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ABSTRACT

Transboundary aquifer management is subject to increasing pressures, complexity, uncertainty and
connectedness at higher scales. A recent study reveals that transboundary aquifer management is based on the
traditional engineering approach with a strong focus on hydrogeological aspects. Increasingly, this approach
is criticized and adaptive management is recommended as an alternative that addresses socio-economic and
institutional dimensions more explicitly. This paper addresses how hydro-economic modelling and serious
gaming may support these dimensions of the process of transboundary aquifer management. Hydro-economic
modelling may identify the consequences of groundwater extraction for other international stakeholders and
the costs and benefits of (non-)cooperation. Serious gaming may be used to raise awareness, to analyze socio-
economic conditions and institutional settings, to build trust between stakeholders and to facilitate discussions

and negotiations over sharing transboundary aquifer resources.
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1. TRANSBOUNDARY AQUIFER MANAGEMENT CHALLENGES

Management of transboundary aquifers (in addition to ‘regular’ management of domestic, non-
shared water resources) is subject to increasing pressures, complexity, uncertainty and connectedness
at higher scales. Increased pressures arise from growing water demand in order to meet the food
security of an increasing population. Increased complexity results from changes in thinking about
water management: from a more centralized top-down and engineering approach to a more
participatory water governance type, including many scales and stakeholders simultaneously.
Additionally, increasing complexity is caused by acknowledging the regulating, supporting and
cultural ecosystem services of groundwater beyond its traditional use value. Climate and global
change is causing a high level of uncertainty on the future water availability and on future water
demand. Globalization stretches the interconnectedness from local and regional scales to even global
scales. Hoff (2009) describes global tele-connections between water systems: rapid irrigation
development in India (often groundwater-based) has affected the monsoon mechanisms in a large
region including India and East-Africa; increasing food demand in China has lead to a situation that
China’s food is partly produced in countries like Brazil leading to environmental issues (e.g.
groundwater depletion).

It is clear that the management of transboundary aquifers (TBA) must be seen in a wider context
of country dependencies, increasing pressures, complexity, uncertainty and connectedness at various
scales. Socio-economic and institutional aspects of TBA management are at least equally important as
the technical (hydrogeological) side of it (Allan, 2003) in these rapidly changing contexts. This paper
addresses how the hydro-economic modelling and serious gaming may support the process of
transboundary aquifer management.

2. CHALLENGES AND NEW DIRECTIONS FOR ISARM

One of the authors of this paper is involved in a current study issued by the Global Environmental
Facility, International Water (GEF IW) to assess the use and generation of science in the GEF IW
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portfolio. This portfolio includes ISARM-projects. Preliminary results from this study reveal that
particularly hydrogeological research is dominating the science in reviewed TBA projects. Moreover,
that this research is often in a descriptive mode using various surveying tools and occasionally in a
forecasting and decision-making mode using tools like groundwater flow models. A limited number of
the assessed GEF IW groundwater projects has or had institutional components. Socio-economics is
modestly present in several of the projects.

This strong focus on hydrogeological research in the assessed projects is not surprising. TBA
management is predominantly carried out by water resources managers. Water resources management
has a strong engineering tradition based on controlling environmental problems with technical
solutions (Pahl-Wostl, 2008). It is only human nature to reduce complex, multi-faceted problems into
more simple, one-issue problems in order to try to solve them. So, the group of mostly geologists,
hydrogeologists, hydrologist and civil engineers assigned with the task of the management of TBAs
tend to reduce this complex problem (a social dilemma) comprising socio-economic, institutional and
legal dimensions and frame it into a more or less hydrogeological exercise that can be tackled with
surveys and modelling studies. There often appears to be a strong belief among the group of
hydrogeologists, hydrologist and civil engineers that understanding the hydrogeological system is of
primary importance in order to be able to manage TBAs.

