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Abstract: One of the obligations under the recent EU flood directive for member states is to produce flood hazard and risk maps. Various countries and institutions have already created hazard and risk maps however. In this paper maps produced by governments and the insurance industry are compared in order to see which countries have maps available and how they are used at the moment. It appears that almost every European country has some sort of flood hazard map available but there are few countries that already have flood risk maps. These maps are mainly used for emergency planning, spatial planning and public awareness purposes, though the implementation of flood hazard information in spatial planning is mainly consultative and difficult to enforce over economic incentives. Besides governments, the (re-)insurance industry has created flood maps as well. Here they are used mainly for determining insurability and/or premiums (primary insurance) or to assess long-term financial solvability by creating loss-exceedance curves (re-insurance). Cooperation between insurance industry and governmental efforts with respect to flood risk mapping might prove to be beneficiary for both parties. In the light of the recent EU directive governments some key challenges are identified mainly related to the inclusion of flood defence structures and the incorporation of vulnerability and exposure indicators.
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1. Introduction
Flooding is considered to be one of the most important natural disasters (see e.g.ARMONIA, 2005). Worldwide, floods account for about a third of all insured economic losses and half of the fatalities due to natural disasters (Munich RE, 2005). In Europe, over 100 major floods occurred between 1998 and 2002, causing around 700 deaths, the displacement of about half a million people and at least € 25 million of insured losses (CEC, 2004). During the last two decades economic losses from floods have increased significantly due to increased socio-economic developments in flood-prone areas. As floodplains remain to be attractive areas to develop, the potential damage of flood events is likely to increase even further in the future. On top of that, global climate change enhances the hydrological cycle (IPCC, 2001), which could increase the amount of great floods (Milly et al., 2002). Because of these developments, many countries are recognizing the need to move from traditional flood protection strategies, which aimed at preventing a flood from happening, to risk management approaches in which the aim is to reduce the impact of floods (e.g. Germany (DKKV, 2004), Netherlands (Vis et al., 2003), UK (Tunstall et al., 2004) and more). In a flood risk management scheme, the aim is not only to prevent a flood from happening, but to reduce to total risk by managing all terms related to flood risk (hazard, exposure and vulnerability, see Kron, 2002). 
The European Commission has recognized this need to move towards a more holistic risk management approach and has adopted a flood directive (2007/60/EC) on the 26th of november 2007. Under this directive member states are obliged to assess (by 2011) and map (by 2013) flood risks and create coordinated measurement plans (by 2015). However, various countries and institutions have already created, or are in the process of creating, flood maps for various purposes, using different methods. In this comparative study, an overview is provided of flood mapping practices in Europe, including the current use of such maps.

2. Creating flood maps

On the American continent there is a long tradition in mapping floods. Flood mapping in the US began when the National Flood Insurance Program (NFIP) was initiated in 1968 (Burby, 2001) and in Canada flood risk mapping commenced with the National Flood Damage Reduction Program (FDRP) in 1976 (Roy et al., 2003;Watt, 2000). In Europe, on the other hand, the majority of the flood maps have been developed since the late 1990’s, when damages due to river floods increased significantly (Munich RE, 2005). Many of these initiatives and programs were triggered by large flooding events (Høydal et al., 2000), creating windows of opportunity to take action (Tunstall et al., 2004). Such mapping projects have mainly been initiated by national governments and the insurance industry, but also research projects and international river basin commissions have created flood maps. While many of the maps are called risk maps, most actually depict the flood hazard rather than the risk (see figure 1).
This variety in producers, each creating maps for their own purpose, has lead to diversity of maps being produced. A first indication on the spatial distribution of the flood hazard can be given by a compilation of the occurrence of historically documented floods. Some important information, like the extend and return period of a flood, are not included in such maps, making it difficult to base policy or measures on. Because of these shortcomings, numerical models are widely being used to calculate areas of inundation for standard events (e.g. a once every 100 year flood: Q100). Information about historic flood extends (e.g. flood marks or satellite images) can concurrently by used to calibrate or validate such numerical models.
Calculating inundation areas can be done in varying complexities (see e.g. Buchele et al., 2006), depending on the amount of data, resources and time available (see Figure 1). Firstly, the discharge corresponding to an event with a known recurrence time is usually estimated. This can easily be done using frequency analyses on discharge records. However, in national flood mapping endeavors, there is a need to include as good as all waterways, of which usually only a fraction is gauged. Where rainfall records are present runoff coefficients can be used (as done for Austria, Merz et al., 2008). In order to estimate discharges for the entire realm, regionalization techniques can used to extrapolate rainfall or discharge records (see e.g. Merz and Bloschl, 2005). Alternatively, available data on precipitation and discharge can be used to set up a hydrological model, which come in various forms of complexity (see e.g. Hurkmans et al., 2008), to estimate discharges along all reaches. Using such hydrological models has as added benefit that it’s relatively easy to account for climatic changes as well. These discharges subsequently need to be translated into water levels using rating (stage-discharge) curves (as done for the Czech Republic, Rodda, 2005). Overlaying such water levels over a digital elevation model (DEM) then yields the inundated area. Alternatively, 1D or 2D hydrodynamic simulations can be used to determine water levels and subsequently inundated areas. This is especially useful in more complex areas like confluences or polders and hydrodynamic models can generate additional (and potentially important) information like flow velocity and flood duration in addition to inundation depth. 
The resulting inundation (or hazard) maps can be combined with information concerning exposure and/or vulnerability in order to create risk maps. As most information concerning exposure and vulnerability is not quantitative, such maps often work with rankings or indices ( EU-JRC, Lavalle et al., 2005;e.g. ESPON, Schmidt-Thomé et al., 2006). Because there is such a wide range of parameters available there resulting maps are difficult to compare among another. 

