
Flood losses: From data collection to loss estimation
Isabel Seifert, Heidi Kreibich, Annegret Thieken

GeoForschungsZentrum Potsdam 

The estimation of economic flood losses is a crucial part of cost-benefit-analyses to support decisions in flood risk management. However, research on flood loss modelling has not gained much attention so far. Therefore, improved and scientifically sound loss models for different sectors (agriculture, business, private households, public infrastructure, etc.) are a fundamental step towards a cost-effective flood management.

To estimate economic flood losses several kinds of information are necessary:

Flood scenarios provide information about the flooded area, inundation depths and other characteristics of the flood.

Data on land use and asset values show the spatial distribution as well as the values of objects at risk.

Loss models link both data sets. They relate characteristics of the flood (e.g. inundation depth) and of the elements at risk (e.g. building material) to direct flood damage (loss ratios). In combination with asset values an estimate of the total direct flood losses per scenario is achieved.

One major problem in developing flood loss models is the availability of data about flood losses. Currently in Germany there are several data sets, which are collected with different methods (e.g. experts judgement, telephone surveys) and by different stakeholders (e.g. insurance industry, science). They are from different quality and stored at different locations. For the future it is therefore important to develop coherent criteria for data collection and create a quality controlled data-base for save storage of future and already existing data.

For example, data on flood losses was collected after flood events in 2002, 2005 and 2006 in Germany. In the computer-aided telephone interviews details about the damage to buildings and inventory as well as the characteristics of the hydrological impact, presence of contamination, lead time and undertaken emergency measures, company characteristics, long-term precautionary measures, flood experience and resulting business interruption were retrieved. Based on this dataset an empirical loss model was developed on the microscale. It distinguishes between loss to buildings and loss to equipment and inventory. Four business lines as well as three company sizes (given in number of employees) are differentiated. Water depth was identified as the most important flood impact parameter. Factors, which can be additionally included in the model, are contamination of the flood water and applied precautionary measures. For instance, for small companies (with less than ten employees) from the sectors “producing industry”, “trade (including catering and transport)” and “public and private services”, loss ratios for buildings are estimated to be 8-10% given a water depth up to 20cm, whereas in the sector “corporate services” 14% are estimated. The occurrence of heavy contamination without any precautionary measures can increase these ratios by up to 11%. No contamination and good precaution result in a reduction by up to 20%. A comparison with loss functions from other sources shows, that our functions are partly within the same range than the other functions and partly exceed the other functions.

To upscale the model for an usage on the mesoscale, land use data as well as census data on the spatial distribution of companies were used. To evaluate the performance of the mesoscale model, the model was applied to three municipalities in Saxony, which were affected by the 2002 flood event. The results were compared with loss records of the flood 2002 from SAB, Saxony´s bank for reconstruction. In one municipality the model performs quite well, whereas in the other municipalities it shows either an overestimation or an underestimation. Potential reasons for the differing performance in the three test areas might be due to the different economic structure of the areas. Therefore, to improve the model further validation of the whole model is necessary.


