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ABSTRACT 
 
This study examines the barriers to sustainable water resources management in water 
vulnerable, yet a mining booming area. The case study is conducted in Omnogovi province 
of Mongolia in Nov-Dec 2016. This study presents how the Omnogovi province manages 
its water with increased mining and examines what hinders the province from practicing 
sustainable water resources management and examines the involvement of residents in the 
water resources management of Omnogovi province. Qualitative approaches such as semi-
structured interviews, participatory observation and literature review were used in this 
study. This study demonstrates that the water resources management of Omnogovi province 
is unsustainable in this time period, yet the implementation of IWRM approach has 
improved the water resources management of the province. The barriers to sustainable 
water resources management in Omnogovi province are inefficient governance and poor 
enforcement of law, today. Despite it, data-scarcity and transboundary water issues might 
become barriers to practice efficient water resources management in the province. The 
involvement of residents in water resources management of Omnogovi province is 
deficient, yet the implementation of participatory approach and establishment of RBC 
might improve the participatory governance in the future. The study shows IWRM can 
improve the water resources management of a developing country, yet it can be time-
consuming, costly and challenging to implement in a country, which is still in socio-
economic and political transition.  
 

Keywords: Barriers to sustainable water resources management, Integrated Water 
Resources Management, water security, Mongolia  
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1. Introduction   
This chapter presents water related issues, information of the study area, purpose and 
research questions of the thesis and definitions related to this study.  

1.1 Background  
Water is an essential part of all life on the earth and it is also one of the driving 

forces of socio-economic development. Many people might think that the world will never 
run out of water, since the 97% of the Earth is covered by water. However, the drinkable 
water amounts only less than 3% of the total water on the Earth, whereas the 2,5% is 
frozen, glaciers, not available for people.1 Therefore good water management is essential 
for our life and well being of the ecosystem, yet it could be very challenging. Water related 
issues are complicated that some places are facing nature disasters and are flooding, while 
some places are facing drought and lack of drinking water. One of the most concerning 
global issue is uneven distribution of water followed by water shortage, which provokes 
many issues, such as violation of human rights, issues of injustice and in some places water 
related issues are being a reason to start war. The water shortage means access to drinking 
water, hygiene and restoration of ecosystem. There are several factors leading places to 
water shortage, such as climate change, population growth, and overuse of water and 
industrial pollution. 2 Hence, efficient water management is crucial for all countries and in 
all levels: local, national and global.  
The development policy of the countries has taken another direction since the Stockholm 
conference in 1972 3 . The world community such as scientists, governments and 
international organizations agreed that the world’s direction towards development was 
unsustainable in long-term, that environmental destructions were being visible due to the 
industrial activities. Thus the concept of ”sustainable development” is occurred first in 
Brundtland report in 19874, in order to strive for a balanced development, which considers 
both socio-economic and environmental well-being, and will not compromise next 
generations’ ability to live. Sustainable development has become a global goal since almost 
two decades back and many countries are going forward to develop sustainably, while 
many countries are also failing, due to their deficient economic and technological capacity 
and lack of knowledge. Water related issues are one of the obstacles that many countries 
                                                
1 WBCSD. 2015. Facts and Trends Water. 
http://www.unwater.org/downloads/Water_facts_and_trends.pdf (Accessed: 2017-05-06) 
2 J.A.A, Jones. 2011. Water Sustainability - A Global Perspective. Oxford: Oxford 
University Press, 2011, p. 440 

3 UN. UN’s conference on Human Environment. 
https://sustainabledevelopment.un.org/milestones/humanenvironment (Accessed: 2017-02-
06) 
4 UN, Sustainable development, http://www.un.org/en/ga/president/65/issues/sustdev.shtml 
(Accessed: 2017-01-19) 
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face when proceeding sustainable development. Global Water Partnership (GWP) points 
that ”Sustainable development will not be achieved without a water secure world (GWP’s 
vision). A water secure world integrates a concern for the intrinsic value of water with a 
concern for its use for human survival and well-being.” Hence, it is vital for all 
communities to practice sustainable water management, in order to achieve water secure 
world.  

