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ABSTRACT 

The goal of this dissertation is to explore the role of SEA as an auxiliary tool for IWRM in 

transboundary context, given the inherent complexity, and using two case studies of transboundary 

river basins. To meet this goal, a mixed methodology was adopted based on a literature review and 

case studies. The main conclusions are that a strategic based approach SEA constitutes a tool to assist 

the IWRM since: strongly consider participation; prioritize information; consider the complexity 

managing to understand relationships; consider uncertainty using mechanisms for its reduction; take 

into account the continuous adaptation; focus on strategic aspects; strongly seek and assist the 

decision making process and promote cooperation between institutions. Seems important in the future 

for the sustainable development of water resources, that further research on complexity is carried out; 

and that the potential of SEA in transboundary level IWRM is released to happen in more 

transboundary river basins. 

Keywords: Complexity; Uncertainty; Strategic Environmental Assessment; Integrated Water 

Resources Management 

1. Introduction and Methodology 

In a transboundary river basin existing water resources are shared by countries covered. The boundaries 

of the area allocation of these resources in the basin are not the same as the boundaries of each country, i.e. 

usufruct of the water by a country for domestic supply, for industry, for agriculture, among many other activities 

not only affect resource availability within the geographical boundaries of the country, but may constrain 

resource availability in other countries that share the same watershed. With the increasing scarcity of water, 

while there is a growing increase in population (Malthus, 1798), adding to the constant pressure that this 

resource suffers and taking into account the extent of a basin system, the management of water resources calls 

for a integrated management for sustainability of ecosystems. 

The goal of this dissertation is to explore the role of Strategic Environmental Assessment (SEA) as an 

auxiliary tool for Integrated Water Resources Management (IWRM) in transboundary context, given the inherent 

complexity, and using two case studies of transboundary river basins. 

In order to fulfill this objective the methodology of this dissertation was based initially on the research and 

review of existing literature, especially on the Internet, regarding integrated water resources management, 

complexity and strategic environmental assessment, seeking always take into account the cross-border level. 

The case studies in the second phase, refer to the analysis of two SEA of transboundary basins, with regard to 
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the strategic aspects and mechanisms of reduction of uncertainty identified previously, the complexity and how 

the SEA takes into account the complexity. 

2. Integrated Water Resources Management in Transboundary River Basin 

Water scarcity is the main challenge in the management of water resources. In this sense, IWRM plays a 

key role in integrating environmental dimensions, economy, social issues, participation and governance in order 

to be a sustainable use of water resources (Kim, 2011). If a transboundary basin is an example of a complex 

system, it makes no sense to analyze the relevant strategic aspects of IWRM across borders, if it is not 

understood before what is the complexity, what is that translates and how can you deal with these types of 

systems. 

Complex systems, in general, are characterized by uncertainty, lack of predictability, the existence of 

networks of connections and non-linear relationships, the interactions between the parties, by uncertainty 

(Estrada, 2009). Addressing the Cynefin Framework, it is stated that in the field of complexity results are 

unpredictable and emergent, the designated patterns, and that it is through these that progress happens, being 

also referred the importance of stakeholders to identify these patterns. Thus, for decision making in the complex 

area, the cyclic decision model exploration → perception → response
1
 considers a continuous adaptation of the 

way, crucial for dealing with this type of systems. 

The cyclical process of IWRM (Keur et al., 2008) reflects the need to continually adapt the way according 

to the results consequential from the given answer. In parallelism with decision model in the complex area after 

implementation (phase response) is necessary to return to the exploitation phase, then the phase of perception, 

in which adapt the steps, so you can implement a new answer. The scenario analysis; participation; access to 

more data and more information (also related to monitoring); more studies; and developing better models are 

assumed to be the means to reduce existing uncertainty in different outcomes of each step in the cyclical 

process of IWRM (Keur et al., 2008). 

In the management of such systems is necessary to get a strategy (Estrada, 2009), mechanisms that are 

able to work in the organization of the system, which will identify and consider the different and diverse 

fundamental relations, taking into account, analyzing, emerging patterns (Griffith, 2008). 

In a complex system, the identification of a strategic aspect may involve the verification of their 

interrelationships with other key points and see if changes in these aspects - and consequently these 

inter-relationships - may change patterns that exist, to walk toward the desired end. 

