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The SWIM-H2020 SM Project, funded by the European Union, aims to
contribute to reducedmarinepollution anda sustainableuseof scarcewater
resourcesin the MediterraneanRegionwith emphasison the countries of
North Africa and the Middle East(Algeria, Egypt, Israel, Jordan,Lebanon,
[Libya],Morocco,Palestine,[Syria]andTunisia).

Components of the Project

The Project is the continuation and mergingof two successfulpreviousEU-
funded service contracts, Horizon 2020 CapacityBuilding/Mediterranean
EnvironmentProgramme(H2020 CB/MEP)(2009-2014) and the Sustainable
Water IntegratedManagementSupportMechanism(SWIMSM)(2010-2015).

SWIM-H2020 SM in a Snapshot
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Provide tailored and targeted technical assistance at national level based on 
ǇŀǊǘƴŜǊǎΩ ǊŜǉǳŜǎǘǎ ǘƘǊƻǳƎƘ ŀƴ 9ȄǇŜǊǘ CŀŎƛƭƛǘȅΤ

Organize regional (or sub-regional) peer-to-peer seminars and webinars; 

Conduct on-site training courses and study tours; 

Capitalize on the lessons learnt, good practices and success stories;

{ǳǇǇƻǊǘ  ƭƻƎƛǎǘƛŎŀƭƭȅ ŀƴŘ ǘŜŎƘƴƛŎŀƭƭȅ ǘƘŜ IƻǊƛȊƻƴ нлнл LƴƛǘƛŀǘƛǾŜΩǎ {ǘŜŜǊƛƴƎ DǊƻǳǇ ϧ  {ǳō 
DǊƻǳǇǎ ŀƴŘ ǘƘŜ aŜŜǘƛƴƎǎ ƻŦ ǘƘŜ ¦ƴƛƻƴ ŦƻǊ ǘƘŜ aŜŘƛǘŜǊǊŀƴŜŀƴΩǎ ²ŀǘŜǊ 9ȄǇŜǊǘǎ DǊƻǳǇ.

SWIM-H2020 SM
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SWIM-H2020 SM Expected Results

Positive changes in the design and implementation of the relevant national 
institutional, policy and regulatory frameworks;

9ƴƘŀƴŎŜƳŜƴǘ ƻŦ ǇŀǊǘƴŜǊ ŎƻǳƴǘǊƛŜǎΩ ŎŀǇŀŎƛǘȅ ǘƻ ǇǊƻƳƻǘŜ ƛƴǾŜǎǘƳŜƴǘ ŀƴŘ ōǳǎƛƴŜǎǎ 
opportunities for properly managing municipal waste, industrial emissions and waste water;

Facilitation of access to finance for selected sustainable investment projects;

Strengthening of regional coherence and cooperation in approaches to marine pollution 
prevention and control, and sustainable water management;

Identification, testing and sharing of best practices and success stories;

Use of research results in policy making ςenhancement of more sustainable practices.

In order to Achieve: 
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SWIM-H2020 SM Themes
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The project is based on synergies, which are further developed and supported through: 

The SWIM-H2020 SM Focal Points (FPs) in the Ministries in charge of Water and Environment 
of the Partner Countries, which also constitute the SWIM-H2020 SM Steering Committee. 
Regional bodies forming the Institutional Partners of the Project, namely:
Å the Union for the Mediterranean (UfM), assisting on issues linked with the draft 

Strategy for Water in the Mediterranean, the Water Strategy in the Western 
Mediterranean (5+5), projects and investments related with Mediterranean pollution 
Hot Spots.

Å the Mediterranean Action Plan  of UNEP (UNEP/MAP), supporting activities related to 
the Land Based Sources (LBS), the Hazardous Wastes and Integrated Coastal Zone 
Management (ICZM) Protocols of the Barcelona Convention as well as the revised 
National Action Plans (NAPs).

Relevant EU Institutions (including DG ENV, NEAR, Research, MARE, etc.) such as the 
European Investment Bank (EIB) which coordinates the Mediterranean Hot Spots Investment 
Programme II (MeHSIP II) and Agenciessuch as the European Environment Agency (EEA), 
which coordinates the Shared Environmental Information System (SEIS) South.
Other Regional Initiatives and Projects (SwitchMed, CLIMA South, etc.).  