There is also a methodological reason to focus on the technical (hydrogeological) aspects of TBA
management, at least in its earlier stages. Management of TBAs can easily become a highly politicized
exercise as groundwater resources in the shared aquifer are of national security concern for some
countries. Both ISARM and GEF IW acknowledge that interests and claims on the shared
(ground)water resources may diverge widely between countries and potentially form sources for
tension and conflicts. Here, TBA management is viewed as a process where countries incrementally
cooperate with each other. It starts with doing least-controversial activities like sharing of non-political
data (often technical data on the aquifer systems) or doing joint-fact finding on this. Only after a
period of joint learning, a stage of certain mutual trust is reached and more controversial parts of joint
management are exercised (Scheumann and Herrfahrdt-Péhle, 2008).

Increasingly, the traditional engineering approach to water resources management (and natural
resources management in general) is being criticised. As mentioned in the first section transboundary
aquifers are subject to increased pressures, complexity, uncertainties and connectedness. In the
engineering approach the non-linearity of dynamics, the interaction between environment, technology
and humans tend to be under-estimated. Janssen et al. (2005) argues that the scientific tools commonly
applied in the engineering approach such as groundwater models only have limited validity. Such tools
should only be used when there is unified scientific knowledge and unified institutional interests
among the stakeholders depending on the results of such tools. When the objectives are vague or
diverse and if technical information is surrounded by uncertainty, complexity problems become part of
a political process. For such processes, other tools are more suitable. Adaptive water management is
being proposed as better alternative. In this latter approach, the understanding of the dynamics of
physical systems (here the transboundary aquifers) is less important and knowledge on human society
using and managing the physical systems is considered more explicitly.

We argue that for bringing ISARM to a next level, the adaptive water management approach
should be fully adopted. By doing so, non-technical aspects of transboundary aquifer management,
such as socio-economics and institutional issues are taken into account more explicitly. Furthermore,
within the framework of adaptive water management, TBA management is regarded as a process of
social learning. In this process, various stakeholders at international, national and local scales
continuously interact and learn from each other (vertically and laterally) increasingly building trust
between them.

Environmental economics and management science have already developed and applied various

tools that are applicable in social learning processes. In the next sections, we focus on two of such
tools/approaches that are useful addressing socio-economic and institutional dimensions of TBA
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management. Firstly, attention is paid to hydro-economic modeling which combines hydrological
modeling (supply) with economic modeling (demand) of groundwater. Secondly, the role of serious
gaming in awareness raising, socio-economic and institutional analysis, social learning and trust-
building in TBA management is discussed.

3. HYDRO-ECONOMIC MODELLING AND TBA MANAGEMENT

Water users often consider only private costs and benefits in their water extraction decision.
Because (ground)water extraction imposes externalities on other stakeholders (even in other
countries), private costs and benefits do not equal social costs and benefits. Market mechanism are
often not able to allocate water efficiently (often these mechanisms are even completely absent).
However, when all affected individuals reside within one single country, government intervention can
enforce efficient water allocation. In TBA, multiple countries are involved and independent
international organisations often lack the power to enforce efficient outcomes.

From a pure economic point of view, countries are only willing to cooperate on TBA-management
when its cost-benefit ratio is less than in the case of non-cooperation. Various economic analysis tools
exist that articulate such cost-benefits ratios in an objective language that is intelligible to the
stakeholders involved (Qadummi, 2008). Such tools may identify the consequences of groundwater
extraction on other stakeholders. The use of such economic analytical tools is assumed to increase the
degree of objectivity in the sometimes highly political exercise of TBA management. One of the tools
that contribute to this objective is integrated hydro-economic modeling.

In the hydro-economic modeling approach, the aquifer is regarded as one entity regardless of its
geographical borders. The model exists of a hydrological (supply) part and an economic (demand)
part. Water allocation is simulated or optimized by maximizing economic benefits, constrained by
water availability, physical feasibility, minimal water flow requirements and water use technology.
Integrated hydro-economic modeling covers part of the IWRM approach by focusing on the benefits
of water use for different economic sectors, both spatially and over time (Brouwer and Hofkes, 2008).
Two modeling approaches exist: the compartment approach and the holistic approach. It is important
to notice that in literature, few examples of integrated hydro-economic modeling exist applied to
groundwater aquifers.

The holistic approach integrates the economic and hydrological aspects fully. The compartment
approach keeps the economic and hydrological aspects separated in two models; the two models are
coupled (the water supply in a certain node enters the economic model in the water availability
constraint) so that the model output of one model is input for another. The choice between two model
types is a trade off between information transfer difficulties in the compartment approach and the
simplified economic and hydrological model in the holistic approach (McKinney et al., 1999).