Most risk maps produced, however, are essentially maps depicting potential financial damage as such information is often available from surveys after floods or databases on insured objects and goods. Direct damages are usually calculated using damage functions, which represent the relationship between inundation depth and the resulting damage of an object or land-use type. These damage functions are usually based on empirical data from past flood events, like the HOWAS database in Germany (see Merz et al., 2004). It should be noted that it has been shown that considerable uncertainties surround these damage functions (Merz et al., 2004) and that direct monetary damage is only part of the total (monetary) damage (Jonkman et al., 2003). While the exact numbers might therefore not be very meaningful, spatial patterns and changes between scenarios can be very usefull.
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Figure 1: Conceptual model for creating national scale flood maps.

With a wide range of data and/or models used in creating flood hazard maps, it should be noted that uncertainties in any of the data and calculations propagates and accumulates in the final output. Depending on the availability of data, major sources of uncertainty are in the statistical determination of extreme events, the regionalization of data, the quality of the DEM, the presence and/or failure of defence and in the damage functions. Especially the aspect of flood defences is a common shortcoming. Such structures are usually too small to distinguish on a DEM and are therefore often not included. When included, the assumption is usually made that the defences will not fail. 
3. availability and application

Various mapping efforts have been undertaken by various institutions for a variety of purposes. Some EU research projects have created EU wide maps in order to support EU regional planning in the context of European cohesion and solidarity (EU-JRC, Lavalle et al., 2005;ESPON, Schmidt-Thomé et al., 2006). While these projects also include indicators for exposure and vulnerability, the hazard part is relatively poor. ESPON uses historical floods from 1987 to 2002 to indicate the flooding hazard and the JRC uses the upstream catchment area as an indication of the flood hazard. The characteristics and use of flood maps from different governments and the (re-)insurance industry are summarized in table 1 and discussed in the following sections.

	
	Coverage
	Historic Events
	Hazard Zones*
	Risk Zones*
	Emergency Planning
	Spatial Planning**
	Construction
	Awareness
	Insurance
	Determine insurability
	Premium determination
	Probability – damage curve

	Switzerland12
	National
	
	X
	X
	X
	X
	X
	
	
	
	
	

	France3
	National
	
	X
	X
	
	X
	X
	X
	
	
	
	

	Spain10
	Per region
	
	X
	X
	X
	X
	
	
	
	
	
	

	Italy7
	Per region
	
	X
	X
	
	X
	
	
	
	
	
	

	Belgium (Flanders)
	National
	
	X
	X
	
	
	
	
	X
	
	
	

	Austria17
	National
	
	X
	
	
	X
	
	
	
	
	
	

	Hungary1
	National
	
	X
	
	X
	x
	
	X
	
	
	
	

	Luxembourg8
	National
	
	X
	
	
	x
	
	X
	
	
	
	

	Slovenia
	National
	
	X
	
	
	
	
	
	
	
	
	

	United Kingdom13
	National
	
	X
	
	
	x
	
	X
	X
	
	
	

	Germany4
	Per Region
	
	X
	
	
	X
	X
	X
	
	
	
	

	Finland2
	
	
	X
	
	
	x
	X
	
	
	
