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Abstract. RainPortal (http://sudplan.ait.ac.at/RainPortalServer) is a web portal
that has three main targets: 1) Provide access to scientifically sound data related
to some key climate change aspects in Europe, 2) Provide concrete data about
climate change related local precipitation changes by using climate model output and 3) Easy usage and incorporation of the provided information into existing planning workflows.
Keywords: climate change, mitigation, precipitation, IDF, SUDPLAN, Delta
Change.

1

SUDPLAN

The SUDPLAN (Sustainable Urban Development Planner for Climate Change Adaptation) project ([2] and http://sudplan.eu), which ran from 2010 to 2012, produced a
set of services that provide climate change related information, including services to
carry out projections of historical local data provided by a user. These projections to
the future up to the year 2100 can be done using different assumptions about expected
climate changes. These services are based on OGC standards and are accomplished by
a decision support system [7] as a frontend. This frontend, called “Scenario Management System” (SMS), targets the whole planning process for cities, including management of resources. While this works well and brings a lot of climate change
services to the planner’s desk it also adds the requirement to get familiar with a complex tool.

2

Calculation and Usage of IDF Data

IDF is the acronym for Intensity, Duration, and Frequency. Based on measured or
calculated high-resolution precipitation data over at least 30 years IDF curves are
created using different standardized statistical methods [1]. These curves describe, for
a given recurrence frequency (often also named return period) and rain event duration,
the maximum precipitation intensity to be expected.
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The intensity can be expressed in mm rain per event duration or in mm per time
step – SUDPLAN services uses mm/h. A typical IDF curve is shown in Fig. 1, featuring for different frequencies (1, 10, 100 years, color coded) the relation between duration (up to 10 hours, to the right) and intensity (up to 100 mm per hour, to the top). As
an example, this curve shows that for a 2h rainfall period the strongest intensity to
expect every year is about 10 mm/h, i.e., in total 20 mm during the event. But over a
10 year period the maximum intensity to expect is 20 mm/h, and in a 100 year period
even more than 30 mm/h has to be expected.

Fig. 1. Typical IDF curves

The most prominent usage of these curves is in the dimensioning of infrastructure
and buildings for drainage of rain water from a given area. One of the SUDPLAN
pilots ([5, 6]) considered problems related with surface water runoff in the city of
Wuppertal.
In general, recommended IDF curves are available in most European countries. In
Austria we are in the lucky position that one of our ministries (Ministry of Life;
http://lebensministerium.at) provides this information free of charge (http://ehyd. gv.at/).

3

Why Take Climate Change into Account?

The actual planning process is based on the knowledge of past conditions. So in the
case of planning taking IDF data into account, these actual data are based on statistics
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about rain conditions over the last 30 years. From this database a sound statement can
be given about what type of rain events to expect.
Thus the planning for buildings and infrastructure that should last some 10 up to
100 years is based on historical data. This leads to the question if these historical statistics will still be valid in the future. How much will climate change influence and
invalidate the IDF data used? But this question cannot be answered on a global level;
local conditions need to be taken into account.

4

IDF Changes from Different Climate Projections

Future precipitation from global (GCM) and regional climate models (RCM) indicates
a large variability. This suggests combining outputs from various models to get a
more “robust” estimate of what the future precipitation will be [9, 10]. Currently the
SUDPLAN rainfall downscaling is performed with an ensemble of four future projections from one RCM representing different GCMs and IPCC emission scenarios [10].
Updates with more projections are expected during 2013.
Existing results from RCMs do not accurately reproduce short-term intensity variations (intense short-lived rainfall events) nor small-scale local variations related to,
e.g., topography. The Delta Change method used for further downscaling in
SUDPLAN is a way to overcome these limitations and provide expected changes of
present rainfall characteristics for a specific future 30-year period (up to period 20712100). In the Delta Change method, historically observed rainfall or IDF data is modified to reflect expected future conditions, based on statistical analyses of climate
model results. For details about the approach used in SUDPLAN, see further [3].
SUDPLAN’s services thus require local historical data to be projected to the future. The usage of local data provides actual local conditions to the result. The influence of future climate change is highly uncertain as there are a lot of different climate
models and global emission scenarios available [9, 10]. Today, no one can tell which
of them provides the best approximation - or if the future conditions will be outside
all the bandwidth of all model results. This is the reason why SUDPLAN services
provide results for an increasing list (Table 1) of emission scenarios and global as
well as regional climate model combinations. These combinations are referenced as
“climate projections” and are described in detail on the SUDPLAN website [8]. Table
2 describes the main characteristics of the used emission scenarios.
Using all these climate projections will result in a broad range of possible results.
This range gives the user an impression of the bandwidth of conditions to expect in
the future. Subsequently, it is still up to the planner to decide based on his knowledge
and experience – but now this is based on scientifically sound estimations of expected
future conditions.
Table 1. Actual available combination of emission scenarios and climate models

IPCC scenario
A1B
A2
A1B
A1B

Global Model
ECHAM5
ECHAM5
HADCM3
CCSM3_A1B

Regional Model
RCA3
RCA3
RCA3
RCA3
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Table 2. Main assumptions of the used IPCC emission scenarios

IPCC scenario
A1B

A2

5

Main assumptions
• Rapid economic growth.
• A global population that reaches 9 billion in 2050 and then
gradually declines.
• The quick spread of new and efficient technologies.
• A convergent world - income and way of life converge between
regions. Extensive social and cultural interactions worldwide.
• A balanced emphasis on all energy sources.

