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Q The case study
Q The storm on October 29, 2024
a Tetis hydrological model

a The flood on October 29, 2024
a Conclusions

“Mother’s Love”, by Mufioz Degrain (1912),
representing a large flooding of the
orchards surrounding Valencia
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e VALENCIA Drainage area of southern Valencia
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Moderador
Notas de la presentación
Con la ZI son unos 550 km2 hasta la V31
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The inundation area (lA)
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PO TEENGA Evolution of Pozalet Creek
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» Sources of meteorological information
= AEMET: ‘

48 rain gauges
10-min

= SAIH CHJ:
172 rain gauges
5-min ->10-min
= AVAMET:
355 rain gauges
5-min ->10-min
é iiama
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Total: 575
rain gauges

Precipitation data
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) RN The storm on October 29, 2024

QO Spatial interpolation techniques

» Hourly and daily

> IDW, exponent 2 and up to 10 rain
gauges

> Kriging:

> Exponential

> Gaussian

> Spherical

o LX)
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) e The storm on October 29, 2024

e U

Profile Table Settings
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4 o The storm on October 29, 2024

INTEMS. LLUVIA CALCULADA [mmsh) CHIVA, Del 28-10-2024 16:35 al 30-10-2024 14:10

V4
. i ‘ |
Main storm duration = 5 hours
Daily precipitation in Turis = 772 mm
Max hourly intensity: 185 mm/h |
No rain in the IA and no alert! »
_ A llama Hydrological reconstruction of the October 2024 flood in southern Valencia (Spai
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e VALENCIA Storm frequency in the Region of Valencia

Q Every year since 1951 until 2024 (74 years) Pdmax is larger than 100 mm
O Pdmax 500 mm has a T=15 years

Annual maximum daily precipitation (Pdmax): coastal area
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Storm frequency in the Poyo Creek

CELDAS F12_C12 F12_C13 F12_C14
Media 82.07 94.69 92.6
A e B T 9 2 103.4 119.3 116.7
e L(' s E 5 124.7 143.9 140.8
Ajustes a Zona Costera | u=2.00 | AIC: GEV=1688.5, GPD=212.5, Kappa(u)=242.5 50 2035 2348 2296
. Plotting position: Gringorten H 100 238.0 274-6 268-5
e g 500 345.5 398.6 389.8
o s ~ 1000 407.1 469.7 459.3
5 ' E 5000 599.1 691.2 676.0
Modelo GEV == GPD (u=2.00) == Kappa/KAP (u=2.00)
fs liama Hydrological reconstruction of the October 2024 flood in southern Valencia (Spain)
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Notas de la presentación
del 2024 son el 1º y el 2º y el resultado es sensible al 2024 (incremento del 17% para T5000, 8% para T500 y sólo 4% para T100)
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W) oy AEMET predictions: from 13 to 24h 29/10/2024

OBSERVED HARMONIE 6hUTC (7h local)
Pmax =641 mm Pmax = 197 mm

Hoo

Bz

B 224
213.6
284.8

3359
4271

P 4023
B se05
B 5207
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Moderador
Notas de la presentación
Máximo Harmonie
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OBSERVED HARMONIE 12hUTC (13h local)

19 (o] a
Urbar
Burj.ssot g

j ElS
P areal = 289 mm P areal = 22 mm
Pmax = 641 mm Pmax = 104 mm
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) oy AEMET predictions: from 13 to 24h 29/10/2024
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Q) porTENCA The eco-hydrological model TETIS

a Conceptual model with physically based parameters, |/| S
developed as a living-lab by UPV-IIAMA since 1994 ] L;m =
(v9 on the web) R
.. . . 1T e
a Distributed in space, so it can: i Bl
5&2" %Ahmim :ﬁl‘ Tnetijo
=> Reproduce the spatial variability B
=> Reduce spatial scale effect Jg = IH\I';CJ -

=> Exploit all available environmental information
=> Obtain results at any point of the basin

— WATER FLOW

|

(Francés et al., 2007; Vélez et al., 2009) }*”’“ﬂo”f— GuLLy RIVER 4|

CHANNEL

ilama
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dlb) rormevica The eco-hydrological model TETIS

0 Conceptual model with physically based parameters
Q Distributed in space

0 Integral model: water resources (continuous simulation), floods, erosion
and sediments cycle, dynamic vegetation, N cycle, agricultural production,
irrigation, reservoirs and check dams, transmission losses and water
abstraction y river channels, snow, ...

=> Same model for different problems

=> Can consider actual interactions between
processes

— WATER FLOW

CHANNEL

(Francés et al., 2007; Vélez et al., 2009) —— husiore — o e |

2 diama
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W) R VaeNGa Hydrological modeling: 2 models implemented
_ « At10 min
* Dally . 100x100m cells

* 100x100m cells  Reconstructed storm
* 3rain gauges (1996-2024) + Sediments and check dams
- Sediments and check dams Only for the 29/10/2024

* From 1990 to 28/10/2024: Hug, ) ™ == « Input Hu,
initia
« S recirculations for sediments Hsed.

nitial

Calibration and validation at Poyo flow gauge
station

Hydrological reconstruction of the October 2024 flood in southern Valencia (Spain)
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4 o The flood on October 29, 2024

0 At flow gauge station (184 km?): _

> Q.= 3,100 m3/s e W{[ﬂﬂ]ﬂ]}ﬂ]ﬂ[{ﬂ]ﬁ‘m@”

» 22% sediments in total volume (\\
(26% in peak flow) e ovsenaco

= | iquido simulado

Sélido simulado

= Total simulado

2000

Caudal (m?/s)

1500

1000

500

7:10:00 9:34:.00 11:58:00 14:22:00 16:46:00 19:10:00 21:34:00 23:58:00 2:22:.00 4:46:00 7:10:00

o LX)
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The flood on October 29, 2024

a With a distributed model, we can have results at any point: inputs to the |A

Hydrological reconstruction of the October 2024 flood in southern Valencia (Spain)
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a With a distributed model, we can have results at any point: inputs for 2D
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) ey The inundation on October 29, 2024

o Inundation was larger than the estimated for T500!

