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Abstract 
 

In the year 2011, massive flooding occurred around the Chao Phraya River, Thailand. These 
floods had a tremendous impact on the countryôs communities and economic systems which 
resulted in many victims and homeless as well as substantial loss of property. There are many 
factors that likely caused these flooding events. Two main influential issues are climate change 
and stimulating anthropogenic interventions. The central region of Thailand had flooding 
problems previously that have been attempted to be reduced by using structural (hard-
engineering) and non-structural methods. Nevertheless, the process of planning and 
implementing the action plans still has not worked out so far for long-term projects. Some of 
those solutions may create new risks for other factors such as public or private walls for flood 
protection, making concrete embankment inefficient, destroying river-landscapes or have 
environmental impacts. 

Understanding the performance of many European countries and realizing how efficient the 
national river cooperation can work hand in hand for solutions to flooding catastrophes is one 
crucial means of managing flood risk. For example, a related section defined by the EU policy 
is a legal basis for transnational perspectives within the differences of flood protection and 
planning law among EU communities e.g. along the Elbe River. Besides, preventative flood 
management measures of spatial planning and the remarkable international cooperating 
projects on the Rhine River (room for the river concepts), the case of water retention areas 
nearby Cologne and the future plans of the Danube River line in the ñFlood Protection Action 
Program 2020ò of the Bavarian State of Germany were reviewed in this work. The most 
interesting practices are highlighted on the new Danube River and the Danube Island in 
Vienna, Austria, which is a quality program of flood prevention. The clever design in 
conjunction with other enhancements allows for the increased capacity of water flow while 
having a creative design that functions as a recreation area in non-flooding seasons and can 
render plenty of benefits for local and national communities. This research concludes that the 
best benefit of geodetic approaches through water and land management in order to 
significantly minimize flooding in Central Thailand is a new artificial river. The new artificial 
Chao Phraya River would encounter challenging conditions of low-lying areas, high density 
population and forest areas. 

This solution is properly supported by geodetic approaches and utilizes new advanced satellite 
surveys from the German TanDEM-X and TerraSAR-X single-pass SAR interferometry of the 
DLR (German aerospace center). These surveys demonstrate results with immense potential. 
The superior high-resolution terrain information of Hydro-DEM (12 m position and 2 m height 
accuracy) geo-information were fed into a Geographic Information Systems (GIS) ArcGIS to 
find the optimum track of the relieving river. Also, the river capacity and cross section were 
designed and calculated respectively. The key factors in the design of the new river channel 
will be that it avoids existing human settlements and forest areas. These considerations will 
lead to decreased land relocation and deforestation, thereby having less negative impacts as 
a result of the research project. This method, together with a more supportive system of water 
retention in various areas of functional land management in urban and rural areas illustrates 
encouraging results. Furthermore, a future plan of dealing with hydro-meteorological 
phenomena working in conjunction with the local authority encourages cooperation by raising 
awareness locally while establishing a communication channel. The community flood policy 
and plans for long-term optimized flood risk management can take a multi-functional approach 
by utilizing cooperative efforts from both local and national entities. 

Keywords: Geodetic approaches, Digital Elevation Model (DEM), Land and Environment, 

Climate change, New artificial river, Flood risk management  



Zusammenfassung 
 

Im Jahr 2011 kam es zu schwerwiegenden Hochwassern um den Fluss Chao Phraya in 
Thailand. Diese Hochwasser hatten massive Auswirkungen auf die Gemeinschaften des 
Landes und wirtschaftliche Organisationen, infolgedessen viele Betroffene obdachlos wurden 
oder einen hohen materiellen Schaden durch Verlust von Eigentum erlitten. Viele Faktoren 
trugen zum Auftreten der Hochwasser bei. Die zwei hauptsächlichen Einflüsse sind der 
Klimawandel und anthropogene Eingriffe. Thailands Zentralregion war schon zuvor von 
Hochwasser betroffen, woraufhin versucht wurde, diese Probleme sowohl mit Baumethoden 
(suboptimale Konstruktionen) und organisatorischen Maßnahmen zu lösen. Die Planung und 
Implementierung der Aktionsprogramme konnten weiterhin nicht in Langzeit-Projekten 
umgesetzt werden. Manche dieser Lösungen, z. B. staatliche oder private Wälle zum Schutz 
vor Hochwasser oder ineffiziente Betondämme, können neue Risiken in anderen Bereichen 
bergen, wie die Zerstörung von Flusslandschaften und negative Einflüsse für die Umwelt. 

Die effiziente Kooperation der europäischen Länder in Belangen der nationalen und 
internationalen Gewässer und die nahtlose Zusammenarbeit an der Lösung für Hochwasser 
Probleme sind wichtige Bestandteile, des Hochwasserrisikomanagements. Ein Beispiel für die 
Bereiche die die EU Richtlinien abdecken ist das Schaffen rechtlicher Grundlagen für 
transnationale Perspektiven trotz Differenzen der europäischen Gemeinschaften im 
Hochwasserschutz und der planungsbedingten Gesetze beispielsweise in Zusammenhang mit 
der Elbe. Weitere Beispiele sind das vorbeugende Hochwassermanagement mithilfe von 
Raumplanung, die beeindruckende internationale Kooperation an Projekten am Rhein (ĂRoom 
for the riverñ-Konzept), die zukünftig geplanten Flutpolder bei Köln an der Donau und das 
ĂHochwasserschutz Aktionsprogramm 2020ñ des Freistaates Bayern. Die interessantesten 
Praktiken sind am Beispiel der Donauinsel in Wien hervorgehoben. Die durchdachte 
Verzweigung der Donau erlaubt mithilfe noch anderer Verbesserungen einen größeren 
Wasserdurchfluss während die kreative Umsetzung des Projektes auf der Insel ein 
Erholungsgebiet errichtet und damit den Anwohnern zusätzliche Vorteile bietet. Innerhalb 
dieser Forschungsarbeit stellt sich heraus, dass die beste Methode zur signifikanten 
Verringerung von Hochwasserrisiken in Thailand mithilfe von geodätischen Heran-
gehensweisen in Wasserwirtschaft und Landmanagement ein neuer künstlich angelegter 
Flusslauf ist. Ein künstlicher Flusslauf sieht sich dennoch Herausforderungen wie tiefliegender 
Gebiete, stark bevölkerter Städten und Wäldern gegenüber. 

Diese Lösung ist fundiert durch geodätische Herangehensweisen und bedient sich an der 
fortschrittlichen Satelliten Untersuchung der deutschen TanDEM-X und TerraSAR-X Single-
Pass SAR Interferometrie des DLR. Damit kann diese Untersuchung Resultate mit immensem 
Potential vorweisen. Die Gewässer-DEM-Daten mit bisher unerreichter Auflösung (12 m 
Positions- und 2 m Höhengenauigkeit) wurden als geologischer Datensatz im Geographic 
Information Systems (GIS) Programm ArcGIS als Grundlage benutzt um den optimalen Verlauf 
des Entlastungkanals zu finden. Ein wesentliches Element in der Planung des Verlaufes ist die 
Vermeidung bereits existierender Siedlungen und Waldgebieten. Diese Berücksichtigungen 
führen letztendlich zu einer Abnahme der Umsiedlungs- und Entwaldungsmaßnahmen und 
tragen allgemein zu weniger negativer Auswirkungen bei. Zusammen mit weiteren 
unterstützenden Flutpoldern in städtischen und ländlichen Gebieten, die mit Methoden des 
Landmanagements erkundet wurden, können erhebliche Verbesserungen im 
Hochwasserschutz festgestellt werden. Des Weiteren ist ein Zukunftsplan für das Verhalten 
bei meteorologischen Wasser-Phänomenen zu empfehlen. Hierzu gehört die Kooperation von 
Gemeinden, das Sensibilisieren auf die Notwendigkeit einer Hochwasser Richtlinie und das 
Erstellen von Langzeit-Plänen zur kooperativen Optimierung des Hochwasserrisiko-
managements von sowohl der Gemeinden als auch nationaler Instanzen. 

Keywords: Geodätische Herangehensweise, Digital Elevation Model (DEM), Land und 

Umwelt, Klimawandel, Neuer künstlich angelegter Fluss, Hochwasserrisikomanagement  
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1 Introduction  

1.1 Flood Challenge in Thailand 

Massive floods occur repeatedly and more frequently while also creating more challenges in 

our changing world. Thailand especially was faced by the catastrophic flood events in the year 

2011. 

 

This research focuses on the flood issues and the combination of measures and geodetic 

approaches which attempt to achieve an optimized solution for flood risk management by 

balancing between the developments of new structures and staying in harmony with the 

environment in the Ayutthaya province and the surrounding central area of Thailand. 

 

1.2 Motivation 

Flood impacts are one of the most significant natural disasters in the world. Extreme floods are 

the most widely experienced catastrophic geologic hazards. Especially, flood hazards have 

been increasing from uncertain long-time climate change and human activities (IPCC, 2007a). 

 

Thailand is the seventh in the ranking of flood prone areas in the world (Preventionweb, 2013). 

The Thai national official statistic reported that from 2002-2008 Thailand had an annual 

average of flooding of approximately 10 times per year. 

 

Thailand encountered many devastating floods in its history. The World Bank (2012) reported 

that in 2011 the massive flood, which was caused by excessive and continuing rainfall from 

successive, powerful monsoons, inundated more than six million hectares of land in 66 of the 

countryôs 77 provinces. The total cost of damage and losses estimated was 1.43 trillion baht 

(45.5 billion USD) and the flood affected more than 13 million people. From the world natural 

catastrophe in 2011, Thailand was impacted from floods (August ï November) and landslides 

which resulted in 813 fatalities (Munich RE, 2012). 

 

After the floods in 2011, many organizations purposed to minimize the flood problems by 

mitigation and adaptation. The methods were used in various alternative approaches. 

However, it seems that those miscellaneous alternative options still cannot deal with the 

increasing extreme floods in Thailand efficiently. 

 

Due to massive flooding, the influences from human made structures that occur in the critical 

condition of the flat land area, will be an additional challenge for the natural drainage patterns 

and flow obstruction. For example, some action plans of the flood protection programme such 

as public or private flood walls, huge concrete dykes along the Chao Phraya River and hard-

engineered constructions are probably creating new challenges in the future flood solution. 
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After the flood in 2011, the reflection of practical works was begun and the created problems 

were noticed, such as the main river that became narrow, the water run-off which was blocked 

with constructions, the lack of drainage areas and the disregard of environmental issues, etc. 

The method to deal with flood issues should be multi-functional. The main reason is to minimize 

flood disasters. The extra benefit of creating new sustainable environments that develop land 

areas for free space communities is an excellent byproduct. 

 

According to Wunderlich (2016), to manage flooding on environmental approaches and to build 

surveys together with geodetic monitoring, it should be actively aimed for: 

¶ Sustainable planning 
- detailed mapping of property or real estate for modification planning 
- mapping of topography & current land ownership structure for regional planning 
- éetc. 

¶ Prevention of hazards (flooding) 

Á Natural threats 

- environmental contamination by industrial plants in case of flooding 
- monitoring and evaluation of slope & embankment stability 
- understanding of environmental risk management 
- é etc. 

Á Technical threats 
- investigation of static problems of non-documented structures 
- collapse of structures due to imperfections in static or dynamic behavior 
- é etc. 

 

Therefore, the solution of prevention of hazards such as flooding and landslide will demand 

sustainable planning and techniques. 

In flood disaster areas, one important factor that we cannot deny is that excess water is the 

main cause of flooding (Göttle, 2015). Many issues of floods cannot avoid an increasing pattern 

of larger precipitation. Ground water also plays an important role in the stage of moistening 

and the absorption of surface water (ibid). 

 

Figure 1.1 Water and flood situation (LfW 2004) 
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The water cycle (Figure 1.1) illustrates relevant factors in flooding. To begin with, the water 

from precipitation can be stored on the surface of plants or in the terrain (e. g. lakes) where 

parts of it steadily infiltrates the ground. The surface water will evaporate over time or form 

runoffs to lower lying areas for accumulation. The water that is infiltrating the ground is flowing 

downwards through the soil and forms the groundwater level.  

More water from heavy rainfalls therefore means a higher groundwater level, which supports 

the formation of a flood in the low-lying areas. To determine the severity of a potential flood 

there are four points to consider: 

¶ The amount of precipitation in the affected area 

¶ The amount of precipitation that is discharging on the surface 

¶ How close the discharge is to the next river 

¶ The way the flood is proceeding 

 

To help overcoming floods issues, the researchôs purpose is to combine prevention and 

adaptation. In terms of flood management not only structural methods1 but also non-structural 

methods2 (UNISDR, 2017) are considered. With geodetic and environmental approaches on 

flood solutions the idea of this research is to find the best possible flood management for 

Thailand. 

