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Introduction

What are the needs?

e  Who needs drought information?
e  Why do they need drought information?
e  What type of information is required?

What is the current situation?

e The case of Europe: EDO
e The global case: GDO & GDIS

What are the gaps?
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___ Drought

Characteristics
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e Slow onset, “creeping” phenomenon
* Sector specific definitions

* Propagates slowly through the hydrological cycle (rainfall, soil moisture,
groundwater, reservoirs, river flows)

* Impacts are non-structural, spread over large areas and long time periods
(direct and indirect), and affect many people

About 15% of the EU territory and 17% of the EU population affected annually
# Average Economic impacts in the EU are estimated to about 3 billion Euros/year

Environmental impacts are difficult to quantify and not included!




Flood and Drought Damage
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Source: Helix Project, 2016
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Who and for what?

EU Policy Makers:

DG Civil Protection and Humanitarian Aid (ECHO):

» Drought monitoring and forecasting at European and global scales
» Drought impact and risk assessment at European and global scales

DG Regional and Urban Policy (REGIO):

« Assessment of the current and future drought hazard and associated risks across the EU and
neighbouring countries - priorities for regional development

» European Solidarity Fund - compensations in case of significant drought impacts
* DG International Development and Cooperation (DEVCO):

» Assessment of the current and future drought hazard and associated risks - priorities for
development cooperation

DG Agriculture and Rural Development (AGRI):
« Crop yield forecasting for EU and major global production zones

* DG Environment (ENV):

* Drought risk assessment - Water Framework Directive requires that RBs at risk of drought
develop a Drought Management Plan

DG Climate Action (CLIMA):
« Changes in drought hazard and risk under climate change in Europe and globally



Who and for what?

National Authorities:

« Civil Protection:
» Drought Monitoring and forecasting - public water supply, energy production, inland water transport,

* Regional Planning and Rural Development:
» Drought hazard & risk assessment - regional development priorities

« Agriculture:
» Drought forecasting - yield assessments
River Basin Authorities:

» Water management (forecasting)
* Drought hazard and risk assessment

Local Water Managers:

« Water allocation (forecasting)

Industries:
» Energy production, tourism, food sector, transport, insurances, etc.

Drought monitoring and assessment requires information that is sector-specific
(multiple indicators) and available at different scales!
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Examples of

Drought Monitors
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Bollettino Siccita, Italy
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Soil Moisture Index (SMI), 4 km grid, SPI for different accumulation periods and
5 drought classes, updated daily, regions (Italy, Mediterranean, Europe),
4 days lag time. monthly product, based on NCEP Reanalysis

www. ufz.de/droughtmonitor/ IT data.

Samaniego et al. 2013 Istituto Superiore per la Protezione e la Ricerca Ambientale
(ISPRA), Rome

www.isprambiente.gov.it/pre_meteo/siccitas/
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Examples of

Drought Monitors

European
Observatorio Nacional de la Sequia s
servatorio Naciona ul .
. a seq DMCSEE Drought Monitor
Mapa de Seguimiento de los Indicadores de
Estado de la Sequia " DMCSEE w B
u W -
SP1 Oct 2016 (3 months)
GPCC first—guess analysis
:::::E drought D f;\;::}:ﬂ;ouqht \:l rf:)ld;sr:ie?‘drouqht
Rl B — Tl e
Monthly maps on river basin level, aggregated indicator Monthly SPIs and Percentiles (Based on GPCC)
Ministerio de Agricultura, y Pesca, Alimentacion y Medio Ambiente Drought Management Centre for South-Eastern Europe
www.mapama.gob.esc www.dmcsee.org

EC Communication on Water Scarcity and Drought (2007)

Asks for the establishment of a European Drought Observatory (EDO) that will integrate relevant 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.
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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




EDO

Multi-Indicator Approach
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Continental Scale
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Combined Drought Indicator:

