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The Challenge

EWS is one of the most effective mitigation action
against floods.

Its effectiveness depends on:

* The accuracy and precision of the forecast
parameters

* Because of its uncertain nature, on a objective
cost-benefit analysis to activate planned action in
case of a feared event.



1
The Challenge

* Have a proper quantification of uncertainty

* Build the capacity of the EWS to forecast
guantitative impact scenarios, to enable the
decision maker to take prevention actions
based on impact forecast.



It is necessary to go from qualitative to
guantitative impact forecast
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Implementation in Bolivia
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Impact-based flood forecasting chain

Global circulation

[ Limited Area Models ] Downscaling
model

Data assimilation [ Real-time Fully distributed
Exposure L observation Hydrological model
Simplified Vulnerability

[ Forecasted impacts ]

stella [Area 7895 km'|

. Probabilistic
[ 2D hydraulic model ] [ discharge forecast ]




...
Chapare river basin in Bolivia

Two main tributaries (Espiritu Santo and San Mateo) that join together
in correspondence of the city of Villa Tunari (56’000 inhabitants)

Basin Area 5000 km?
Maximum Elevation 5000 m amsl
Minimum Elevation 280 m amsl

Relatively small catchment, one of the most rainy area of Bolivia

bserve o predict, predict to prevent




Impact modelling chain

Observed rainfall Numerical weather prediction
(Rainfall, Temperature, Wind, Radiation, Rel.Hum.)

GsMaP, Global Circulation Limited Area Model:
IMERG Models: GFS WRF, WRF_DA

v
eRainfall maps

I { RainFARM
' 1 (Stochastic downscaling)

v

eTemperature, Wind,
Radiation, Rel.Hum.

eHigh resol. rainfall maps f

S3M

s (Snow and Rainfall Model Snow
Multidata Mapping and Modeling)

eRainfall-snow melting
*SWE maps

eDensity maps f Continuum 1

| (Rainfall runoff modeling

'L considering hydraulic
eDischarge forecast infrastructures) f Q>Q
eProbability to exceed thresholds / thrsh
_f Telemac 2D
'l (2D hydraulic model)
eForecasted Flooded Area
in hotspots v Exposure

(water depth and velocity)

eImpact scenarios in
hotspots

Observe to predict, predict to prevent




Probabilistic discharge forecasts
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Probabilistic discharge forecasts
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Probabilistic discharge forecasts
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Probabilistic discharge forecasts
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Flood scenarios on hotspots: water depth
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Flood scenarios on hotspots: velocity
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Flood scenarios on hotspots: hazard zones
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Impact scenarios on hotspots:
hazard + assets at risk
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Impact scenarios on hotspots
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Impact-based multi-hazard bulletin preparation
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Impact-based multi-hazard bulletin preparation

) mavweb Alert 2.0
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Mapas
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Mensajes OBJETO: BOLETIN DE RIESGO NACIOMNAL

REF: LEY 602, ART.37 y 38.- RESPONSABILIDAD DEL MINISTERIO DE DEFENSA (CLASIFICACION DE ALERTAS).
LEY 031, ART. 100.- (GESTION DE RIESGOS ¥ ATENCION DE DESASTRES NATURALES).

I EL NIVEL CENTRAL DEL ESTADO TIENE LAS SIGUIENTES COMPETENCIAS EXCLUSIVAS

<. DEFINIR POLITICAS ¥ ARTICULAR LOS SISTEMAS DE ALERTA TEMPRANA.

COMNSIDERADO QUE:

- ha sido emitido el boletin de vigilancia meteorologia nacional por el SENAMH
- no son presentes avisos de criticidad meteorolGgica;

EL NUCLEO OPERATIVO CENTRAL DEL VICEMINISTERIO DE DEFENSA CIVIL

Sobre la base del boletin de vigilancia meteoroidgica emitido por el SENAMHI el dia de hoy a horas 13.00;

EVALUA EL SIGUIEMNTE BOLETIN DE RIESGO MNACIOMNAL:
PER EL DIA DE HOY,

RIESGO LLUWIA ALTO

Cochabamba: Shinahota, Tirague, Villa Tunari
RIESGO HIDROLOGICO MEDIO

Cochabamba: Shinahota, Tiraque, Villa Tunari

PER EL DIA DE MARANA.

RIESGO HIDROLOGICO ALTO
Cochabamba: Shinahota, Tiraque, Villa Tunari

Wednesday, May 4, 2016, 6:14:14 PM GMT-4
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Cochabamba: Shinahota, Tiraque, Villa Tunari
RIESGO HIDROLOGICO MEDIO
Cochabamba: Shinahota, Tiraque, Villa Tunari

PER EL D1A DE MARNANA,

RIESGO HIDROLOGICO ALTO
Cochabamba: Shinahota, Tiraque, Villa Tun,

Unidad de Prevencidén SNATD-SINAGER

25 Guarda v Publica = eporea | [ Riesgo del Boletin
RIESGO HIDROLOGICO

Wednesday, May 4, 2016, 6:14:24 PM GMT-4



Impact-based multi-hazard bulletin

£

MINISTERIO DE DEFENSA

Ministerio de Defensa

RIESGO HIDROLOGICO - NIVEL DE RIESGO ESPERADO PARA MIERCOLES 4 MAYO 2016
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Impact-based forecast for livestock

Exposure Vulnerability Forecasted Hazard
* Species * % pregnant * Flood

e Amount e 0 nursing * Ground frost

e Localization * % juvenile * Heatwave

e Strong wind

* Heavy rainfall
* Drought

* Forest fires

»3.‘-—

* Value

I
Santa Cruz @'l‘ rz‘
Potosi 'h‘
Exposre localization  Vulnerability index for Time and space of hazard

and value each species

\_\/——__/
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Informed actions to protect livestock
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Livestock displacement onto a “loma ganadera”
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enoa urban area: Flash flood context

i ,ﬂ

Population 600.000
Population density (2400/Km?

Observe to predict, predict to prevent
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Flash flood forecast chain

Global Circulation

Model [ Limited Area Model ] Downscaling
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4 Real-time )
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Discharge forecast
Probability to exceed a given threshold

Tanaro at Montecastello [Arca THIS k']
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Impact-based flood forecasting chain

Global circulation

model Multi-Model approach Downscaling

( Real-time
L observation

Exposure
Vulnerability

[ Forecasted impacts] [ 2D hydraulic model ] [ Discharge forecast ]

CObserve to predict, predict to prevent




From hazard to impact
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Implementation in Genoa urban area

ber 20 nd economic losses
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Genoa, 9 October 2014 event
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Genoa, recent flash flood past events

Discharge peak | Return period Damage, current

BasHEUEH (T [years] situation [M€]

50 years

1953 750 m3s1 50 M€

1970 [1100 m35'1] 100-200 years [ 190 M€ ]

1992 700 m3s1 30-50 years -

2011 850 m3s1 50-100 years 45 M€

2014 [1050 m35'1J 100-200 years [ 100 M€ ]

CObserve to predict, predict to prevent
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Transformation into Damage is a low-cut filter

Singlle Madels, Reference and Imnproved, Damage
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Quantitative impact forecast

. Discharge Peaks distribution

N | Genoa, 9 October 2014 event
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Conclusions and Questions

Scientific/technological tools exist for implementations of IB-EWS
at local, regional or global scale

We need to push in this direction to advance on the technical and
operational level.

Is science ready to support it effectively on operations?
Accuracy and precision of assessments demand increases
A pre-operation phase together with End Users is needed

Is the system really ready for that?
new procedures,
new legislation,
new technical preparation

CObserve to predict, predict to prevent
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Roberto Rudari
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