 

Practical engineering in the areas of flood risk management can be developed to make risk 

informed investment decision. The opportunity of flood management should be concerning the 

improved environment as well (Sayers, 2012). 

 

1.3 Objective of the research 

1. Examine the flood situation in Thailand with respect to possible climate change and 

actual anthropogenic interventions. 

 

2. Identify European and Thai flood management approaches in planning and practices. 

 

3. Analyze Thai present situation and suitable prospects on flooding in the central area of 

Thailand. 

 

4. Suggest the major scale measures on flood management with geodetic supporting 

approaches on an environmental friendly basis. 

 

As with the type of instructions, flood catastrophic issues and management have been mainly 

involved which hydrology and river basin management. Together with the integrative water 

resources management, flood modeling and decentralized flood management, those are the 

essential factors for minimizing the increase of flood hazards and risks in the future. 

                                                
1 Structural measures are concerned with physical construction to reduce or avoid possible impacts of hazards, or 

the application of engineering techniques or technology to achieve hazard resistance and resilience in structures 
or systems. 

 
2 The effectiveness of non-structural measures are measures not involving physical construction which apply 

knowledge, practice or agreement to reduce disaster risks and impacts, in particular through policies and laws, 
public awareness raising, training and education. For example, land use spatial planning, public awareness etc. 
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Figure 1.2 Hydrology and River Basin Management (Disse, 2017) 

 

Managing flood risk empowers professionals to learn the integrated water resource 

management and flood modeling & decentralized flood management. This research applies 

the relation of factors to work on climate change, hydraulic modelling, flood inundation, flood 

mitigation, urban hydrology, flood risk assessment, remote sensing and social hydrology. 

 

According to UNISDR (2009)3 Flood risk management is the way how the best option can be 

found to deal with a natural hazard: The characteristics and circumstances of a community, 

system or asset that make it susceptible to the damaging effect of a hazard. 

 

RISK = HAZARD x VULNERABILITY x AMOUNT 

¶ Hazard = Probability of event with a certain magnitude 

¶ Vulnerability = Degree of damage 

A flood risk is defined as the likelihood of a flood disaster which causes damage and endangers 

human lives, the environment and economic activities. It can be considered as a real threat to 

the communities in the flood hazard areas (COM, 2006). 

Strobl and Zunic (2006) defined the factors of climate change and anthropogenic measures 

which cause an increasing of flood risk, such as: 

¶ Flow degradation 

¶ Embedding 

¶ Human settlement  

¶ Use of floodplains. 

The increased risk of flooding is not only from natural hazards, it is also on anthropogenic 

factors such as increased human settlement and encroachment of housing and infrastructure 

                                                
3 Flood risk management is the current concept on how to deal with natural hazards and flooding best. It is a well-

established approach which concerns the prevention, protection, preparedness, emergency responses, recoveries 
and lessons-learned from flooding. 
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in floodplains in lower-lying areas. The development of urban area causes make less drainage 

and increases impervious area (Sene, 2013). 

 

The perception of this research will apply information from the physical, social, economic, and 

environmental factors mitigating the risk by flood management. Especially, the poor design 

and construction of buildings, inadequate protection of properties, lack of public information 

and awareness, limited official recognition of risks and preparedness measures and disregard 

for wise environmental management will be concerned in the research. 

 

1.4 The State of the Art of Geodetic Approaches applied 

Significant for the challenges of the low-lying flood plain areas is the important data collection 

and analysis with geodetic information (Wunderlich, 2016). This supports the success of the 

design and planning of flood prevention.  

 

 

Figure 1.3 Geodesy and geo- information (Lecture Environmental Engineering; Barth, 2015) 

Hence, it is important to provide basic information of the different branches of geodesy and 

geo-information. Figure 1.3 illustrates the relevance of the satellite geodesy, earth observation, 

geodesy engineering, geoformation systems, land management, cartography-mapping, 

remote sensing and photogrammetry that will combine these multi-knowledges and disciplines 

under unified measures of geodesy and geo-information. 

 

One main method with the potential prospects are geodetic investigations for flood risk 

management in central region of Thailand.  Design and planning of flood prevention and 

adaptation will focus on the design of geodetic engineering with proper land management. 

These will also apply the use of satellite and remote sensing information. 
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Therefore, the desired outcome of this research in the technical aspect is to implement a 

combination of geodetic approaches with various interdisciplinary developments. There will 

also be considerations for flood risk management aimed at flood adaptation for future 

development while minimizing risk to the local inhabitants and habitat. 

 

Geodetic technology and interdisciplinary sciences are applied in this research for the design 

and planning of flood management which is concerned with these five main issues: 

 

¶ Geodesy (Surveying work) 

¶ Remote sensing technology 

¶ Digital Elevation Measure (Hydro-DEM) 

¶ Geo information (Geographic information system; GIS and Mapping) 

¶ Water and Land management 

 

The Digital Elevation Model (DEM) data was provided from the DLR (German Aerospace 

Center). This is offering the opportunity for accurate planning and design of flood protection 

structures with high resolution data in this research work. 

¶ It will be starting by providing the foundation of geodetic methods by using remote 

sensing, satellite imagery, DEM, GIS in-situ measurements to design and plan a new 

option of flood management such as a new river design and retention areas. 

¶ More precise mapping will make less re-location impacts of local communities and 

environments. Moreover, the research will suggest the enhancing of the 

environmentally important aspects of flood adaptation. 

¶ Following are suggestions on the circumstances for the central local organizations to 

manage the floods with various effective methods from well-experienced international 

co-operations from the European community. 

¶ Finally, the result is expected to not only support the solution to the challenges of 

flooding in Thailand but also use the opportunity of creating potential activity areas 

together with the flood prevention and adaptation. 

 

It is important to note that the results of the flood events caused by climate change and 

anthropogenic intervention will lead this research to understand the key components and to be 

able to fulfill those potential aims of this work. 
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1.5 Case Study Area 

¶ The general case study area covers approximately 27,000 km2 of the central area of 

Thailand and the Chao Phraya River, from the Nakhon Sawan province to the 

Ayutthaya province. 

¶ The specific case study area of Ayutthaya4 is 2,557 km2 (as shown in the Map. 1.1) 

 

The challenging condition of the case study area is the low-lying area in the lower part of the 

Chao Phraya Basin. 

 

According to the government of Thailand (2011), the local properties, land cultivation and 

industrial estates of 12 provinces of the central region of Thailand were damaged. The key 

area of Ayutthaya ï over 20,000 km2 of farmland ï were destroyed as well. The total area of 

damage represents approximately 24,351.6 km2 and includes the metropolitan area of 

Bangkok with approx. 1,569 km2. Three fourth of the whole area is an extreme subsidence 

area with more than 3 months of severe flood levels of around 3 to 4 meters. 

 

Furthermore, this research aims to reduce the flood problems in the Ayutthaya province. 

Nevertheless, only solving the problems in the Ayutthaya city will not solve the problems in the 

whole area, as we know that environment cannot be divided by political administration 

boundaries. 

 

Thus, the seven provinces of Nakhon Sawan, Uthai Thani, Chainat, Singburi, Lopburi, 

Angthong and Ayutthaya area were chosen in view of their adjacency to the main lower Chao 

Phraya River. The case study area attempts to observe the area covered by the river basins 

and the vicinity area which are naturally connected and have similar topographical characters 

and social structures (traditional community). 

 

Those also are the reason for this research to select two case study areas in the central region 

and Ayutthaya and to first consider the major flood impacts of Thailand. 

 
Figure 1.4 Thailand, Central region and Ayutthaya province: Flood Map5 (GISDA, 2011) 

                                                
4 Ayutthaya is main famous the world historical heritage with UNESCO 1991. Meanwhile, the city of 

Ayutthaya located in the low land and flood risk has been facing with water submerged almost in every year. 

 
5 Data based on RADARSAT-2 (2011, October 17th) 

Ayutthaya 
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Map 1.1 Case Study Area 

ñGeodetic Support for Flood Risk Management in 
Thailand with Prevention and Adaption Methodsò 
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1.6 Methodology and Data 

 

Figure 1.5 Research Methodology 
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1.6.1 Data Collection 

The working process is divided into two main sections. 

 

The first is the primary data collection regarding the cause of flooding in Thailand and 

European countries. 

 

The data is gained by surveying and interviewing: 

¶ Surveys of the flood management in Ayutthaya and the central area of Thailand and 

some of the example cases in European countries especially in Austria and Germany. 

 

¶ Interviews divided into two main groups  

 

- Interviews with sampled local people in the flooded area along the Chao Phraya 

River. 

 

- Interviews with public and private sectors which are involved with Thai 

organizations and international and national experts which will be summarized 

mainly into the chapter three of human-made flood and flood management. 

 

Secondly, the collection of secondary data involves the following: 

 

¶ The characteristic of the flood issues and conditions of Thailand such as historical 

flooding, meteorological and tidal potential, human settlements, population growth, 

forest information, topography on earth observation satellite, etc. 

 

¶ The flood prevention projects where the officials of the Thai government manage the 

flood risk management such as flood diversion from Thai Royal Irrigation Department, 

the Department of Public work Town and Country planning, The Highway Department, 

etc. 

 

¶ The flood adaptation measures in Thailand, the national policy on flood management 

gained data from the Department of Water Resource. The forestation data was 

collected by the Thai Royal Forest Department, the population growth from national 

statistical offices, etc. 

 

¶ The climate change and human-made flood issues reported by International 

organizations such as the IPCC, World Bank, UN-habitat, UNISDR, Munich-RE, GIZ 

and JICA, etc. are reviewed. 

 

¶ The international collaboration on flood information from European countries and 

worldwide, for example the combination of the management of international rivers in 

Europe: the data will be gained by reviewing national and international flood policies of 

Europe such as the EU, ICPR, ICPER, ICPDR, Bafg, LfU Bavaria etc. 
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1.6.2 Data Analysis 

After understanding the conditions of flooding and the methods of the flood managements, in 

terms of the challenges of the physical analysis, this research will use the Digital Elevation 

Models (DEM) for a spatial study. Therefore, the geoscience data of the area from the 

TerraSAR-X and Tan-DEM is loaded into the scientific program ArcGIS version 10.5. 

 

(A) Spatial Analysis Tools and hydrological analysis is performed on ArcGIS Version 10.5 

The result of the flow calculation provides the flow direction of potential flood water 

which will follow the lowest elevation. 

 

(B) The design of the new alternative water drainage will follow the low areas while also 

avoiding human settlements and ecological forest. 

 

(C) The plan of the new artificial river and the water retention areas will apply the supportive 

methods of the cooperation with the national flood management experiences in Europe. 

 

Moreover, based on river capacity and flow analysis, one can calculate coarse estimations of 

discharge, velocity, inclination and mass movements of the cross section of rivers. The 

resulting values will integrate a specific of the new alternative water drainage, the velocity 

measurement and flow estimate will be useful the design in the new artificial river line. 

 

As the result, the analysis of the data collection will present technique and the core guideline 

for the combination of water and land management by supporting the flood risk management 

through geodetic approaches with prevention and adaptation methods for humankind and 

natural resources. 

 

1.7 Organization of the thesis 

Chapter one of this thesis contains the introduction, motivation, aim of the research, state of 

the art and definition of the case study area, followed by the methodology of data collection 

and data analysis. The methodology uses geodetic approaches, concepts and definitions, 

surveying and mapping, remote sensing, Digital Elevation Models (DEM), Geographic 

information system (GIS) and water and land management. 

 

Chapter two involves with the climate change scenarios, natural disasters and increasing of 

extreme events. The problems of flooding in Thailand, the usual annual average in the rain 

season, river flood, inundation flood and tide potential flood are the relevance of flood 

management. Climate change is one factor that causes floods and for solving these with a 

flood adaptation, the policy should be changed while awareness and cooperation is crucial. 

 

In chapter three the anthropogenic interventions which influence the flood issues are 

mentioned and divided into three main factors such as technology, urbanization - human 

settlements and the administrative management factors.  
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Chapter four contains the flood management in the European environment and reviews many 

flood management projects starting with the European policy on flood management and the 

international cooperation of the Rhine river, spatial cooperation on the Elbe River, and the true 

multipurpose of sustainable flood protection in the Vienna Danube regulation. 

 

Chapter five concerns the present situation and prospects along Chao Phraya River basin. 

There are many types of floods and influences of population growth that require to be 

considered. The areas of flood management of Thailand, past Thai experience with floods, 

relocation, water retention, and the flood diversion channel project of the Royal Irrigation 

department and land use planning from the department of Public works and Town & Country 

planning are areas of contention. 

 

Chapter six contains the main work of geodetic investigation and interdisciplinary connections 

such as mapping, urban management, engineering projects, ecology and environmental 

management, geography and geo-information, planetology and hydrography. Importantly, the 

result of the design will be the need for a big scale measure and long-term planning functioning 

on realizing an artificial Chao Phraya River and natural water retention area on the cooperation 

measures. 