	
	

	Norway9
	Most Exposed
	
	X
	
	X
	x
	
	
	
	
	
	

	Sweden11
	10.000 km total
	
	X
	
	X
	x
	
	
	
	
	
	

	Latvia1
	10-100 km reach
	
	X
	
	X
	x
	
	X
	
	
	
	

	Poland1, 14
	Per region
	
	X
	
	X
	X
	
	X
	
	
	
	

	Romania1
	National
	
	X
	
	X
	x
	
	X
	
	
	
	

	Slovakia1+EU
	National
	
	X
	
	X
	x
	
	
	
	
	
	

	Lithuania1
	National
	
	X
	
	X
	x
	
	
	
	
	
	

	Ireland6
	National
	X
	
	
	
	x
	
	X
	X
	
	
	

	Estonia1
	
	X
	
	
	
	
	
	
	
	
	
	

	Greece5
	
	X
	
	
	
	
	
	
	
	
	
	

	Czech Republik1
	National
	
	
	
	X
	
	
	
	
	
	
	

	Bulgaria1
	National
	
	
	
	X
	
	
	X
	
	
	
	

	RMS Inc.15
	UK, BE, GR
	
	x
	x
	
	
	
	
	
	
	
	X

	EUROFLOOD16
	GR, FR, UK, IT
	
	x
	x
	
	
	
	
	
	
	
	X

	Rodda (2005) 
	Czech Republic
	
	x
	x
	
	
	
	
	
	
	
	X

	FRAT19 
	Czech Republic
	
	X
	
	
	
	
	
	
	
	X
	

	SIGRA21
	Italy - major rivers
	
	X
	
	
	
	
	
	
	
	X
	

	MaGIS
	Czech Republic
	
	X
	
	
	
	
	
	
	X
	
	

	HORA18
	Austria
	
	X
	
	
	
	
	
	
	X
	
	

	ZURS20
	Germany
	
	X
	
	
	
	
	
	
	X
	
	


Table 1: Overview of available flood maps from different governments and the insurance industry. *: Small ‘x’ denotes that maps are not final products but used in the process of creating Probability-Exceedence curves. **: Capital ‘X’ denotes that zone maps are (at least in some regions) supported by binding legislation. Small ‘x’ means that maps have a supporting/guiding role in the planning process. 1Jelinek et al. (2007); 2Virkki and Jarva (2005); 3Fleischhauer (2005); 4Greiving (2005); 5Sapountzaki and Dandoulaki (2005); 6www.floodmaps.ie (12-2006); 7Galderisi and Stanganelli (2005); 8www.gismosel.lu (12-2006); 9Høydal et al. (2000); 10Cantos (2005); 11Edwards (2004); 12Siegrist and Gutscher (2006); 13Fay and Walker (2005); 14Wanczura (2005); 15 RMS (2001;2004); 16EQECAT (2006); 17www.wassernet.at (01-2007); 18 http://geoinfo.lfrz.at/website/egisroot/services/ehora2/viewer.htm (01-2007); 19 http://www.mmc.cz (01-2007); 20Thieken et al. (2006); 21www.ania.it/sigra (01-2007).
3.1 National Governments

Maps with higher detail are created by government programs and most countries have some flood maps, though some more comprehensive than others. The responsibility for creating the flood maps does not lie with the same institution in every country. In some countries the mapping is centrally organized by a central governmental organization (i.e. Belgium, France, Ireland, Norway, Sweden and the UK). In many other countries this responsibility is transferred to regional governments (e.g. Lithuania, Spain, and Switzerland) or regional sectoral authorities like water boards (e.g. Germany, Italy and Poland). When such maps are produced by regional authorities, the format of the regional maps can differ considerably. In Germany and Poland for instance, different regions have maps showing different return period zones (Petrow et al., 2006;Wanczura, 2005) and in Germany a common standard has only recently been established. In the case of Switzerland however, there are very clear guidelines for kantons on how to prepare the maps (Zimmerman et al., 2005). Decentralizing of mapping has also resulted in fragmented coverage with many regions yet uncharted (e.g. Spain, Italy).
Denmark
 and Cyprus (Jelinek et al., 2007) seem to be one of the few European countries which have not initiated a flood mapping project yet. In most other countries, there are some flood hazard maps available.. The Czech Republic, for instance, has mapped flood plain areas and Bulgaria has created maps depicting areas that will be affected by dam breaks (Jelinek et al., 2007). Maps showing occurrences of historic events are available in Greece, Estonia and Ireland (Alexandris, 2005;Jelinek et al., 2007;OPW, 2007). For Ireland this is the first step in their national flood hazard mapping program. Lithuania and Latvia have used historical floods to produce maps showing hazard zones (Jelinek et al., 2007) and Slovakia, Romania and Poland also made use of historical events to deduce flood areas (Jelinek et al., 2007). Most other countries mainly use numerical models though to deduce flood prone areas. 