\

| La : -« inundé el drea en
amarillo del mapa: supera de una vez la que se \\—-
consideraba inundable en un periodo de 500 afios.

; si r .:;EE \_ﬂ ',r:.. Valencia
Inundable
cada 500 anos
"N 2 _:""?."b Tuurig
¥ Picafia Ao $ :
Torrent 4 aiporta& iﬁ :

: ; ?‘U'r Massé’r’:}g_"'siga' ¢

Area inundada iyﬁﬁ

Peak total discharge crossing the V31 highway: e 2‘9 Bt Cﬁ% =
aprox. 4,000 - 5,000 m3/s ,?} 3

¥ /s Nt j' & A!blt:r?‘era

] i 2 km / |
Source: Copernicus and El Pais ) : - }: .
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Moderador
Notas de la presentación
Se añade producción en ZI y se quita laminación
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Q) rourenica The catastrophe (official data)

306,000 people affected

11,242 houses damaged, mainly in ground floors
Aprox. 10,000 elevators out of service

2,823 industries with damages

20 large bridges and kilometers of roads and railway
damaged or destroyed

141,000 cars washed away or severely damaged

o During weeks thousands of people cleaning the mud
on streets and houses

o Sewer system collapsed
o 229 victims (mostly trap in ground floors and cars)
o 17,800 M€ only in direct damages

o 0o 0O 0O O

(]

ilama
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Moderador
Notas de la presentación
Los datos son de la provincia de Valencia, pero mayoritariamente de la zona 0
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Q) BRVaLENGia Conclusions

a The flooding in southern Valencia was extraordinary, but not unusual
Q Distributed modeling has allowed us to establish:

> The chronology of the flood through the channel network is a key factor to
determining the magnitude of the inundation

> The inputs to the hydraulic model
Q The daily model was used for the initial conditions in the subdaily model

Q It is estimated that the peak flow in the |A could have been >7,000 m?/s if we
sum the hydrographs of all the ravines and including sediments

0 st
Tiama Hydrological reconstruction of the October 2024 flood in southern Valencia (Spain) 27
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o Lessons learned for the future:
» Hazard mapping of the catastrophic event (T20007?)
» Sediments in flash floods
> Influence of cars in the inundation dynamics
» Uncertainty in the results, mainly from weather forecasts

% ijiama

Conclusions
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Impact of Climate Change
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W) RV ENGA Case study

715000 730000 745000 760000
1 1 1 1

44856:00
1
T
4485000

0 12 EUROCORDEX models RCP 8.5
= Control Period: (1971-2000)
= Mid-term projection: (2035-2064)
m Long-term projection: (2065-2094) Pokucal

FRANCIA

4470000
1
T
4470000

5
4455000
1

T
4455000

4440000
T
4440000

0 Rambla de la Viuda (Castelldn)
> Ephemeral river
» 1,500 km?
» Semi-arid Mediterranean climate
» High spatio-temporal variability of
precipitation

4425000
1
T
4425000

(Beneyto et al., 2023)
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Notas de la presentación
Fifth Assessment Report (AR5) of the Intergovernmental Panel on Climate Change (IPCC)
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D B2 VALENGIA Methodology with Weather Generators

Observed daily Beneyto et al, (2024)

precipitation EUROCORDEX
Models:
Projections

EUROCORDEX 3 /
Models: Midterm ,"II Longterm

Control period

Regional Regional
study of annual Ci ; ' C; _ : study of annual
maximum daily maximum daily

precipitation precipitation

: Implementation of a
. multi-site WG

Extreme  Ordinary

events rains
Implementation of a
fully-distributed HM

A
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A7) ronmrenca Weather Generator: GWEX

200 1
. ° Gen_erated prec_ipitation
o Developed by Evin et al. (2018) | Lo Regoratqunile .
5100 ) : '...00 ° ®
o Extended Generalized Pareto Distribution (E-GDP)
=> heavy-tailed g |
' e\ Ve “ et £ o
X — £=0.15 :(E' ]
F(x; ) =11-— <1 + —) , x>0 ) Tk / 3
o £ IS °
I + | gmo 1 / ;‘150 ] R e 00
ot e // :
o Parameter estimation P 0 |
g i|> From Observations i Reeturn Pfriogd (Year%) é % .
g From more robust studies Beneyto et al, (2020) 0
i Beneyto et al, (2023a) | I;Zturn Periods(oea:so)0 -
o 3-day aggregation Beneyto et al, (2023b) ’
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Results

Projection - MIDTERM: grid03759 Projection - LONGTERM: grid03759 Rambla de la Viuda en Maria Cristina
— 1.50 =
& 800
< ® Observed
'8 | ® Projection: Midterm
% 1289 | | 600 1° Projection: Longterm
= —
E 1.00 — —
5 TE— . | e
5 | | | | , .
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3 200
E
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Q. o050~ 0 1
1 ] 1 1 1 1 1 1 1 ] 1 1 v ¢
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