 

Chapter seven provides the flood prevention and adaptation methods together with the 

conclusion and the outlook which concerns the purpose of flood management, possible further 

flood management and research. 

 

In the consequence, the researchôs purpose is to reduce flood risk, which is projected to be 

more severe in the future, by finding beneficial alternative solutions with balanced development 

and environmental benefits. 

 

 



 

2 Possible Climate Change Impact 

Climate change is possibly the main factor in causing more severe flooding. This chapter will 

describe the cause of climate change and how it contributes to natural disasters with the focus 

on flooding. The uncertain intensity of heavy rainfall, frequent monsoons (tropical storms), and 

the increase of the annual mean precipitation are examples of the extremely catastrophic risks 

that cause flooding. Additionally, sea level rise and tidal effects are projected to inundate local 

coastal and estuary areas. Climate change impacts and the planning for such issues should 

take into consideration future land use-planning and the implementing of adaptive measures 

(Schmidt-Thome et al., 2013). This research illustrates more information on the efforts of 

climate change scenario and climate change adaptation in Thailand. 

 

2.1 A general overview of the 2011 floods situation in Thailand 

Flood impact is one of the most significant natural disasters in the world. In 2011, Thailand 

encountered the most devastating flood in its history. The cost of the damage was estimated 

by the World Bank (Word Bank, 2011) to be 1.4 trillion baht (45.7 billion USD), which is 13 per 

cent of the country´s GDP. Particularly in November, more than 5.5 per cent of the total land 

area in the country flooded. (As mentioned in Chapter 1. Work Bank 2012, Munich RE 2012) 

 

The floods covered a lot of land in especially extensive damage along the Chao Phraya River 

ï the central plain area of Thailand. It also affected more than 13 million people from July to 

December. Figure 2.1 shows the record-high flooding from August to November (Munich RE, 

2011). 

 

Figure 2.1 Natural catastrophes 2011 and hydrological flood event in Thailand    
(Munich Re, 2011) 
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In Thailand, one-fifth of the country, including around 813 facilities, was affected by natural 

catastrophes such as floods and landslides in 2011. This was the same year as the hazardous 

earthquake that occurred in Japan (Table 2.1). 

 

Table 2.1 The five largest natural catastrophes of 2011, ranked by overall losses 
 (Munich Re, 2011) 

 

 

The estimate released by UNESCAP and UNISDR (2012) declared the natural catastrophe 

as the most severe in the country's history. The size of agriculture land damaged was around 

11.2 million rai6 (18,000 km2). 

 

Moreover, the flood event impacted the global industrial production by approximately 2.5 per 

cent, which severely impacted the global supply chains of automotive and electronics 

industries informed by Ministry of Economy, Trade and Industry, Japan (METI, 2015). The 

earthquake and flooding made Japanese investors in Thailand face economic consequences. 

Currently, the programme of recovery and reconstruction requires about THB 1.5 trillion (USD 

50 billion) and at least five-yearôs period for completion (The World Bank, 2012). 

 

2.1.1 Characteristic of the flood in 2011 

 

(1) Rainfall (more details in topic of tropical storm; precipitation, and Chapter 5)  

In average Thailand is hit by around 1.5 tropical storms or typhoons per year. However, 

between June and October 2011 Thailand had to face with four tropical storms and one 

typhoon. The tropical storms Hai ma (June), Nock-ten (July), Haitang (September) and Nalgae 

(September ï October) as well as the typhoon Nesat (September) lead to historical damages 

in the Chao Phraya River basin (TMD, 2011). 

 

The precipitation in the year 2011 exceeded the average rainfall in Thailand (1,522.4 mm) by 

almost 24 %. The average rainfall from the first January until the 27th November in 2011 set 

the record of 1,883 mm precipitation. This situation leads to a high flood water runoff and 

extensive inundation  

 

                                                
6 625 Rai = 1km2; (Rai / Thai Unit) 
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 Basin mean monthly rainfall at the Chao Phraya River: 

 

Figure 2.2 The average precipitation during the rainy season in Thailand 

 

In the figure 2.2. the average precipitation per month is shown from the years 1982 to 2002 as 

well as from the year 2011. The rainy season occurs from May to October. September has the 

most rainfall. 

 

(2) River discharge 

The flood discharge hydrographs in figure 2.3 illustrate recorded devastating floods. The flood 

with the highest discharge of 5,451 m3/s occurred in 2006 (JICA, 2013). 

 

Flood discharge at Nakhon Sawan7 

 

 

Figure 2.3 River capacity of the Chao Phraya River during the monsoon period 

                                                
7 Data Source (Figure : ñReservoir Operation for Future Floodò by Oki Taikan, Institute of Industrial Science, The 

University of Tokyo, Presentation Material for 1st Joint Seminar of Integrated Water Resources Management on 

January 14, 2012. As cited in JICA (2013). 

JICA in working cooperation with the Thai Royal Irrigation Dep. (RID) Thailand. 
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The hydrograph of the year 2011 presents a steady increase of the runoff during the flooding 

period. After the discharge became larger than the water capacity of 3,500 m3/s in the river, it 

weakened the river dykes for about one and a half month before they became severely 

damaged at locations from Nakhon Sawan to Ayutthaya. 

 

(3) Operation of Dam Reservoirs 

Four major dams are located in the mountains north of the Chao Phraya River basin: the 

Bhumibol, Sirikit, Pasak Chonlasit and the Kwae Noi dam. Those dams can regulate their 

discharge and therefore compensate some amount of flood runoff. Before the flooding in 2011 

occurred, the Bhumibol Dam already stored 7.5 billion m3, the Sirikit Dam 4.7 billion m3, the 

Pasak Chonlasit 0.8 billion m3 and the Kwae Noi Dam 0.7 billion m3 from May to October. 

Unfortunately, these four dams reached their maximum capacity by early October and were 

forced to discharge some of the stored water into downstream areas which made the flooding 

situation much more impacts. 

 

2.1.2 History of catastrophic floods in Thailand. 

Thailand has encountered disastrous floods in the past. According to the World Bank (2012), 
which reported that in 1942 the flood level in Ayutthaya reached 5.51 m and inundated the 
capital city of Bangkok for two months. Likewise, in 1983 a tropical storm (Kim) brought major 
damage and flooding into the country for five months, causing THB 6.6 billion in damage.  

Moreover, storm surge typically involved with typically typhoons such as in the year 1989 when 
the coastal area was hit by Typhoon Gay and Typhoon Linda (1997). 

 

Subsequently, the heavy rainfall in 1995 deluged the largest recorded area of 5,400 m3. Even 
though the massive flood in 2011 was smaller, the affecting area was bigger than in 1995 and 
the impact it had on life and the cost of damage was more than 100 times the damage of 1983.  

In 1998, the heavy rainfalls also caused flash floods in many areas. 

 

Those unforeseen circumstances contributed to the 2011 floods marking on the magnitude of 
roughly a once in every 50 or 100-year flood event. 

 

 

 

Figure 2.4 The historically catastrophic floods in Thailand 

 

  

1942 

Mega flood 

1983 Typhoon 
affects Central area 

1995 Mega-flood 
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1998    
Flash flood 

2006 Tropical storm 
affects Central area 
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2.2 Climate change scenarios 

Climate change is involved in a number of flood factors. Climate change is the most serious 

foreseeable threat to human development because it has the potential to undermine efforts to 

date (Bruce& Gavin, 2014). And it is less variable on the human timescale (ibid). 

 

2.2.1 Climate change on global scale challenges 

One issue of climate change on a global scale is the sea level rise. This research selected the 

topic of the rising sea level as an example for the flood situation in Thailand. 

 

During the last 50 years, The National Aeronautics and Space Administration (NASA, 2010) 

reported that global warming is already influencing the changing climate. Climate induced 

changes have already been observed in all regions of the world, including sea level rise, more 

intense heavy storms, precipitation events, extended droughts and heat waves (ibid). 

 

The planetôs average surface temperature, the frequency of intense rain events and the sea 

level have risen and are trending upwards. For example, one of the events ï the sea level ï 

has risen between 1870 and 2000 by 1.7mm per year on average to a total of 221 mm (ibid). 

 

Since 1993, NASA satellites have investigated that sea levels are accelerating to rise 

approximately 3 mm per year, for a total sea level rise of 48 mm between 1993 and 2009 (ibid). 

 

 

Figure 2.5 NASA satellites have illustrated that the sea levels are rising rapidly 

 

Globally, the temperature in the year 2050 is project of change approximately by 0.8 to 2.6 °C, 

while the global sea level will rise around 5 to 32 cm (IPCC, 2007a). 

 

The observation on the temperature rising across several decades relates to the changing on 

the large-scale hydrological cycle (IPCC, 2008 p.3). Climate model simulations for the 21st 

century is consistent with the increasing precipitation and the intensity in several regions, 

where, consequently, the heavy rainfall generated a high risk of flooding (ibid). 
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Thus, the negative impacts of worldwide climate change are projected to affect water systems 

like uncertain precipitation, river flows and water levels at river-basins. On the local scale, the 

risk from flooding hazards and human activity could expect to extend even more quickly with 

impacts to many vulnerable areas. 

 

2.2.2 Climate change impacts on floods in Thailand 

There are a lot of possible impacts from the climate change that are present in Thailand. Floods 

and droughts play important impacts to Thailand. However, this research will report the five 

main factors which are relevant to the flooding issues. 

 

2.2.2.1 Precipitation (rainfalls) and tropical storm events 

Thailand is located in the tropical Southeast Asian peninsula and is one of the rain forest area 

with well-watered plains. The climate seasons are based on two major wind systems, the north-

east and south-west monsoons. 

 

 
Figure 2.6 Position of low pressure cells (Tropical storm and Tropical cyclone in 

Thailand) (TMD, 2011) 

 

Geographically, in the south of Thailand the rainy season lasts until December. The frequency 

of flood events during the wet season is defined by the south-west Monsoon (TMD, 2011). 
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The average trend of rainfalls has not changed significantly during the last 40 years: 

 

 

Figure 2.7 Average rainfall from 1981-2010 and rainfall information in year 2006-2015 

The average rainfall trend in the last 10 years (During 2006-2015) increase unsteadily. Which 

implies that in some years there was more rainfall than other years while overall more rainfall 

occurred. In the year 2011, the rainfall of the country rose to 1,824 mm which caused massive 

flooding. 

 

 

Figure 2.8 Rainfall accumulation in September (Hydro and Agro Informatics Institute, 2014) 

Figure 2.8 indicates the rainfall accumulation data in the years 1950-1997. The central area of 

Thailand has been faced with alternating flooding and drought. The map of rainfall in 2010 

 

Rainfall is lower than normal, 

especially in the north-east of 

Thailand and the western part of the 

south of Thailand. 

Precipitation 

value in mm 

Rainfall is higher than 

normal, especially in the 

north of Thailand, north-

east of Thailand and the 

eastern part of Thailand. 

Drought: 2010 Flood: Year 2011 
The statistical average of rainfall accu-

mulation from the years 1950 to 1997 
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provides drought data and in 2011 demonstrates in September of those years the peak of 

rainfall during the year regionally 

In the year 2011, the pattern of precipitation was recorded with huge amount of rainfalls. 

Remarkably, the average precipitation in Thailand during the great flood in 2011 was at 1947.9 

mm, which is 19% more precipitation than in the previous year. It was also 24% higher than 

the annual average of 1345.4 mm in previous years (TMD, 2011). 

The annual rainy season in Thailand lasts between 3-5 months. It begins in the middle of May 

and ends at the end October. 

 

 

Figure 2.9 Rainfall in Thailand (TMD, 2011) 

(Left) General Information of the Mean Monthly Rainfall in Thailand (mm) 30-years period: 

1981-2010; (Right) Region area of Mean Annual Rainfall in Thailand (mm) 30-years period: 

1981-2010 

 

The tropical storm events are one of the influencing factors causing heavy rainfalls and 

flooding. A 59-year trend (1951-2010) shows that the extreme tropical cyclones occurred 

primarily in September and October. 

 

Figure 2.10 The number of the tropical storm in the 59 years (1951-2010) 
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Unexpectedly, in the year 2011, there were five tropical cyclones (TMD, 2011), which had 

some effects on the rainfall in Thailand. 

 

The tropical storm NOCK-TEN hit Thailand hard on July 31st. During late September till early 

October the strength of southwest monsoon mostly affected upper Thailand. 

The remnants of the tropical storm ñHAITANGò, typhoon ñNESATò and ñNALGAEò are 

associated with the high tide during the second half of October, which resulted in abundant 

rainfall with widely major flooding across upper Thailand, mainly in the lower northern and 

central parts of Thailand (ibid). 