3. Strategic Relevant Aspects of Integrated Water Resources Management in Transboundary River 

Basin 

The relevant strategic aspects in transboundary IWRM that were identified are governance, the price of 

water and water use / land use, due to its conditioning factor character, the possibility of being translated into 

actions that enable sustainable management of water resources, and their inter-relationships with the various 

and diverse issues, factors and other fundamental aspects inherent to water resources (The World Bank, 2004; 

Rahaman and Varis, 2005; ÁguaGlobal, 2014; Stallworth, n.d.). 

In order to consider these strategic aspects and the multiplicity of factors in managing water resources in 

                                                      

1
 Retrieved November 19, 2013 from the World Wide Web: http://www.youtube.com/watch?v=N7oz366X0-8 Data de 

acesso:19/11/2013 
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a basin and in decision making to allow the sustainable use of water resources, there must be a process that 

takes into account the complexity of that basin, with linear and non-linear relationships between these factors 

and aspects.  

Many agreements, treaties, conventions and plans are made, existing ambiguity regarding several 

important points, which influences decision making and therefore the actions performed (Rahaman and Varis 

2005). The SEA with strategic approach has the potential to assume the role as fundamental tool of IWRM in 

order to reduce uncertainty, assisting the process of decision making. The SEA and IWRM have similarities: both 

are continuous processes that enable adaptive management with consideration of monitoring, evaluation and 

adaptation; both promote the integration of environmental and social issues and participation to decision 

making; and both seek to understand the relationships, the root of the issues to improve the governance of 

natural resources (Hirji & Davis, 2009).  It is through its capacity to access the strategy and thus provide 

support for decision making, that SEA has the potential to assist IWRM to improve the conditions for sustainable 

management and development of water resources.  

SEA with strategic approach acknowledges and understands the network of interconnections (Partidário, 

2012) and uncertainty, i.e. deals with complexity, especially through the integration of environmental, social and 

economic issues; reduction mechanism mentioned uncertainty; and through monitoring and evaluation that 

allows continuous adaptation. 

4. Strategic Environmental Assessments of transboundary basins - Case Studies 

The previous two chapters are assumed as theoretical framework, the starting point for this exercise. 

Firstly the selection of cases has the primary criteria being SEA of transboundary river basins. After selection, 

the two cases - The Trans-Boundary Mara River Basin Strategic Environmental Assessment (TMRB-SEA) 

(Nelson, Nyarangi, & Maritim, 2012); Strategic Environmental Assessment Hydropower on the Mekong 

Mainstream (SEA- HMM) (ICEM, 2010) are reviewed with the aim of exploring the role of SEA in the context of 

transboundary river basins as an auxiliary tool for IWRM. Thus the screening exercise will initially identify key 

strategic aspects, check if it is considered the uncertainty and uncertainty reduction mechanisms identified - 

data, models, studies and information; scenario analysis; participation; and monitoring - and if complexity is 

considered.  

Initially it is intended to make a contextualization of the basin first, followed by the identification of the 

relevant strategic aspects. This identification takes into account what has been previously perceived: the 

character conditioning factor that they must have; the existence of relationships with several key issues for the 

basin; and if these can be translated into actions. After the identification of these aspects it is intended to verify if 

the SEA considers the uncertainty inherent to complexity and the uncertainty reduction mechanisms mentioned 

above. Finally it is intended to verify if the SEA takes into account the basin complexity and ways of dealing with 

it, not only through the previous step, but also through the integration of environmental, social and economic 

issues; if it has a flexible feature and if takes into account the continuous adaptation. In the second phase will be 

compared in both cases the results of the first phase (Table 1): the relevant strategic aspects; consideration of 

uncertainty and uncertainty reduction mechanisms; and the consideration of complexity. Finally in the third 

phase the two SEA are discussed on the responses obtained in the two previous phases and strategic aspects 

identified in the previous chapter - governance; price of water; and water use / land use. 
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4.1 Comparison of Study Cases 

Both countries involved in the Mara River Basin (MRB) - Tanzania and Kenya - are developing countries 

with a large share of the population living in poverty, with activities such as agriculture, mining and tourism very 

important for both countries. It is mentioned in TMRB-SEA that tourism has proven to be one of the strongest 

areas of growth in the local economy of the MRB, with great contribution to GDP of the two countries, which 

happens mainly due to the biodiversity of the region and particularly the annual migration of some herbivores 

such as wildebeest. With population growth, areas previously exclusive to grazing are made in agricultural areas 

and water reserves diminish due to deforestation and increased cultivation. With this decrease in grazing areas 

and water reserves, there is a decrease of habitats and livelihoods for these wild animals. A large percentage of 

water use for irrigation belongs to developing countries existing unfavorable environmental consequences if 

such use is uncontrolled (The World Bank, 2004). The inherent complexity of this basin is present in the above 

example, where the population depends on economic activities that hinder the development of some other. 

