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% Example of concrete application to show how
climate model results can be used by stakeholders;

* An integrated hydrological (CHyM) and hydraulic
(CA2D-par) approach over the Po river basin (ltaly);

¥ Production of flood hazard maps using
observational and modeled data.
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The method:

RegCM regional climate N-year discharge climatology
CHyM hydrological
model
(Coppola et al., 2003) Qq
L | L} | I 9
1976 1977 1978 1999 ... 2099
Statistical Flood
Frequency analysis
£
é O N é) @
CA2D i
hydraulic model o
(Dottori et al., 2011) |

100 110 120 130 140 150

time

Historical

e RCPES Synthetic Design Hydrograph (SDH)
I . R I (Maione et al., 2003; Beirlant et al. 2004; Alfieri et al. 2015; ...)



¢ 4 4 ot - MarosD
+ PO Momasco { o o y — — = <
o f Jore aﬂf“ ; e Re

Gansan Merae _I'F . ey e SV 3N
- rsone oo ezre g o 2
~ y %o =~ P,
- ul»‘:‘u]n.) _,,.‘ “ .‘, p - R vuu!l‘rr(c vereto Paese Toevio

Servgro Lesmo ahrene ~ {umezzane - % v > n
L worro ) w Lombwdw 4 G ’ . i VS eneto ot
: blate Varerane 0 A Ogho m\..‘,(.) 50 w\/ Comedo vicerere Caldogro rsctery " Pregarcil W

agrate Mianese  MoJ Cobogno o &m Narwe Gavardo ~ o
e Camposamgeers Scond,
PABERSES  prue Griselo Bab o e P 1 o ot ypogganvers
o Sesto San £ = Crapo Vicenzs Pazzoks ud rerts - i
> e T Q < &
Ao Pero ‘ Rerzano fedarce — 2 & Quantesclo K S0 Mara &
M | PO cata Werany
ey ST Manese S v Bsserge ~«
Cakdrato striruovo de Panga
¢ oot 5 varom o LY
> Mortichuan .
Megrasso Ghedh < lommacampagre - R . Padova v
| - 4 San Gowrvs Lupasoes - ° whazziro Dentro O
Ponte Sen Nxoks

Capenedoto
I (¢ Watarca & Verora

\ \
Casalpimedergo | sedioedts |
Codogro “Yaip

’ Rorenemola o Ada

,( A 4 Pderva ‘
(
\ N et ) wharmaggre o
| Torme Nocesd parms \
! oo ¢ ovegge
f/ ( Bascowe” § oo T ':“ g | Comgy
/ . -
3 / o { \
. -~ WY 4 f Regpo nel € mia
1 | 4 . et
/ %9 - Qpatire Castets
9 3 ’ Langphano ’
s / 7 | “anduno
) < | tomgre 7
E A . Sadsoo ACo et £
v £ Sito Paleolitico Castepranc Emilio-Romogno
r { 2oka Preciindy BOIOY
e M Lulseto s —" eana: |
Canebrane e { T {
Mo - - / '
2000V . y | =
— ) A P

ecco (
. Pt el fngradks 9. )
{zoomtn JL Mcu 2 :
— J
I 20 km | Sesiit Levarte : -y,

R. Nogherofto ef al 2019 I =100 yr, RegCM
i T=100 yr, Obs




latitude

b) ] -T=10 years
44910 —_ T=500 years
44.880 —
44.850 o * .
44820 T
: RV
44.790 —
44.760 — Pe
T I T T T I T T T I T T T I T T
7.40 7.50 7.60 7.70
-IIIIIIIIII_]

150 300 450 600 750 900

longitude

. Nogherotto et al 2019

latitude

8.560  8.600

8.640 8.680 8720 8.760

-_ﬂ [

||||||_

300

450 600

longitude



Our question:

How do the projected changes in precipitation and
river discharges aftfect the distribution of floods?




Use of RegCM4 regional climate model data

¥ CHyM increases spatial coverage and allows the
use of observational data of precipitation;

* The use of aregional climate model guarantees a
complete spatial and an exiended temporal
coverage;

* Validation station by station is complicated, model’s
error is more vniform and easier to correct.



Two RegCM 4.6.1 12km EURO-CORDEX simulations run
(A. Fantini 2019).

HadGEM driven 1979-2016 historical simulation

HadGEM driven 1971-2099 scenario simulation (RCP8.5)
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We performed the flood extent simulation for a range of return periods
using both historical and RCP8.5 data to estimate the flood change.

For T=500 yr, flooded area increases by 18% in the North of |taly.
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Cenftral Italian flood extent will increase in the eastern coast, in line with the
increase of maximum discharges.
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Therefore:

RegCM4 data can be used to to reproduce flood
extents comparable to those obtained using

observational data:

We can use the regional climate model with climate

scenarios data to project flood patterns in the future
and evaluate the impact of climate change onriver

flood hazard
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