Water has also different meanings in people’s life, such as pragmatic, economic, 
cultural and spiritual that it can occur interest gaps when using water. Yet, sustainable 
water management can build bridge between different interests and close the interest gaps 
in different social groups. And the one of main gear of sustainable water management is 
sustainable water use. 5 

In this context, Omnogovi province of Mongolia is an interesting place to study the 
water resources management, as it is dealing with an uneasy challenge of water resources 
management due to it’s booming mining sector and harsh environmental settings. Thus the 
Omnogovi province of Mongolia was chosen as a study area in this thesis.  
 

1.2 Study area 
Mongolia is located in the eastern part of Asia and is a landlocked country, neighboring 
Russia in the north and China in the south. The total area of Mongolia is 1,564,116 square 
kilometers and is ranked at 18th by its area in the world. However, the population is only 
over three million and is sparsely populated. Mongolia is divided into 21 provinces, and the 
Omnogovi is the largest province of Mongolia, by having total area of 165 km2.6 

 

                                                
5 P. H. Gleick. Water in crisis: paths to sustainable water use. Ecological Applications, 
vol.8 no.3,  1998, p. 573 
6 The Governor’s Office of Omnogovi Province. About Omnogovi province. (Accessed: 
2017-01-10) 
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Figure 1. Map of Mongolia.7 
 
According to the second Mongolian Assessment Report on Climate Change (MARCC-
2014), Mongolia is one of the most vulnerable countries for climate change. The mean 
temperature has raised 2,7 Celsius grader between 1940 and 2013 and the last ten years was 
warmest.8 The total area of Mongolia is divided into four landscapes: forest area, mountain 
                                                
7 United Nations. The map of Mongolia. 
http://www.un.org/Depts/Cartographic/map/profile/mongolia.pdf (Accesed: 2017-01-10) 
8 The Ministry of Environment and Green Development of Mongolia. MARCC 2014, 8 
http://www.jcm-mongolia.com/wp-
content/uploads/2015/11/MARCC_2014_summary_eng1.pdf (Accessed: 2017-03-21) 
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area, semi-dessert area and dessert area, whereas the dessert area is most vulnerable for 
climate change that the region is facing desertification and the annual perception is slightly 
decreased in eastern steppe and southern Gobi dessert.9 The total surface water resources of 
Mongolia amount 500 km3, which is mainly from lake and 19 km3 from glaciers and only 
ca. 34,6 km3/year are river water, of which 4,4% of it is runoff from rain and snow 
melting10. According to MARCC 2014, the most alarming environmental changes in 
Mongolia are land degradation and desertification. As the researches indicated 77,4% of the 
total area of Mongolia is facing degradation, of which 35,3% is slightly, 25,9% is 
moderately, 6,7% is severely and 9,9% is extremely degraded. The factors contribute to the 
extreme desertification in the country is: natural factors (56%) and anthropogenic factors 
[impact of human activities on climate and environment] (44%).11 Along with the climate 
the industrialization and urbanization processes make Mongolia more vulnerable for water 
shortage.  

The water resources management of Mongolia was centralized until 1990 and from 
2004 the decentralized water resources management started to establish. During the periods 
between 1990 and 2004, the water resources management was obscure. It is due to the 
political and socio-economic transition and reform of Mongolia that has begun from 
1990s. 12  Mongolia has gradually implemented IWRM concept since 2004 13 , and it 
implemented the IWRM approach in its National Water Program in 2010, which is a part of 
comprehensive policy of Mongolian national development project. It has six objectives, 
which aim to improve water resources management of Mongolia and quality of drinking 
water.14   

The case study area, Omnogovi province, is located in the southern part of 
Mongolia, neighboring China, and is a part of ”Gobi dessert” region, which is a water 
vulnerable region. The province is divided into fifteen sums, which is administrative sub-
divisions of Mongolia, and the Dalanzadgad sum is the administrative center of the 
province. 

