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PO RIVER BASIN CHARACTERISTICS

Main European Rivers

TABLE 1. Major rivers of western Europe. Those in parentheses are not described in subsequent
chapters. Data from UNESCO (1974), Threshold drainage arca 27 500 km?
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Drainage
arca to Month
gauging Mean discharge of discharge
station Climatic
River Basin {km?) class* (m%s~') (m%~'km~?) Max. Min.
Rhine North Sea 159 680 C 2210 0.014 2 10
Elbe North Sea 131 950 A 700 0.005 4 9
(Loire) Atlantic 110000 A 874 0.008 2 8
Rhdne Mediterranean 95 590 C 1712 0.018 3 R
Douro Atlantic 91 491 B 496 0.005 2 g
Ebro Mediterranean 84 230 B 552 0.007 3 8
Adnatic Sea 70 091 D 1430 0.021 5 s
%\Mm‘ ) Atlantic 60 883 B 202 0.003 2 8
(Tagus) Atlantic 59167 B 302 0.00% 2 )
Garonne Atlantic 52000 D 590 0.011 2 8
(Guadalquivir) Atlantic 46 995 B 189 0.004 3 L]
(Seine) Atlantic 44 320 A 273 0.006 2 8
Weser North Sea 3779 A 308 0.008 p | 9
Mecuse Rhine 28950 C 325 0.011 1 8
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PO RIVER BASIN CHARACTERISTICS
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of competence of the new Po River District

v | | )
i«q P s i " Law 221/2015: determination of the area
f Authority. Addition of Romagna and of

] S S “ some part of Marche, and of the irrigation

district of Fissero Tartaro Canal-Bianco
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NATURAL FRESHWATER AVAILABILITY
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ALPINE REGULATED LAKES
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MAIN PRESSURE AND WATER USE
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Industry
Workforce
Livestock
B Po basin
Irrigation demand Agricultural production 0 kaly
100 S Agricultural surface area
0-1 000
1.001-3 000 GDP
Il 3 001-10 000 . 26%
B 10 001-30 000 Population
Bl 30001-110313 0% 20% 40% 60% 80% 100%
Outside data
caverage
Use Annual withdrawn From surface water From groundwater
volume  (milions)
Drinking water and civil 2.500 20% 80%
supply
Industry (no hydropower) 1.537 20% 80%
Irrigation 16.500 83% 17%
Total 20.537 63% 37%
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PO RIVER BASIN: HYDROGRAPHIC SYSTEM’S
MAIN FEATURES ST —

PARMA

Main rivers total lenght : 6.750 km (main rivers: longer than 20 km, or directly flowing into Po river - 28 rivers - or directly
flowing into Po affluents - 16 rivers)

Corsi d’acqua (affluenti in sinistra) Corsi d’acqua (affluenti in destra)
11 ordine Il ordine IV ordine Il ordine 1l ordine IV ordine
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Secondary rivers are altogether 32.300 km long
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MAIN PRESSURE: IRRIGATION
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Legenda

Distretto idrografico Padano
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T Prelievi irrigul stimati
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5-8 Mld m?/anno (stima INEA su dati ISTAT 2010)

\
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Main water consuming use.
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DISTRIBUTION OF SPECIFIC VOLUMES

WITHDRAWN FOR IRRIGATION
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Legenda
Volumi irrigui prelevati (m3/Km2)
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ARIDITY
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Indice De Martonne (102010 - 042011) l_moaummﬂomu - 092011)
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Spatial distribution of “De Martonne” meteorological aridity index’, defined as the
ratio between rainfall and temperature. On the left the situation during non irrigation
period, on the right the situation during the irrigation period. In the Po district, the
problem of efficient water use, water scarcity and drought is a “seasonal” problem,

and the season in which there’s a greater need of water corresponds to the season in
which there is naturally fewer availability.
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DEWS-PO: DROUGHT EARLY WARNING SYSTEM
P O Po River Basin Authority

PARMA
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MODEL’S COMPONENTS
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Moduloy (1S (Daliziras)

Soluzione equazione di bilancio :
1(t) = Q(t) = ds(r)/at
Con : 1 = portata in

ingresso al
Q wmmwduauwbm
= volume stoccato nel serbatoio

3 _ portata in uscita impost. 3
dall'esterno 48 rivers and springs
i

48 dati di livello e

—
concentrazione 'salina
3 —n

Modello innestato nel

Global Circulation

Model del Mediterraneo

Po River Basin Authority
PARMA

Modslly Idrolvgiso TOPIAPS
Modello i ico di tipo distri

Forzanti astronomiche e
meteorologiche

* wind 10 m

* mean sea level

© ¢ auir temperature 2 m
_ * dew temperature 2 m
* total cloud cover

 * net short-wave radiation

. Meditér;anean
GCM
(OPA-MFSTEP)

daily forecasted
hmptutu.mmd salinity

bcl.nlcl.vuhonutdam'mb
(M2, 52, 01, K1) from
QUODDY model
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Rappresenta gli idrogrammi
di piena a partire dall'input

meteorologico e dalle

caratteristiche fisiche e Cartoqnﬂa Tematica:

morfologiche del bacino

idrografico. Hodeﬂo Digitale del Terreno
Non & necessarlo descrivere LB 1151 i suolo

in maniera accurata la
geometria della sezione
dell’alveo, ma & sufficiente
darne una rappresentazione

schematica. ~ Temperature medie mensili
.}-, -

.-"'

@ Coefficienti di drenaggio del
suolo

Uso del suolo e copertura
e

JRC - EDO USER’S MEETING e



WHAT DOES IT HAPPEN DURING WATER SCARCITY

EVENTS
1- Monitoring and forecasting

According to the Drought Management *
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Plan
Pontelagoscuro — Previsioni stagionali
dell’SPI a 3 mesi
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2- Definition

according to National Civil Protection

of the *“Severity scenario” -

directive (and Drought Management Plan

Report)

— Normal Alert Emergency *
classification
System Forecasting Monitoring Monitoring
state (level 1) (level 2)
V. N
<
-
m = #—»
a
«»
I
==

DROUGHT MANAGEMENT PLAN REPORT

Including Agricultural, Drought Indicators

and Climate Change Aspects

dester Scatoty and Droughts Expert Network

[} =S
‘eavnion environment
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..taking action...
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...monitoring and forecasting...