Conceptual Framework
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Combined Drought Indicator (CDI)
for
Agricultural Drought

Cause-effect relationships and related warning levels
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Combined Drought

Indicator (CDI)
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Indicator Factsheets

ean

Every indicator is accompanied by a factsheet: =_

PRODUCT FACT SHEET: Combined Drought Indicator — EUROPE Version 2 (April. 2013) Ke Y message

Combined Drought Indicator | — |

Type Temporal scale Spatial scale Geo. coverage
T e (EEIF e MYRelevance of the Product to dro monitoring
PRODUCT FACT SHEET: ACRONYME — EUROPE Version 1 (Sept. 2011)
Figure1: Example of the Combl
SOIL MOISTURE:
Daily, A ly and For d val
Type Jemporalscale  Spatialscale Geo. coverage Technical Information
7 | Soil moisture Daily 5 km Europe
: s Daily Soil Moisture (pF) PRODUCT FACT SHEET: FAPAR Anomaly — EUROPE Version 3 (Sept. 2013) 1. Product
) q " o Data sources:
FAPAR anomaly: Anomaly of Fraction of Absorbed © Geographic coverage:
Photosynthetically Active Radiation o Spatial scale:
o Temporal scale:

o o recoeton ] Type Temporal scale PRODUCT FACT SHEET: SPI - EUROPE
AR e e Vegetation 10-day product o Frequency of data collection:
demand of the plants and therefol response
agricultural drought. dardized P N

SPI: Standardized Precipi
TR || 2. wetnosoon

areas pof ] . . .
e consists g chassfican] | e Soit Moisture trend on 7 days (pF day Type Temporal scale spatia| | @ Detailed Methodology for the Calculation of the Indicator
to the different stages of the ideali] >
are named as “Watch”, “Warning| N Precipitation Monthly Data dej
“Recovery”, identify the stages of ti] (foranmo'
accumulation b. Reference Period for Calculating the Statistics

Quality Information

1. Strength & weaknesses
[+] ...
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2. Performance of the indicator

References
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Does this answer to the

needs/questions?
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Partially:

* Positive feedback from EC services, from national and regional organizations, and from industries
* Drought reports are heavily downloaded (> 1000) when issued
* In 2016 (January to October) the European system yielded 56,000 page views from 11,000 users

However:

More sector specific combined indicators needed

New network to be established
* Yearly user & expert meetings (follow-up of the WS&D Expert Group)
* More links to national, regional, “local” observatories to be established
* Enlarge the set of standardized indicators

Add “static” maps on drought hazard and risk (current & future)

Add or link DBs on drought events and on drought impacts

- Goal is a comprehensive one-stop entry point for Europe and neighbouring

countries s
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Global Level

+ Currently no comprehensive global system for drought monitoring and early warning
» Different systems provide individual indicators (e.g., SPEI Monitor, GPCC drought indicator)

« Several continental systems are existing, for example:
* North American Drought Monitor
» African Flood and Drought Monitor (Princeton)
» African Drought Observatory (JRC)
» South and Central American Drought Observatory (JRC)

* Global Drought Information System (GDIS):

Links
the North American Drought Monitor

»  The European Drought Observatory
The African Flood and Drought Monitor

»  The Australian Bureau of Meteorology

- No system answers to specific requirements of DG ECHO (ERCC and
humanitarian aid) in need of information of sectorial drought impacts

16
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Global Drought

Observatory (GDO)

European
GDO - Global Drought Observatory
European Commission > JRC > IES > GDO > Global Drought > MapViewer
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What is behind the

Likelihood of Impact?
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(A) Drought Severity
* Rainfall Anomalies

* Vegetation Vigor
* Temperatures

S

* Soil Moisture Anomalies
* Low 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.)

