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1. Drought in Europe



Drought

Characteristics

Slow onset, “creeping” phenomenon

Affects all compartments of the hydrological cycle (rainfall, soll
moisture, groundwater, reservoirs, river flows)

Impacts are non-structural, spread over large areas and long time
periods (direct and indirect), affect many people, and depend on the
societal and environmental vulnerability

About 15% of the EU territory and 17% of the EU population affected annually
Economic impacts in the EU are estimated to be 3 billion Euros/year on average
With climate change impacts are likely to increase by a factor 5to 10 by 2100

Environmental impacts are difficult to quantify and not included!
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2. Policy Framework, History & International Links



Policy Framework

European Commission: Water Framework Directive (2000)

... Demands for River Basin Management Plans, supplemented by Drought Management
Plans in areas of drought hazard/risk. = Water Scarcity and Drought Expert Group

European Commission: Communication on Water Scarcity and Drought (2007)

Asks for ... a European Drought Observatory (EDO) that will integrate data and research results,
drought monitoring, detection and forecasting on different spatial scales, from local and regional
activities to a continental overview at EU level, and will make it possible to evaluate future events.

European Parliament: Report on the EC Communication “Towards a Stronger
European Disaster Response” (2011)

... reiterates, ...,the importance of establishing the European Drought Observatory, which would
be responsible for studying, mitigating and monitoring the effects of drought.

Decision 1313/2013/EU on a Union Civil Protection Mechanism (2013)

Asks for ... the development and better integration of transnational detection and early warning
and alert systems of European interest in order to enable a rapid response ....



Policy Framework

Commission

Post Hyogo Framework for Action: Managing risks to achieve resilience (2014)

The council stresses the importance of disaster risk management across policies... . Invites the
Commission to: (a) identify and share good practise examples of risk management ...; (b) promote
synergies and exchange of experiences with int. organisations ...; (c) promote ... cost effective
transnational risk assessment initiatives ... ; (e) encourage development of systems, models ... for
collecting and exchanging data on ways to assess the economic impact of disasters ...

Sendai Framework for Disaster Risk Reduction 2015-2030

Strengthen technical and scientific capacity to ... assess disaster risks, vulnerabilities and
exposure to all hazards. ... Enhance the development and dissemination of science-based
methodologies and tools to record and share disaster losses ..., as well as to strengthen disaster
risk modelling, assessment, mapping, monitoring and multi-nazard early warning systems.

UN Sustainable Development Goals
Strengthen resilience and adaptive capacity to climate-related hazards & natural disasters ...



Challenges

Commission

Develop transnational monitoring and early warning
» including a combination of different scales

Develop forecasting for different time horizons

Move from a reactive to a proactive approach
» Risk management (analyze & monitor hazard, exposure, vulnerability, impacts)
» Move from forecasting hazards to forecasting impacts

Move from single to multi hazard EWS

» Integrate different hazards into a multi-hazard EWS
» Harmonize risk information between different hazards (how?)
» Analyze interactions between different hazards (e.g. droughts and heat waves)

Adapt to the future
» Analyze expected changes in a changing climate and how to adapt to them
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Involved

Expert Groups

WEFD CIS: Water Scarcity & Drought Expert Group (2005-2012)

e Member State and River Basin Experts, EC, EEA, Eurostat, Industry Representatives, ...
e Discussed on User needs, Indicators, and best practices & implementation issues
e Developed Fact Sheets for Indicators and tested them

= SPI, snow pack, soil moisture, low flows, groundwater levels, vegetation response, water exploitation index (water
scarcity)

e Forwarded proposal to EU Water Directors for endorsement

COPERNICUS User Forum & Committee (2017 - ....)

e Member States, Commission DGs, ECMWF, EUMETSAT, ESA, SAT(——
e Discussion and approval of EMS progress and work programme

EDO User & Expert Meeting (2017 - ....)



Global

Drought Observatories
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GEO: Global Drought Information System (GDIS)

e Hosted by NOAA

e Collaboration of partners from institutions and universities
to combine global information and continental drought
observatories into a global overview

e More research oriented
https://lwww.drought.gov/gdm

JOINT RESEARCH CENTRE

B i i Global Drought Observatory (GDO)

A8 == 2 @ @ (110000 v & © 5 wree | ukeihood of Drought Impact

e JRC development for Emergency Response Coordination
Centre (ERCC) at DG ECHO

Likelihood of Drought Impact
e Targeted monitoring, forecasting and impact assessment
for different sectors

e Based on sectorial risk assessment (hazard, exposure,
vulnerability)

http://edo.jrc.ec.europa.eu/gdo
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Drought Management
Library

security. It especially seeks to support regions and countries to develop more proactive drought palicies and better predictive mechanisms.

