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SUMMARY – The purpose of this paper is to report on the development of drought management guidelines that
provide Mediterranean countries with a framework for effective and systematic approach to prevent and/or
minimize the impacts of drought on people. The Mediterranean region exemplifies many other drought-prone
regions with rapidly expanding populations that are placing increased pressure on already limited water supplies.
Drought planning and management includes activities and actions taken by any interested individual or collective
group. The Meda-Water project MEDROPLAN has synthesised academic and policy aspects of drought planning
and developed Drought Management Guidelines (the "Guidelines" from now on) that appeal to a broad audience,
the non-technical users and are especially oriented to the support of policy making. The adaptive and dynamic
character of the guidelines presented in this paper includes the following aspects: (i) The information intends to
complement the ongoing regional and country water basin planning efforts and the ongoing agricultural policy
initiatives; (ii) both long term and short term measures that are to be used to prevent and mitigate the effects of
drought are considered; (iii) the design of the guidelines is broad enough to incorporate new criteria for
establishing priorities as societies change or as scientific and technological aspects of drought management
improve; and (iv) the approach acknowledges the differential social vulnerabilities and emphasizes risk-based
drought management as a critical approach to mitigate the impacts associated to drought-induced water
shortages. 
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Background 

The MEDROPLAN project and purpose of the Guidelines

The MEDROPLAN project (Mediterranean Drought Preparedness and Mitigation Planning) has
developed a systematic approach to assist in the development of drought and water scarcity
management plans linking science and policy (http://www.iamz.ciheam.org/medroplan). This paper
presents the MEDROPLAN Guidelines for Drought Management. The MEDROPLAN Guidelines for
Drought Management have been published in six languages (Arabic, English, French, Greek, Italian
and Spanish) and are fully downloadable in the MEDROPLAN web site. Additionnally, a Technical
Annex of the Guidelines, with indeep scientific and technical information developing the Guidelines
methodologies was published (Options Méditerranéennes, Series B, No. 58, 2007) and is also
available from the project's web site. The contribution of the MEDROPLAN research teams and
collaborators is acknowledged for their valuable input. 

The Guidelines are based on the extensive experience of Mediterranean countries on drought and
water management and are intended to complement the ongoing regional and country water planning
efforts and the ongoing agricultural policy initiatives. Therefore the guidelines are a complement to
ongoing initiatives with the purpose is to provide an effective and systematic approach to develop
drought management plans. In particular, the guidelines aim to develop and promote criteria and
methodologies based on the concepts of drought risk management and mitigation of corresponding
impacts.

Drought management plans must make information available to the largest possible audience;
therefore the goal of the guidelines is to reach the full range of stakeholders related to drought in the
Mediterranean, and especially oriented to the support of policy making. In order to achieve this goal,
the guidelines are written with the user in mind and try to avoid the use of very specific scientific or
technical language that may be difficult to be understood by a non specialist. 
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Responding to social and policy questions 

Droughts occur very frequently in the Mediterranean countries with severe economic and social
consequences also connected to the vulnerability of the water supply systems, the agricultural
systems and of society in general. Such vulnerability is due to situations of permanent water scarcity,
quality deterioration and increasing water demands deriving from population growth, tourist
development and irrigation needs. Thus, a policy for drought management is required based on
actions aimed to improve drought preparedness and to mitigate impacts of ongoing droughts. The
guidelines are designed to contribute to key social and policy questions:

(i) How can water management be improved, and how best can people benefit from such
changes? The present contribution argues that there are options to minimize the risk of drought
impacts by promoting drought preparedness and management plans.

(ii) How can research help to development innovative institutional arrangements and decision-
support tools? The Guidelines provide a framework and systematic approach to link academic
knowledge to operational and policy aspects of drought risk management. 

Components of the guidelines

The integrated drought planning concept of the guidelines includes five components: The Planning
Framework, the Organizational, Methodological, Operational and Public Review Components (Fig. 1).
Also, a compendium of examples of application to different case studies from Mediterranean countries
is included 

The Planning Framework

The Planning Framework defines the local, regional and national purpose for developing drought
planning. The Planning Framework guides the user of the Guidelines to define the planning purpose
and process, establishes a common language among stakeholders, and highlights the importance of
using a common set of terms and concepts for developing a drought management plan that can be
discussed among a full range of stakeholders.

