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What is IMDROFLOOD
The abbreviation IMDROFLOOD is given to the
EU JPI Water project “Improving Drought and
Flood Early Warning, Forecasting and
Mitigation using real-time hydroclimatic
indicators”, which implementation time is

from July 2016 to June 2019. It has a number
of scientific objectives


To obtain drought indices for different
sectors useful for drought monitoring
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and early warning, using new
monitoring networks, Doppler radars,
and remote sensing data.
To develop drought vulnerability
curves for natural and managed
ecosystems.
To determine the role of vegetation
type and density on modulating the
severity of hydrological droughts and
floods downstream.
To improve short and medium term
meteorological probabilistic forecast
of high precipitation events.
To
integrate
meteorological
predictions with hydro-ecological
rainfall-runoff and hydrodynamic
models for better flood prediction and
the analysis of the destructive
capacity of floods.
To implement operative drought and
flood early warning systems to
establish risk thresholds and to help
improve risk management.

The project includes also some non-scientific
objectives: to organize capacity building
activities and to ensure dynamic interaction
with stakeholders and end-users for building
impact prediction tools for decision making; to
specify interoperability standards to be used;
to use information and methods from
previous EC projects; to provide a channel for
discussion and communication to meet local
and regional requirements; to ensure
dissemination of the project’s outcomes from
the scientific and technical levels to the enduser level and the general public and to raise
awareness of tools developed in the project to
the potential end-users.

The project is organised into eight work
packages:
WP1: Management.

WP2:
Spatial
and
Temporal
Data
Infrastructure. This will support collecting,
storing,
visualizing,
retrieving
and
disseminating all the required datasets to
cover the requirements of other WPs.
WP3: Development of drought indices for
sectorial applications. The WP will develop
drought indices from new sensors, networks
and satellite imagery and to determine their
usefulness to identify sectorial impacts at the
basin scale.
WP4: Short and medium term meteorological
forecasting. To develop and validate
probabilistic
short
and
medium-term
operative meteorological predictions.
WP5: Integrated tool for flood prediction.
Integrations of meteorological forecasting
with
calibrated
hydro-ecologic
and
hydrodynamic models.
WP6: Vegetation vulnerability and ecosystem
services to reduce flood and drought risk.
WP7: Drought and flood monitoring and early
warning systems. Their expected outcomes
constitute the main technological output of
IMDROFLOOD.
WP8: Dissemination, capacity building and
cross-thematic research.
IMDROFLOOD joins scientists from six
countries and nine institutions. The leading
institution is the Spanish National Research
Council and the project coordinator is Sergio
Vicente-Serrano. Other institutions involved
are University of Lisbon (group leader R.
Trigo), University of Cape Town (C. Reason),
National Meteorological Administration of
Romania (R. Bojariu), University of Tartu from
Estonia (J. Jaagus), Research Institute of Field
Crops “Selectia” from Moldova (B. Boincean),
MeteoGRID from Spain (J. Ribalaygua) and
University of Vigo (L. Gimeno Presa).
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IMDROFLOOD 2nd meeting
The IMDROFLOOD second meeting took place
in Zaragoza on 12-13 February 2018 hosted by
the leader institution of the project (CSIC). All
together nine presentations were made where
the status of the project studies and
achievements were discussed. PowerPoint
files of the presentations are available on the
project
web
site
http://imdroflood.csic.es/news/. The project
coordinator Sergio Vicente-Serrano presented
main results of the project obtained by
different workpackages and listed principal
tasks for the second half of the timetable. 21
articles, 8 books chapters and 40
presentations at conferences have been made
within the IMDROFLOOD project. Partners
presented results of their studies and
perspectives for the future. The final meeting

on the IMDROFLOOD Conference
scheduled for June 2019 in Lisbon.

was

Participants at the IMDROFLOOD 2nd meeting
in Zaragoza on 12-13 February 2018.