The exact methodology differs a lot between countries, and even within a country in cases where the mapping activities are left to regional authorities. Most mapping projects show hazard zones bases on the area inundated by a standard event (or events). A 1% (or once in 100 years) flood is the most widely used event, but many countries consider other recurrence periods as well. A once every 1000 year flood, which is considered by the UK (Bradbrook et al., 2005;Fay and Walker, 2005) and Hungary (Jelinek et al., 2007), seems to be the most extreme event considered in Europe, though Sweden considers a ‘highest estimated flood’. Only in the Netherlands are more extreme events considered (up to once in 10.000 years) in flood protection works due to its unique geographical situation. In addition to inundation, Switzerland (Zimmerman et al., 2005), Luxembourg (which uses the same methodology as Switzerland)
 and some Polish regions consider other factors in their hazard zonation as well, like flow velocity and flood duration.

Complementary to hazard zones, France, Switzerland and some regions in Spain and Italy have created risk zones by incorporating exposure in their mapping activities. France and the relevant Spanish and Italian regions all use population, urban settlement, and infrastructure as indicators for exposure, with the Italian and Spanish regions also including some environmental elements (Cantos, 2005;Fleischhauer, 2005;Galderisi and Stanganelli, 2005). Switzerland uses indications on potential damage and deaths per hectare to define risk zones (Zimmerman et al., 2005). In Flanders (Belgium), flood risk maps are not zoned but calculated as the product of the chance (return period) of different events with their corresponding damage. Water depth and the speed at which the water depth rises have been used to calculate damages for different land-use classes, vehicles and victims (HIC, 2003). In the UK, risk maps were not created as a final product, but have been used in a national scale flood risk assessments for present and future (2050 / 2080) situations (Hall et al., 2005).
3.1.1 Application

Flood maps created by national governments are used for a variety of purposes. The most frequently mentioned purposes are spatial planning and emergency planning. With respect to spatial planning there are several ways in which spatial planning can play a role. Most often flood zones are used to make recommendations on where to construct new buildings and where not, but also recommendations for building codes in certain zones is possible. How this is embedded in spatial planning policy differs greatly and is not always entirely clear. 

It seems that very often hazard maps mainly serve as informative tools for decision makers, but without a clear legal context. For Norway (Høydal et al., 2000) and Sweden
, for instance, the maps clearly serve as guidelines or additional information in the land-use planning process. In Finland (Virkki and Jarva, 2005) and the UK (Fay and Walker, 2005) there is a legal obligation to consider flood risks in the planning process, but not to the extent that developments can fully be restricted in the most flood prone areas. In Germany legislation with respect to flood risks has gotten stricter since 2005 as some amendments are now required in water, building code and spatial planning acts that will regulate land use in flood prone areas. Developments will still be possible when certain conditions are met though (Petrow et al., 2006). In France (Fleischhauer, 2005) and Poland (Wanczura, 2005) there is a legal base to prohibit developments in the most flood prone areas, though in Poland municipalities often do not follow these regulations because of financial reasons (Wanczura, 2005). In Spain (Cantos, 2005) and Switzerland (Zimmerman et al., 2005) it is up to the regional governments to decide how strict the hazard/risk zoning is incorporated in spatial planning law. Most regions (kantons) in Switzerland follow the recommendations based on the zoning, though sometimes adapted to the local context. 

Another often cited use of hazard maps by government is to raise awareness of the general public, politicians and decision makers with respect to flood risks. In the UK
, Ireland
, France
, Austria
 (HORA), Luxembourg
 and some regions in Germany
 there are flood maps online so the general public can get some insight into the flood risk in their area. In latvia and Lithuania the maps are not used as an instrument to create public awareness but to increase flood risk perception of decision makers and politicians (Jelinek et al., 2007).