Fig. 1. Components of the drought management guidelines.



Defining a common language in a multi-stakeholder dialogue

A multi-stakeholder dialogue is necessary:

(i) To increase the quality and acceptance of drought management plans.

(ii) To increase acceptance of or trust in the science that is in the basis of the planning.

(iii) To provide essential information and insights about drought preparedness since the relevant
wisdom is not limited to scientific specialists and public officials.

Key challenges include:

(i) To identify incentives and means for engaging stakeholders.

(ii) To represent stakeholder decision making in realistic terms.

(iii) To ensure that complex models are transparent and provide insight to individual users. 

The essential concepts

Drought, aridity, water shortage, water scarcity and desertification are common and overlapping
processes in Mediterranean countries and often are misinterpreted and used. Starting with clear and
agreed definitions and concepts contributes to the development of clear methods and to the correct
interpretation of the results for developing drought management plans. 

(i) Drought. Natural casual (random) temporary condition of consistent reduction in precipitation
and water availability with respect to normal values, spanning along a significant period of time and
covering a wide region. 

(ii) Aridity. Natural permanent climatic condition with very low average annual or seasonal
precipitation.

(iii) Water shortage. Man-induced temporary water imbalance. Water shortage in a water supply
system represents a water deficit with respect to the demand, which can occur due to a drought or
other man-induced causes (e.g. low water quality, ill services).

(iv) Water scarcity. Indicates a permanent condition of unbalance between water resources and
water demands in a region (or in a water supply system) characterized by an arid climate and/or a fast
increasing of water demand, associated to growth of population, extension of irrigated agriculture, etc.

(v) Desertification. Indicates the degradation of land in arid, semi-arid and other areas with a dry
season; caused primarily by over-exploitation and inappropriate land use interacting with climatic
variance. 

Risk management approaches 

A crisis management approach is based on the implementation of measures and actions after a
drought event has started and is perceived; this approach is taken in emergency situations. This
approach often results in inefficient technical and economic solutions since actions are taken with little
time for evaluating optimal actions and stakeholder participation is very limited.

A preventive approach includes all the measures designed in advance, with appropriate planning
tools and stakeholder participation. The proactive approach is based both on short term and long term
measures and includes monitoring systems for a timely warning of drought conditions. It can be
considered an approach to "manage risk". A proactive approach consists in planning in advance the
necessary measures to prevent or minimize drought impacts. Such an approach includes
preparedness of planning tools which enables to avoid or reduce the consequences of a possible
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water emergency, and the implementation of such plans, when a drought occurs. The proactive
approach foresees a continuous monitoring of hydrometeorological variables and of the status of
water reserves in order to identify possible water crisis situations and to apply the necessary
measures before a real water emergency occurs. Nevertheless, if it is not possible to avoid a water
crisis that appears as a natural public calamity (after a government declaration), the Drought
Contingency Plan is implemented until the establishment of normal conditions. It is evident that a
proactive approach, even if more complex, is more efficient than the traditional approach, since it
allows to define in advance drought mitigation measures (both long term and short term) improving
interventions quality.

The implementation of a proactive approach implies drafting plans in which the mitigation
measures are clearly defined together with the instructions for their implementation. At this end, a
clear assignment of competences among the different involved institutions appears to be a key issue;
therefore a legislative act which defines the responsibilities is necessary in each country. Such act
could be part of national water resources policy and/or strategy to fight desertification (within the U.N.
convention).

No single management action, legislation or policy can respond to all the aspects and achieve all
goals for the effective drought management. Multiple collaborative efforts are needed to integrate the
multidimensional effects of drought on society

Other important aspects to take into account are:

(i) Stakeholders' participation;

(ii) Management and changes in water rights legislation allowing water exchange during droughts;

(iii) Definition of standards of efficiency to foster water saving and sanctions for who does not
respect them.

Organisational Component

The Organizational Component assists the user of the Guidelines in understanding the institutional
and legal framework within which the drought plan will be designed and implemented, as well as to
define an efficient organizational structure to implement the plan in an efficient manner. It also
emphasizes the geographical unit of planning, with respect to which planning tools to prevent and
mitigate drought-induced water shortage have to be chosen. The Organizational Component assists
the user of the Guidelines in compiling and providing the most comprehensive information about how
society responds to drought, coordinating with the various institutions, providing public information
and defining the actors responsible for drought declaration.