Without a sustainable development populations that continue to grow, will end up destroying some of the most 

important resources they have for their development and survival. In the case of a transboundary basin, efforts 

have to be made jointly, as an unbalanced use, over-exploitation of resources in a country, clearly affect the 

other country, also dependent on these resources. For such is required a structure and organization of 

concerted governance, with clear objectives and responsibilities, with policies, plans and programs based on the 

goal of a sustainable environmental, economic and social development of the MRB. 

The countries involved in SEA-HMM - Cambodia, Laos, Thailand and Vietnam - are also developing 

countries (plus China and Myanmar as dialogue partners for the Mekong River Commission). These projects are 

being studied by the private sector and have the potential to bring benefits of additional energy and investment / 

revenue. Yet for all countries is associated loss of biodiversity, and impacts of fishing activities - activity quite 

important among poor populations (Rahaman and Varis 2005) - among others. Even the benefits of this 

construction can carry some uncertainties, particularly in terms of their distribution. In fact, during a workshop 

was obtained a ranking between countries in terms of benefits and costs, and, in descending order countries 

with more benefits for the construction of these projects would be Laos, Cambodia, Thailand and Vietnam (being 

the reverse order in as regards the costs). The construction of these projects or not, according to the SEA-HMM, 

is inserted in water use / land use strategic aspect. It is said that in a transboundary level this is a sensitive 

aspect due to its influence on the flow of water in the basin and the alteration of ecosystems. Issues inherent to 

governance are very relevant in the construction of a hydroelectric. It is fundamental that cooperation and 

agreement between the different countries in the infrastructure development of this type, that causes drastic 

changes in ecosystems. 

Key issues / strategic issues identified in both SEA, through meetings with stakeholders, resemble. 

Concerns and the need to take into account the strategic development / management of the economy; food 

security; biodiversity and ecosystems; population management and social systems are common points between 

SEA. There is a greater difference in the issue of tourism in the MRB (for being an activity of great importance in 

this basin) and the issue of power generation in the Mekong River Basin, key in building an infrastructure for 

energy production.  

In both SEA it is clear that there is an institutional inability to sustainably manage the two basins. The 
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analysis of policy consistency in TMRB-SEA establishes a comparison exercise of legislation and policies in the 

two countries that help to better understand their relationships. The proposal for a Secretariat to monitor the 

implementation process of the SEA can also function as an agreement platform between the two governments 

as well as a facilitator of policies adjustment on the sustainable development of the two countries. Also serves as 

a facilitator to deal with the challenges of this Basin. The policy analysis and governance of SEA-HMM 

contributes to the establishment of specific recommendations at the institutional level. It is clear that the capacity 

of existing institutions are not sufficient for these projects, as there are also important questions regarding the 

execution of PNPCA, existing also recommendations for improvement. 

The analysis of the complexity and uncertainty inherent to the basin and the strategic aspects seems to 

be much higher in the Mekong Basin compared to the Mara. Uncertainties related to the construction of the 

twelve projects are mentioned numerous times in the SEA-HMM and are clearly taken into account throughout 

the process, such as the recommendations. In SEA-HMM different sources of uncertainty were presented, with 

some proposals on the recommendations of tools to reduce them -especially the development of further studies 

and monitoring. Scenario analysis and participation have reduced some uncertainties, but also helped to realize 

where others remain. 

When comparing both SEA it is perceived a greater complexity in the SEA-HMM, due to the construction 

of hydroelectric projects involving four countries (twice as many countries covered by the MRB), which increases 

the number of relationships to consider, studies, which increases the complexity of involvement of actors, as 

more and different interests exist. This increased complexity of connections and factors to take into account also 

increases the uncertainty and complexity of assessment. 