In Flanders (Belgium), floods maps are used quite differently. A flood hazard map displaying HQ25 and historical flood extends are used for insurance purposes and a flood risk map (chance * damage) is used in ‘water control plans’ to facilitate cost-benefit analyses of flood measures. Another less often mentioned use of national flood maps is the basis for detailed risk assessment (Finland and Luxembourg).
3.2 Insurance Industry

Aside from governments, flood mapping on a national scale is also performed by the insurance industry. National insurance associations, as well as re-insurance brokers have mapped hazard/risk zones, or participated in such a project, in order to support their financial services. In Germany (ZÜRS)(Thieken et al., 2006) and the Czech Republic (MaGIS)
 inundation maps have been created by their respective national insurance associations. The zones delineated on these maps specify whether buildings in that area can be insured or under which conditions. The Italian insurance association is currently producing flood maps as well (SIGRA)
, relating flood depth and flow velocity with expected damage to determine flood insurance premiums. In Austria the national insurance association and the national government joined forces to create national flood maps (HORA)(Merz et al., 2008) by regionalizing flood discharge data computationally and manual checking/adjusting these result by local water experts before putting it into a hydraulic model. 

For the Czech Republic, two other flood hazard maps have been produced, both financed by the reinsurance industry. The FRAT
 system was set up to determine risk-adequate premiums for flood insurance, by differentiating 6 hazard zones. Besides that, Rodda (2005) created a flood model to calculate the probability corresponding to insured flood losses using synthetic flood events based on historical floods and rating curves. The motive for the latter is to know what the probabilities are for certain insured losses, so reinsurance costs can be adequately assessed and financial solvency of the insurers can be guaranteed (Rodda, 2005). This is often done by using so-called ‘loss exceedance probability curves’, displaying the probabilities corresponding to losses of a certain hazard. Such curves are obtained by calculating damages (loss) corresponding to flood events with different return periods (probabilities). To do so hazard maps of known return periods are combined with information on insured assets. The EuroFlood (EQECAT, 2006) and RMS (RMS, 2004) flood risk assessment models are specifically designed to do this. Both use stochastic precipitation data and a probabilistic approach on the failure of technical measures together with data on the extensive databases from the (re-)insurance industry on insured assets to calculate risks corresponding to flood events with known recurrence periods. As the initial precipitation datasets cover the whole of Europe, this methodology can be applied everywhere. At the moment the UK, Germany, Belgium, France and Italy are covered by one or more of these models and it is expected that coverage will expand in the future. As stochastic precipitation data is used, non-river floods can be assessed as well with this approach. While the methodology uses a chain of complex models and creates sophisticated hazard maps, the risk data is very specific and therefore mainly of use for the insurance industry itself. Non-insured assets are not taken into account and non-financial damage (cultural, ecological) and casualties are not addressed.

Besides maps that are produced by the insurance industry itself, in some countries insurers (can) use the hazard maps created by the government. In the UK, for instance, the maps created by the Environment Agency are forwarded to the insurance industry for use as well. In France, the hazard and risk maps are created under authority of the state for planning purposes. At the same time, the state adds a compulsary extra fee on all car and house insurances to cover flood losses. This fund is administered by the insurance companies but the state acts as reinsurer in case of an large disaster (Fleischhauer, 2005).

3.3 Others

Besides the insurance industry and governments there are some other producers of flood maps. The most noteworthy of these are transnational river basin authorities like the ICPR (Rhine), IKSE (Elbe), IKSO (Odra) and ICPDR (Danube). The ICPR has created the ‘Rhine Atlas’, featuring maps with 4 hazard zones based on water depth and 5 zones of potential damage and inhabitants affected (ICBR, 2001). A similar effort has been initiated by the IKSE.
4. Discussion and conclusions

It is evident that many European countries have initiated flood mapping activities during the last one or two decades. A wide variety of methods exists to construct flood maps, depending on the hydrological situation and the data and resources available. Most countries use numerical models to derive flood zones and the HQ100 zone seems to be used by most producers, though this is often not the event distinguished. Only a couple of countries rely mainly on historical events, which is sometimes used to complement the numerical zoning in other countries (e.g. Belgium (HIC, 2003)). In no case however, is the effect of climate change integrated in the creation of the hazard map.