IMDROFLOOD stakeholders meeting in Spain
Local authorities and stakeholders are very
important
in
the
development
of
IMDROFLOOD project. The 26th of April we
celebrate a stakeholders meeting in Madrid at
the Spanish Agency of Meteorology. We show
IMDROFLOOD main results and research
options for the future. We received very
valuable feedback to take into account in the
next steps of the project.

Meeting room in the Spanish Agency of
meteorology on 26 April 2018.
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Dialogue with beneficiaries of scientific information generated by
the IMDROFLOOD project in Romania
The workshop entitled "Predictability of
droughts and floods in the Prut river basin"
was organised at the Alexandru Ioan Cuza
University in Iaşi on 1 June 2018. The aim of
this workshop was the dissemination of the
results obtained so far under the
IMDROFLOOD project. The workshop has been
a side event of the international conference
"Present Environment and Sustainable
Development".
During the meeting the results of the project
were
presented
in
the
following
presentations: "Variability and predictability
of climatic hazards in the Prut Basin" by
Roxana Bojariu, Sorin Dascalu, Madalina
Gothard, Roxana Cica, Marius Birsan and
Liliana Velea, "Quantitative precipitation
estimation in the Prut River basin using
merged radar-rain gauge measurements" by
Sorin Burcea, Alexandru Dumitrescu, Roxana
Cica and Roxana Bojariu, “Links between
circulation types and high precipitation over
Prut River Basin" by Andrei Nita, Marius
Birsan, Alexandru Dumitrescu and Roxana
Bojariu, "Assessing the role of vegetation
during drought periods at catchment scale. A
case-study Jijia catchment, Romania" by
Zenaida Chitu, Roxana Bojariu, Alexandru

Dumitrescu, Anisoara Irimescu and Vasile
Craciunescu.

Dr. Sorin Burcea presenting the result achieved
in IMDROFLOOD project.

Dr. Zenaida Chitu presenting the result
achieved in IMDROFLOOD project.
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Round-table discussion at the Portuguese Foundation for Science
and Technology
The team from the University of Lisbon (IDL)
was invited by the Portuguese Foundation for
Science and Technology (FCT) to participate in
a
round-table
discussion
on
EuroMediterranean Collaboration within the
framework of the event «Partnership for
Research and Innovation in the Mediterranean
Area (PRIMA): Introduction and Calls for
Proposals», held at INESC TEC, in Oporto,
February 23, from 14:00.
The PRIMA initiative is a joint programme
focused on the development and application
of solutions for food systems and water
resources in the Mediterranean basin. The

main objective of the ten-year initiative (2018
– 2028), which is partly funded by EU's
research and innovation programme Horizon
2020, is to devise new R&I approaches to
improve water availability and sustainable
agriculture production in a region heavily
distressed by climate change, urbanisation
and population growth.
During the event, which had over 80
participants, a summary presentation of IDL’s
euro-Mediterranean ongoing collaborations
was made, focusing on the main outcomes of
the project IMDROFLOOD.

Participants at the round-table discussion.
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IMDROFLOOD stakeholders meeting in Estonia
The meeting on 16 May consisted of the
excursion to the Tõlliste hydrometric station
on Väike-Emajõgi River and a seminar at
Väike-Trommi tourist farm on the bank of the
river. There were all together 20 participants
from
different
institutions
(public,
governmental, academic, private). Four
seminar presentations were made on the
following topics:

Hydrology of Väike-Emajõgi River, water
quality and the use of hydropower (Arvo
Järvet)
JPI Water project IMDROFLOOD and studies
on the variability of droughts in Estonia (Jaak
Jaagus)
Changes in runoff of Väike-Emajõgi River –
when drought and when flooding (Mait Sepp)
The influence of changing climate and landuse
on river runoff (Ottar Tamm)

Dr. Arvo Järvet is talking about the history of
hydrological measurements at the Tõlliste
hydrometric station.

Senior hydrologist Ene Randpuu is talking
about the water level measurement
techniques at the Tõlliste hydrometric station.

Prof. Jaak Jaagus is presenting his
presentation at the seminar.