Both SEA identify the key issues to take into account - which resemble as already mentioned - prioritize 

information, take into account the need for monitoring and need to collect more data and more research and 

development of  studies and, fundamentally, question the environmental quality of strategic options. Also the 

two were betting heavily on the participation in all phases that are inherent, promoting involvement, 

understanding, discussion between all parties interested, encouraging cooperation. Participation processes 

seem more complex in SEA-HMM, since it had to involve many more stakeholders, with the existence of many 

more expectations and priorities. Therefore, the engagement process appears to be more complex in SEA-HMM 

involving many more meetings than the SEA of the MRB. 

With scenario analysis, with the participation and policy analysis, both TMRB-SEA and SEA-HMM can 

anticipate policy priorities, identify existing risks and opportunities, understand relationships between various 

factors and can set conditions and guidelines for a more sustainable development of the basin, with the 

strengthening of institutions and the creation of new organizations that promote integrated management. 

Scenario analysis is much more detailed and complex the SEA-HMM which also suggests the greater 

complexity inherent in this basin and SEA.  

Both SEA grab the complexity through uncertainty reduction mechanisms; through the integration of 

environmental, social and economic issues; through its flexibility and consideration of continuous adaptation in 

accordance with the results from monitoring and evaluation. 

4.2 Discussion 

In the literature review, the major strategic aspects relevant to IWRM on a transboundary level identified 
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were: governance; price of water; and water use / land use. In both case studies, relevant strategic aspects 

settled in governance and water use / land use. In both SEA the price of water is not addressed as a strategic 

aspect which may be due to the fact that countries covered by the SEA are developing countries, with 

populations in situations of extreme poverty, especially in countries of the Mara River Basin. 

Uncertainties identified by the SEA-TMRB that stand out were: insufficient understanding of relations 

between Plans and Programs Policies (PPP) for whom that implements; and the size and urgency of the 

challenges and the best way to deal with them. Also issues related to absence or excessive breakdown of data 

makes it difficult to analyze the situation. Making a simple exercise of comparing uncertainties of the process of 

TMRB-SEA, with the uncertainties addressed by (Keur et al., 2008) related to the cyclical process of IWRM can 

note similarities to the inherent uncertainties and evaluation of the present situation and future due to some 

unavailability data; and also the uncertainties related to the institutional frameworks and political systems. In 

SEA-HMM there are uncertainties associated with the construction of these infrastructures, the extent and exact 

nature of the environmental and social damage, the environmental and social damage itself, the divergence of 

opinions in choosing the option from stakeholders, uncertainties in projections of demand energy, uncertainty to 

the extent and distribution of benefits, among others. In simple comparison with the sources of uncertainty 

addressed by (Keur et al., 2008) related to the cyclical process of IWRM, there seem to be many uncertainties 

regarding the analysis of the future situation and in relation to different interests and perceptions by the 

stakeholders. All the uncertainty reduction mechanisms identified in the literature review are taken into account 

in both SEA although adapted to each situation (e.g. as already mentioned the existence of more meetings in 

SEA-HMM than the TBRM-SEA. 

Both SEA allows to help in the decision making within these complex systems, managing both to access 

the strategy, considering the complexity inherent to transboundary basins through the integration of 

environmental, social and economic issues, by considering the continuous adaptation; and by uncertainty 

reduction mechanisms. Thereby SEA seems to acquire a great importance as auxiliary tool for IWRM in 

transboundary context.  

5. Conclusions and Recommendations 

Complex systems, in general, are characterized by lack of predictability, the existence of networks of 

connections and non-linear relationships, the interactions between the parties, by uncertainty, existing emerging 

unpredictable results - patterns. In a complex system of a transboundary river basin, priorities and issues 

assume different levels in each region, state and basin, with an added importance to participation from 

stakeholders, which allows to obtain practical answers regarding problems, which foster the cooperation and 

that can identify opportunities through their experiences and putting new practices in order to improve the 

system itself. 

The major problem that exist regarding to water resources is its scarcity, its physical unavailability in terms 

of quality and quantity as to its uneven distribution across borders. Being essential to life and transversal to any 

question of our planet, IWRM plays a key role in integrating environmental dimensions, economy, social issues, 

participation and governance in order to be a sustainable use of water resources.  

