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ABSTRACT
After the heavy rainfalls in August 2005, the Office for Waste, Water, Energy and Air of the Canton of Zurich (AWEL) installed a special 

visualisation of probabilistic data. Those called persistence tables are used for a representation of different hydrological model simulations. 

They provide a comparison of the published model simulations and an overview of the different members within a simulation. For a long 

time AWEL has wished to integrate this form of representation of probabilistic models into the Joint Information Platform for Natural Hazards 

(GIN). Since 2023 the persistence tables are in GIN applied to the hydrological runoff forecasts based on COSMO-1E and COSMO-2E-weath-

er-models.  During 2024, the persistence tables will also be available for other parameters with probabilistic forecasts (e.g. air temperature, 

peak wind and wind speed).

INTRODUCTION
In August 2005 torrential rain fell for days on end across extensive areas north of the Alps in Switzerland. In some locations, more rain fell 

than had ever been seen since records have been kept. Within a matter of hours, the water in some lakes reached maximum level, brooks 

and rivers became torrential streams and landslide processes were triggered on numerous slopes. Six people died. The cost of the material 

damage caused approximately three billion Swiss francs. The event analyses afterwards showed, that the integrated risk management has to 

be improved to handle natural events. One approach to manage flood events in a better way are persistence tables. 

After 2005, the AWEL has successfully implemented persistence tables in their early warning system. Within the last years, the requirement of 

using the persistence tables all over Switzerland has been arise. The Joint Information Platform for Natural Hazards (GIN) has been identified 

as ideal environment for using the persistence table for all Swiss authorities. The platform GIN has been developed from 2008 to 2010 as 

part of the Swiss federal government’s OWARNA project, which aimed to improve early warning of natural hazards. It is operational since 

2011. Primary goal of GIN is to provide natural hazard information. GIN integrates natural hazard data from Federal and Cantonal levels 

(and partly even private level) which is a huge advantage for all stakeholders involved in natural hazard management (Federal, Cantonal, 

Regional, Communal crisis committees). Stakeholder not only use GIN’s ample database for their early warning and crisis management ac-

tivities, but also benefit from the seamless IT operations, ensured by the Federal Government.

The data in GIN encompass Meteorology, Hydrology, Snow & Avalanches, Earthquake, forecast, danger maps which are visualized to a large 

variety of professional users before, during and after natural hazard events. The data on the platform is available for the last three years. The 

data is delivered and updated nearly real-time directly form the institutions mentioned above. In fact, GIN consider all natural hazard data 

in Switzerland and its neighbouring regions from the surrounding countries, which provide the basics to handle natural phenomena in the 

alpine country. The GIN Platform is continuously implemented and updates with new products and parameters. Persistence tables are one 

of the newest and most efficient tools developed.

METHODS
In order to be able to make predictions about the runoff in a catchment are today used complex models. The long forecasting times are 

accompanied by increasing uncertainty. Deterministic models are not able to represent these uncertainties. Since the meteorological input 

variables represent a substantial part of the uncertainties in hydrological forecasts, so-called ensemble forecasts of meteorological models 

can be used to represent the uncertainty in the hydrological forecast. MeteoSwiss uses the numerical weather forecast model Consortium 

for Smallscale Modelling (COSMO) for weather forecasting in the Alpine region. Two different ensemble configurations are in use. The 

COSMO-1E calculates eleven members per ensemble forecast, eight times a day with a mesh size of 1.1 km. In contrast, with the COSMO-2E 

only four daily calculations are carried out, but with 21 ensemble members on a grid of 2.2 km. With the help of the ensemble members, 

the probability of occurrence of a particular weather event can be estimated. The resulting ensemble members differ in their initial and 

boundary conditions, which leads to different results in the weather forecast. This method of ensemble forecasting is used to reflect possible 

uncertainties in the initial and boundary conditions as well as in the model itself. Depending on the ensemble configuration (different me-

teorological input parameters), eleven (COSMO-1E) or 21 (COSMO-2E) members are obtained for the hydrological model. This also allows 

a hydrological ensemble forecast to be carried out, which reflects the uncertainties in the meteorological input parameters. Through this 

method, a probabilistic prediction can be made with a deterministic model.

The so-called persistence table is an attempt to represent this concept of the uncertainties of individual members in an ensemble as well as 

the persistence/change in the prediction of an event as intuitively as possible. The X-axis of a persistence table shows the forecast days, the 
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Y-axis the time of the model runs at which an entire ensemble run was calculated. Within the single cells of the table, statistical values are 

represented. The colour of the individual cells, is related to the exceedance of threshold values. 

RESULTS AND DISCUSSION
The persistence table in GIN has various elements, which will now be explained using an example with the predicted discharge using 

COSMO-2E. 

The Y-axis shows the calculation times of the predictions. The ten most recent forecasts at the selected time are shown. The oldest of the 

ten forecasts is shown at the top, the newest at the bottom. For the example selected in Figure 1 using COSMO-2E, the forecast values for 

the next five days are shown.

The time axis is shown on the X axis. If a user selects the option of the persistence table, the ten most recent forecasts for the current time 

are given by default. The number of forecast runs can be adjusted with the help of the option Calculation times. Model runs can be added 

or excluded. The maximum number of predictions runs which can be compared simultaneously using the persistence table is ten. Below 

the persistence table there are threshold values. If available, federal threshold values are displayed in GIN by default. However, individual 

threshold values can also be defined. The persistence table itself shows different characteristic values per run and day.

Colour: If, for a forecast run, at least one third of all members exceed a threshold value on one, the cell on this day is coloured according 

to the colour of the threshold value. For example, in Figure 1, six members exceed the threshold value of orange (400 m3/s) and seven 

members exceed the threshold value of yellow (260 m3/s), the cell is coloured yellow (since only six members have exceeded the threshold 

of 400 m3/s).

Statistical values: For each day, the hour with the maximum value is visualized. Two numbers are provided in a cell per day, separated by 

a backslash. The number on the left represents the maximum value of the forecast for this day. The number on the right represents the 

predicted median of all members at the same hour. The maximum scenario can be used to identify extreme values.

Hover element: If the mouse is moved over a cell, an overview of the individual members appears in a mouseover. The members are sorted 

and displayed according to whether threshold values are exceeded. In addition, the output time (hour) of the prediction is shown in the 

cursor element.

In contrast to the conventional representation of discharge values in hydrological ensemble forecasts (i.e. so-called spaghetti plots) per-

sistence tables offer an additional possibility to compare successively calculated ensemble forecasts with each other. This allows users to 

quickly assess how robust a prediction is. The specification of the median and the maximum value of the discharge also allows a rough 

estimate of the scatter of the individual members of an ensemble.
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CONCLUSIONS
With the GIN application, Switzerland has a powerful tool for early warning of natural hazards. The representation of probabilistic data is 

becoming increasingly important and it is crucial that users recognise and understand the uncertainty of the information. Persistence tables 

integrated in the Joint Information Platform for Natural Hazards (GIN) are another exciting product in order to provide users with additional 

information for managing flood situations. The use of persistence tables aims to provide decision-makers in flood protection with a com-

prehensive overview of the overall situation. This will support all stakeholders involved in natural hazard management (Federal, Cantonal, 

Regional, Communal crisis committees) to identify the most appropriate measures for each situation.
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