Satellite based early-warning system for
South Asia drought risk reduction

High Level Meeting on National Drought
Policies

European
Commission

Integrated Drought Management
Programme (IDMP)

with the aim to foster a pro-active
risk management

Handbook of
Drought Indicators and Indices

available in English, French, Arabic, ...

http://www.droughtmanagement.info/



3. Current Status & Ongoing Developments



The European Drought

Observatory (EDO)

Web-based Platform

>
>
>

commonly agreed products (e.g. drought indices)
exchange of knowledge & information

real-time monitoring and forecasting (early warning,
preparedness)

Multi-scale approach, integrating
» EU / continental level
» Member State level
» Regional / River Basin level

Interoperable
Data
Infrastructure

Subsidiarity principle
» European level information + platform (JRC)
» National datasets managed at MS level

» Regional information processed by river basin /
regional environmental authorities

» De-central data holding



Multi-Indicator Approach
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Indicators and Scales
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Indicator Factsheets
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Key message

EDO PRODUCT FACTSHEET: SPI - EUROPE Version: 01-Nov-2017 . .
Relevance of the Product to drought monitoring

Standardized Precipitation Index (SPI) =

Variable Temporal scale Spatial scale Coverage
Precipitation Monthly (for a range of Data Europe and
accumulation periods) dependent global

Technical Information

Product
Data sources:

Geographic coverage:
Spatial scale:

pon

Temporal scale:

0o 0 0 0 o0 =

Frequency of data collection:

>

Methodology
a. Detailed Methodology for the Calculation of the Indicator

b. Reference Period for Calculating the Statistics

o Quality Information

1. Strength & weaknesses
[+] ...

[l ..

W

2. Performance of the indicator

2% 2 15 1 05 0 05 1 15 2 25

Figure 1: An example of the continuously updated SPI-3 indicator, provided within EDO. (For an

explanation of the SPI classification scheme, see Section 4 below). References




Combined Drought Indicator (CDI)
for Agricultural/Ecosystem Drought

Combined Drought Indicator:
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Combined Drought

Indicator (CDI)

Impact
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Meteorological

Drought Events

Period Drought Macro-Area
" rewoscanna Drought Area (%) 1950-52 pan-European
. 1953-54 pan-European
t?'""ﬂ"nwv'rv“ 1955-56 Northern Europe
1959-60 North-Central-Eastern Europe
1964 North-Central-Eastern Europe
1969 UK-Scandinavia
T 1972-74 pan-European

EUROPE

1976 Central Europe and British Islands

1983 Eastern Europe

SN

1985 Southern Europe

1989-91 | Southern Europe, Mediterranean

1992 Central Europe
1994 North-Eastern Europe
Database 1950 to 2012 1995 Southern Europe
e Start and End 1996-97 Central and Northern Europe
« Duration 1999-2001 Southern // Eastern EU
. . 2003 European heat-wave
* Intensity and Severity d
i 2004-05 Iberian Peninsula
» Peak month and Intensity
) 2005-07 Baltic Republics
* Average Area involved .
2007-08 Aegean countries
* Area involved at peak month 2011 France, England, Central Europe

E-OBS grids (v.10), 0.25°x0.25° resolution Spinoni et al. (2015), J. of Hydrology: Regional Studies



Meteorological Drought

- Trends 1950 to 2010 -

DROUGHT
FREQUENCY

Linear Trend
(events/10years)

DROUGHT
DURATION

Linear Trend
(total months in
drought/10years)

Period: 1951-2010

Combined indicator SPI SPEI RDI Spinoni et al. (2015), Global and Planetary Change
I I



Drought Projections
(expected changes)

(drought events/10years) (event duration (months))

Scenario: A1B
Model: Racmo, v2.2, KNMI

Spinoni et al. (2015), Adv. in Sci. & Res.



Testing

Ensemble Forecasts

E:
Correlation forecasted - observed SPI-1 Observed vs. forecasted SPI-1
Nov. 1992 - Nov. 2012 Nov. 1992 - Nov. 2012
o SPI observed
3
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Forecasted SPI
0.1 0.25 0.35 0.45 0.55 0.65 0.8 Ratio: Observed/theoretically expected

Forecasted: ensemble mean

» Approx. 1/3 of drought events correctly forecasted 1 month in advance

» Anindex based on the ~30% driest ENS members performs best
(prob. of detection and percent correct)

Lavaysse et al. (2015), Hydrol. Earth Syst. Sci..