The relevant strategic aspects in IWRM are key aspects in the management of water resources, which not 

only relate to them, as with the multiplicity of factors in this management,  having the greatest potential for 
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change, to amend unsustainable patterns. In this sense, in the transboundary context, the key strategic aspects 

of IWRM appears to be governance; the price of water and water use / land use. The first - governance - has the 

greatest potential of conditioning the way people uses the water. It is governance that makes the decision, being 

essential to be a good governance, with cooperation of the different riparian states. The strategic allocation of a 

water price has the potential to slow the rate of growth of demand and educate people to the real value of water 

and its scarcity. Water use / land use also assumes is also a strategic aspect since it is a conditioning aspect. 

Infrastructure development associated with agriculture activities, among many others activities affect 

ecosystems and populations dependent on these resources. 

In the context of IWRM, SEA, if applied taking into account its strategic potential, plays an important role 

as an auxiliary tool in this process, since verify preference to perceive relations, to have a more holistic view 

than actually focusing on decentralized unit; and also in the search for patterns in order to be able to give 

answers that allow the setting of the next steps. The attempting to meet strategic environmental assessments of 

transboundary basins revealed that this is a poorly implemented process in this context, being scarce. Still, in 

the two case studies it was noticed that the SEA with strategic approach strongly consider participation, allows to 

prioritize information, takes into account the complexity and uncertainty of the basin, takes into account the 

monitoring in order to adapt the way, focuses in the strategic aspects and seeks to heavily assist the decision 

making process and promote cooperation between all institutions. 

The reality is that there is no panacea when it comes to water management. What we can understand is 

that in order to achieve integrated management of transboundary water resources, inevitably there must be 

cooperation between the different riparian states, it is essential that the plans, strategies and decision making 

are performed jointly, with an iterative implementation, adapting the strategic options along the way, so as to 

achieve more sustainable use of water resources, taking into account the complexity of such systems and, in 

that sense, the strategic environmental assessment can play a key role. 

With this thesis, it is found that SEA stands out as an assist tool in transboundary IWRM, accessing the 

strategy with consideration of the complexity and uncertainty inherent in a transboundary system and therefore 

its management, thus supporting decision making. In the future, it seems extremely important for sustainable 

development of water resources, both execution of more detailed studies about the complexity and the way to 

deal with it; as the disclosure of the potential of SEA with strategic approach in IWRM across borders for this 

process to happen more in transboundary river basins. 

6. References 

ÁguaGlobal. (2014). Definição estratégica para o cluster da água a médio e longo prazo. ISBN:978-972-8702-99-1. Retrieved May 24, 2014 

from the World Wide Web: 

http://aguaglobal.aeportugal.pt/Documentos/Encerramento/Defini%C3%A7%C3%A3o%20Estrat%C3%A9gica%20para%20o%20Cl

uster%20da%20%C3%81gua%20a%20M%C3%A9dio%20e%20Longo%20Prazo.pdf 

Bach, H., Bird, J., Clausen, T. J., Jensen, K. M., Lange, R. B., Taylor, R., … Wolf, A. (2012). Transboundary River Basin Management: 

Addressing Water, Energy and Food Security. ISSN: 978-99-32-412-05-1. Retrieved August 2, 2014 from the World Wide Web: 

http://www.mrcmekong.org/assets/Uploads/M2R-report-address-water-energy-food-security.pdf 

Bianchi, P. (2012). O Papel da Soberania na Gestão dos Recursos Hídricos Transfronteiriços. Revista Do Instituto Do Direito Brasileiro, 

1887–1911. Retrieved May 29, 2014 from the World Wide Web: http://www.idb-fdul.com/ 



 

- 8 - 

Master Thesis in Environmental Engineering – Filipa Leitão Baltazar 

Master Thesis Environmental 

Engineering 

IST – University of Lisbon 

Lisbon, Portugal 

Biswas, A. K. (2008). Integrated Water Resources Management: Is It Working? International Journal of Water Resources Development, 

24(1), 5–22. doi:10.1080/07900620701871718. Retrieved May 29, 2014 from the World Wide Web: 

http://www.thirdworldcentre.org/iwrmjournal.pdf 

Cosens, B. (2010). Transboundary River Governance in the Face of Uncertainty: Resilience Theory and the Columbia River Treaty. 

