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Catchment Tordera - Team 03 Presentation 2

Summary :
*Located in Catalonia - Spain.
* Area: 870 km?

Climate change impacts on
flash floods
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Methodology 3

Variables
evolution assessment
)
Frequency analysis (1984-2008): Frequency analysis (2015-2100):
- Historical P24h (limitations)! - P24h | L
- Historical Q’s (limitations)! - Modeled Qs (100y) m
Long-term ™
IDF IDF
Flooded Areas (Telemac) Flooded Areas (Telemac)
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Objectives 2

Tasks of the week :
Validation and calibration of Hydrological model.
Analyse frequency of the historical vs future projections.
Construction of Hydraulic model.

2 W DN R

Creation of historic and projected flood risk maps.

See the impact of global warming on the Tordera catchment area
~ “Human need to predict” o

—
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Hydrologic Model - HEC-HMS 3

Discharge Results - Calibration Period: Nov 1995 - Apr 1997

200
180
160
140
120
100

80

Discharge [m*/s]

60
40

1995-11-01 1996-02-09 1996-05-19 1996-08-27 1996-12-05 1897-03-15
Time [Days]

Modeled = = = Observed
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Hydrologic Model - HEC-HMS 4

Discharge Results - Validation Period 1: Apr 2000 - Apr 2001

120

100
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[
o

_ , , NS _
2000-04-01 2000-05-21 2000-07-10 2000-08-29 2000-10-18 2000-12-07 2001-01-26 2001-03-17
Time [Days]

Modeled = = = Observed
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@ Hydrologic Model - HEC-HMS 5

Performance Criteria

From To NSE RMSE
Calibration 1-Nov-95 30-Apr-97 | -0.73 18.38 |
Validation1l 1-Apr-00 1-Apr-01 0.55 6.03
Validation2 1-Mar-02 1-Jun-03 0.23 9.64
Validation3  1-Jun-03  1-Jun-04 0.22 10.5
> (Pi—0;)° "o — )2
NSE — 1 — ;{(o,o)'-' RMSE — \ ; (i nyz)
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2000
1800
_— & s ° Model Pathway | Bias MAE
100 O CMCC_ESM2 | ssp370 | 13.44 | 1.06
S8 ® o4 ® o
£ (L]
£ ¥ o o o ssp585 | 6. 1.04
= 1200 o e ‘\ oo 0 .. P e ® © p 55
®
£ 1000 o AT T , ’“" ke CNRN_ESM2 | ssp370 | 19.68 | 1.09
- » ® .‘ l 3 ;‘ ® @
5 800 ® e ' . * . "..“'
o e ® 24| ®e . % %% &° ssp585 | 33.81 1.16
a - °® = . .~ a . 0..“Q~.‘.0 .b.
N o e ‘ o Ce,. o EC_Earth3 ssp370 | 17.23 | 1.07
- ® L) o ® oo & ® ° ®
(]
d ssp585 | 34.49 | 1.18
200
. MPI_ESM2 ssp370 | 20.80 1.09
1980 2000 2020 2040 2060 2080 2100 ssp585 | 23.48 | 1.13
Year
@ Historic ®CMCC_ESM2 @CNRN_ESM2 @EC Earth3 @MPI_ESM2
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ssp585 Comparision between Historic and Climate Projection

Climate Change Comparison between Historic and Climate Projection
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Climate Change - Selection of a Model (CMCC_ESM2) 6

Extract of Results from Statistical Analysis
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IDF Curves 7

50 Year Storm Event 0251B

12

)

Intensity (mm/hr
»

4
2
0
24 28 72 96 120
Time (hr)

St e—SSP126 e—SSP245 2 ee——SSP37(0 2 e——ssp585

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

Calibrated
Hydrological Model ——
(Historical data)

104
154

Depth (mm)

20
Run the hydrological

P  model for future
scenarios 700
600
Selected Climate ' 500+
Change Projections —— ’
Time Series