SWIM-H2020 SM Cooperation
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Partner countries: 
Algeria, Egypt, Israel, Jordan, Lebanon, [Libya], Morocco, Palestine, [Syria], Tunisia 
Participation of Albania, Bosnia Herzegovina, Mauritania, Montenegro and Turkey 
in regional activities will be considered.

Contracting Authority: 
Directorate-General for Neighborhood and Enlargement Negotiations (DG NEAR)

SWIM-H2020 SM Team: 
Mr. Stavros Damianidis, Project Director
Prof. Michael Scoullos, Team Leader
Mrs. Suzan Taha, Water Expert
Mr. Ismail Anis, Environment Expert

Duration: Budget: 
39 months (2016-2019) 6.625.000 Euros

SWIM-H2020 SM Identity
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SWIM-H2020 SM Consortium

LDK Consultants S.A. (Leader)                                      
LDK Consultants Europe S.A.

Haskoning DHV Nederland B.V.

Arab Countries Water Utilities Association 
(ACWUA)

Mediterranean Information Office for 
Environment, Culture and Sustainable 
Development (MIO - ECSDE)

Arab Network for Environment and 
5ŜǾŜƭƻǇƳŜƴǘ Ϧw!95ά

Milieu Ltd

Association of Cities & Regions for 
Recycling and Sustainable Resource 
Management (ACR+)

National and Kapodistrian University of 
Athens (UoA)

Catalan Waste Agency (hosting institution 
of Regional Activity Centre for Sustainable 
Consumption and Production (SCP/RAC))

Umweltbundesamt GmbH

EEIG UT ςSEMIDE WS Atkins International Ltd

GLOBE ONE LTD
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RAINFALL DATA

ÅObjective: To construct one rainfall dataset for the whole of the 
catchment.

ÅTotal number of rainfall stations: The total number of rainfall 
stations in the catchment must be satisfactory.

ÅSpatialdistribution: Rainfallstationsshouldhavea satisfactory
distribution acrossthe catchmentboth in the horizontalbut also
in all partsof theŎŀǘŎƘƳŜƴǘΩǎelevation.

ÁTemporaldistribution: Dataset for all stations should cover a
satisfactory length in time so as to be representative for all
historicclimaticregimes.

Measures within a Drought Risk Management Plan 
(DRMP)
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QUALITY CHECK FOR RAINFALL DATA

ÅLevel of aggregation: Understand your primary data. The original time 
step (daily, accumulated across days with rainfall) and construct monthly 
timeseries. Decide on the time frame duration according to data 
availability.

ÅOutliers: Outliers are data that are higher than the value defined as the 
average plus (often) two times the standard deviation of the sample. 
The outliers are not necessary erroneous, check for data.

ÅCorrelation matrix: Correlation matrix between all annual and monthly 
rainfall values between all stations. Check for rainfall stations with 
constant low correlation values especially with the adjacent stations.

asureswithin a Drought Risk Management Plan 
(DRMP)
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QUALITY CHECK FOR RAINFALL DATA

ÅCorrelation matrix: Correlation matrix between all annual 
rainfall and monthly values between all stations. Define rainfall 
stations with constant high correlation values especially with the 
adjacent stations. Select the ones as base stations.

ÅDouble Mass Curves:Perform double mass curves analysis to 
further evaluate data consistency in rainfall stations.

ÅUnderstand reasons for inconsistency:For rainfall station with 
ŎŜǊǘŀƛƴ ŦŀǎƘƛƻƴ ƻŦ ƛƴŎƻƴǎƛǎǘŜƴŎȅΣ ŎƘŜŎƪ ǘƘŜ ǎǘŀǘƛƻƴΩǎ ƭƻƎ ŦƻǊ 
certain changes (e.g. change of the rain recorder).