University of Utah Journal of Land, Resources & Environmental Law, 30, 229–265. Retrieved August 13, 2014 from the World Wide 

Web: ssrn.com/abstract=1942877 

Dworak, T., & Romanovska, L. (2013). Study for the identification of the state , challenges and issues of water and energy nexus in 

transboundary basins of Southeastern Europe. Retrieved May 27, 2014 from the World Wide Web: 

http://www.gwp.org/Global/GWP-Med%20Files/News%20and%20Activities/DRIN-DIKTAS/SARAJEVO_ROUNDTABLE_NOV2013/

State,%20challenges%20and%20issues%20of%20water%20and%20energy%20nexus%20in%20transboundary%20basins%20of

%20Southeastern%20Europe.pdf 

Esteves, J. V. (2011). O Contributo da Gestão Transfronteiriça dos Recursos Hídricos para a Prevenção de Conflitos em África. In CEsA - 

Centro de Estudos sobre África e do Desenvolvimento (Ed.), _ in progress: 1.
o
 Seminário sobre Ciências Sociais e Desenvolvimento 

em África (pp. 189–199). Retrieved May 29, 2014 from the World Wide Web: 

http://pascal.iseg.utl.pt/~cesa/index.php/pt/menupublicacoes/e-book/195 

Estrada, A. A. (2009). Os fundamentos da teoria da complexidade em edgar morin. Akrópolis, 17, 85–90. Retrieved May 20, 2014 from the 

World Wide Web: http://revistas.unipar.br/akropolis/article/view/2812 

Granit, J. J., King, R. M., & Noël, R. (2011). Strategic Environmental Assessment as a Tool to Develop Power in Transboundary Water Basin 

Settings. International Journal of Social Ecology and Sustainable Development, 2, 1–11. doi:10.4018/jsesd.2011100101. Retrieved 

August 20, 2014 from the World Wide Web: 

http://www.siwi.org/publication/strategic-environmental-assessment-as-a-tool-to-develop-power-in-transboundary-water-basin-settin

gs/ 

Griffith, J. J. (2008). A DISCIPLINA DO PENSAMENTO SISTÊMICO 1 James Jackson Griffith, 1–12. Retrieved May 20, 2014 from the 

World Wide Web: http://www.def.ufv.br/documentos/material/A Disciplina do Pensamento Sistemico.pdf 

Hirji, R., & Davis, R. (2009). Strategic Environmental Assessment : Improving Water Resources Governance and Decision Making. 

Washington. Retrieved May 24, 2014 from the World Wide Web: 

http://siteresources.worldbank.org/INTRANETENVIRONMENT/Resources/244351-1244554843321/dp12_ImprovingWaterResourc

es.pdf 

ICEM. (2010). Strategic Environmental Assessment Hydropower on the Mekong Mainstream. Retrieved June 26, 2014 from the World Wide 

Web: http://www.icem.com.au/02_contents/06_materials/06-sea-hp-page.htm 

Jiliberto, R. H. (2009). Discussion Paper No . 2009-30 December 2009 - The Contribution of Strategic Environmental Assessment to 

Transport Policy Government. Madrid. Retrived August 13, 2014 from the World Wide Web: 

http://www.researchgate.net/publication/46457082_The_Contribution_of_Strategic_Environmental_Assessment_to_Transport_Poli

cy_Governance 

Keur, P. Van Der, Henriksen, H. J., Refsgaard, J. C., Brugnach, M., Dewulf, A., & Buiteveld, H. (2008). Identification of Major Sources of 

Uncertainty in Current IWRM Practice . Illustrated for the Rhine Basin. doi:10.1007/s11269-008-9248-6. Retrieved June 23, 2014 from 

the World Wide Web: http://link.springer.com/article/10.1007%2Fs11269-008-9248-6#page-1 



 

- 9 - 

Master Thesis in Environmental Engineering – Filipa Leitão Baltazar 

Master Thesis Environmental 

Engineering 

IST – University of Lisbon 

Lisbon, Portugal 

Kim, K. (2011). Sustainable Development in Trans- boundary Water Resource Management - A case study of the Mekong River Basin. 