The European Union Water Directive 2000/60 explicitly defines planning as the main tool to guarantee
protection of water bodies and indicates mitigation of flood and drought events as main objectives.
However it does not take into account criteria and actions to face drought risk, references to drought are
rare and ambiguous and often misleading and mitigation measures are only considered optional. 

Most European countries have not issued a legal framework to face drought risk and emergency
actions are managed by Civil Protection Agencies or some legislative acts referring to natural
disasters recovery. The lessons learned during recent droughts have shown the inadequacy of the
legal systems, fostering towards planning of drought mitigation measures and the substitution of
subsidies to cover damages in agriculture with insurances. Spain is an example of institutional
support for taking these initiatives. The success in most cases is due to the management of water at
the basin level, allowing coordination of policy, physical and technical aspects. 

For example, in Spain there is a clear share of competences among the involved bodies, as well
as a clear definition of the contents of drought mitigation plans. The Law 10/2001 applies a proactive
approach to face drought risk: defines the basis to develop a system of hydrologic indicators to
monitor and forecast drought events; gives responsibility to the Basin Authorities (Confederaciones
Hidrográficas) to prepare their drought plans and to the municipal water agencies to prepare drought
emergency plans; and assigns responsibilities for drought declaration.
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Methodological Component

The Methodological Component presents a scientific approach to risk evaluation trough the
following steps:

(i) Compile and provide the most comprehensive technical and scientific approaches to drought
characterization, and development of indicators of risk in water resources and agricultural systems.

(ii) Define the methods used for risk management in the context of Mediterranean region. 

(iii) Define the academic methods for evaluating social vulnerability based on indicators that
include the capacity to anticipate, cope, and respond to drought.

(iv) Encourage technical studies to strengthen the use of indices and the declaration of drought.

Defining the concepts: hazard, risk, and vulnerability

The analysis of risk needs to incorporate methods that evaluate the system: the drought hazard,
the risks to different systems, the causes of risk, and the operational aspects to decrease risk. These
aspects can be evaluated in isolation or in an integrated approach. The complexity of these topics
suggests a wide range of possible evaluation methods. Each method has its own merit and they are
usually supportive of each other. A combination of methods is usually most rewarding. The results of
the risk analysis provide elements that support the controversial official declaration of drought and of
its different levels of alert. 

The concepts of vulnerability and risk are part of the common language and the concepts are used
by most people in daily live. These concepts are used loosely in many different contexts, from
medicine to poverty and development literature. In the context of natural hazards, the concepts are
often derived from the social sciences since there is an explicit demand for increasing social
protection to natural hazards. In contrast, the concept of risk in engineering is physically based on the
computation of failure probabilities in a hydrological system. 

Regardless of the nuance of risk definitions, the key concepts are: 

(i) Risk relates to the consequences of a perturbation, rather than its agent; 

(ii) Risk is a relative measure and critical levels of risk must be defined by the analyst. 

There is not clear definition that includes cross sector (social and physical) concepts. We provide
here the definition that appears in almost all policy documents (United Nations, 2006; United Nations
International Strategy for Disaster Reduction, 2006).

Hazard. A potentially damaging physical event, phenomenon and/or human activity, which may
cause the loss of life or injury, property damage, social and economic disruption or environmental
degradation. Each hazard is characterised by its location, intensity, frequency and probability. 

Vulnerability. A set of conditions and processes resulting from physical, social, economic, and
environmental factors, which increase the susceptibility of a community to the impact of hazards.
Positive factors, that increases the ability of people and the society they live in, to cope effectively with
hazards and can reduce their susceptibility, are often designated as capacities. 

Risk. The probability of harmful consequences, or expected losses (deaths, injuries, property,
livelihoods, economic activity disrupted or environment damaged) resulting from interactions between
natural or human induced hazards and vulnerable conditions.

Risks are always created or exist within social systems, therefore it is important to consider the
social contexts in which risks occur and that people therefore do not necessarily share the same
perceptions of risk and their underlying causes.

