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Figure 4. Relative changes in IDF relationships between the control (1961–1990) and scenario (2071–2100) runs of the
CMIP5 GCMs for different return periods and aggregation levels, combining all RCPs.

Figure 5. Future IDF curves (2060–2069) after quantile perturbation based on the CCLM model versus the historical climate
IDF curves (2001–2010) at Uccle.

801



Figure 6. Future IDF curves (2071–2100) after quantile perturbation based on the CMIP5 GCMs versus the historical climate
IDF curves (1961–1990) at Uccle.

4 CONCLUSIONS

This study focused on validation and future projection
of IDF curves obtained from the CCLM model and a
large ensemble of CMIP5 GCMs, with precipitation
durations ranging between 15 minutes and one month.
The future IDF curves were developed by applying
climate change factors on extreme rainfall quantiles
to existing IDF curves that were based on raingauge
observations.. This was done to the respective dura-
tions and return periods, in the framework of a quantile
perturbation downscaling approach. The results show
a clear tendency of the expected extreme precipita-
tion intensities for the future to increase. Considering
the higher intensities of precipitation (T > 1 year), the
amount of increase is higher for smaller time scales
and larger return periods. The precipitation intensity
with hourly time scale and 10-year return period may
increase up to about 100%. Furthermore, the increase
in the design storm intensities as derived from the
CMIP5 ensemble increases with the CO2 concentra-
tions in the emission scenarios, ranging from 37% in
the RCP2.6 scenario to 64% in the RCP8.5 scenario.
The results of this study indicate that the current IDF
curves are not sufficient to represent future precipita-
tion patterns and emphasize the necessity of upgrading
the curves for designing, operating and maintaining
municipal water management infrastructures in the
future.
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