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WHAT we will show 

… and why it’s so interesting:  
• Development and implementation of a new Early-Warning System to predict coastal 

flooding levels along entire (east) coast of Thailand.  

• EWS providing three-day forecasts, generated daily, combine effects of tide, storm surge 

and wave setup.  

• Based on Delft-FEWS and on open-source software Delft3D Flexible Mesh and SWAN.  

• Now used by the Hydro and Agro Informatics Institute (HAII), in Bangkok, to 

disseminate coastal predictions.  

 

 



WHY an EWS for Gulf of Thailand? 

The Gulf of Thailand (GoT) is  periodically affected by typhoon-induced storm surges in the 

past (Harriet in 1962, Gay in 1989, Linda in 1997).  

 

Due to increased development  in the coastal zone, the combined risk of high water level and 

increased rainfall / river discharge has increased and is expected to increase in future due to 

climate change.  

  

=> There was a clear need for a real-time operational storm surge, wave and wave setup 

forecasting system in the GoT.  

Main objectives: 

• To provide automatically daily accurate tide, storm surge, wave and wave setup 

estimates.  

• Every day, three-day coastal forecasts based on the latest regional meteorological 

predictions.  

• Adding a coastal component to HAII’s existing daily reports on fluvial flood 

forecasts for Thailand.   



And HOW did we achieve it? 

Meteo: High-resolution WRF forecasts (9x9 km2) 

Waves: 

Regional and 

local SWAN 

forecasts 

(down to 

300x300 m2) 

Hydrodynamics: Large domain, D-Flow FM 

forecasts (down to 250x250 m2) 



Teaser: Animation of water levels on Flexible Mesh 

~110 km 

Tide & surge;  

March 2011 event 



FEWS-GoT project: Joint development, Deltares & HAII 

HAII: Hydro and Agro  

Informatics Institute,  

in Bangkok 

 
https://www.haii.or.th/ 

 

 

 

#1. Development & implementation (2016)  

 - Deltares leading D-Flow FM modelling;  

 - Deltares leading operational FEWS component;  

 - HAII leading SWAN modelling.  

 

Several visits: 

- to Bangkok (Deltares team),   

- to Delft (HAII team).  

 

 

#2. Fully operational  stage (since Jan. 2017)  

 - HAII responsible & independent using 

operational system.  

https://www.haii.or.th/


Intro: Similar recent projects using Delft3D FM 

Global Surge Model, 

“GLOSSIS” 

2014-present 

Surge+Wave EWS, Gulf of Thailand  

March-December 2016 

Coastal flooding estimates in 

Mozambique & Cabo Verde  

2016-2017 

Cyclonic surges, North 

Queensland (AUS) 

2017 

Operational 

Non-FEWS 

Various training projects 

(eg AON Benfield Vietnam, 

WMO BMKG Indonesia) 

2014-2016 

…time… 

Surge and waves in FEWS, 

USGS in San Francisco 

2017 



Delft-FEWS 

Deltares’ world leading software to develop flood forecasting and warning 
systems 

• Open approach to integrating models and data (supports Deltares and non-

Deltares models) 

• Configurable and scalable to requirements by users and organizations 

• Fully automated process and data management 

• Robustness required for 24/7 operational services 

• License fee free, and central role for user community 

  

See http://oss.deltares.nl/web/delft-fews 

  

http://oss.deltares.nl/web/delft-fews
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Software: Hydrodynamics, D-Flow Flexible Mesh 

The hydrodynamic module of the Delft3D 

Flexible Mesh suite is D-Flow Flexible 

Mesh (D-Flow FM), which is used for 

hydrodynamic simulations on unstructured 

or structured grids, with 1D, 2D or 3D 

models.  

 

The D-Flow FM module allows for 

spatially-varying (un)structured grids cells, 

thereby producing very flexible grids with a 

high-resolution in the areas of interest 

only, yielding a high computational 

efficiency.  

 

See http://oss.deltares.nl/web/delft3dfm.  

We used the Delft3D Flexible Mesh model suite, which is the successor the Delft3D 4 model suite 

that uses structured grids. These are world leading model suites for simulating hydrodynamics, 

sediment transport and morphology and water quality for fluvial, estuarine and coastal 

environments with 2D and 3D models.  

http://oss.deltares.nl/web/delft3dfm


http://swanmodel.sourceforge.net/
http://swanmodel.sourceforge.net/
http://swanmodel.sourceforge.net/
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