 

This extensive flooding in some areas such as Ayutthaya and Bangkok continued in the flood 

period of October to December in 2011. (See further information in Appendix 1) 

¶ Haima (Green), June 24 - 26, 2011 / 285 mm of rain 

¶ Nock-ten (Red), July 30 - August 3, 2011 / 451 mm of rain 

¶ Haitang (Violet), September 30 - October 1, 2011 / 164 mm of rain 

¶ Nesat (Light Blue), September 30 - October 1, 2011 / 265 mm of rain 

¶ Nalgae (Brown), October 5 - 6, 2011 / 222 mm of rain 

 

Figure 2.11 Track of tropical cyclone affecting Thailand in 2011 (TMD, 2011) 

2.2.2.2 Temperature rise 

In Thailand, the seasonal temperature rise begins in early January when a high pressure from 

China is influencing the northern area and north-eastern part of Thailand around the 

mountains. The most extreme differences between cold and warm days mostly occur in the 

area of the north-eastern region. During summer in April, the temperature increases to a 

maximum of 40.7 °C in the north-eastern part (Satuek, Burirum province), as it was on 18 April, 

2011 (TMD, 2011). 

 

According to the Environmental Institution Team in Thailand (Limsakul et. al., 2011), the 

number of hot days increased by 3.4 days/decade while the number of hot nights increased by 

3.5 days/decade in the period from 1970 to 2006. On the opposite, the number of cold days 
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decreased at a rate of -1.9 days/decade while cold nights decreased by -3.0 days/decade. The 

average seems to be consistent with the global trend, with a lot of widespread significant 

warming trends in the past decades. 

Thus, the changing temperature in Thailand is expected to lead to an increasing risk with the 

changing climate and leading to increased vulnerability of the country. 

 

2.2.2.3 Sea level rise 

According to the Intergovernmental Panel on Climate Change (IPCC 2007a) the rise of the sea 

level is consistent with global warming. The global average sea level rose at an average rate 

of 1.8 mm per year over 1961 to 2003 and at an average rate of about 3.1 mm per year from 

1993 to 2003. Also, following year more research on global warming indicates, the sea level 

rise on global scale has an average 3.2 mm per year in the period from 1993 to 2010. The 

consequences of a rise of the sea level are abundant; millions of people will be subjected to 

floods, coastal ecosystems will be destroyed, and the sea level rise will exacerbate freshwater 

constraints due to salinization of estuaries and groundwater supplies. 

 

ñPredicting future sea level change requires an understanding of the contribution process at 

reginal and local levelsò (Fenoglio-Marc, 2015) ñSea level is not uniform and some regions will 

be more affected than others. It can possibly exacerbate the effect of factor, such as flooding 

and ground subsidenceò (ibid). 

 

Information from the Southeast Asia START Regional Center study in 2010 provided more 

detailed data on local scale of the Chao Phraya River basin. 

 

In summary, sea level rise along the coast of the Gulf of Thailand during the next 20 years 

(2010-2029) could be in the range of 5 to 10 cm, where the Inner Gulf of Thailand would be 

most severe, followed by the Southern East Coast and the Eastern Coast of Thailand. The 

trend of sea level rise will be more severe in the following two decades period (2030-2049), 

which change in sea level could be higher than current condition by 10-20 cm and the level of 

severity of area will remain. It should also be noted that the change in sea level will vary from 

month to month due the effect of monsoon season.  

 

The predicted data for the future is as follows: 

The study predicted a 10 % increase in annual precipitation in the Chao Phraya River Basin 

for the period from 2045 to 2065, The prediction of the next 20 years sea level rise along the 

eastern Gulf of Thailand will reach 5 -10 cm and in 2030-2049 could be more severe by 10-

20 cm the inner the Gulf of Thailand. 
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Table 2.2 The relative sea level rise in Thailand (The Southeast Asia START Regional 
Center, 2010) 

Year 

(in Thailand) 
Relative Sea-Level Rise The Estimated Maximum 

2010 to 2029 

2030 to 2049 

9.4 cm 

20.0 cm 

17.0 cm 

28.9 cm 

 

By contrast, there is still some debate amongst the scientific community how the increased 

sea levels influence coastal erosion and shifting clay soil around the Gulf of Thailand.  

 

According to the group of joint Thailand-Europe research (2012) a long-term sea level rising 

rate around the West and North coast can be clearly detected since 1940 at around 3 to 4 mm 

per year. The rapid increases on these rates were detected by satellite altimetry (1993-2008) 

with no evidence of sea level fall. This rise of the sea level is possibly being amplified by land 

subsidence or land submerge and plate downfall in the region. Through traditional ground 

survey it was found out that subsiding swifts at rates greater than 15 mm per year such as 

Bangkok City is presently sinking at an average rate of 5-10 cm per year (AIT, 1981) and 

Samutprakan port city bank where is presently located the international Airport 

Suwannabhumi. Those areas led to detached houses along the river and the Bangkok 

metropolitan is gradually immersing by subsiding rates at 10 mm per year. Thus, this reveals 

the alarming findings that could change all currently adopted future scenarios of sinking 

Bangkok while many cities are surrounded by extremely floods, coastal erosion, salt water 

intrusion and environmental degradation. 

 

2.2.2.4 Land submersion 

ñThe most pessimistic experts are afraid part of Thailand's capital will be submerged by 2030ò. 

Time Magazine: 2011, July 21st Thursday. 

 

The problem of Thailand is not only the sea level rising, but also land submersion, which is one 

of the most significant issues. The submerged areas are mostly found along the sea shore on 

the central part of Thailand, especially the Bangkok metropolitan and peri-urban area. 

 

One of the interviewee on Thai geodesy engineers on their working record of land subsidence 

during the years 1978 to 2008 found, that in 30 years the Bangkok metropolitan and 

neighboring area have been sinking for 1 m, with a cumulative submersion average of 2-3 cm 

per year. 
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Figure 2.12 Data collection on land submersion and sea level rising relatively 

 

Interviewee: Col. Chaiwat PROMTHONG 

Director of geodesy division, Royal Thai Surveying Department. Thailand. 

(2014, December 1st). 

 

Providing information on Land subsidence of Bangkok (data collection since 1979) 

 

Moreover, the data from the Department of Ground Water Resources (DGR, 2012) reported 

that the land subsidence is related to the quantity of the consumed ground water. Currently, 

the drilling of underground water in Thailand is controlled using local municipality consideration 

under the control of law and regulation; Ground water Act8. 

 

2.2.2.5 Coastal erosion 

The coastal area is characterized by natural geological landscapes such as sandy beaches 

and dunes, coastal wetland, rocky coasts, cliff coasts and islands (DMR, 2011). 

 

The coastal zone of Thailand is 2,420 km and consists of 23 provinces along the Gulf of 

Thailand and the Andaman sea coast. This area is highly populated with approximately 12 

million people (ibid). 

 

                                                
8 Thailand (Bangkok) Ground water Act (1972, 1992, 2003) 
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Figure 2.13 Coastal area of Thailand (DMR, 2011) 

 

Thailand is confronting challenges and coastal problems from natural events and human 

activities as the multiple consequence of urbanization and industrial and tourism development 

(Siripong, A., 2010; DMCR, 2011 and Shott, 2012). 

The natural events such as sea level rise and tidal fluctuation are accelerating coastal erosion, 

land submersion and inundated flooding. For example, in the tidal flat area of the Central 

region, the Hydrographic Department of the Royal Thai Navy (RTN, 2011) mentioned that           
in case of great flood 2011 Thailand faced with natural former year of El Nino (less rainfall) and 

human factor effects. From that during the high tide, water can reverse and flow upstream into 

the river where it influences coastal flooding and indurated flooding. 

The Royal Irrigation Department (RID, 2014) reported more frequent tides, which have 

propagated to 120 km in the Bangsai District, Ayutthaya province. Having high estuary tides 

causes difficulties in draining the water from the lower Chao Phraya River basin and thus 

causes floods in the basin. 
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ñNumerous times, from the estuary shoreline the sea high tide has come into Chao Phraya 

River where it affected the Ayutthaya province in the main land. Therefore, the Ayutthaya 

Irrigation division had to use fresh water from the main river land to push the salt water from 

the sea back into the ocean. In some events, these phenomena are one of the causes of 

inundated flooding in Ayutthayaò 

Interviewee: Mr. Montree PITINANON 

Director of Operation and Maintenance Project 

Ayutthaya province, Irrigation Department. Thailand 

Manager local newspaper (2012, February 7th) 

 

This brings not only problems of inundated flooding but also problems of salt intrusion and 

contaminated salinization, which will impact the consumption of fresh water. The rising acidity 

can have significant impacts on ecological coastal systems. 

 

Likewise, the eroded coastal areas in Thailand have rapidly changed in the last two decades 

by human activity such as the growth of the population and the marine industry, the intensified 

development of tourism such as hotels and highlight buildings, roads construction and 

overexploitation of resources along the coastline. 

 

For instance, the construction of roads or railways that are parallel to the coast causes trouble 

in the hinterlands. These roads and railways do not have proper built drainage ways which 

prevents water from spilling into the sea. This also adds to more flood problems due to the 

accumulation of sediment deposition. In case of another flood in the future, the sediment 

accumulated in the drainage systems from the previous flooding makes it difficult for the water 

to flow back into the Gulf of Thailand. 

 

From this point of view, the natural coastal erosion combined with human activities are causing 

flooding, which will continue to be the most critical challenge for mitigation and adaptation 

measures under the condition of the global climate change. 

 

2.3 Climate change adaptation efforts in Thailand 

Currently, adaptation to climate change in Thailand is top priority as a national responsibility. 

In cooperation between the Office of National Resources and Environmental Policy and 

Planning (ONEP) and Ministry of Natural Resources and Environment (MoNRE), the Climate 

Change Master Plan (2013 ï 2050) is in development. This climate change framework includes 

integrated policies and action plans. 

 

According to International Research Network for Low Carbon Societies and Low Carbon Asia 

Research Network (LCS-RNet, 2015) reported that the objective is to support climate change 

preparedness initiatives with the focal point on main efforts of economic and socio-cultural 

contexts and importantly sufficient economics philosophy. 
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The Chiaipattana Foundation (2017) reported that the ñSufficiency Economyò emphasizes the 

middle way as an overriding principle which was conducted by Thai people at all levels; from 

the family to the community and the country. The Office of Natural Resources & Environmental 

Policy and Planning, Thailand (ONEP, 2015) presented that a suitable climate change 

adaptation can be achieved by following the guidance of the Philosophy of Sufficiency 

Economy, bestowed by his majesty King Bhumibol Adulyadej. 

 

The policy of climate change adaptation in the future is mostly concerning water, land and the 

environment as concluded in the following (ibid): 

 

¶ To promote the Integrated Water Resource Management (IWRM) in practices by 

maintaining the water resources with mitigated floods and droughts. 

¶ To apply the new theory on agriculture and appropriate land management into well-

allocated land and water resources in order to support economic diversification at the 

household level. 

¶ To increase the building knowledge, capacity and technological support such as early 

warning systems, development of databases, models and technology including more 

systematic climate risk assessment for the local communities. 

¶ To enhance awareness, coordination and adaptive capacity for the specific risk-

disaster prone areas so as to reduce the populationôs vulnerability to climate risk from 

the extreme weather events. 

¶ To grow the national forest coverage to 40 per cent as well as to prevent a decrease in 

biodiversity, integrated marine conservation, protect coastal erosion on coastal 

rehabilitation plans and ecological restoration in protected areas with well-practiced 

community participation and appropriate adaptive capacity. 

 

To sum it up, the changing of the climate, natural disasters and impacts are still continuously 

increasing worldwide. Having the capacities to support major strategies and ensure well-

equipped communities, will probably support the decreasing of the risks and the climate 

vulnerability in Thailand. 

 

2.4 Chapter Summary 

Climate is one cause to the interplay of a number of flood factors. Climate is, in a sense, 

weather averaged over a long period of time; as such, it is less variable on the human 

timescale. While climate change may bring more impact on flood by increasing heavy rainfall 

and monsoons, coastal erosion and sea level rising. These factors are related to human 

activities in the regional and global scale. Thus, climate change is likely to result in increasing 

demand for management on flood risk prevention and adaptation measure in the future. 



 



 

3 Actual anthropogenic interventions 

According to UN-HABITAT (2013 p.11) the ñanthropogenic change is already so great that we 

are in serious danger of doing permanent damage to the global environment.ò Rapidly 

urbanizing areas is one of the main reasons causing heavily excessive flooding around the 

world. 

 

This chapter will present the influence of human activities on tremendous disasters by pointing 

out the influences in the Thai context. Reasons for man-made floods are summarized in the 

following seven topics (3.1- 3.7). 