RISK = HAZARD x VULNERABILITY
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Drought characterisation

According to the different component of the natural hydrologic cycle affected by a drought event, it is
possible to distinguish among: meteorological, agricultural or hydrological drought. A meteorological
drought indicates a condition of reduction of precipitation with respect to normal values, consequent to
precipitation variability probably caused by earth processes (as geophysical and oceanographic
interactions), interactions with the biosphere and maybe by sunlight energy fluctuations. As a direct
consequence of meteorological drought, a soil moisture deficit occurs (agricultural drought), depending on
the entity of the meteorological drought transformed by the water storage effect. In particular, such water
storage causes a delay in the deficit occurrence and modifies its entity in relation to the initial condition
and to the evapotranspiration process. Agricultural drought affects especially agriculture and livestock
systems in rainfed conditions. Subsequently, when the previous deficit affects surface water bodies
(rivers) and underground bodies (aquifers), a hydrological drought, as a surface and/or groundwater flow
decreasing with respect to the normal values, occurs. Drought can have effects on water supply systems
leading to water shortages. The latter is sometimes defined as operational drought, and in relation with
the environmental, economical and social system features it can have economic and intangible impacts.
Both the water availability reduction and its impacts depend, besides the importance of the drought event,
on the efficiency of the mitigation measures adopted in water supply and social-economic systems.
Finally, the definition of socio-economic drought is also used to indicate impacts of water shortage on
population and economy. Hereafter, the latter will be examined in terms of economic, environmental and
social impacts produced by a drought.

Evaluating risk in water supply systems 

Specifying the risk concept in water supply systems

In water supply systems, drought is characterized by a high level of complexity. In general, a set of
performance indices, attempting to capture different aspects related to concepts such as reliability,
resiliency and vulnerability, is used. Indeed, the stochastic nature of inflows, the high interconnection
between the different components of the system, the presence in some cases of many conflicting
demands, the uncertainty related to the actual impacts of extreme events such as droughts, make the
risk assessment of a water supply system a problem that is better faced through a set of several
indices and/or by analyzing the probabilities of shortages of different entities.

Quantitative evaluation of risk in water supply systems may follow several approaches as
consequences of the various approaches for quantifying probabilities: (i) risk defined as the probability of
an adverse event; and (ii) risk defined as the expected consequence or damage due to an adverse event. 

Risk as the probability of an adverse event

The first category includes the concept of risk according to statistical hydrology, defined as the
probability that a hydrological variable (e.g., maximum annual discharge) exceeds a given threshold
at least once in a determined number of years. Assuming stationarity and independence of the
events, the risk can be computed.

Similarly, in reliability theory, risk is defined as the probability of failure for the system under
investigation. More specifically, risk is defined as the probability that the load L (e.g. the external
forcing factor) exceeds the resistance R (an intrinsic characteristic of the system), leading to a failure. 

Risk as the expected damage

The second category (risk as expected consequence) includes the definitions according to natural
disasters mitigation. In particular, risk is defined as "the expected losses due to a particular natural
phenomenon as a function of natural hazard and vulnerability and element at risk". In the above
definition, the natural hazard represents the probability of occurrence, within a specified period of time
and in a given area, of a potentially damaging natural phenomenon, whereas the vulnerability is the
degree of loss to a given element at risk or set of such elements resulting from the occurrence of a
natural phenomenon of a given magnitude and expressed on a scale from 0 (no damage) to 1 (total
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loss). It follows that according to the above definition, risk is measured in some physical terms, such
as economical (damages), or social (lives lost). 

Drought and water shortage 

Risk in water supply systems is directly related with water shortage, which differs from drought
because it is related to a shortage of water availability to satisfy demands. The shortage results from
an unbalance between water supply and demand, which is originated by a meteorological
phenomenon, but is also conditioned by other time-varying factors, such as demand development,
supply infrastructures and management strategies. The result of the unbalance is water shortage,
which is of concern for water managers.

Risk evaluation in water supply systems consists on identifying demands that may not be fully
satisfied with available water resources, and quantifying the estimated impacts of water shortage.

It is usually not economically efficient to satisfy at 100% all the demands in a system, because the
cost would be too high for too little enhancement. 

