “Development of  
comprehensive counterplan for 
extra-ordinary flood”  to reduce 
the flood damage in the member 
countries 

    We have ever suffered by  
       the unexpected flood  
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 To establish the system including flood forecasting methods and 

technologies for TC members from simple level to advanced in order to 
support members to develop the suitable flood forecasting system 
 

 

 To suggest the guideline for extreme flood management including the 
structural and non-structural plans (establishment procedure of the flood 
forecasting system - link to AOP2, dam operation plan responding to 
extreme flood)  
 

 Definition of the Extreme Flood in various aspects (hydrologic, socio-
economic, flood control capacity, climate change, etc) 
 

 Analysis procedure for extreme flood characteristics with Flood 
vulnerability analysis, etc.  

 

AOP6 

AOP2 
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AOP2:Annual Plan(2012~2017)  

 

 

 

   

2012 
• Investigation of  the historical data(extreme floods data, 

dam operation data, etc.) and flood forecasting system 
• 1st Field survey (Thailand, Philippines) 

2013 
• An comparative analysis of the flood characteristics 
• Suggest the establishment direction for the appropriate 

Extreme Flood Forecasting System  
• 2nd Field Survey (Thailand, Philippines, Laos) 

2014 
• Confirm the establishment direction 
• 3rd Field survey (Thailand, Philippines, 

Laos) 

2015 
• Develop the platform of Extreme 

Flood Forecasting System 
• Field survey wrap-up meeting 

2016 
• Develop the platform of Extreme Flood 

Forecasting System(Cont’d) 
• Develop the suitable Extreme Flood 

Forecasting System 
• System application in TC regions 

2017 
• Evaluate the system in TC 

regions 
• Distribution & capacity building 



Extreme Flood Forecasting System 

Level 1  

Level 2  

Simple Statistic Model 

Rainfall-Runoff  Model 
(Storage Function Model) 

Level 3  Flood Forecasting using the Radar 

Level 4  
Establishment of  

Dam, Reservoir EAP 
(Emergency Action Plan) 

AOP2:2017 Activities  

Apply  
Step by Step  
Based on the 

Flood Forecasting  
Capacity 

•Finalize the Extreme Flood Forecasting System 

 Level 1 : Relationship of Stage-Stage, Rainfall-

Stage, Stage-Discharge,  

        Discharge-Discharge 

   Level 2 : Relationship between the runoff  

      and storage at basins and channels with the   

      equation of flood wave motion to estimate a  

      continuity equation to decide the flood runoff 

  Level 3 :  Input the Radar data connected to  

     Level 2, Rainfall-Runoff Model  

  Level4 : EAP Flow Chart and Simulation          

      module of extreme flood (e.g. dam break  

      scenario, bank collapse, etc.) using FLDWAV 



8 

 Overall of TC WGH Webpage (http://tcwgh.hrfco.go.kr/eng) 
 

 

If you have any contents to 
share with WGH members, 
please send to us by email. 
 
sungjy@korea.kr 

AOP2: 2017 Activites 
 

http://tcwgh.hrfco.go.kr/
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AOP6:Annual Plan(2013~2017)  

 

 

 

 

 

 

2014 
• Suggestion of the structural and non-structural 

countermeasures for extreme flood 
• 3rd Meeting of TC Working Group on Hydrology 

2016 
• Review & Revision the guideline for extreme flood risk 

management 
• 5th Meeting of TC Working Group on Hydrology 

2013 
• Define the Extreme Flood 
• Flood Vulnerability Analysis in 4 selected river basins 
• 2nd Meeting of TC Working Group on Hydrology 

2015 
• Draft guideline for extreme flood risk management in 

Korean 
• 4th Meeting of TC Working Group on Hydrology 

2017 
• Finalize & Publish the guideline for extreme flood risk management 
• 6th Meeting of TC Working Group on Hydrology 



 To host 6th  Meeting of TC Working Group on Hydrology 

 Review the Guideline for extreme flood risk management 

AOP6:2017 Activities  

 

 

 