 

3.1 The rapid growth and development in country 

Thailand is one obvious example for the rapid growth of cities in the central region. The 

population growth and the urban development are the primary challenge for more hazard 

floods impacts. Without control, these will be an obstacle for managing floods in business 

investment areas. For example, transforming agricultural farmland into residential areas and 

industrial estates, which were originally located in the black mash or wetlands caused 

problems when the government and the industry promoted investing and developing the 

potential flood plain area (METI, 2012 p.323). The wetland areas have been used as natural 

water storage or ground water conservation in central area of Thailand. Despite the 

governmentôs disregard of the risks (Meehan, 2012) the area was new-built located, where in 

the past a seasonal flood was efficient use of cultivated areas, today the flood causes mostly 

negative impacts on the group of people living or doing business in the central plain area. 

 

3.1.1 Human settlement 

Without doubt, the natural settlement of the communities from several decades ago was mainly 

about easy water access and the location of the number of housing along the main river in 

Thailand. Geographically, the central region of Thailand confronts with a regular flood season 

and people felt blessed and were used to these seasons and having floods from the free-

running river in their lives. This lifestyle was adapted to the water, the living conditions were 

suitable and flooding as a benefit by using the flood as a natural fertilizer for the agricultural 

land in the flooding season. 

 

3.1.1.1 Histories of housing characteristics and public facilities change 

Throughout history, it is hard to deny that massive floods caused severe damages in Thailand. 

Some of the main reasons of those damages are the changes in housing characteristics and 

facility services in terms of the urban and rural development. 

 

In the past, local people who were living in river areas, applied traditional materials for their 

housing and facilities construction. The big scale of the goods transportation was done by 
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vehicles on the river, which did not block the natural water drainages like nowadays by creating 

main road construction networks. 

Housing constructionôs design and local materials were well adapted for a life with seasonal 

flooding. For example, the houses were built with high basements so that the water could pass 

underneath the house and the wind can flow from literally every direction into the house. This 

was of advantage for people who were accommodated in the house not to get hot and humid 

during summer time. 

 

 

Figure 3.1 Siamese living style (the simple and functional forms for tropical living) (Thai 
Encyclopedia, 2015) 

Moreover, the residents around the sub-urban areas could travel normally, get in touch with 

each other or trade in the capital city Bangkok by boat because of the location. This was the 

main reason for people in the past to prefer living along the river. 

 

Map 3.1 Lower Chao Phraya River Basin (Heide, 1903) 
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Roachanakanan (2014) mentioned that since the early 19th century urban development in 

many cities of Thailand (e.g. Bangkok and Phuket) and neighbouring countries (e.g. 

Singapore) has transformed with western influences. Likewise, building up the transport 

system began from the northern part of Thailand by railway development and logging industry. 

 

Also, the irrigation project in Thailand initiated by King Rama V. was developed which was 

focusing on the adoption of the water management policies with the aim of increasing the rice 

production. That earned the main income of Siam Kingdom (Thailand) during that time.  

 

And in 1910, Homann van der Heide9, a Dutch engineer, proposed a network of irrigation 

canals on the central plain area. At that time, it is described that in the north and the east of 

Bangkok no settlement was present. Even Bangkok itself was only 12 km long in total. 

 

  

Figure 3.2 Historical dwelling along the cannels 

(Left) King Rama V opened the Rangsit Irrigation project on 18th November 1896 (Songsiri, 

W., 2016). (Right) The Rangsit area located on north-east of Bangkok was a popular area for 

Western people in the 1900s for building vacation houses (Bangkok Post, 2009). 

 

 

Figure 3.3 100 years ago in Bangkok and transportation (Thai Rath, 2017) 

                                                
9 (Homann, 1902) The Thai Royal has hired Mr. Heide (Dutch irrigation engineer) to operate the irrigation in   

Thailand (in 2445 B.E) and appointed him into the position of the Thai civil servant of the first director of the ñcanalò 
department on June 13, 1902 where the tasks of working on the creation, observation and maintenance of the 
canalization systems in Thailand was waiting (RID, 2015). 
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Since that period of time, only a few traditional floating houses were settled, and even those 

changed to live in the city where the families are close to roads and railway routes. 

 

Besides, the changing of the traditional housing and settlement are the beginning of the 

appearance of more severe floods in the central region of Thailand. Furthermore, the growing 

transportation system is causing many negative aspects, for example the deterioration of the 

natural cannels and water retention environment etc. Also, there are still problems related to 

unauthorized land settlements along rivers, such as the settlements along the Chao Phraya 

River. 

 

 

Map 3.2 Thailand map and Upper ï Lower Chao Phraya Basin (Heide, 1903) 
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3.1.1.2 The present situation for living with water 

From survey (Housing and Transportation: Central region, Thailand) 

 

  

  

  

Figure 3.4 Living with water (Author, 2013) 

Ayutthaya (1), Ampawa (2), Kokret (3, 4), Rangsit floating (water) community (5, 6) 

 

At present time, boats or floating houses for living along the river can be rarely seen as often 

as in the past. Although there are still some renovation programs trying to bring back the 

traditional housing style, but communitiesô life in the waterfront areas are settled for some 

services for tourist purposes not for cooperative culture. It supports bringing back good 

economic aspects, including the logistic transportation of sand and construction materials, 

which has developed for the commerce in the capital (located in the mouth of the river, where 

many essential harbors are located). However, the new settlement is changing not only along 

the river but also in areas near by the main sources of transportation or the main motorway, 

1 2 

3 4 

5 6 
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since convenient infrastructures such as road construction has become more used than 

before. The transportation of good by land begin more focused in developing than in the past. 
 

Currently, a community in a linear settlement along the river spreads chaotically, for example 

by people settling along the main street or nearby the central area of the city. Severely, by the 

floodplain development, increasing accumulation of population and wealth in flood-prone 

areas, humans have been driven to occupy unsafe areas (e.g., informal settlements on flood 

plains), thereby increasing the potential loss (Ramesh, 2013). 

 

From my point of view, learning the historical knowledge from ancestors is crucial for 

developing new infrastructures to adjust the living to the required changes. Concerning flood 

impacts, the planning has to carefully consider the impacts of changes on local communities 

who are living with the water. One measure of controlling settlements is formal zoning. 

Furthermore, the management of formal and informal settlements along the rivers play a 

significant role on urban development and guided land-use planning to minimize flood impacts. 

Designing urban and rural areas with restoration or development on housing and facilities 

including transportation need to have clear versions and proper directions of planning for flood 

adaptation in the future. 

 

3.1.2 Urban expansion 

Inevitably, the rate of demographic and economic growth has dramatically increased in the 

cities and accelerated migration around the world. The shifts have transformed countries, 

making cities and urban centers the dominant habitats of humankind. 

In 2011, the global population reached the amount of 7 billion, and it is projected to climb to 

over 9 billion by 2050 (UNFPA, 2013). 

In Thailand, this expansion can be seen in structure developments of urban settlements in 

natural flood prone areas. In the central plain area where the massive flood in 2011 occurred, 

urban sprawl became chaotic and could not be controlled around the capital city Bangkok, as 

city planners and urban designers failed with considering the three functions (UNFPA, 2013) 

on planning: 

¶ Urban growth boundary 

¶ Utility service areas 

¶ Agricultural and natural resource lands 

 

Highly efficient agricultural farmland and horticulture has been changed to peri-urban areas. 

There were also many canals along those areas, which had an important role in some cases 

of flooding by storing the flood water. 

 

Hereby, the problem of urban sprawl can also represent a flood risk around the outskirts of 

Bangkok, nearby the Chao Phraya river bank and the harbor city. This additionally leads to low 

quality of life and many people have to encounter water and air pollution (Tipyasotorn, 2008). 

 

According to ICAADE conference in Thailand, one participant; Benjamin Casper, mentioned 

that ñDelta cities are crucial regions of adaption. They are contested spaces of a growing urban 
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population and urban space, while climate change and ground-subsidence increase the 

potential damage and thereby the necessity to transform (Casper, 2016). Bangkok in the Chao 

Phraya Delta consists of thousands of kilometers of anthropogenic waterways. The waterways 

form a complementary entity to the terrestrial infrastructure. The spatial frame for 

understanding the social-ecological system of khlong (waterway) is the waterscape, consisting 

of the canal and the natural or planned flooded adjacent spacesò (ibid). 

 

For example, Bangkok and cities such as Nonthaburi, Pathom thani and Ayutthaya had many 

canals for transportation, whereas nowadays, many of those canals have been changed into 

plain land for the development of buildings. 

Moreover, the city consumes a great amount of energy and lacks green areas and natural 

water retention caused by residential areas that are located in flood plain zones. All these 

negative aspects were caused by the growth of the population and the urban expansion, 

without the ability of effective controlling by setting a suitable growth rate for the infrastructure, 

housing and the city population. 

 

The city expanded as more people moved into the town. Those people are emigrating mostly 

from rural areas to the urban area, for purposes such as job opportunities and a better standard 

of living. Those reasons also cause negative impacts on local and urban life styles and the 

characteristic of a habitable environment for migrants, which results from the conflict of the 

urbanization with the agriculture and industrial areas, for example the conflicts between the 

water ways and roads. 

 

Thus, fast-growing urbanization has resulted in a loss of natural water resource areas due to 

rapid urban expansion. The American Planning Association (2015) mentioned that one option 

to tackle these problems are cities with smart growth concepts, which have an urban planning 

and transportation theory that concentrates on compact growth in order to enable people to 

move into urban center and to avoid sprawl. 

 

As concluding remark for future, the new city design should be compact, transit-oriented, 

walkable and bicycle-friendly, with a land use which is including neighborhood schools, 

complete streets and mixed-use development with a range of housing choices. The city itself 

should be well-organized and should have a capacity knowledge management for communities 

on how to live naturally, safe and in harmony with the environment. Ultimately, the land zones 

should plan human settlements with a limited number of housings and well controlled urban 

sprawl by keeping the preparation for flood mitigation and adaptation in practice. 

 

3.2 Deforestation and inadequate ecosystems in upstream and 

downstream areas 

FAO (2007) Forest areas are the best land cover to maximize the water area. In these areas, 

the regulated seasonally flows ensure high water quality, while the forested catchments supply 

a high proportion of the water for household, agricultural, industrial and ecological consumption 

in both upstream and downstream areas. 
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FAO (2015, p.14) The forest areas of the world still continue to decrease over the last 25 years 

(1990 ï 2015), however, it only decreased by 3.1 percent which is a 50 % slower rate as the 

years before. This enhancement was achieved mainly by supporting the forest area expansion, 

while the human population grew continuously by about 37 %. 

 

Deforestation is also primarily a concern of Thailand (UNFCCC, 2016). In the year 2011, one 

of the floods with the most impacts covered the northern part and the central region of Thailand 

and was caused by the continuous reduction of forest land. 

 

In Thailand, forest cover has reduced from 53.5% in 1961 to 31.6% in 2014 as a result of 

population growth, infrastructure development, agricultural expansion, illegal logging and 

uncontrolled forest fires. On average, the annual deforestation rate was estimated at 0.6% or 

140,000 hectares10 per year, from 1973 to 2014 (ibid). 

 

 
 

Figure 3.5 Comparison maps (loss of forest cover in Thailand) from 1961 and 2009 

 

At the present, Thailand has forest covering 102,119,538 rai (1,633,913 hectare), 

approximately 31.57 percent (RFD, 2016) of the complete land.  

 

The Thai Royal Forest Department (RFD, 2016 p.1) illustrated the major purpose of 

deforestation, the land encroachment. Those areas are used for residential development, 

agricultural expansion of farming land, growing business aspects (such as timber export) and 

the consumption of large areas for alternative energy crops, etc. 

                                                
10 (Unit: 1 hectares = 6.25 Rai / 1 Rai = 1600 Sq.m) 
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Forest covers more than 70% 
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No forest 
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(2009) 
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Figure 3.6 Thai forest areas in the years 2014-2015 (RFD, 2016) 

This data, the measurements were retrieved from Satellite Remote Sensing methods 

(LANDSAT 8) with Image Interpretation of forest areas. 

 

Table 3.1 Change in forest coverage from 1973, 1998 and 2013 in all regions of Thailand 
(RFD, 2016) 

Year 
North North-East East Central South Whole Kingdom 

Rai % Rai % Rai % Rai % Rai % Rai % 

1973 70,996,875 66.96 31,669,375 30.01 9,397,500 41.19 14,981,250 35.56 11,521,875 26.07 138,566,875 43.21 

1998 45,660,625 43.06 13,115,000 12.43 4,691,875 20.57 10,030,625 23.81 7,578,125 17.15 81,076,250 25.28 

2013 56,283,600 52.36 15,813,931 15.09 5,139,025 22.45 13,832,638 32.79 11,050,350 23.95 102,119,539 31.57 

Total 107,488,013 104,823,163 22,888,119 42,186,063 46,133,506 323,518,863 

Surprisingly four provinces in the central area ï Nonthaburi, Pathomthani, Ayutthaya and  

Angthong province ï have no forests at all (red striped area) (Ibid). 
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Because of those reasons, Thailand has reduced forest in many regions in the last decade. 