Defining the acceptable risk level

The acceptable risk level is conditioned by available water resources and infrastructures and
depends on demand characteristics and their elasticity. In this context, the risk analysis should
consider the following aspects: 

(i) Probability of failure occurrence (probability of not satisfying the demand).

(ii) Severity of failures (magnitude of the deficit).

(iii) Failure duration (time span when deficits occur).

(iv) Economic impact of failures.

These factors determine also the operational rules for system management during droughts. In
regulated systems, reliability and water supply capacity are linked by operational rules and risk
management strategies. At the river basin or water catchment level, there are inter-dependent risk
management units that implement different risk management plans. Reliabilities are defined
depending on location of the risk management unit (e.g., up or down stream). Up-stream units need to
consider also the risk of down-stream units. 

The relevant indicators that define the previous aspects of risk management are: 

(i) Water demand / Average inflows. Provides information about the degree of development of
water resources in the system. Ratios close to 1 mean frequent system failures, depending on inter-
annual or seasonal variability of hydrologic series.

(ii) Water demand / Reservoir capacity. This provides information about the quantity that the
system is able to supply.

(iii) Reservoir capacity / Average inflows. This provides information on the capacity of the system
to overcome inflow irregularities (droughts).

(iv) Annual water demand / Current reservoir storage. This represents the expected time to failure,
in years, if future inflows are neglected. The variable provides information on the margin of operation
of the system.

Operational Component

The operational component identifies both the long and short term actions that can be implemented
to prevent and mitigate drought impacts. The activities and actions are essential for the creation of
specific drought planning and response efforts. The operational component includes five aspects: 



(i) Preparedness and early warning (permanent measures).

(ii) Establishing priorities to be respected during water shortages due to droughts.

(iii) Thresholds defined by drought indices and indicators (physical and social).

(iv) Defining the actions.

(v) Evaluating the process to implement the actions.

Evaluating drought management actions

Long and short term activities and actions can be implemented to prevent and mitigate drought
impacts. Such activities and actions are essential in the development of specific drought planning and
response efforts. The definition and evaluation of drought management actions includes: 

(i) Preparedness, early warning, monitoring systems.

(ii) Establishing priorities of water use.

(iii) Defining the conditions and the thresholds to declare drought levels.

(iv) Establishing the management objectives in each drought level.

(v) Defining the actions.

(vi) mplementation of actions.

Defining and selecting drought management actions 

Description 

(i) A precise and quantified description of the action. 

(ii) Organizational unit responsible for the action.

(iii) Timeframe of implementation.

(iv) Comments on the application to other areas.

Ranking 

The general objective of every operational action is to minimize impacts of drought and water
scarcity while maintaining social and ecological services of water. However, not all actions are
suitable and applicable in every situation and moment. The ranking of actions allows for a certain
level of prioritization depending on the evaluation of selected aspects, such as:

(i) Consideration of effectiveness to minimize the risk of impacts, cost, feasibility, and assistance
required for adoption.

(ii) Consideration of adequacy for situation without drought (win-win strategy).

(iii) Each action is ranked and defined from different points and valuation criteria that include the
full range of stakeholders.

Long term and short term actions

Measures that are taken before the initiation of a drought event aim to reduce the vulnerability to
drought or improve drought preparedness. They are long-term measures oriented to increase the
reliability of water supply systems to meet future demands under drought conditions through a set of
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appropriate structural and institutional measures. The measures taken after the start of a drought are
short-term measures which try to mitigate the impacts of the particular drought event within the
existing framework of infrastructures and management policies, on the basis of a plan developed in
advance and adapted to the ongoing drought, if necessary.

In order to incorporate the actions to drought management plans it may be useful to determine the
proactive or reactive, as well as the public or private character of the measures. The following Table 1
lists a range of long-term and short-term actions, subdivided into the three categories of water supply
increase, water demand reduction and drought impact minimization. For each action the affected
sectors are also indicated.

