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Climate change is intensifying the hydrological cycle, leading to more The developed tool Catchment2Storm overlays a user-defined
frequent and severe flood events worldwide. In Greece, recent catchment shapefile onto the national IDF grid, calculates area-
disasters have exposed the vulnerability of aging infrastructure: weighted IDF parameters for each intersected sub-area, and
bridges, drainage networks, flood protection structures, and river buffer synthesizes a complete hyetograph. The storm is reduced spatially
zones seem to fail repeatedly because they were designed to outdated using the Area-Reduction-Coefficient ¢ (Phi), and is temporally
rainfall patterns. Examples: Storm Girionis (2019) (Fig.1la), Cyclone rearranged using the Alternating Block Method (ABM), resulting in a

lanos (2020) (Flg 1b) Storm Danlel (2023) (Flg 1c) realistic design storm profile. The Catchment2Storm can provide a
- . | ready-to-use hyetograph for any user-specified return period, storm
duration, and time mterval (Alamanos & Papaloannou 2025).
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' WMO (2020) (b); Figure 3. An example catchment overlaying with the official Greek IDF Grid, where each cell
has its own set of IDF parameters. The users do not have to open any spatial files, like in

this figure. Instead, they can just load their catchment’s shapefile in the Catchment2Storm
App. They will get (as a first output) the (black) set of IDF parameters for their catchment.

- - - Final outputs include a plot of the hyetograph, an Excel summary, and CSV
Figure 1. Examples of recent extreme events in Greece. tables formatted for direct use in HEC-HMS and HEC-RAS hydrologic and
hydraulic models. We have applied the Catchment2Storm tool to all Greek
sub-catchments, (N=10,773), using a batch-run approach in Python, which
also summarized key metrics for different hyetographs.
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 Yale Climate
Connections (2023)(c).

Based on our experience with previous Greek case studies, hydraulic
simulation models, and hydro-dynamic representations of flood events under
the aforementioned hazards, we see the need to underscore two factors:

1) The role of Intermittent Streams & Ephemeral Rivers (IRES): Responsible
for the several flooding cases (see example Figure for the case of Kineta,
2019) (Alamanos et al., 2024).
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This indicates the need to map IRES, as they are not mapped in Greece, rotal o BN ) Rl (/b
and usually not considered in flood protection plans, however, as proved, D"”“"" e e destgnstorm examples
60 - 109 A. T=25yr, D=24hr []47-95 A. T=25yr, D=24hr

1109 - 158 B. T=50yr, D=24hr
1158 - 207 C. T=100yr, D=24hr

B. T=50yr, D=24hr
C. T=100yr, D=24hr

these can cause severe damages under all scenarios.
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To build resilience, flood protection design must be updated to reflect current and

future climates, and this must be reflected to our workflows and regulations:

 Map Intermittent Rivers and Ephemeral Streams (IRES) and integrate them in
flood protection planning. We showed that these have been mainly responsible
for several events, leading to ‘surprising’ floods.

 The Catchment2Storm tool can streamline the traditionally complex and often
manual process of generating design storms by automating geospatial analysis
and storm synthesis directly from national IDF data.
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