• A world of independently operating, self-reliant nations.
• Continuously increasing population.
• Regionally oriented economic development

RainPortal

In contrast to the complex GUI ([7]) developed in SUDPLAN, RainPortal targets only
the projection of precipitation data with the explicit goal of providing a simple user
interface. The idea is that a planner already has his tools to do his job in terms of, e.g.,
hydrologic or hydraulic modeling. Therefore, the RainPortal only provides additional
model input information in a format that can easily be used in the established planning process. The first version of the RainPortal allows only the projection of IDF
(Intensity-Duration-Frequency) data.
To use the RainPortal, historical IDF data are needed as a table. Different formats
can be used. The 3-column format contains the columns duration (in minutes), frequency (in years) and intensity (either in mm per event duration or in mm per hour) in
this order (Fig. 2).

Fig. 2. IDF data in 3 column format

Another format is one column per frequency. The units to use are the same as before
(Fig. 3).
As RainPortal was developed in Austria there exists also the option to use the data
format as downloaded from the Austrian ministry.
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Fig. 3. IDF data in one column per frequency format

IDF data are always based on a rain time series of a specific location and are therefore only representative for specific coordinates. These coordinates need to be provided in the WGS84 reference system.
The input data need to represent at least a historical period of 30-years. As the data
from the whole time span are used, the year in the center of this period is taken as
time reference. This year has also to be specified.
The first step using the RainPortal is loading the IDF curves into the browser (Fig. 4).

Fig. 4. Loading local IDF curves

The loaded data are shown on the web page as 2D graph and as a table immediately allowing checking.
The second step is the specification of the target period, this is the period used to
project the historical data to. Again the center year of a 30-year period has to be specified. The service can perform calculations between years 2011 and 2100, which
means a center year in the interval 2026 to 2085.
The service can provide results for different climate projections. But for practical
use the option to calculate the minimum and maximum expected values over all climate projections would be most useful.
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Pressing the “Start” button will send the input data to the server, triggering the calculations on SHMIs server (Fig. 5), which will take some minutes.

Fig. 5. Requesting projection to the future

Fig. 6. 3D visualization of results
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In the third step, the historical data as well as the projections can be examined in a 3D
graph (Fig. 6) that can be moved, rotated and zoomed interactively to visualize
different aspects. The graph compares historical data (black) with the minimal (green)
and maximal (red) values from all calculated climate projections. This example shows
a general increase in the intensities to expect.
The same values are available as table (Fig. 7). Additionally, the result for each
single climate projection is available. It should be mentioned that it is not clear in
advance which climate projection will deliver the maximum values. This is even true
within one IDF table, where sometimes one projection delivers the highest intensities
for lower frequencies, and another projection for the higher frequencies.

Fig. 7. Results

The fourth and last step is to download the result. This can be done in different
formats to ease the integration of the results into the established planning process.
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Privacy and Data Security

RainPortal is not interested in storing any data about the user. Therefore, the easiest
option would be to have the service and all results available to every user without the
need for any login. However, this would imply that the results cannot be assigned to a
specific user and the uploaded data and results will be visible to everyone. This could
raise a problem, as the user might not have the right to publish the data.
Because of this a user management is needed in RainPortal, allowing each user to
see only their results. The input data and results will be available to the user for visualization and download for some days and will be deleted afterwards to avoid resource
consumption on the server. RainPortal will only keep some statistics and comments
provided by the users.

7

Concluding Remarks

We, the developers of RainPortal, have two goals in mind: 1) The provision of climate change related data to the community and 2) We want to learn about who is this
community, how do they use the data, what are their needs and how can we make
RainPortal and SUDPLAN as a whole an even better product. So we are asking every
user for feedback.
Depending on the success of the RainPortal, future versions might also allow projections of rain timeseries. In contrast to IDF curves, this provides information about
changes in overall precipitation volume and changed rain patterns between the yearly
seasons.
A key issue is to make the user fully aware of the uncertainties and limitations in
the estimated future rain intensities. Local short-term rainfall is notoriously difficult
to simulate by climate models, due to the high variability in time and space. In addition, IDF calculations require extreme value analyses that add further uncertainty to
the estimated future changes. The final results thus must be considered as very approximate indications of what is likely to happen in the future; which is the probable
sign of the change (increase or decrease) and which is the probable magnitude of the
change (small or large). In RainPortal, it is strongly recommended to evaluate all
available projections to see the range of possible outcomes and on that basis make a
qualitative interpretation of the probable change. By combining this with a careful
“climate sensitivity analysis” of the system under study (e.g., by identifying rain thresholds at which system response dramatically changes), we hope to provide a useful
and sound basis for climate change impact assessment.
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