Dr. Mait Sepp is presenting his presentation.
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Conference in the Republic of Moldova
The results obtained by the Selectia Research
Institute of Field Crops in the frame of the
IMDROFLOOD project have been discussed at
the
national
conference
"Sustainable
management of soil and water resources for
providing food security in the Republic of
Moldova". The conference was held in May
17, 2018 at the Ministry of Agriculture,
Regional Development and Environment in
Chişinau.
Participants of the conference have been
aware about frequent and severe droughts
during the last years (2007, 2012 and 2015) as
well as floods (2008 and 2010) with
tremendous economic losses. Prut river basin
is one of the most vulnerable areas in the
Republic of Moldova due to high water
exploitation indexes and to environmental and
water quality problems when droughts

appear. Climate change is predicted to cause
chronic reductions in water availability
through reduced precipitations and increased
temperatures.
The minister of Agriculture, Regional
Development and Environment Mr. Liviu
Volconovici who opened the conference has
emphasized the importance of improvement
soil and water resources management for
preventing droughts and floodings.
Boris Boincean in his report "Challenges and
perspectives for sustainable development of
agriculture" has mentioned the necessity to
change the paradigm of agricultural
intensification in agriculture by transition from
industrial model of agricultural intensification
to a more sustainable intensification based on
increasing recycling of nutrients and energy in
each farm.

Discussion at the conference.
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A High Resolution Dataset of Drought Indices for Spain
Drought indices are essential metrics for
quantifying drought severity and identifying
possible changes in the frequency and
duration of drought hazards. We developed a
new high spatial resolution dataset of drought
indices covering all of Spain. The dataset

includes seven drought indices, spans the
period 1961–2017, and has a spatial
resolution of 1.1 km and a weekly temporal
resolution. A web portal has been created to
enable download and visualization of the data
(http://monitordesequia.csic.es).
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Global Assessment of the Standardized Evapotranspiration Deficit
Index (SEDI) for Drought Analysis and Monitoring
We developed and implemented a new
methodology for calculating the standardized
evapotranspiration deficit index globally based
on the log-logistic distribution to fit the
evaporation deficit, the difference between
actual evapotranspiration and atmospheric
evaporative demand. This work provides a
robust approach for calculating spatially and
temporally comparable SEDI estimates,
regardless of the climate region and land
surface conditions, and it assesses the

performance and the applicability of the SEDI
to quantify drought severity across varying
crop and natural vegetation areas. For more
details see:
Vicente-Serrano S.M. et al. (2018). Global
Assessment
of
the
Standardized
Evapotranspiration Deficit Index (SEDI) for
Drought Analysis and Monitoring. Journal of
Climate,
31(14),
5371-5393.
DOI:
10.1175/JCLI-D-17-0775.1

Articles from the group of the University of Lisbon
1) Blamey R.C., Ramos A.M., Trigo R.M., Tomé
R., Reason C.J. (2018) “The influence of
Atmospheric Rivers over the South Atlantic on
Winter Rainfall in South Africa”. Journal of
Hydrometeorology.
19,
127-142,
doi:10.1175/JHM-D-17-0111.1.

ABSTRACT: A climatology of atmospheric
rivers (ARs) impinging on the west coast of
South Africa (29°–34.5°S) during the austral
winter months (April–September) was
developed for the period 1979–2014 using an
automated detection algorithm and two
reanalysis products as input. The two products
show relatively good agreement, with 10–15
persistent ARs (lasting 18 h or longer)
occurring on average per winter and nearly
two-thirds of these systems occurring
poleward of 35°S. The relationship between