Uppsala. Retrieved May 24, from the World Wide Web: http://www.diva-portal.org/smash/get/diva2:453283/FULLTEXT01.pdf 

Lemes, M. J. R. (2012). COMPLEXIDADE, ACOPLAMENTO E CRITICALIDADE (C2A) COMO INDICADORES DE RISCO EM PROJETOS 

DE SISTEMAS. Escola Politécnica de São Paulo. Retrieved May 23, 2014 from the World Wide Web: 

https://www.google.pt/url?sa=t&rct=j&q=&esrc=s&source=web&cd=2&cad=rja&uact=8&ved=0CCYQFjAB&url=http%3A%2F%2Fw

ww.teses.usp.br%2Fteses%2Fdisponiveis%2F3%2F3141%2Ftde-28052012-114709%2Fpublico%2FTesededoutorado_final1.pdf&

ei=vmclVIO5MPGLsQT39IKICA&usg=AFQjCNF_XcoERaaUalHdrWv_w_Cdp80JVQ&sig2=jfkOz8KALc_oVKB8CWvcvw&bvm=bv.

76247554,d.cWc 

Liu, J., Dietz, T., Carpenter, S. R., Alberti, M., Folke, C., Moran, E., … Taylor, W. W. (2007). Complexity of coupled human and natural 

systems. Science (New York, N.Y.), 317(5844), 1513–6. doi:10.1126/science.1144004. Retrieved September 23, 2014 from the 

World Wide Web: http://www.montana.edu/hansen/documents/labreadings2011/Liu_etal2007.pdf 

McIntyre, O. (n.d.). Improving Transboundary Water Governance through the Application of Integrated Water Resources Management (pp. 

1–26). Retrieved August 11, 2014 from the World Wide Web: 

http://www.unep.org/environmentalgovernance/Portals/8/ENGLISH%20Improving%20Transboundary%20Water%20Governance.pd

f 

Morgan, P. (2005). THE IDEA AND PRACTICE OF SYSTEMS THINKING AND THEIR RELEVANCE FOR European Centre for 

Development Policy Management. Retrieved November, 2013 from the World Wide Web: 

http://portals.wi.wur.nl/files/docs/SPICAD/13.%20Idea%20and%20practice%20of%20systems%20thinking%20(ECDPM).pdf 

Nações Unidas (Ed.). (2006). Gestão dos recursos hídricos transfronteiriços. In Relatorio de Desenvolvimento Humano. Retrieved 

November, 2013 from the World Wide Web: http://www.unwater.org/downloads/07-Chapter6_PT1.pdf 

Nelson, P. J., Nyarangi, J., & Maritim, Z. K. (2012). THE TRANS-BOUNDARY MARA RIVER BASIN STRATEGIC ENVIRONMENTAL 

ASSESSMENT. Retrieved August 20, 2014 from the World Wide Web: http://195.202.82.11:8080/jspui/handle/123456789/203 

Partidário, M. do R. (2012). Guia de melhores práticas para Avaliação Ambiental Estratégica - orientações metodológicas para um 

pensamento estratégico em AAE Guia de melhores práticas.  

Phillips, P. D. (2005). EVALUATING APPROACHES TO DEALING WITH UNCERTAINTY IN ENVIRONMENTAL ASSESSMENT. 

University of East Anglia. Retrieved June 29 from the World Wide Web: 

https://www.uea.ac.uk/env/all/teaching/eiaams/pdf_dissertations/2005/Phillips_Paul.pdf 

Population Action International. (2011). Why Population Matters to WATER RESOURCES. Washington. Retrieved May 20, 2014 from the 

World Wide Web: http://populationaction.org/wp-content/uploads/2012/04/PAI-1293-WATER-4PG.pdf 

Rahaman, M. M. (2009). Principles of Transboundary Water Resources Management and Ganges Treaties: An Analysis. International 

Journal of Water Resources Development, 25(1), 159–173. doi:10.1080/07900620802517574. Retrieved May 29, 2014 from the 

World Wide Web: 

http://www.researchgate.net/publication/216274589_Principles_of_Transboundary_Water_Resources_Management_and_Ganges_

Treaties_An_Analysis 

Rahaman, M. M., & Varis, O. (2005). Integrated water resources management : evolution , prospects and future challenges. Sustainability: 

Science, Practice, & Policy, 1(1). Retrieved May 29, 2014 from the World Wide Web: http://ejournal.nbii.org 

Ramos, M. (2007). Gestão de recursos hídricos e cobrança pelo uso da água. Rio de Janeiro. Retrieved May 29, 2014 from the World Wide 

Web: http://www.cepal.org/dmaah/noticias/paginas/9/28579/cobrancapelousoda.pdf 



 