The impacts extend to the environment and the degeneration of natural resources. More 

importantly, those situations led to more frequent flood disasters which happen in more severe 

events (ibid). 

For instance, in the upstream area of the river, heavy rainfalls mostly trigger dangerous flash 

floods due to less forests, while the downstream area is facing with the lack of mangrove forest 

for coastal flood defense. 

Human activities certainly led to a decrease of the Thai forest area, whereas the false 

interpretation of forest data which occurred because of errors in the used techniques made the 

forests area calculation not accurate and unprecise. 

 

In the past, the limited resolution and availability of aerial photos for performing the calculation 

of the forest area led to false interpretations. Nowadays, the technology is more advanced 

(Landsat 8 Satellite) which makes the calculation of the Thai forest area more precise and 

accurate. Fortunately, it seems, that these errors provided calculations with less forest area 

than there really was. 

Interviewee: Mr. Vissanu DOMRONGSUTSIRI 

Director of remote sensing surveying and forest resources analysis 

Royal Forest Department Thailand 

Project for providing data forest land in year 2014-2015 

(2016 November 17th) 

 

However, current events of deforestations are still the main factor that causes flooding in 

Thailand and the need for support of the policy of re-plantation has never been higher. It seems 

deforestation issues have to be given priority over a careful reforestation in the future. 

 

From my point of view, the plantation is one solution that has the positive benefit of biodiversity 

and the soil & water conservation, which can reduce the rate of deforestation and restore 

terrestrial forest ecosystems. A support by the policy of long-term forest management plans 

for re-plantation and promoting economic forest in the central area of Thailand has to be 

considered to successfully implement flood prevention and adaptation on local scale. 

 

3.3 Flood forecast and early warning systems 

3.3.1 Weather forecast and flood evacuation 

The problem of the weather forecast is relevant with water management and flood evacuation. 

Uncertain weather has an immediate effect on the quality of forecasts, early warning systems 

and the communicating risk for flood warnings. 

In the flood from 2011 in Thailand, there are some experts who advocate that the flood events 

were largely inevitable due to technological difficulties in the prediction of seasonal 

precipitation (METI, 2012) and another group of researchers revealed that one reason that 

caused the flooding may involve the uncertainty of the weather forecast (Mahajchaiyawong, 

2013). Those issues are concerning the preciseness and accuracy of weather forecasts and 
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the reliability of information for making decisions on preparation and evacuation. Accuracy and 

preciseness effects of weather forecasts on water management 

 

According to the academic seminar of Environment Research Institute at the Chulalongkorn 

University, Bangkok. Thailand (2013) some of the participants were discussing that the 

weather forecast announced a trend towards a drought in the year of the great flood in 2011.  

Other officer groups who are involved in the water drainage and dam management therefore 

planned to have the water storage areas almost filled to the highest level. In the following, the 

uncertain predictions proved wrong (Anonymous, 2013). It rained more than expected and the 

water in the dams threatened to overflow, so it was necessary to drain the water to the 

downstream area. Likewise, the water level at the dams was up to a hundred percent which 

was why partly the water was released into the river downstream leading to a double mean 

amount of water in the river due to the water from the rain and additionally the drainage water 

(ibid). This mass flow of an enormous volume of water flooded many areas of the country by 

overflowing the river. 

 

The National Disaster Council mentioned by Mr. Smith Dharmasaroja (2012), he pointed out 

that the water management of Thailand had to expect high rainfall in the year of 2011 due to 

the La Niña weather phenomenon. The government however did not pay attention to the 

warnings from the experts, with severe consequences. 

 

This research provides more information about the problems of weather forecasts and rain 

data collection.  

 

Firstly, the instruments of weather forecasting are not up-to-date which makes the information 

not continuously sufficient with a lack of clarity and quality. Therefore, the data should be re-

checked with other sources such as the data from Japan, the United Kingdom, the United 

State, etc. (Anonymous, 2013)  

Secondly, urban expansion makes it more difficult to operate the data collection and the 

measurements on rain gauge stations which were in agricultural areas in the past. The stations 

which are collecting rainwater used to be in less dense population while today they are in the 

urban sprawl with a high density of buildings and plenty highlight buildings (Amatayakul, 2013). 

 

People who live nearby or directly at those rain gauge stations are also not satisfied when 

officers have to come on their properties to evaluate the collected data. Those are obstacles 

which prevent the needed access to information. More available information could improve the 

accuracy while predicting actual events and precipitation more precisely (ibid).  

 

Finally, the rain gauge stations itself were found to be inadequate all over the whole country, 

which caused the forecast of precipitation and heavy rainfalls to be imprecise (ibid). 

 

Interviewee: Mr. Porrames AMATAYAKUL 

Director of Agrometeorological Division 

Meteorological Department Bureau. Thailand 

(2013 November) 
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3.3.2 Communicating risk in early warning systems 

Uncertain and not accurate forecasting, monitoring, evaluation of information and early 

warning systems led to the severe experience of the devastating tsunami that hit Thailand in 

2004. Early warning systems became an important tool for Thai communities for the awareness 

of natural disasters. Especially after 2004, a lot of technical support has been done to early 

warning systems (Rhyner and Jokob, 2014). 

 

The quality information gathered during the tsunami and flooding is relevant for the future 

evaluation of early warning data. Not only is the technical support responsible for the failures 

in forecasting, but the understanding of the information and the reflection of the actions of local 

communities is as well. Since the warning systems and the data have improved, the trust in 

the warning source has grown. 

 

In particular, for people it was difficult to get information about flooding and other disastrous 

events from the government which led to ñfrustration and panicò (Roachanakanan, 2014). The 

local authorities experienced inconveniences in announcing news to the public, which made it 

even harder to solve the flood problem for the decision makers. 

 

Thus, providing forecasts and early flood warning systems should be an apparatus to combine 

meteorological forecasts, hydrologic data and other information. This information can be 

accurate, reliable and related in cooperation. Authorities of all levels should be involved in 

planning, supporting and improving the management, so that people in high-risk areas can 

prepare early enough for evacuation. 

 

This warning system tools are important tools for saving lives. There are locations which are 

in such a high risk, that even early warning systems cannot warn the inhabitants rapid enough 

for evacuation. In this case, long term planning is important to avoid housings in those 

disastrous areas. 

 

3.4 Private wall and public constructions for flood protection 

3.4.1 Private flood wall 

After the 2011 flood event, industrial estate groups are still located in flood risk areas, while 

future floods may still not be reliably predicted since the weather forecast is rarely certain. 

There is also no guarantee that there will be an effective process on flood management by the 

Thai government administration. Hence, the private flood barriers in the industrial areas are 

being constructed by the estate groups on their own in order to protect their territories 

independently. These structures obviously will have impacts on drainage patterns and lead to 

changes in discharges on the floodplain. It remains unclear how to cope with the next massive 

flood and whether the costly flood protection projects can decrease the problem physically. 
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From Survey: 21st October 2015 

  

  
 

Figure 3.7 Private flood wall protection in Industrial Park, Ayutthaya province, Thailand 
(Author) 

 

His point of view on development: ñThe dam wall protection which is located in industrial estate 

parks (for example, the Rojana Industrial Factory) represents one of the very good projects to 

protect against the floodò. 

 

After the national governmental group (the prime minister) visited the site to check the progress 

of the construction (31st August 2012) on the area where the flood occurred, the project was 

expected to receive more funds. In the future, some way of compensation measurement can 

be provided to the estates in order to support the construction of more dams to prevent flooding 

damages. These supports will furthermore support the local economy by giving the confidence 

to foreign investors to invest in Thailand. 

Newspaper: Local Economic News 

Mr. Tingthong Prayoon 

The chief of Ayutthaya's Industrial Office 

(2012 August) 

 

During the survey carried out by the Department of Public Works and Town & Country Planning 

from 2012 to 2013, the surveyors conducted a field work in order to prepare and produce flood 

maps, covering the north of Bangkok capital area. The survey team reported that in this area 

it is not only the industrial estates who construct the private flood barriers, but also the local 

~ 2 m  
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residents develop flood wall protection on their own. An interesting fact is, that the survey found 

those flood walls and other different structures have a variety of heights from 2.50 to 6.02 

meters above the local ground level. 

 

3.4.2 Public flood wall 

Furthermore, Department of Public Works and Town & Country Planning has operated on a 

dyke construction along the Chao Phraya River as well. The project aims to protect the 

residential area from the flood. Nevertheless, there are positive and negative aspects. 

 

   

Figure 3.8 The public flood wall protection in Singburi province (Author) 

 

Positive: 

¶ Mainly the flood wall protection aims to assist communities not to face with flood.  

Besides, the wall can separate human activities from interfering the nature and the 

ecological system, because it is not as easy to access the river as with the traditional 

flood defense (no wall). Thus, the fish and other aquatic organism can lay their eggs 

while being less interfered from fishermen. 

 

Negative: 

¶ In terms of huge floods from the up-stream, the river seems to be narrow and shallow 

because of more sediments and plants growing along the flood wall line. This way, the 

flood protection creates an additional blockage for the flood water. 

¶ Loss of flood retention volume 

¶ The flood wall protection can make the river narrower and generate a higher flood peak 

in a downstream area. 
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Figure 3.9 The public flood wall protection in Ayutthaya province11 (Author) 

 

From my point of view, currently there is no clear safety standard of construction and 

regulation. There is still no explicit report by the Environment Impact Assessment (EIA) on 

what could happen in the future when a mega-flood comes and whether the wall will be stable 

enough to protect or whether it might cause more damage and represent a bigger flood risk. 

This means that the human made high concrete flood protection is rather unreliable, because 

it changes the water drainage pattern and can have a negative impact on both, the environment 

and the flood constructions from the local communities. 

 

3.5 Insufficient long-term flood and water management 

ñWe keep too much water in the dam early in the rainy season, now at the end of the season 

we have to release a large amount of water at the same time, which causes floodsò. 

Mr. Smith DHARMASAROJA, Head of National Disaster Warning Foundation 

Newspaper Bangkok Post (2011 October 6th) 

                                                
11 A surveying flood area at Wat Chaiwatthanaram, Ayutthaya Historical Park, a UNESCO World Heritage Site 
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Another reason for the many severe floods in 2011 in Thailand is the insufficient water 

management of reservoirs and dams of the country. 

 

According to the Electricity Generating Authority of Thailand (EGAT, 2015), the water 

management department of the government kept massive amounts of water in the dams since 

they were afraid of high water consumption during the dry season. 

 

Several years in the past, Thailand had to face severe droughts, caused by unusual lack of 

precipitation and not enough seasonal raining (although seasonal raining was expected at that 

time, assuming the La Niño effect). The trend was showing serious problems for the future, 

like scarceness of the consumption of water. Unfortunately, there were many monsoons with 

heavy rainfalls in the northern part of Thailand, because the rain season came earlier than 

expected.  

 

In this case, the water reservoirs were full already due to the expected drought, which forced 

the huge amount of water to flow down to the central plain area. These downstream areas ï 

especially the areas right next to the dam ï were severely affected. The discharging of the 

dam together with the catastrophic monsoon and heavy rain during that season simultaneously 

caused massive flooding and devastation in many areas lying below the dam. This flooding 

event was mainly caused by the failure of constructional systems and could have been 

prevented by better water management. 

 

Committees of monitoring and analysis of the 2011 flood season in Thailand (EGAT, 2015) 

reported that their groups which were responsible for the management of water (concerning 

the monitoring and analysis during the flood seasons) made the decision to drain the water 

from both dams ï the Bhumibol and the Sirikit ï for reasons of agriculture, water consumption 

and requirement of electricity for industrial estate in cities. 

 

According to the Strategic Research Water Management (DWR, 2015), the national project is 

still unable to tackle flooding progress, because of lack of policy coordination and no 

continuous implementation. After the great flood in 2011, the government spent a huge budget 

on compensating the impacts and did not focus on serious ways of solving the problem in the 

longer term. That is why other water crises are still not resolved. 

 

In term of water crisis prevention, ñThailand still has problems with floods, droughts and water 

pollution and these problems are recurring from time to timeò. 

 

  

Interviewee: Mr. Pipat RANGNGAM 

Director of Water Crisis Prevention 

Water resource Department, Thailand. 

(2015, September 7th) 
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There are some more reasons why the current flood protection and adaptation situation in 

Thailand has not been optimized by now. The main reasons are listed in the following: 

 

¶ A lack of collaboration and clear formulation of the water management and the planning 

policy to finally implement the coordinated work into project reality. 

¶ A lack of social interaction and participation concerning the water management. 

¶ Many departments and local authorities are working on their own way of water 

management. Thatôs the reason why there are independent works on the same 

problem without cooperating with each other. It can suggest on ñsingle command 

centerò. 