Linking drought

to impacts
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4. Towards a Global System of

Dynamic Drought Risk Monitoring
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Detailed

Indicator Information
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en

JOINT RESEARCH CENTRE
GDO - Global Drought Observatory

sght > MapViewer

GLOBAL DROUGHT |

)

pedw]ybnoig (2|

T

—

Layer mm]— ) 2 Al == & & {[1: 110700000 || [ E2O Ol +#E @
g

Products
tree 5 Droughtimpact Impact
menu . B[ ikelinood of Drought Impact * - - menu
Open ;"ngRMﬂl(mmMDnM)‘ -3 h idden
##[]Mean Annual Precipitation *

M Extreme dry (SPI < -2)

I Severe dry (-2 < SPI £ -1.5)
[1 Moderate dry (-1.5 < SPI £ -1)
[] Near normal (-1 < SPI < 1)

[C] Moderate wet (1 < SPI £ 1.5)
Il Severe wet (1.5 < SPI £ 2)
Ml Extreme wet (SPI 2 2)

1= Vegetation Response
B apar: - 20ie 050
[ [JAnomaly - 20150502

[ []1APAR Statistics
() Base Layers
2 Geographic Background
SPI blended and interpolated - Select time =

Select timescale:

= =

Year:

P 7y 2016
Month:
—_—e—m—————— ™

(C) 2018 - Global Drought Observatory (JRC - EC)

148.50674, 77.25078 |

Copyright, European Union, 2016. Maps created by EC-JRC. The boundaries and names shown on these maps do not imply official endorsement or acceptance by the European Union. I




What is behind the

Likelihood of Impact?

European

(A) Hazard
¢ Rainfall Anomalies
* Vegetation Vigor
* Temperatures

¢ Soil Moisture Anomalies
e | ow Flows

(B) Exposure

* Population density & Distribution
* Waterways, Reservoirs, Power plants, etc.

(C) Societal Vulnerability
¢ Social Indicators (Age, Poverty, Infant Mortality, etc.)
* Economic Indicators (GDP, Energy Consumption, etc.)
* [Infrastructural Indicators (Irrigation, Road Density, etc.) j S

o
Longitude

T T T
50 100 150

Less vulnerable More vulnerable

Carréo et al., 2016, Global Env. Change
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All input variables are normalized. The result is relative to the area and sector analyzed!



Testing

Probabilistic Forecasting
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Linking to

Media News
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Report Generation
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Analytical Report

Drought in Sri Lanka - January
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Situation analysis

*  Selanka' Is currently experiencing a severe drought. This drought situation has been caused
by a severe lack of rainfall during the last second Inter-monsoon season (IM2) which is
normally characterised by heavy rainfall from October to November. (see details in section 3
= Drought analysis)

* M2 is currently being followed by the north-eastern monsoon (cold dry weather season)
which will last until March and which will not change the situation” until the first Inter-
monsoon season will start again. In May, high amounts of rain (up to 3.000mm) are expected
1o occur as usual. These events are reinforced by an exceptional lack of rain in previous
months. For example, in December 2016, only 53mm rain has fallen while the monthly
average in December Is usually 160mm (+90mm).

*  According to the National Disaster Management Centre, 260 000 families are affected by the
drought which is considered the worst of the past 40 years.

* See detsils on S Lanks Geography snd Climate in Annex |
¥ The north-aast monzaon seazon has maximum rainfall of 1.280mm in MOUNtaINOUS 3reas and 200mm In
coastal areas in the West.
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Executive Summary

® A severe drought is currently affecting up to two-thirds of italy, causing major agricultural
losses, water restrictions in urban areas and higher fire hazard and intensity in forests.

*  The current drought is due 1o the consistent lack of rain since December 2016, especially
during spring 2017, and is exacerbated by the heatwaves in June and July,

*  According to long-term statistics, there is little chance of recovery before autumn, which is
usually the wettest period of the year.

Description of Affected Area

The severe drought that is currently affecting italy follows one of the country’s driest springs in
60 years, with some regions reportedly receiving 80% less total rainfall than normal. Up to two-
thirds of Italy is currently affected by the drought, including all of the central regions. Of Italy's
20 regions (see Figure 1) the following ten are reported by Coldiretti, Italy’s main farming
organisation, as having already declared or preparing to declare, a state of natural disaster
because of the drought: Toscana, Marche, Umbria, Lazio (in Central Italy); Lombardia (in the
North-West); Trentino Alto Adige and Veneto (in the North-East); La Campania and Pughia (in
the South); and the island of Sardegna. According to analysis by Coldiretti, the 2017 drought in
Italy has so far caused an estimated 2 billion Euros of damage 1o Italian agriculture®. The effects
of the drought in Italy have been exacerbated by heatwaves during June and July, which have

arare regabbbca BJcronaca/3017/01/23 rewndicrta_i0_region_pronte_a_thiedere_stat




Take away Points

e EDO is implemented as a multi-scale distributed system.

* Core indicators (SPI, snow pack, soil moisture, fAPAR, low flows,
temperature) are complemented by regionally relevant indicators.

* A Combined Drought Indicator (CDI) for agricultural/ecosystem impacts
has been implemented.

* More combined indicators for different sectors to be developed.
* Probabilistic monthly to seasonal forecasting to be implemented.
* Close links exist to global activities (e.g., IDMP, GDIS)

* At global level a similar system (GDO), including a dynamic drought
risk assessment for the agricultural sector has been implemented for
the ERCC.

* Similar assessments for other sectors (e.g. public water supply, energy
production, inland water transportation) are under development.
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