- 10 - 

Master Thesis in Environmental Engineering – Filipa Leitão Baltazar 

Master Thesis Environmental 

Engineering 

IST – University of Lisbon 

Lisbon, Portugal 

Schmidt, J. C., & Laycock, M. (2009). Theories of strategic planning. HealthKnowledge. Retrieved November, 2013 from the World Wide 

Web: 

http://www.healthknowledge.org.uk/public-health-textbook/organisation-management/5d-theory-process-strategy-development/strat

egic-planning 

Silva, A. W. L. da, Selig, P. M., Lerípio, A. de Á., & Viegas, C. V. (2012). AVALIAÇÃO AMBIENTAL ESTRATÉGICA : UM CONCEITO , 

MÚLTIPLAS DEFINIÇÕES. VIII CONGRESSO NACIONAL DE EXCELÊNCIA EM GESTÃO. Retrieved July 23, 2014 from the World 

Wide Web: http://www.excelenciaemgestao.org/Portals/2/documents/cneg8/anais/T12_0503_3073.pdf 

Snowden, D. J., & Kurtz, C. (2003). The new dynamics of strategy : Sense-making in a complex and. IBM Systems Journal, 42(3). Retrieved 

November 2013 from the World Wide Web: http://xenia.media.mit.edu/~brooks/storybiz/kurtz.pdf 

Stallworth, H. (n.d.). Water and Wastewater Pricing - An Informational Overview. Retrieved August 11, 2014 from the World Wide Web: 

http://water.epa.gov/infrastructure/sustain/upload/2009_05_26_waterinfrastructure_pricings_waterpricing_final2.pdf 

The World Bank. (2004). Water Resources Strategy - Strategic Directions for World Bank Engagement. (Communications Development Inc. 

& Grundy & Northedge., Eds.) (pp. 1–25). Retrieved August 15, 2014 from the World Wide Web: 

http://documents.worldbank.org/curated/en/2004/01/3030614/water-resources-sector-strategy-strategic-directions-world-bank-enga

gement 

Transboundary Waters - Sharing Waters, Sharing Responsabilities. (2008). Retrieved May 24, 2014 from the World Wide Web: 

www.unwater.org 

Tundisi, J. G., & Tundisi, T. M. (2010). CIÊNCIA, TECNOLOGIA, INOVAÇÃO E RECURSOS HÍDRICOS: OPORTUNIDADES PARA O 

FUTURO. In Águas do Brasil : Análises Estratégicas. São Paulo: Instituto de Botânica. Retrieved July 1, 2014 from the World Wide 

Web:  http://www.abc.org.br/IMG/pdf/doc-817.pdf 

United Nations. (2006). Strategies for monitoring and assessment of transboundary rivers, lakes and groundwaters. Retrieved May 24, 2014 

from the World Wide Web: http://www.unece.org/fileadmin/DAM/env/water/publications/documents/StrategiesM&A.pdf 

Wong, B. (2010). Points of View: Gestalt principles (Part 1). Nature Methods, 7(11), 863–863. doi:10.1038/nmeth1110-863. Retrieved 

November, 2014 from the World Wide Web: http://www.readcube.com/articles/10.1038/nmeth1110-863 

Workshop on Action Planning for Sustainable Management of Palar River Basin. (2003). Retrieved May 30, 2014 from the World Wide Web: 

http://www.commissiemer.nl/english 

World Water Forum. (2012). Transboundary Waters - High Level Roundtables. Retrieved August 2, 2014 from the World Wide Web: 

http://www.inbo-news.org/IMG/pdf/HLR06_Background_TW_Final.pdf 

WWF, & DfID. (2010). International Architecture for Transboundary Water Resources Management - Policy Analysis and Recommendations 

(p. Final Draft). Retrieved August 18, 2014 from the World Wide Web: 

http://awsassets.panda.org/downloads/wwf___intn_l_water_architecture___policy_recommendations__2010_.pdf 

Zimmerman, B. (2001). Ralph Stacey’s Agreement & Certainty Matrix. Retrieved May 21, 2014, from 

http://216.119.127.164/edgeware/archive/think/main_aides3.html 

Zimmerman, B. (2012). The Difference between Safety in Simple, Complicated and Complex Systems. Retrieved November, 2014 from the 

World Wide Web: http://www.system-safety.org/chapters/sites/canada/meetings/presentations/Zimmerman_Ottawa_May_2012.pdf 