Latitude
0

* Infrastructural Indicators (Irrigation, Road Density, etc.)

ess vuln
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Country Summary
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Report Generation
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JOINT RESEARCH CENTRE
GDO - Global Drought Observatory
European Commission > JRC

GLOBAL DROUGHT |

cience Hub > GDO > Global Drought> Drought Impact Report

Eight-day period starting on 2016-05-09|E| Report on Thailand (Thailand)

Thailand covers 100% of Thailand.

General information on Thailand: Parts of Thailand affected by drought:

Area: 514.000 km? % area [km?]  population

Capital: Bangkok 20.30 104.630 13.539.841
World Bank data: 4094f]  211.020 27.307.454

. - 2

Population density (people per km of 133 (2014) 2113[] 108911 14093839

land area): .

Population, total: 67.725.979 (2014) 8237 424561 54941134 in affected areas

total 515417 66.698.483  in Thailand

GDP per capita (current US$): 59774 (2014)
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I Likelihood of Drought Impact: development
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types and other surface characteristics

in the affected areas
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Detailed

Indicator Information
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| Sitemap | Legal notice | Contact | Search
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GDO - Global Drought Observatory

European Commission > J! ience Hub > GDO > Global Drought > MapViewer

GLOBAL DROUGHT |
[«

Layer <@%Mu—mm@-ﬁw E0 O =DE ondf

=) Global Drought Products

tree =) Drought Impact
EZ [ Likelihood of Drought Impact = - =015 0 0
men u =) Precipitation

open “ Rainfall ) - 2016-04

#4[_JMean Annual Precipitation *
4 [¥]SPI blended and interpolated - 2016-04

Impact
menu
hidden

pedwy yénoig (4| )

M Extreme dry (SPI < -2)

[l Severe dry (-2 < SPI < -1.5)
[] Moderate dry (-1.5 < SPI < -1)
[ Near normal (-1 < SPI £ 1)
[] Moderate wet (1 < SPI < 1.5)
Ml Severe wet (1.5 < SPI < 2)
Ml Extreme wet (SPI = 2)

=) Vegetation Response
[ mear * - 20150500
[ ] Anomaly -
. [J#aPAR Long-term -
[ []fAPAR Statistics

) Base Layers
Geographic Background

SPI blended and interpolated - Select time [x]
Select timescale:

Year:

75 2016

. 04 ; = +

(C) 2016 - Globsl Drought Observatory (JRC - EC)

149.50674, 77.25078

Copyright, European Union, 2016. Maps created by EC-JRC. The boundaries and names shown on these maps do not imply official endc or by the Europ: Union.
Research
Centre



Forecasting
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GDO - Global Drought Observatory

European Commission > JR! ce GDO > Global Drought > MapViewer
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Globally Does this answer to the

needs/questions?

*
* s Kk
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Partially:

» Positive feedback from EC customer
* Proved to provide useful information during the 2015-16 EI Nifio event
« Supported the production of ad-hoc analytical reports

However:

* More sector specific impact indicators needed

» Set of drought indicators to be completed (e.g., soil moisture, low-flows, ...)
* Forecasting and seasonal prediction to be tested and implemented

* Maps on drought hazard and risk (current & future) still missing

* DBs on drought events and on drought impacts to be linked (?)

-> arrive at a global monitoring and forecasting of drought events and their
likely impacts
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In summary:

What are the Gaps?
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Complete set of standardized indicators (harmonization of methods)
Combined indicators (alert levels) for different sectors
Vulnerability & risk assessments for different sectors

Up-to-date data for the calculation of exposure and vulnerability (uneven

quality and coverage of socio-economic indicators)

Standardized data on drought events and drought impacts

Improved forecasting and prediction

Better links between continental, national, regional, local observatories

Regular meetings of user & expert networks
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http://edo.jrc.ec.europa.eu
http://ledo.jrc.ec.europa.eu/gdo

Jurgen Vogt

juergen.vogt@jrc.ec.europa.eu

European Commission
Joint Research Centre
http://jrc.ec.europa.eu/