An example of the holistic approach can be found in Giirliick and Ward (2009). In their paper,
they present a dynamic, non-linear basin scale model for the analysis of several policy options in the
Niliifer River Basin of Turkey. The model includes hydrological aspects of the river basin,
determining water supply in several nodes. The model’s economics accounts for agricultural water
demand, recreational values and water demand from industries. The model output shows the effects of
policy measures on water flows, water volume, water depletion, agricultural land use and production,
and total economic costs and benefits for several irrigation districts. One of the lessons learned is that
the basin scale modeling approach provides a general framework for formulating water management
policies, consistent with the principles underlying the EU WFD (Giirliick and Ward, 2009). Other
examples following the holistic approach include Rosegrant et al., (2000) and Cai and Wang (2006).
Lekoff and Gerelick (1990) follow the compartment approach by linking an economic, hydrologic and
agronomic model in their study.
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Several applications of hydro-economic modeling to transboundary water problems exist in
literature. Fisher et al., (2002) apply integrated hydro-economic modeling to the Israel, Jordan and
Palestine region. These countries share surface water resources such as the Jordan River and the
Yarmuk River but also groundwater resources. Israel created a nationwide conveyance system to bring
water from the Sea of Galilee tot urban centers and agricultural areas throughout the country. Jordan
and Gaza also developed conveyance systems, but less complex as in Israel. The model is a single-
year model that maximizes net benefits of water use. Water demand is calculated for various sectors,
such as agriculture, households and industry. Maximum water supply in a certain district is calculated
using a hydrological model and is used as a constraint in the optimization model. In this study, the
effects of several (international) infrastructural measures on water availability and welfare are
analyzed from an international point of view.

The study concludes that integrated hydro-economic modeling is helpful for policy makers in
their water management and policy decisions, not only at a national level but also for transboundary
issues. The use of integrated hydro-economic modeling for transboundary water management has two
aspects. First, property rights in water are reduced to monetary values making it easier to measure
water against other things and therefore support international negotiations. Second, water agreements
that divide water quantities are not optimal. Instead, water trade and cooperation in combination with
infrastructure development will mutually benefit.

4. SERIOUS GAMING AND TBA MANAGEMENT

Increasingly, serious gaming is being applied in natural resources management. Serious
gaming comprises of a suite of game-like approaches in which stakeholders interact socially in
fictitious settings. Serious gamers improve their understanding of the perspectives, preferences,
interests, constraints and concerns of other actors (Pahl-Wostl 2007). Historically, simulation gaming
has been used extensively in the military, by athletes and by scientists to discover effective new
strategies and techniques as well as to develop skills needed to implement them.

Serious gaming approaches transboundary water resources management explicitly from a
process perspective in which stakeholders constantly contemplate and exercise cooperation and/or
competition based upon their knowledge of the resources base, the social-economic and institutional
(including legal) conditions. The objective of serious gaming is to facilitate awareness raising, to
analyze socio-economic conditions and institutional settings and to build trust between stakeholders
(meanwhile it may be fun to be involved in such serious games). Nandalal and Simonovic (2003)
developed a computer assisted negotiation model/software that can be used to facilitate multi-
stakeholder discussions of water-related conflicts (so far TBAs are not included in the model but can
be implemented relatively easily).

Serious games in water resources management can have different forms and purposes. In its
simplest form, serious games are role-plays where the game participants take a certain role
representing one type of stakeholder in a water resources setting. In such role games, participants are
allowed to make decisions (like the increase in groundwater abstraction to meet domestic agricultural
water demand) that are likely to affect other participants’ options. The roles allow for negotiation and
communication moments (mimicking real life) where the various stakeholders can discuss their
diverse interests and try to come to more collective and optimal solutions. An example of such
transboundary role-play is Calypso that is part of PCCP’s and UNESCO-IHE’s courses on Water
Conflict and Resolution.