4004

Discharge Time 300+
Series for

nes 200
Projections |
Al
B — eyl

Flow (cms)

100

AR

l 2020 2030 2040 2050 2060 2070 2080 2090 2100
~Legend
Frequency Analysis = Run:Run 2_Future Element:Subbasin-2 Result:Precipitation
== Run:Run 2_Future Element:Subbasin-2 Result:Precipitation Loss
Run:Run 2_Future Element:Subbasin-2 Result:Qutflow

— == Run:Run 2_Future Element:Subbasin-2 ResultBaseflow
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Frequency analysis Q (Historical vs CC Projections) 9

Historical vs Scenario ssp370

Goodness-of-Fit test Kolmogorov—Smirnov

—@— Gumbel —&— GEV X Projections SSP370

Return Period (years)
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Historical vs Scenario ssp370

Frequency analysis Q (Historical vs CC Projections) 10

SSP370
Return Period Giiibal GEV Return Period Historical
2 69.3

355.04 276.6 s 1175

795.43 638 = 7 44'7
10 1087.01 966.8 20 167.8
20 1366.70 1372.5 25 174.5
25 1455.42 1523.5 40 187.8
40 1641.04 1880.3 50 193.7
50 1728.73 2067.9 100 210.7
100 2000.02 2755.4 200 255.7
200 2270.32 3624.1 500 312.5
500 2626.93 4408.7
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Frequency analysis Q (Historical vs CC Projections) 11

Historical vs Scenario ssp585

3000

2500

2000

1500

Discharge (m3)

1000

500

=@ Gumbel —@— GEV X Projections ssp585

1 10 100 1000
Return Period (years)
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Frequency analysis Q (Historical vs CC Projections) 12

Historical vs Scenario ssp585

SSP 585
Return Period Gumbel GEV Return Period Historical
270.42 012.5 = b3.3
603.42 199.6 = O
10 144.7
10 823.90 754.2 50 T
20 1035.38 1061.6 25 1745
25 1102.47 1174.4 40 187.8
40 1242.82 1438.4 50 193.7
50 1309.13 1577.5 100 210.7
100 1514.26 D075.7 200 255.7
200 1718.65 2693.1 500 312.5
500 1988.30 3233.1
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Hydraulic Model 13

Definition of the study area

Study area for the hydraulic model

e Model the entire watershed or just the
downstream section?

= Downstream section

e Downstream of the catchment : business
and housing areas (12 x 8 km).

e Impact of a flood of return period : 10, 20,

. . egend :
40, 100, 200, and 500 (historical data and s s
. . o dis_gauge Band 1 (Gray)
climate change analysis) e i
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Hydraulic Model

Mesh and Boundaries Conditions

BOTTOM
265
230
195
160
125

.._‘*'
- v
s ‘e:u. AATATTr ATV =
ATV

AR

AT TRR AV AT e
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Boundaries Conditions :

e Upstream hydrograph
o Steady
o Unsteady

e Downstream sea level

Figure : Mesh of the
domaine
(BlueKenue)

600

3

3

Discharge (m3/h)
S 8

3

Figure : Flood
hydrograph for Tr=500 g
(historical values) 0
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Hydraulic Model (historical data) 15

Flooded area:
e Different return periods

e Enables damage analysis

e Enables the creation of
risk management plans

or " ; | y J NN ve 9
L7 : {5 g & 2 AN It

- wER >

Floodmap exfe:its (>0.1m) for different
return periods for the Tordera bassin
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Hydraulic Model (historical data - water depths) 16

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) 17

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

10 287.40 955.05
20 348.14 1179.01

| = Historical &
40 407.71 1400.28 | = Climate Projection [

| 3 Mesh Contour

100 485.66 1688.77

200 544.35 1905.99

500 621.80 2192.57
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~\ Conclusions 18

A\ We have to limit climate change. A\
. 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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19

Thank you !

My work 1s done
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