persistent AR activity and winter rainfall is
demonstrated using South African Weather
Service rainfall data. Most stations positioned
in areas of high topography contained the
highest percentage of rainfall contributed by
persistent ARs, whereas stations downwind,
to the east of the major topographic barriers,
had the lowest contributions. Extreme rainfall
days in the region are also ranked by their
magnitude and spatial extent. The results
suggest that although persistent ARs are
important contributors to heavy rainfall
events, they are not necessarily a prerequisite.
It is found that around 70% of the top 50 daily
winter rainfall extremes in South Africa were
in some way linked to ARs (both persistent
and nonpersistent). Overall, the findings of
this study support similar investigations on
ARs in the North Atlantic and North Pacific.
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2) Eiras-Barca J., Ramos A.M., Pinto J.G., Trigo
R.M., Liberato M.L.R., Miguez-Macho G.
(2018) “The concurrence of Atmospheric
Rivers and explosive cyclogenesis in the North
Atlantic and North Pacific basins”. Earth
System
Dynamics,
9,
91102, doi:10.5194/esd-2017-76

ABSTRACT: The explosive cyclogenesis of
extratropical cyclones and the occurrence of
atmospheric rivers are characteristic features
of a baroclinic atmosphere, and are both
closely
related
to
extreme
hydrometeorological events in the midlatitudes, particularly on coastal areas on the
western side of the continents. The potential
role of atmospheric rivers in the explosive
cyclone deepening has been previously
analysed for selected case studies, but a
general assessment from the climatological
perspective is still missing. Using ERA-Interim

reanalysis data for 1979–2011, we analyse the
concurrence of atmospheric rivers and
explosive cyclogenesis over the North Atlantic
and North Pacific basins for the extended
winter months (ONDJFM). Atmospheric rivers
are identified for almost 80% of explosive
deepening cyclones. For non-explosive
cyclones, atmospheric rivers are found only in
roughly 40% of the cases. The analysis of the
time evolution of the high values of water
vapour flux associated with the atmospheric
river during the cyclone development phase
leads us to hypothesize that the identified
relationship is the fingerprint of a mechanism
that raises the odds of an explosive
cyclogenesis occurrence and not merely a
statistical relationship. These new insights on
the relationship between explosive cyclones
and atmospheric rivers may be helpful to a
better understanding of the associated highimpact weather events.
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3) Ribeiro A, Russo A, Gouveia CM, Páscoa
P (2018) Modelling drought-related yield
losses in Iberia using remote sensing and
multiscalar indices. Theoretical and Applied
Climatology.
doi.org/10.1007/s00704-0182478-5

ABSTRACT: The response of two rainfed
winter cereal yields (wheat and barley) to
drought conditions in the Iberian Peninsula
(IP) was investigated for a long period (1986–
2012). Drought hazard was evaluated based
on the multiscalar Standardized Precipitation
Evapotranspiration Index (SPEI) and three
remote sensing indices, namely the
Vegetation Condition (VCI), the Temperature
Condition (TCI), and the Vegetation Health
(VHI) Indices. A correlation analysis between
the yield and the drought indicators was

conducted, and multiple linear regression
(MLR) and artificial neural network (ANN)
models were established to estimate yield at
the regional level. The correlation values
suggested that yield reduces with moisture
depletion (low values of VCI) during earlyspring and with too high temperatures (low
values of TCI) close to the harvest time.
Generally, all drought indicators displayed
greatest influence during the plant stages in
which the crop is photosynthetically more
active (spring and summer), rather than the
earlier moments of plants life cycle
(autumn/winter). Our results suggested that
SPEI is more relevant in the southern sector of
the IP, while remote sensing indices are rather
good in estimating cereal yield in the northern
sector of the IP. The strength of the statistical
relationships found by MLR and ANN methods
is quite similar, with some improvements
11

found by the ANN. A great number of true
positives (hits) of occurrence of yield-losses
exhibiting hit rate (HR) values higher than 69%
was obtained.

Contact us
Project web page: imdroflood.csic.es
Project coordinator: Sergio M. Vicente-Serrano, Instituto Pirenaico de Ecología, Consejo Superior de
Investigaciones Científicas
Avda Montañana 1005, 50059 Zaragoza, Spain
Tel: +34 976369393 (ext. 880053)
E-mail: svicen@ipe.csic.es
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