Governments mainly use flood hazard maps as consultative tools in spatial planning, for emergency planning or to increase public awareness regarding floods. Binding legislation with respect to flood hazard zones is present in a limited number of countries, most notably in France and Switzerland. While the use of flood hazard maps in spatial planning is often easy on paper, it appears that there are considerable difficulties in practice. In many cases there is only an obligation to take flood hazards into account when planning developments (Norway, Sweden, Finland, UK), but the final decision is with the local planning authority who has many more considerations and usually chooses for the short-term economic benefits. Also in countries where it is on paper compulsory to adhere to flood zones in planning difficulties arise in practice. In Germany, its special federal structure with Bundesländer has as a result that many entities have a role (which can differ between Länder) in flood management which all have to cooperate and agree for anything to change (Samuels et al., 2006). In France hazard zones are preferentially underestimated by local authorities, especially because in case of a large flood the state will cover excess damage that the insurers cannot compensate. In Poland municipalities have to prohibit building in zones that are threatened by floods but very often this is not put into practice because of municipalities have to compensate the property devaluation, which they are not willing to do. 
Also in the insurance industry flood hazard information is used to distinguish zones. The insurance has a wealth of information on exposure (insured losses in this case), which they can combine with the hazard zones to determine insurability or premiums. Furthermore, long-term financial solvability can be assessed by probability-exceedance (PE) curves used by re-insurers. This sector has created very sophisticated models to determine flood risks, using stochastics precipitation datasets, hydrological and hydraulic models, and accounting for defence failures. Where this generates a wealth of information about spatial differences in risk for planning purposes of local/regional authorities, the main interest of the re-insurers is however the total average damage (PE curves), leaving the spatial information unused. Coöperation between the insurance industry and governmental institutions could prove to be mutually beneficial in this respect as governments usually have more data on hydrological parameters. Additionally, cooperation could avoid mismatches between where the government builds and where insurers want to insure. 

As good as all European countries already have some flood maps and with that a start to comply to the EU flood directive (2007/60/EC). However, many countries have to make the step from hazard map to risk map. Major challenges for EU member states in order to produce high quality flood risk maps will be to:

· Properly deal with uncertainties related to defences and failures

· Properly include effects of potential climate change and it’s uncertainties 

· Accurately assess damages related to flood events

· Appropriately include vulnerability and non-monetary damage on a spatial scale.

With respect to the last point, there is also the aspect of heterogeneity. As shown, there is already considerable diversity in flood hazard maps, even though the conceptual method is quite straightforward. To integrate vulnerability and exposure information there is no standard approach available because of the wide range of indicators and difficulty in quantifying them. Consequently, the resulting risk maps of member states will represent a wide range of assumptions and methodology and will be difficult to compare on a larger scale.
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� See Denmarks reply on the EU questionnaire on Hazard Mapping in 2003 � HYPERLINK "http://ec.europa.eu/environment/civil/prote/hazard_mapping/mss_eea_cc/denmark/hazard_mapping.pdf" �http://ec.europa.eu/environment/civil/prote/hazard_mapping/mss_eea_cc/denmark/hazard_mapping.pdf� 


� See � HYPERLINK "http://www.gismosel.lu" �www.gismosel.lu� (visited 01-2007)


� See Swedens reply on the EU or Kobe 2005 questionnaire � HYPERLINK "http://ec.europa.eu/environment/civil/prote/hazard_mapping/mss_eea_cc/sweden/hazard_mapping.pdf" �http://ec.europa.eu/environment/civil/prote/hazard_mapping/mss_eea_cc/sweden/hazard_mapping.pdf� or � HYPERLINK "http://www.unisdr.org/wcdr/preparatory-process/national-reports/Sweden-report.pdf" �http://www.unisdr.org/wcdr/preparatory-process/national-reports/Sweden-report.pdf� 


� � HYPERLINK "http://www.environment-agency.gov.ukl" �www.environment-agency.gov.uk� 


� � HYPERLINK "http://www.floodmap.ie" �www.floodmap.ie� 


� � HYPERLINK "http://www.cartorisque.prim.net" �cartorisque.prim.net� 


� � HYPERLINK "http://www.hochwasserrisiko.at" �www.hochwasserrisiko.at� 


� � HYPERLINK "http://www.gismosel.lu" �www.gismosel.lu� 


� E.g. North Rhine-Westphalia and Baden Wuerttemberg


� See contribution of Czech Insurance Association on the EU questionnaire on Hazard Mapping in 2003 � HYPERLINK "http://ec.europa.eu/environment/civil/prote/hazard_mapping/stakeholders/insurance/czech_republic.pdf" �http://ec.europa.eu/environment/civil/prote/hazard_mapping/stakeholders/insurance/czech_republic.pdf�


� See � HYPERLINK "http://www.ania.it/sigra" �www.ania.it/sigra� (visited 01-2007)


� See � HYPERLINK "http://www.mmc.cz" �www.mmc.cz� (visited 01-2007)
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