Serious games may use computer support that facilitates the process. In simple cases, the
physical part of the role play setting (e.g., the transboundary aquifer system) is being represented by a
computer-based groundwater flow model. The effects of a certain decision made by game participants
can be put into the model and its consequences simulated on the fly. With current developments in
computer technology and the computer entertainment industry, serious games exist that are fully
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placed in a virtual world and that can be played with multiple actors online on the internet. An
example of such game is Climate Quest, an electronic game developed with support of UNESCQO’s
PCCP. Its goal is to create awareness and to start a dialogue among youngsters about climate change
and its consequences on the management of shared water resources (PCCP, 2010). In May 2010, IBM
unveiled CityOne, a serious game for professionals to manage urban challenges like water
management (IBM, 2010).

5. IGRAC’S TRAGEDY OF THE GROUNDWATER COMMONS

IGRAC developed a serious game called Tragedy of the Groundwater Commons. In this
game, participants represent 10 countries sharing groundwater resources. Nine of these countries have
an agricultural economy based on groundwater irrigation and one country’s economy is based on
inland fisheries in a groundwater dependent lake. The participants play multiple rounds in which each
country decides how much land to cultivate and whether to fish or not. Groundwater levels decline as
countries decide to irrigate more land. Fishing is only possible when the groundwater level has not
declined below the lake bottom. A simple Excell-program calculates the groundwater levels in each
country resulting from accumulated pumping. Furthermore, the program accounts for capital
accumulation (positive and negative) in all countries. The countries’ benefits result from their
agricultural yields (function of amount of land under agricultural production). Costs predominantly
consist of pumping costs, which is a function of the countries individual abstracted volumes of
groundwater to meet its irrigation demand multiplied by the groundwater depth in their country during
that round. The latter is partly caused by their neighboring countries and here is the typical
transboundary externality. If no fish is produced during the game, all countries bear ‘environmental’
costs, as their diet is partly dependent on it.

Basically, this serious game addresses the tragedy of the commons dilemma translated into a
TBA context. The game allows for cooperation and/or free-riding at multiple levels. Countries may
invest in more efficient irrigation equipment resulting in less water demand. Investment costs bear on
the countries that implement this irrigation technique while the positive consequences of less declined
groundwater tables benefit neighbouring countries as well. The game allows for introduction a system
of groundwater quota in order to regulate excessive groundwater abstraction. If sufficient countries
support the regulation, countries exceeding the agreed groundwater abstraction quota are subjected to
(negotiated) penalties. Enforcement of the regulation is only guaranteed when more than half of the
countries agreed to support it. Implementation of the regulation imposes substantial costs that are
equally shared by the supporting countries. The game allows for climate variability in the sense that at
certain (unexpected) moments agricultural yields can decrease because of droughts.

The serious game has been played successfully in a number of settings with international
students from Dutch universities. Feedback from participating students and their professors was very
positive and revealed that learning by doing and experiencing greatly contributes to the students
understanding of TBA management. We think this game has a large potential to be used in more
professional settings, such as in ISARM projects and within River Basin Organizations which are
often given the task to include transboundary groundwater as well.

The game could be improved in a number of ways. At this moment only one setting of
hydrologeological (including meteorological), socio-economic and institutional conditions is
simulated. The game could be developed further by ’installing’ various settings depicting other
transboundary aquifer situations. For this, the 6 archetypical TBA hydrogeological settings of Eckstein
and Eckstein (2005) could be used. Players should be able to choose between various socio-economic
settings (developed or developing economies and level of groundwater dependency of economies).
From the institutional point of view, the game could be improved most. At this stage, game
participants represent an entire country and it is assumed that the whole country acts as a
homogeneous entity. Therefore, if a game participant decides to reduce groundwater abstraction, his
whole country acts as if this happens. Obviously, this is not the case in reality. Whatever deal such a
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country representative makes during international negotiations, needs to be supported by the
groundwater users within the country. In reality, the decisions-makers and top water resources
managers need various policy instruments such as domestic regulations, monitoring and enforcement
and various incentives to affect the domestic but likely heterogeneous group of groundwater users.
The game might be improved by adding several layers of players representing various groups of
stakeholders with diverse interests and influencing and by different levels of decision-making power.
Possibly, part of the stakeholder groups could not be ‘played’ but simulated by using agent-based-
modelling.