¶ The Government focus on solving the problem with structural measurements and many 

short-term solutions which have been not highly developed by considering sustainable 

long term projects on water management. 

¶ Less powerful law enforcement concerning the water management 

 

Presently, there is still no new flood management long-term plan (Roachanakanan, 2014). 

The fact that the flooding occurred at an unexpected time meant that there was only enough 

time to prepare an emergency plan, designed especially for this short term. Mostly, local 

authorities are solving flood problems on their own. However, in high residential areas they 

need some urgent assist from social volunteers, public service and military, which has to 

support the mitigation of floods.  

 

This is caused primarily by a lack of effective management of water resources and ineffective 

means of water usage, without considering the conservation. Flood is still a big problem to deal 

with. From my point of view the basic step of solving these problems is to improve and re-

organize the overall management of risk and vulnerability on water management. To cultivate 

national consciousness of the responsibility for the next generations is reflected in sustainable 

water management. 

 

3.6 Ineffectiveness of land management in practice 

The Deutsche Gesellschaft für Internationale Zusammenarbeit (GIZ) indicated that the land 

management is a key instrument for achieving several objectives (GIZ, 2011). Land use 

planning is one of the tools of land management which can contribute to the reduction of disaster 

risks, such as flooding and landslides (ibid). The frequent devastating flood events in Thailand 

are one of the major concerns caused by inappropriate land-use practice and loss of forest 

cover (LDD, 2015). Likewise, urban planning, land management and the water drainage seem 

not well-organized and in some risk flood-prone areas have never been preceded in design 

and plan. 

 

Anthropogenic activity has detrimentally affected the hydrology of river basins because of 

ineffective land allocation. 

 

According to Puchaneyapongsakorn and Khongouan (2011), who studied the land regulation 

which is also not strictly applied, the lawôs controlling power is insufficient when it comes to the 

local communities, because the legal punishment is not strong enough and the fine is as well 
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relatively low (increasing enforcement and imposing strict penalties) In some parts of the law 

and regulation enforcement, it seems to be a great deal to adapt the legal challenges for every 

land law and zone separately. 

 

Moreover, the UNISDR (2013) reported that the flooding in 2011 highlighted the 

ineffectiveness of land use regulation enforcement and the cost of improper or inconsistent 

land use development. The insufficient fragment control of urban & rural planning and the lack 

of land management could be an obstruction to natural flood drainage systems. For example, 

private constructions from real estates located in flood plain areas ï such as the ones 

described earlier ï have only been concerned for short term economic gain, regardless of the 

sustainable use of the land and the long-term planning of flood impacts. 

 

The Department of Public Works and Town & Country Planning (DPT, 2013) in Thailand is one 

of the authorities which is responsible for land use zoning regulation enacting by the Town and 

City Planning Act of 1975 and 1979. Land use zoning divides any parcel of land into various 

zones, each of which has an exclusive venue for a particular scope of activity. This zoning 

ordinance could be profitable and more effective when it comes to the implementation of 

limiting and controlling the urban development (Dennis & Ramm, 2015). Similarly, the 

implementation of strongly prohibiting encroachments in flood plain and other flood-prone 

areas in Thailand could be a real benefit in the long term. 

 

Meanwhile, when considering land use zoning it is noticeable that there is still an inadequacy 

of green areas in cities, not only in Thailand but worldwide. The green area ratio is an essential 

environmental sustainable zoning regulation that sets standards for the landscape and the site 

design to help reduce storm water runoff, improve air quality, and to reduce high temperatures 

in the city (DDOE, 2015). 

 

Proper water retention is another potential purpose of the conventions on the topic of flood 

events. Therefore, land use planning and zoning by providing open space for water 

preservation contributes to the mitigation of severe floods by identifying areas for forest 

protection or afforestation (GIZ, 2011). 

 

The World Meteorological Organization (WMO, 2007) also suggested that the flood protection 

should be synchronized with the land development by making flood risk management an 

essential part of land use planning. This is extremely important in order to reduce the risks 

involved in today´s rapidly ramifying of urban areas upon flood plain zones. According to the 

Associated Program on Flood Management (APFM, 2008) there should be a better 

coordination between land use plans and water management. The regulation should be 

devoted to the sustainable land use planning, which would significantly lower the flood risks in 

the area. Furthermore, the local disaster management authorities should be the one to ensure 

that the regulations are properly set into practice. 

 

The following figures show the flooded areas of central Thailand from September to December 

2011.These provinces are highly populated and had no efficient in land management which 

lead to the inundated flood lasting for many months.  
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Overview of Chao Phraya River Flooding from September-December 2011 

 

Map 3.3 Flood Area in September 2011 

 

Map 3.3 Flood Area in September 2011 

ñGeodetic Support for Flood Risk Management in 
Thailand with Prevention and Adaption Methodsò 
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Map 3.4 Flood Area in October 2011 

 

Map 3.4 Flood Area in October 2011 

ñGeodetic Support for Flood Risk Management in 

Thailand with Prevention and Adaption Methodsò 
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Map 3.5 Flood Area in November 2011 

 

Map 3.5 Flood Area in November 2011 

ñGeodetic Support for Flood Risk Management in 

Thailand with Prevention and Adaption Methodsò 
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Map 3.6 Flood Area in December 2011 

  

Map 3.6 Flood Area in December 2011 

ñGeodetic Support for Flood Risk Management in 

Thailand with Prevention and Adaption Methodsò 



Chapter 3: Actual anthropogenic interventions  51 

 

The land development and constructions in Thailand are mainly regulated by two laws. The 

Building Control Act and the Town and City Planning Act, both of which have been continuously 

revised and changed starting in 1992. Those two acts are the ones that could be able to 

support the land planning by reducing the risks for people and infrastructures. 

 

Living in flood risk areas is possible as long as there is an adaptation of the constructions 

following the building code (DPT, 2013). According to DPT, ñthe Building Control Act deals with 

the rules and regulations issued by the Thai government for the appropriate procedure in the 

construction of the property. Particularly, it enumerates the various applications needed for 

constructions, buildings and restriction requirements and the corresponding penalties for 

failure to comply with such measures.ò The building code is also concerned with the flood 

management by building infrastructures to protect communities against excessive flooding, 

relocating buildings to areas that are in a higher altitude and therefore not in the area of the 

flood plain as mentioned above (topic 3.1.2 urban expansion and the suggestion of the Thai 

traditional housing style). 

 

The construction of flood defenses, especially levees, storage reservoirs, floodwalls, and water 

diversions by local people has led to a hazard of severe flooding because of misidentified and 

mistaken solutions to the water management problems. Contrary, the land use planning should 

use methods and development decisions based on the expected future risks in order to make 

a sustainable flood mitigation and adaptation plan for the area, which could also make people´s 

life with the nearby water possible (Knieling, 2012).  

 

In my opinion, the land management teams should always involve the consequences of 

flooding in their plans. This is crucial when it comes to developing a proper strategy concerning 

the possible risks and ensuring approval from the society. The suggestion could be that along 

the river only temporary buildings and outdoor activities should be allowed. Thus, making a 

proper land zoning and introducing a strict building restriction is essential.  

 

This is possible by identifying safe locations in the flood plain areas and constructing 

settlements which are properly adjusted for flood adaptation (IPP, 2011). A suitable 

organization of the land by applying adequate building standards could be one of the greatest 

measures to prevent and to adapt flood risks in the future. 

 

3.7 Lack of sustainable participation and collaboration by the 

administrative authorities in flood mitigation and adaptation 

Apart from the land management (as mentioned in topic 3.6), sufficient long-term flood and 

water management were not able to take place when the policy could not be put into practice. 

Hence, coordination and cooperation between organizations are necessary and they play a 

crucial role in the effective and successful water management. 

 

Thailand after the flood in 2011 still has no clear position on water management and on the 

entire perspectives of the main policy (Tingsanchali, 2012). Many organizations have not been 

able to use the authority to manage the water resources in a comprehensive program or even 

take part in combining the flood mitigation and the adaptation plan. The problem of the unclear 
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participation and long-term sustainable flood management projects is that the government 

agencies mostly only take responsibility for emergency cases (ibid). More effective plan should 

be a solution for the flood issues that takes not only short-term but also long-term planning into 

account. 

 

The working tasks of responsible agencies are often overlapping, which causes problems from 

time to time (Marks, 2011). Moreover, the government agencies accuse each other for the 

issues of plentiful structural methods on flood prevention without participation. This also leads 

to the failure of the associations to continue their flood management cooperation 

(Roachanakanan, 2014). 

 

3.7.1 Strategic Committee for Water Resource Management (SCWRM) 

The U.S. Agency for International Development12 (USAID, 2011) reported that Thailand has 

never been enacting on a law of managing water resources. The administration of water 

resource, managed by a department of the Thaiôs government is involved in 30 state 

organizations in more than 7 different ministries and integrated in over 50 laws (ibid). 

 

As a result, there are overlapping working tasks. For instance, the Department of Irrigation, the 

Department of Marine and the local administrative organizations (LAOs) are three 

administrations which are authorized equally to work on similar duties such as irrigation, re-

canalization, flood prevention and water transportation on their own method (Agenda 21 

Thailand, 2011). Reducing an overlap in working tasks may be useful for an efficient 

cooperation. This will maintain the relationship between governments to establishing flood 

disaster management policies. 

 

Thailand has started cooperation by setting up the so called Strategic Committee for Water 

Resource Management teams since 1989 (SCWRM). These teams, headed by the Prime 

Minister, were ordered to draft a water and flood management (Nikomborirak & Ruenthip, 

2011). 

 

The SCWRM developed a master plan, recommending the establishment of three 

organizations (Ibid). These are listed in the following: 

 

(1) The National Water Resources and Flood Policy Committee (NWRFPC) responsible 

for the formulation of the flood management policy and the proposing of the budget 

allocation for the cause. 

(2) The Committee for Water Resources and Flood Management responsible for 

executing the adopted policies and measures. 

(3) The Office of National Water Resources and Flood Committee, which is the 

secretariat body. 

The committee ï persisting of three sectors ï has played a major role in flood management 

even though it is not getting any support by legal authorities. The committee is allocating the 

budget to invest it on large-scale infrastructure projects to prevent flooding, for example by 

                                                
12 U.S. Agency for International Development. USAIDôs Regional Development Mission for Asia (RDMA) related to 
trade and natural resources management  
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constructing special flood ways and water reservoirs (Conben, 2012). Nevertheless, local 

communities are still suspicious about the transparency of the project and doubt that the cost 

effectiveness of the construction will be adequate and appropriate for mitigating potential risks. 

 

3.7.2 Participation and effectiveness for water governance 

The International Union for Conservation of Nature (IUCN) stated that a top-down approach 

on the cooperation and participation for the water management takes influences on the 

process of decision making of municipality authorities. The local residents are not able to 

express their genuine ideas because they have insufficient participation and this affects the 

local communities heavily. Their decisions are sometimes entirely made at high level and often 

result in local conflicts, reduction of natural resources and negative impacts on local 

communities and their livelihoods. 

 

Hence, the government agencies, which were involved in flood events management, still have 

the challenging task of collaborating the bottom-up and the top-down policy. The cooperation 

becomes even harder to achieve when the leader of the involved communities is from 

competing parties, which have various political ideas and different backgrounds (TRF, 2013). 

The government needs to listen to the communities in a more participatory approach and has 

to consider the different critical point of views of each stakeholder-driven water governance 

and river basin management. The municipalities should work as centralized authorities which 

bring all the ideas together and attempt to solve the flood problem by brainstorming and public 

hearing (Neef, 2008). 

 

This re-organization will bring a better result in flood managing. With those agreements, the 

majority group will be satisfied. However, improvements have to be done in participation and 

cooperation among government agencies themselves and between the national government 

and local authorities. In addition, to achieve a higher effectiveness of flood management in 

Thailand (The Work Bank, 2012), these improvements should consist of actively sharing 

information, linking data, preparing flood disaster damage evaluation and developing capacity 

buildings for enhancing the training. 

 

3.8 Chapter Summary 

Certain anthropogenic inventions are obviously exacerbating the impacts of flooding. The 

seven major issues illustrate that flood disasters are not only caused from climate change (as 

described in Chapter 2) but also from the human supremacy. Human activities can have even 

more impacts in the future. The problematic issues of artificial actions can be grouped into tree 

main topics: the rapidly developing factors, the technical factors and the administrative factors 

as a consequence. 