1) Introduction 
 

2)   Framework of Extreme Flood Risk  
 Management 
    - Extreme Flood Definition 
    - Framework of Extreme Flood Management 
    - Flood Forecasting in TC Member Countries 

 
3)   Hydrological Data Monitoring 
    - Hydrological Data Monitoring Standard of  
      International Organizations 
    - Hydrological Data Monitoring in TC Countries 
 
4)   Forecasting and Warning 
    - Standards & Rules of Flood Forecasting in  
       International Organization  
    - Status of TC member 
    - Framework of Flood Forecasting System 
 
 

5)   Structural Extreme Flood Control Measures 
    - General Structural Flood Control Measures 
    - Status TC members of Structural Flood Control   
        Measures 
 
6)   Non-structural  Extreme Flood Control Measures 
    - General Non-structural Flood Control Measures 
    - Status TC members of Non-structural Flood Control   
       Measures 
    - Non-Structural Flood Control Measures for Extreme  
       Flood 

 
7)   Dam Operation 
    - Status of Dam Operation for Flood Control in TC   
       Regions 
    - Dam Operation for Extreme Flood Control 

 
8) Extreme Flood Adaptation 

 
9) Conclusions 



Framework of Extreme Flood Management 
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  De finition o f Extre m e  Flo o d  

“ Extreme Flood is flooding which hasn’t been frequent in the past, 

in terms of flood quantity and duration. Also it exceeds the volume of 

OO-year frequency flood as a result of frequency analysis.”    

※ OO-year frequency flood is different from applied basin to basin   

 

 “ Extreme Flood is flooding which exceed the Design frequency 

flood regarding a socio-economic aspects .” 
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Flood Forecasting in TC Members 

  Flo o d  Fo re c a stin g  in  m a in ly 3  ta rg e t c o u n trie s 

Items The  Philip p ines  Tha ila nd  La o  PDR 

Automa tic  system YES YES NO 

T/M ga uge  YES YES NO 

Wa rning  fa c ilitie s YES YES NO 

Da ta  o f ra infa ll a nd  
wa te r le ve l 

Hourly ra infa ll 
(2010- 2012) 

Monthly ra infa ll Da ily d isc ha rge  
Da ily ra infa ll 

Da ily wa te r le ve l 

Flood  ha za rd  ma p  NO Limited  a rea  NO 

Agenc y in c ha rge   PAGASA RID MoNRE 



13 

Flood Forecasting in TC Members 

  Flo o d  Fo re c a stin g  in  th e  Ph ilip p in e s 

No . Le ve l Me a n in g  Flo o d   
Wa rn in g  

1  Ale rt Awa re n e ss :  
Po ssib ility o f flo o d in g  with in  n e xt 2 4  h o u rs READY 

2 Ala rm Pre p a re d ne ss :  
Thre a t o f flo o d ing  within ne xt 24 ho urs GET SET 

3 Critic a l Re sp o nse  :  
Flo o d ing  e xp e c te d  within ne xt 24 ho urs o r Flo o d ing  ha s o c c urre d  GO 



CHAO PHRAYA D
AM 

m3./sec 

 
m. (m.
s.l.) 

 

 

m3./sec 

 

m3./sec 

 

m3./sec 

 

m3./sec 

THE RATIO OF THE DAM  DISCHARGE INCREA
SED 

: DOWNSTREAM WATER LEVEL RISING 

= +100 M3./sec : 25 cm. up 

m. (m.
s.l.) 

) 

 

m. (m.
s.l.) 

 

m. (m.
s.l.) 

 

m. (m.
s.l.) 

 

Downstream  cities = Sing Buri, Ang Thong and Ayutthaya 

DOWNSTREAM C
ITIES 
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Flood Forecasting in TC Members 

  Flood  Fo rec a sting  in Tha ila nd  



บงึบอระเพ็ด 

ป่าสกั 

Traveling time duration of water volume when the discharge is higher than  2,000 m.3/sec at the Chao Phraya Dam 

สงิหบ์ุร ี

อา่งทอง 

อยธุยา 

Chao Phraya Dam 

 

     CHAO PHRAYA  BASIN 
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Flood Forecasting in TC Members 
  Flo o d  Fo re c a stin g  in  Th a ila n d  (c o n t.) 