6. DISCUSSION

It is clear that the management of transboundary aquifers (TBA) must be seen in a wider
context of country dependencies, increasing pressures, complexity, uncertainty and connectedness at
various scales. For bringing ISARM to a next level, the adaptive water management approach should
be fully adopted socio-economics and institutional issues taken into account more explicitly. The
application pf approaches and tool such as hydro-economic modelling and serious gaming should
become as standard in TBA management and in ISARM as hydrogeological surveying.

REFERENCES

Allan. J.A. (2003): Integrated water resources management is more a political than a technical challenge.
Developments in Water Science, 50, 9-23.

Brouwer, R. and Hofkes, M. (2008): Integrated hydro-economic modelling: approaches, key issues and
future research directions. Ecological Economics, 66(1),

Cai, X. and Wang, D. (2006): Calibrating holistic water resources-economic models. Journal of Water
Resources Planning and Management, 132(6).

Eckstein, Y. and G.E. Eckstein (2005): Transboundary Aquifers: Conceptual models for Development

of International Law, GROUND WATER, Vol. 43(5), 679—690.

Fisher F.M., Arlosoroff S., Eckstein Z., Haddadin M., Hamatt S.G., Huber-Lee A., Jarrar A., Joyyousi
A., Shamir U., Wesseling H., (2002): Optimal water management and conflict resolution: The
Middle East Water Project. Water Resources Research 38(11)

Girliick, S. and Ward, F. (2009): Integrated basin management: water and food policy options for Turkey.
Ecological Economics 86(10).

Hoff, H. (2009): Global water resources and their management. Current Opinion in Environmental
Sustainability, 1, 141-147.

IBM (2010): http://www-01.ibm.com/software/solutions/soa/innov8/cityone/index.html

Janssen, M.A, Goosen, H. and Omtzigt, N. (2005): A simple mediation and negotiation support tool for
water management in the Netherlands. Landscape and Urban Planning, 78, 71-84.

Mc Kinney, D.C., Cai, X., Rosegrant, M.W., Ringler, C. and Scot, C.A., Modeling water resources
management at the basin level: review and future directions. IWMI, SWIM paper 6, (1999).

Nandalal, K.D.W. and Simonovic, S.P. (2003): Conflict Resolution Support System: A Software for the
Resolution of Conflicts in Water Resource Management, User Manual, prepared for Division of
Water Sciences, UNESCO.

Pahl-Wostl, C. (2007): The implications of complexity for integrated resources management.
Environmental Modelling & Software, 22, 561-569.

Pahl-Wostl, C., Tabara, D., Bouwen, R., Craps, M., Dewulf, A., Mostert, E., Ridder, D. and Taillieu, T.
(2008): The importance of social learning and culture for sustainable water management. Ecological
Economics, 64, 484-495.

PCCP (2010): http://www.climatequest.org/

Rosegrant, M., Ringler, C., McKinney, D., Cai, X., Keller, A. and Donoso, G., (2000): Integrated
economic-hydrologic water modeling at the basin scale: the Maipo river basin. Agricultural
Economics, 24(1).

Scheumann, W. and Herrfahrdt-Pdhle E. (eds) (2008): Conceptualizing Cooperation for Africa’s
Transboundary Aquifer Systems. German Development Institute, pp 375.

6-8 December 2010




<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /None

  /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 /Error

  /CompatibilityLevel 1.4

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /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 true

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 300

  /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 300

  /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 1200

  /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 ()

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<



    /BGR <>

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /ESP <>

    /ETI <>

    /GRE <>



    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)

    /HUN <>

    /ITA <>

    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /LTH <>

    /LVI <>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)

    /NOR <>

    /POL <>

    /PTB <>

    /RUM <>

    /RUS <>

    /SKY <>

    /SLV <>

    /SUO <>

    /SVE <>

    /TUR <>

    /UKR <>

    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)

    /FRA <>

  >>

  /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 /ConvertToCMYK

      /DestinationProfileName ()

      /DestinationProfileSelector /DocumentCMYK

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements false

      /GenerateStructure false

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles false

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /DocumentCMYK

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /UseDocumentProfile

      /UseDocumentBleed false

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [612.000 792.000]

>> setpagedevice