 

Firstly, the group of the developing factors is concerning the environmental effects of the 

dramatically increasing urban and rural development, including human settlements, urban 

expansion and deforestation. These developments are inadequate for the ecosystems along 

the river from the spring until the estuary. The issues concern the land, water and environment 

and have no benefits for the natural ecosystem and human-kind. 
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Thereby, this section provides the suggestion of the method of sustainable development. An 

urban development is expected to provide a green infrastructure13 (Europa, 2016a) or blue ï

green concept, and extended cities or re-settlements should be located in safe spots in the 

flood prone area while having enough space for water retention, channel diversion, more 

canals and recreation areas. Furthermore, plantation at the riverside habitats have various 

valuable benefits, such as an increase in biodiversity, providing a buffer-zone from water and 

a reduction of air pollution, which is moreover reducing the acceleration of the climate change. 

Well-managed human activities, economics and social benefits let the future generations live 

in harmony with the environment in the new settlements. 

 

Secondly, technical factors such as the uncertainty of flood forecasts and early warning 

systems and the private and public flood wall constructions may create foreseeable flood 

impacts. The emergency response to flood disasters are focused on short-term management, 

whereas for the preparation of certain areas for future flood impacts, a cost-beneficial solution 

for the capital investment on flood early warning systems and private and public constructions 

also needs to be created in a proper way and very closed cooperation between organizations. 

Also, the maintenance of up-to date technical instruments for weather and flood forecast on 

national scale is an essential requirement. The maintenance of these instruments is a better 

solution than only taking action when the replacement of the flood prevention structures is 

absolutely needed. While the technical instruments are maintained, this opportunity can be 

used to consider non-structural measures in the process to further adapt the constructions for 

the flood protection. 

 

Finally, more attention should also be given to the administration factors which involve 

insufficient long-term flood and water management, the ineffectiveness of land management 

in practice (In plan Implementation) and the lack of sustainable participation and collaboration 

by the administration authorities in flood mitigation and adaptation. The planning, design and 

management of flood preparedness is essential for communities to not solely be dependent 

on short-term plans in case of an emergency. More importantly, the short, medium and long-

term plans14 have to work together and jointly establish future tasks. 

However, the long-term view is leading the present strategy and policy to a well-performing 

framework under the future climate scenarios. The implementation of the regulation on local 

scale is important while the cooperation among organizations and other stakeholders are 

necessary. Especially in flood alleviation, not only the plans have to be suitable and well-

designed, but equally important is the consideration of the decisionïmakers and the financial 

supporters, because mostly with the support of these local authorities, the successful 

implementation of projects is guaranteed. 

 

The next chapter focuses on the European experiences and how to minimize the risks of 

flooding, the successful key on flood management, guidelines and the present of the Thai flood 

management. 

 

                                                
13 Green infrastructure planning is a successfully tested tool to provide environmental, economic and social benefits 

through natural solutions and help reduce dependence on 'grey' infrastructure that is often more expensive to build 
and maintain (Europa, 2016a). 
14 Thailand in the short-term (3 years), medium (5-10 years) and long-term (approximately 20 years) planning, in 

comparison to European countries (and UK) with respectively 25, 40 and 100 years. 



 

4 Flood Management in European Environment 

Flooding has continuously been an important topic for Europe. Since the nineteenth century, 

the European cooperation between countries trends to mainly support the planning of river 

basin scales, appropriate environment, sustainable assessments and an improved usage of a 

variety of techniques, which are available for flood risk management (McBain, 2012). 

 

This chapter reviews the challenges of flood management the European countries have faced 

with many different experiences. The first section defines the EU policy; with the examples of 

a legal basis for transnational cooperation and the difference of flood protection and planning 

law among EU cooperation on Elbe river, the remarkable international cooperation of the 

Rhine river (room of the river concept); in practice on the case of water retention area nearby 

Cologne, the spatial planning of the Elbe river, the experience of the Simbach blockage which 

led to a flash flood, the future plan the Danube river line of the ñflood protection action program 

2020ò of Bavaria.  Finally, the most interesting  practiced are  highlighted in multi-development 

is in the new Danube ñEntlastungsgerinneò in Vienna, Austria providing multi-benefit for flood 

management in mitigation and adaptation in nature. 

 

4.1 European Flood policy (EU Flood policy) 

4.1.1 The European Union flood protection and planning law 

The European Union (EU) enacts the top policy for their member states. It creates the main 

aim action plans and programs for floods. Since 2004, the European commission (EC) aims 

to set up cooperation between the EU and their countries for flood prevention programs and 

uses those measures in order to reduce the flood damages (Europa, 2016b). Those measures 

are as follows: 

 

¶ Improving coordination and co-operation by means of the development and the 

implementation of flood risk plans for all river basins and for coastal regions where 

human health, the environment or economic activities are threatened by flooding. 

¶ Developing and implementing flood risk plans by means of planning and 

communication. 

¶ Facilitation of the exchange of information and knowledge and sharing development 

experiences to promote the best practice. 

¶ Development of closer links and co-operation between research institutions and public 

authorities in charge of water management and flood protection. 

¶ Improved coordination between relevant EU policies. 

¶ Promotion of a better awareness of flood risks by the inclusion of the public in 

discussion while improving the communication between the public and the authorities. 
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4.1.2 The legal basis for transnational cooperation 

The legal basis for transnational cooperation consists of three general topics: 

¶ International treaties 

¶ EU community law 

¶ Basis for transnational cooperation within the national law 

 

The legal instrument plays an important role for grouping the territorial cooperation. This 

section of the chapter will provide an overview using the example of the Elbe River (ICPER, 

2009). 

 

Firstly, international treaties are, for example, treaties between Germany and the 

Czech Republic with other bilateral agreements such as the ñNeighborhood Agreementsò, 

ñThe Environmental Protection Agreementò, and ñThe Frontier Waters Agreementò. The 

agreements for the international commission for the protection of the Elbe (ICPER15 ï which 

tasks response to the main cooperation on the Elbe river project) and their present working 

groups have not constructed a law instrument for the commission, the action plans and the 

activities up to now. Their contract is established as a commitment on political level (ibid). 

 

Secondly, the EU community law concerns spatial development, flood management and 

especially the Strategy Environmental Assessment (SEA) and environmental impacts (ibid). 

 

Thirdly, the basis for transnational cooperation within the national law is especially concerned 

with Germany and the Czech Republic. Identifying differently flood law from country to country, 

the German federal focuses on their own national law of spatial planning, the Water Act etc., 

while a part of the Czech Republic is involved their flood prevention framework conditions, the 

Czech Water Act and the Czech Building Act (ibid). 

 

From this point of view, administrative tasks have to be developed, if the international 

cooperation demands to be a robust team work cooperation. One more task that the 

cooperation is supposed to do in that region is to help combining the working groups with the 

local public level. Working closely with the communities (bottom-up) will result in good 

agreements from the local perspective and real working experiences. Hence, local co-

operations will support the work of the international cooperation in that region. This local 

process will lead to a more effective work on border projects and other projects together in the 

future. 

 

4.1.3 The difference of flood protection and planning law within EU 

cooperation 

Each country of the European Union, especially the countries involved in the ELLA project, 

have been using the legal basis of five countries ï Germany, Czech Republic, Austria, Poland 

                                                
15 IKSE (Internationale Kommission zum Schutz der Elbe); International Commission for the Protection of the Elbe 

River (ICPER, 2009) 
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and Hungary. They apply the flood protection and planning law on the spatial planning which 

is focusing on different acts. Several legislations are concerned such as the nature protection 

law, the soil protection law, and the legislation on agricultural land use, forest, building law and 

water acts. These instances can be summarized in the following: 

 

Germany, has laws to improve the Preventive Flood Control, which involve several acts such 

as the Water Act (WHG), the Building Code (BauGB), the federal Spatial Planning Act (ROG), 

the federal Act on Waterways (WaStrG) and the Weather Service Act (DWDG). The Federal 

Water Act and the State Water Act, mainly focus on laws for water quality than on laws for 

flood protection measures. Legal structures integrate flood protection and spatial planning. 

Specific areas on flood plain areas are based on flood levels of a 100-Year-Flood (HQ 100). 

When the flood level is higher than a 100-Year-Flood (> HQ100), those areas are additionally 

included in the risk zone area. 

 

The actual action plan was approved for flood protection by the International Commission for 

the Protection of the Elbe River (ICPER). The action plan has been the cornerstone for the 

Czech-German cooperation during the implementation of the flood risk management plan and 

the flood prevention measures within the Elbe River basin. 

 

 

Figure 4.1 Planning systems in Germany and the Czech Republic (ELLA, 2006 p.8) 

The water planning in the Czech Republic is relevant for sectoral planning instruments such 

as the Water Act. Specific planning is used for river basin and sub-river basin plans. These 

plans refer to the flood protection and the water quality issues. The Building Act is involved in 

the spatial planning and is applied on district level. In practice, the flood protection areas are 

included in the land use plan, which also have restricted control of the land use activities. 
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The law allows settlement for specific purposes in some areas of the flood plain basin, called 

ñActive Zonesò (ELLA, 2006). Those settlements are suggested for these zones to utilize the 

land as recreational facilities, camping sites, etc. However, the river authority of the Czech 

Republic is responsible for the active zones under the basis proposal (ibid). 

 

The Czech Republic also has strategies and programs which have been adopted for the 

spatial development policy and the flood protection strategy. The Ministry of Agriculture is not 

the only section implementing programs for preventive flood protection and erosion control of 

agriculture soils. Besides that, the Ministry of Regional Development16 is having guidelines for 

the integration of flood protection, concerning the zoning plans for communities (Land use 

planning) (ibid). 

 

The flood protection of Austria focuses on the ñForestry Actò of the federal level. The flood 

planning measures and the management of forests will support preventive flood protection, 

which is concerning the hazard zone plan. The hazard zone is likely affected by events such 

as erosion from mountain streams, avalanches and other natural hazards. The plan is based 

on the water level of a 150-Year-Flood (HQ150) (ibid). 

 

On the level of regional planning, the spatial planning focuses on the protection of settlement 

areas, main roads, rail connections and other valuable areas from damages caused by 

disasters. For the spatial planning, the local plan is implemented in detail. The creation of 

hazard plans for restrictive areas on the local level is an application of the Austria Water Right 

Act (which is identified by a flood plan based on a 30-Year-Flood (HQ30)). For example, when 

the retention area is dangerous for living, then the local plan will not suggest developing 

activities in that risk location (ibid). 

 

The water planning issues of Poland are regulated in the Water Act (WG), in which the flood 

and the drought protection plans are included. The Planning and Land Use Act is involved in 

three levels of the land use policy: the national, the regional and the community level. For flood 

protection areas, the Polish law has different laws for rapid (imminent) risk of flooding and 

potential risk of flooding. Thus, the flood plan will be firstly designed to solve the flood problem 

of a high-risk area with river banks and dykes. Later, the potential flood area around the high-

risk area (outside the dyke) will be designed for the case of a dyke break (ibid). 

 

The water management of Hungary is regulated in act no. LVII from 1995, which aims on 

water management, water ways and lakes. Afterwards, the act from1995 was improved in 

2004 to have flood protection areas and landscape developments. In the 19th century the 

Vásárhelyi-Plan, improved the discharge of flood water and increased the water retention 

capacity of the large-scale flood polders. In addition, the better water use and management 

led to more sustainable land use. After that, the Act no. XXI from 1996 added the land use 

plans for the national territory, the regional boundaries and other special districts. The 

Hungarian water management has been developed from the year 1997 until late in 2006.  

                                                
16 The situation of water planning in the Czech Republic is the same as in Thailand. The difference is, that Thailand 

still does not have a zoning for flood areas in the obvious view of regulations and district laws. 
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The purpose of the update mainly focused on the use and development of river banks, flood 

plain areas, and most importantly, the value of restricted risk zone areas (ibid). 

 

It is remarkable that the five countries have a different focus on the manifold Acts, but still 

have joint activities and shared responsibilities for the flood protection projects. In comparison, 

the flood protection of Germany, Austria, Poland and the Czech Republic (which is mainly 

based on Acts) focuses to integrate river systems and river management. Austria lays 

emphasis on the Water Right Act and is combining it with the Forestry Act to deal with the 

flood management. Hungary is not only using flood prevention plans, but also trying to earn 

some more benefits by optimizing the usage of the river basin areas (ibid). 

 

 

Figure 4.2 ICPE and ELLA Strategies (Top-down policy) (ELLA, 2006 p.5) 

ñThe implementation is therefore calling on all such parties 

and authorities to join the transnational network of 

communication and cooperation, or to become a member 

of the transnational partnership. 

The result of the ELLA project as presented here has been 

coordinated with the project partners at the various national 

and regional levels, as well as with the Elbe Flood Action 

Plan of the International Commission for the Protection of 

the Elbe (ICPE) and its implementation. Building on the 

cooperation with the ICPE, this publication can be 

considered an addendum to the above flood action plan. 

While the ICPE is primarily concerned with issues that are 

the responsibility of the national and state environment 

protection authorities, the results of ELLA focus on activities 

of the bodies in charge of spatial planning matters.ò (ELLA, 

2006 p.5) 
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