2
,6

0
0

 

2
,6

0
0

 

2
,6

0
0
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Extreme Flood Adaptation 

Flood adaptation in the Philippines 

Flood adaptation in Thailand 

  How a d a p t to  extreme  flood  in a  rea l life? 



 To build a flood forecasting system, the following 3 essential elements must be filled up. First, 
the system should be able to provide detailed rainfall forecasting (including quantitative and 
temporal characteristics), which is required in numerical analyses of the of weather prediction 
models. Second, automatic flow rate stations (or network systems between stations) that allow 
telemeter-based central control should be built. Finally, flood forecasting models linked to station 
networks should be built.  

17 

Extreme Flood Forecasting and Warning 

  Sta n d a rd s p ro vid e d  b y WMO  

 The World Meteorological Organization classifies floods into the following types: 
 flash flood 
 Fluvial [riverine] flood 
 single event flood 
 multiple event flood 
 seasonal flood 
 coastal flood 
 estuarine flood 
 urban flood 
 snowmelt flood, ice- and debris-jamp flood 



 To provide more significant flood forecasting and warning services it is necessary to: 1) 
understand the characteristics of the hydrologic physical structure of rivers (basin, topography, 
geological features, soil, degree of structural development, etc.), 2) equip the service operation 
supervision institutions with the necessary capacities and technologies to identify and evaluate 
the main physical variations in case of hydrologic physical events and, 3) perform appropriate 
demand survey in relation to particularly required or implementable forecasting and warning 
services, giving consideration to technical and economic aspects.  
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Extreme Flood Forecasting and Warning 

 Essential factors to be considered when building flood forecasting and warning systems: 
 meteorological considerations 
 hydrological considerations 
 nature of risks and impacts 
 dissemination of forecasts and warnings 
 institutional aspects 
 legal aspects 

  Sta n d a rd s p ro vid e d  b y WMO  
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Hydrological Data Monitoring 

  Hyd ro lo g ic a l Da ta  Q u a lity Ma n a g e m e n t, Ko re a  

Creating a 
time-series 

graph 

Automatic 
processing 
and rating 

data quality 

Raw 
hydrologic 

data 

Identifying 
missing 
data and 
outliers 

Supplementary 
modification 

Re-rating the quality 
of supplementary- 

modified data 

Re-rating the quality 
of data with 

difficulties in 
supplementary 
modification 

NO 

YES 

Systemic framework of hydrological data quality management  

 Automatic quality control on hydrological data automatically collected from rainfall and 
water level stations 

 Statistical data analysis and quality ratings  
 Annual report on national hydrological survey  
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Hydrological Data Monitoring 

  Hyd ro lo g ic a l Da ta  Q u a lity Ma n a g e m e n t, Ko re a  

Outliers and missing data checking standard for rainfall and water level data  

Ca tegory 
Content 

Re ma rks 
Flo w Wa te r le ve l 

Missing  d a ta  / 
Outlie r c hec king  

(Automa tic ) 

-  O u tlie r (e xc e ssive  va lu e s, e xc e ssive  d iffe re n c e s with  
RDS(Re c ip ro c a l Dista n c e  Sq u a re d ) we ig h te d  a ve ra g e  v
a lu e s) a n d  m issin g  d a ta  c h e c kin g   

-  O u tlie r (g ra d ie n ts, e q u iva le n t wa te r le ve ls, c
o m p a riso n  with  h isto ric a l d a ta , e tc .) a n d  m issi
n g  d a ta  c h e c kin g   

Missing  d a ta  / 
Outlie r p roc essing  

(Ma nua l) 

