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Catchment Tordera - Team 03 Presentation

Summary :

•Located in Catalonia - Spain.

• Area: 870 km²

Climate change impacts on 
flash floods
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Methodology

Frequency analysis (2015-2100):
- P24h
- Modeled Q’s (100y)

Long-term
IDF
Flooded Areas (Telemac)

Frequency analysis (1984-2008):
- Historical P24h (limitations)!
- Historical Q’s (limitations)!

IDF
Flooded Areas (Telemac)

Variables 
evolution assessment

Historical 
data

Climate 
change 

projections
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Objectives

Tasks of the week :

1 Validation and calibration of Hydrological model.

2 Analyse frequency of the historical vs future projections.

3 Construction of Hydraulic model.

4 Creation of historic and projected flood risk maps.

See the impact of global warming on the Tordera catchment area

“Human need to predict”
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Hydrologic Model - HEC-HMS 3
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Hydrologic Model - HEC-HMS 4
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Hydrologic Model - HEC-HMS

Performance Criteria
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Climate Change - Selection of a Model (CMCC_ESM2)

Climate Change Comparison between Historic and Climate Projection Extract of Results from Statistical Analysis 
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IDF Curves

IDF Curve of a 50 Year Storm Event at Station 0251B
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Discharge Results for Projected Scenarios 8

Subbasin 2 Results for Projection Scenario SSP245
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Frequency analysis Q (Historical vs CC Projections)

Historical vs Scenario ssp370                                          Goodness-of-Fit test Kolmogorov–Smirnov                                                
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Frequency analysis Q (Historical vs CC Projections)

Historical vs Scenario ssp370
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Frequency analysis Q (Historical vs CC Projections)

Historical vs Scenario ssp585
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Frequency analysis Q (Historical vs CC Projections)

Historical vs Scenario ssp585
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Hydraulic Model

     Definition of the study area

● Model the entire watershed or just the 
downstream section?

⇒ Downstream section
● Downstream of the catchment : business 

and housing areas (12 x 8 km). 

● Impact of a flood of return period : 10, 20, 
40, 100, 200, and 500 (historical data and 
climate change analysis)
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Hydraulic Model

Mesh and Boundaries Conditions
Boundaries Conditions :
● Upstream hydrograph

○ Steady
○ Unsteady

● Downstream sea level

Figure : Flood 
hydrograph for Tr = 500 
(historical values)

Figure : Mesh of the 
domaine 
(BlueKenue)
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Hydraulic Model (historical data)

Flooded area:
● Different return periods

● Enables damage analysis

● Enables the creation of 
risk management plans
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Hydraulic Model (historical data - water depths)

T (years) Qp (m3/s)

10 287.40

20 348.14

40 407.71

100 485.66

200 544.35

500 621.80
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Hydraulic Model (historical data - water depths)

T (years) Qp (m3/s) Qp ssp245

10 287.40 955.05

20 348.14 1179.01

40 407.71 1400.28

100 485.66 1688.77

200 544.35 1905.99

500 621.80 2192.57
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Conclusions

● We have to limit climate change. 
● Projection of increase in P, Q, Flooded area.
● Significant (>>) difference in extreme events frequency 

between historical (limited amount of data) and projected 
scenarios (climate and hydrological models uncertainty).

Further work can be done:

● Improvement of mesh resolution for the Hydraulic Model. 
● Estimation of material damages based on Catalan 

Administration hazard criteria and land use.
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Thank you !
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