Table 1. Long and short term drought mitigation actions

Category Type of actions Affected sectors†

Long-term actions

Demand reduction Economic incentives for water saving U A I R/E
Agronomic techniques for reducing water 
consumption A
Dry crops in place of irrigated crops A
Dual distribution network for urban use U
Water recycling in industries I

Water supply increase Conveyance networks for bi-directional exchanges U A I
Reuse of treated wastewater A I R
Inter-basin and within-basin water transfers U A I R
Construction of new reservoirs or increase of storage 
volume of existing reservoirs U A I
Construction of farm ponds A
Desalination of brackish or saline waters U A R
Control of seepage and evaporation losses U A I

Impacts minimization Education activities for improving drought preparedness 
and/or permanent water saving U A I
Reallocation of water resources based on water quality
requirements U A I R
Development of early warning systems U A I R
Implementation of a Drought Management Plan U A I R
Insurance programs A I

Short-term actions

Demand reduction Public information campaign for water saving U A I R
Restriction in some urban water uses (e.g. car washing, 
gardening, etc.) U
Restriction of irrigation of annual crops A
Pricing U A I R

Mandatory rationing U A I R

Water supply increase Improvement of existing water systems efficiency 
(leak detection programs, new operating rules, etc.) U A I
Use of additional sources of low quality or high 
exploitation cost U A I R
Over exploitation of aquifers or use of groundwater 
reserves U A I
Increased diversion by relaxing ecological or recreational 
use constraints U A I R

Impacts minimization Temporary reallocation of water resources U A I R
Public aids to compensate income losses U A I
Tax reduction or delay of payment deadline U A I
Public aids for crops insurance A

†U = urban; A = agricultural; I = industrial; R = recreational.
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Criteria for selecting the actions 

Drafting drought management plans requires the selection of the most appropriate combination of
long term and short term actions with reference to the vulnerability of the specific water supply system
or agricultural system and to the drought severity. Given the high number and the different types of
mitigation measures, it is necessary to adopt a proper evaluation procedure for the choice of the best
combination. A selection procedure based on purely economic criteria could include equating the
marginal costs of long term measures with the marginal costs of implementing short term measures. A
more advanced procedure could be based on assessing by Monte Carlo simulation the expected cost
of each combination of long and short term measures. However, due to the variety of drought impacts
and in particular to the difficulty of assessing on economic terms environmental and social impacts, a
purely economical analysis does not seem adequate to simulate the real decisional process.
Application of multicriteria analysis on the other hand may overcome the above difficulties also
because of its ability to take into account the point of views of different stakeholders on the different
alternatives.

Public Review of drought management plans

The Public Review Component presents a methodology to revise the application of the previous
components when developing a drought plan. Our approach suggests a public multi-stakeholder
dialogue and includes a protocol for developing dialogue workshops, guided interviews, and
questionnaires aiming to collect feedbacks. Dissemination of information is also essential in this
component. Apart from the initial public review, it is important to make periodic revisions of the
drought plan, especially after drought episodes, in order to make the necessary adjustments in the
light of the results of the application of the plan and of changes in society, technology and the
environment.

Public review has to play an important role along the process of developing a plan since the social
and environmental conditions may change and aspects of risk analysis and management improve and
evolve. Once the plan is developed, it may be necessary to revise an existing plan periodically certain
aspects of the plan. 

In all cases public revision is complex, but in most cases includes two aspects: Dissemination of
the information to be revised and multi-stakeholder dialogue to revise the information. The feedback
from stakeholders is may be collected by means of the responses to questionnaires, group interviews,
or other methods to obtain information. The interviews may be public in order to allow the participation
and discussions among all stakeholder groups. 

A periodic revision of the plan by institutions and stakeholders is very advisable, as situations
change and plans should be adapted to these changes. Moreover, it is obvious that an in-depth
revision of a drought management plan should be making after each drought episode, analysing the
response of all the aspects of the plan. This analysis would provide elements to adapt and improve
the plan, in a continuous feedback process that keeps it updated.

References 

MEDROPLAN (2007). Drought Management Guidelines and examples of Application, Iglesias, A.,
Cancelliere, A., Gabiña, D., López-Francos, A., Moneo, M. and Rossi, G. (eds). European
Commission/MEDA Water Programme, Zaragoza, 2 Vols in 6 languages. Available at:
www.iamz.ciheam.org/medroplan.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 150
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /ESP <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [150 150]
  /PageSize [612.000 792.000]
>> setpagedevice