-  C o rre c tio n  b a se d  o n  re g u la r o b se rva tio n a l va lu e s 
-  C o rre c tio n  o f o u tlie rs a n d  m issin g  d a ta  b a se d  o n  d a
ta  o b ta in e d  fro m  n e a r h yd ro m e tric  sta tio n s (a rith m e tic  
m e a n , RDS we ig h te d  a ve ra g e  m e th o d , re la tio n  with  va l
u e s fro m  n e a r sta tio n s) 
-  Th e  n e c e ssa ry c o rre c tio n s a re  d o n e  b y th e  p e rso n  in  
c h a rg e  (la c k o f ju d g m e n t b a sis a n d  c o rre c tio n  m e th o
d s re c o rd in g ) 

-  C o rre c tio n  b a se d  o n  re g u la r o b se rva tio n a l 
va lu e s 
-  C o rre c tio n  b y lin e a r in te rp o la tio n  
-  C o rre c tio n  b y irre g u la r c u rve s 
-  C o rre c tio n  u sin g  th e  re la tio n sh ip  with  d a ta  fr

o m  n e a r h yd ro m e tric  sta tio n s 
-  Th e  n e c e ssa ry c o rre c tio n s a re  d o n e  b y th e  
p e rso n  in  c h a rg e  (la c k o f ju d g m e n t b a sis a n d  
c o rre c tio n  m e th o d s re c o rd in g ) 

･Pre lim in a ry p ro c e
ssin g /c o m p le m e n t
a tio n  
･Se c o n d a ry ve rific
a tio n  

Qua lity ra ting  

-  Da ta  to  b e  c o rre c te d  o r su p p le m e n te d  a re  q u a lity r
a te d  in  a c c o rd a n c e  with  th e  c o rre c tio n  m e th o d  

-  O th e r d a ta  a re  q u a lity ra te d  in  a c c o rd a n c e  with  its 
c o n d itio n s 

-  Da ta  to  b e  c o rre c te d  o r su p p le m e n te d  a re  
q u a lity ra te d  in  a c c o rd a n c e  with  th e  c o rre c ti
o n  m e th o d  

-  O th e r d a ta  a re  q u a lity ra te d  in  a c c o rd a n c e  
with  its c o n d itio n s 

･Fin a l q u a lity g ra d
e  is g ra n te d  

Other info rma tion 
-  Bo th  first q u a lity g ra d e s (in d ic a te  th e  a u to m a tic a lly c h e c ke d  d a ta  c o n d itio n ) a n d  fin a l q u a lity g ra d e
s (g ra n te d  to  m a n u a lly c o rre c te d  o r su p p le m e n te d  fin a l d a ta ) a re  g ra n te d  
-  Da ta  c o n d itio n  re fe re n c e  d e ta ils a re  re c o rd e d  



 Two main dam & Flood propagation time Pantabangan dam 
     - Propagation complete with in 10hrs, from dam to about 100km 
 
Angat dam 
     - Propagation complete within 9 hrs, from dam   
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Dam Operation 

  Da m  O p e ra tio n  in  th e  Ph ilip p in e s 



WGH workshop and meeting 



Achievement 

Winning Kintanar Award 
The Publication of ASFCM 



  To improve the EFFS module continuously 

To conduct new AOPs 

 Implementation plan in 2018  

New AOP 1 : Hydrological Data Quality Control System 
New AOP 2 : Enhancement of Flood Forecasting Reliability with Radar Rainfall Data and                        
                      Stochastic Technique 

2018 2019 2020 2021 2022 

New 
AOP 
(1) 

New 
AOP 
(2) 

The Status 
of TC Members 
in Monitoring 
Hydrological 

Data 

Suggestion 
 of the 

Establishment 
Direction & 
Techniques  

Development of 
Hydrological 
Data Quality 

Control System 
(1) 

Development of 
Hydrological 
Data Quality 

Control System 
(2) 

Distribution of 
the System & 
Publication, 

Training 

The Status 
of TC Members 

using Radar 
Rainfall Data 

Suggestion 
 of the 

Establishment 
Direction & 
Techniques  

Modify the 
LEVEL 3 of 

EFFS 

Produce  
the Rainfall 
Ensemble 

 in TC Members 

Development of 
Stochastic Flood 

Forecasting 
System 

New AOP by HRFCO 
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