Final reporting:
of indicators;
statistics

overall performance

SF13 masi

- o = N w
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following meetings of the “Po
Observatory™...

Resolution

Discussion on

..what did it work?

..what went wrong?

...planning future improvements...

JRC - EDO USER’S MEETING 20



SUMMER 2017
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Indice SPI

1- Monitoring and forecasting. First
meeting 14/03/2017: precipitation o
(both measured and forecasted) below
historical average. Severity scenario
“normal”’: forecasting.

P
| INDICE SPI
| Lindice SPI ifica il deficit di precip
‘diverse scale dei tempi: 3, 6, 12 e 24 mesi

| precedenti. L umidita del suolo risponde alle

| anomalie di precipitazione su scale temporali brevi

| (siccita agricola), mentre |"acqua nel sottosuolo,
fiumi e invasi tendono a rispondere su scale

| oggettivamente pid lunghe (siccita idrologica).

Pontelagoscuro

& L5568 5885
2akaaabkshba

2- Monitoring and forecasting. Second

meeting 07/04/2017. °
Decreasing flow rate; drought forecasted.

Droughtindex (-)

Severity scenario between normal and pre-

.....

alert: forecasting; intensified monitoring s
(Figure: runoff index 3-months) i
2 SIS SIS IS
Autorita di Bacino del Fiume Po - via Garibaldi, 75 - 43100 Parma - tel. 0521 2761 - www.adbpo.gov.it e otitzo  ormzes otorz0m otozz0tr  oLeszen otodz0r  otoszon woezey  orarzor otes2017

— SFL3 (WeatherGenerator)
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Portate medie giornaliere a
Pontelagoscuro
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4- Crisis terminated in August at the
scale of the district.

For the Po river the minimum level of
450 m3/s at Pontelagoscuro was
respected for the whole period.

Emilia Romagna region suffered a “non
ordinary” drought, still continuing.

Several exemptions to the DMV were
granted.

In this moment, analyses are carried
out to define and understand
“prolonged drought”.

Po River Basin Authority
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PREVISIONI MENSILI PER LEMILIA ROMAGNA
(emissione 14 luglio 2017 sulla base del sistema di previsione mensile ECMWF )

Sembra probabile che un vasto promontorio anticiclonica interessi il bacino del Mediterraneo per
buona parte della setti , gar do quindi condizioni di tempo stabile. Tuttavia non & esclude
che le correnti occidentali di origine atlantica che scorrono a nord delle Alpi riescano a scendere pil 3
sud, portanda temporanee condizioni di instabilith con possibilith di temporali anche sull'Emilia-

Romagna. | guantitativi di precipitazione prevists non sembrano discostarsi dalls norma del pericdo. Le
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WHAT NEEDS TO BE IMPROVED
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The resolution was attributed to
natural causes...

..Intelligent rainfall! How can we strengthen the
governance action?

Withdrawals were not

substantially limited. Which instruments

(technical, regulatory...)

The Observatory needs of a do we need...

stronger mandate to act as a

“regulatory authority”...we’re How can the EDO help us or
working to achieve this within we contribute?

the national network.
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THRESHOLDS
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Precipitation Anomalies Indice SPI

Need to define
concerted thresholds
(local, at a district
level...), and tools to
detect “prolonged
drought”

INDICE SPI
Lindice SP1 quantifica il deficit
diverse scale dei tempi: 3, 6, 12 e 24 mesi

to activate the e

oggettivamente pil lunghe (;

exemption under art. 4.6
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THRESHOLDS

PRODUCT FACT SHEET: Combined Drought indicator - EUROPE Version 2 (April. 2013}

Combined Drought Indicator

PRODUCT FACT SHEET: ACRONYME — EUROPE Version 1 [Sept. 2011)

Type
Vegetation SOIL MOISTURE:
Lo soind Daily, Anomaly and Forecasted values
TAp sy Type Temporal scale Spatial scale Geo. coverage
Soil moisture Daily Skm Europe

Daily Soil Moisture (pF)

PRODUCT FACT SHEET: ACRONYME - EUROPE Version 1 (Sept. 2011)

SOIL MOISTURE:
Daily, Anomaly and Forecasted values

Type Temporal scale Spatial scale Geo. coverage

:uu- n: - Soil moisture Daily Skm Europe

Gemand of the pla |-~

@ough | Forecasted Soil Moisture tret
Foliowing this idea,
and fAPAR anomal
drought but also ar
The method consist

tothe different sta
are ramed a1 W
“Recovery”, identt

Soil Moisture Anomaly (normalized)

Daily Soil Moisture (pF)

= Forecasted Soil Moisture trend on 7 days (pFday™)
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= Harmonizing district and European
drought monitoring...

= Share practicable measures and good
practices

.and...

..Impacts...

= How to detect them...
= Environmental, Socio-Economic impacts...
= Restoration measures...

- L
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THAN YOU FOR YOUR ATTENTION

Po River Basin Authority

Autorita di Bacino del Fiume Po
Po River District Authority

www..adbpo.gov.it

Segr-gen@adbpo.gov .it
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+39 0521 2761

Head Office (Secretary General):
Meuccio Berselli
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