Measures within a Drought Risk Management Plan 
(DRMP)
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QUALITY CHECK FOR RAINFALL DATA

ÅData gap filling: The base stations should have all datasets filled 
for all months of the finally selected time analysis. Certain, 
sparse, gaps can be filled according the correlation equation.

ÅData extension:Reliable rainfall station with time of operation 
less than the defined one can be extended to the required one 
according to the correlation analyses.

ÅDefine the altitude rainfall lapse rate:For the computation of 
the surface rainfall, the rate of change between rainfall and 
elevation must be defined with satisfactory correlation 
coefficients.

Measures within a Drought Risk Management Plan 
(DRMP)
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QUALITY CHECK FOR RAINFALL DATA

ÅSpatial Integration of Point Rainfall: The transition from point to 
surface rainfall can be done by means of the Thiessen polygons 
(very easy in GIS applications).

Measures within a Drought Risk Management Plan 
(DRMP)
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COMPUTATION OF THE POTENTIAL EVAPOTRANSPIRATION

ÅQuality Check of the associated data: Data for PET are often vast 
and demanding. Temperatures, relative humidity, wind speed 
(height of 2m) and sunshine duration, for a satisfactory 
meteorological stations number for a time duration is rare even 
in developed countries.

ÅVariety of Methods:According to necessary data, methods of 
computing PET can be very complex (e.g. the Penman-Monteith) 
to very simple (e.g. Blaney-Criddle).

Measures within a Drought Risk Management Plan 
(DRMP)
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PENMAN -MONTEITH

ÅDeveloped by Howard Penman in 1948 (later modified by John 
Monteith et al. to yield the PenmanςMonteith model)
ωWell established and a basis for further theoretical 
development in the field of evaporation research
ωBasically a combination of turbulent transfer and energy-
balance approaches (3 equations)

Measures within a Drought Risk Management Plan 
(DRMP)
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Measures within a Drought Risk Management Plan 
(DRMP)

r = Density of the air

c = Specific heat of the air

ea = Saturation vapor pressure at mean air temperature

es = Saturation vapor pressure at dew point

rs = Total surface resistance

ra = Aerodynamic resistance

l = Latent heat of vaporization

g = Psychrometric constant

D = Rate of change of es with temperature

PENMAN -MONTEITH
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HARGREAVES

Measures within a Drought Risk Management Plan 
(DRMP)

Originally developed in 1975

solar radiation and temperature data inputs

Updated in 1982 and 1985 

Grass reference ET (ETo)

Can be used to compute daily estimates

solar radiation estimated from extraterrestrial radiation Rn=So/ɚ, So: 

extraterrestrial radiation (kg/m2d) ïɚ: latent heat (kJ/kg) ----

depending on latitude and longitude

amean
5.0

minmaxo R)8.17T()TT(0023.0ET +-=
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HARGREAVES

Measures within a Drought Risk Management Plan 
(DRMP)

ÅSimple, easy to use

ÅMinimal data requirementsðmaximum and 

minimum air temperature

ÅBetter predictive accuracy in arid climates than 

modified Blaney-Criddle

ÅMax-min temperature difference

ÅExtra-terrestrial radiation
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HARGREAVES vs PENMAN ςMONTEITH (Tuklarm)

Measures within a Drought Risk Management Plan 
(DRMP)
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Drought as a Natural Hazard

Drought differs from other natural hazards(e.g., floods, tropical
cyclones,and earthquakes)in several ways. First,sincethe effects
of drought often accumulateslowly over a considerableperiod of
time and may linger for yearsafter the termination of the event,
the onset and end of drought is difficult to determine. Becauseof
this,droughtisoften referredto asa creepingphenomenon.

Drought impacts are nonstructural and spread over a larger
geographicalarea than damagesthat result from other natural
hazards. For example, a recent analysisof drought occurrence
by the (US) National Drought Mitigation Center for the
fortyeight contiguousstatesin the UnitedStatesdemonstrated that
severeand extremedrought affectedmore than 25 percent of the
country in twenty ςseven of the past one hundred years. This
representsanarea of 750,000mi2 (1,942,500km2) or more.
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Drought Hazard, Vulnerability & Risk
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History of Drought Research