The climate is dry in Omnogovi province, due to the above sea level (1300 – 3000 
meter) and the wind speed, also it has an extreme temperature ranging that it reaches over + 
45 ℃ (degree Celsius) during the summer and over – 40℃ during the winter.15 Hence, the 
local people’s livelihood is mainly based on animal husbandry, yet people started working 
in the mining recently. In recent years, the socio-economic situation of Omnogovi province 
                                                
9 Ibid, 9-10 
10 Ibid, 13 
11 Ibid, 16 
12 D. Karthe. et al., Science-Based IWRM Implementation in a Data-Scarce Central Asian 
Region: Experiences from a Research and Development Project in the Kharaa River Basin, 
Mongolia. Water. vol. 7 no. 7 2015. 
13 Ibid, 3493 
14  The National Water Committee of Mongolia.  National Water Programme. 
http://water.mn/index.php/en/2013-01-08-02-16-55/qq-/2013-03-11-03-44-47 (Accessed: 
2017-04-24) 
15 The Governor’s Office of Omnogovi province. Dalanzadgad city’s Develpment Plan 
Document- part one. (Accessed: 2017-02-10) 
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has improved a lot, due to the mining activities operating in the region. Omnogovi has rich 
of natural resources and major mining deposits such as Oyu Tolgoi, a turquoise and gold 
mining deposit  and one of the biggest copper deposit in the world, located in eastern part of 
South Gobi province; Tavan Tolgoi coal mining deposit, which is located near the 
Dalanzadgad center of South Gobi province and is one of the largest coal mining deposits 
in the world and Nariin Suhaat, Baruun Naran and Ovoot Tolgoit coal mining deposits. The 
ongoing mining projects in Omnogovi province are bringing major socio-economic 
improvements to not just Omnogovi province itself, but the whole country that the job 
opportunities are increasing, new highways are being built and the profits are increasing. 
Yet, the impact of mining on the environment and some residents’ life16, whose livelihood 
mainly dependent on the environment, might be not that promising as its economic 
contribution. Particularly, water shortage issues could be making the residents of 
Omnogovi province concerned of their future, as the Gobi territory is already threatened by 
desertification and lack of surface water. The map below shows total surface water of 
Mongolia and it clearly shows that the southern part of Mongolia is lack of surface water, 
that is to say the study area, Omnogovi province, lack of surface water. (See figure 2)  

                                                
16 Some people’s livelihood themselves by herding livestock, which is mainly dependent of 
environmental elements, such as pasture graze and water.   
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Figure 2. Map of total surface water of Mongolia.17 
The blue point represents the surface water that it shows clearly that the Omnogovi 
province lacks surface water. 

Hence, it would be interesting and could be giving to study how the Omnogovi 
province is managing the water resources now in increased mining and with a threat of 
desertification, how this current situation is affecting the province today and how it will be 
in the future. This study is necessary and could be useful for the Mongolian government to 
establish more efficient water management in the Gobi area and the paper may also 
contribute to further studies on sustainable water resources management and sustainable 
water use, particularly in developing countries. 

 

1.3 Purpose 
The aim of this thesis is to examine how Omnogovi province is managing its water 

resources with increased mining activities, what hinders the province to use the water 

                                                
17 MINIS. Map of total surface water in Mongolia  (Accessed: 2017-01-10) 
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resources in sustainable ways and if the residents’ voices being heard when managing the 
water resources in the province and how the current water resources management is 
affecting the region today and in the future. In a bigger picture this study tries to show the 
socio-economic and environmental challenges in developing countries when managing 
natural resources.   

1.4 Research questions 
 

- How Omnogovi province is managing the water resources with increased 
mining activities? 

- What are the barriers to sustainable management in the region? 
- How is the residents´ participation in water resources management of Omnogovi 

province?  

1.4 Delimitations 
 
This study will make no attempt to decline or prove certain theories and concepts. The aim 
of this thesis is only to examine and describe the barriers to sustainable water resources 
management through a case study. The phenomenon is observed in Omnogovi province of 
Mongolia. 
 

1.5 Definitions  
Sustainable development  

Concept of Sustainable development first occurred in World Commission on 
Environment and Development in 1987 and is defined as “development that meets the 
needs of the present without compromising the ability of future generations to meet their 
own needs”. Sustainable development consists of three pillars: economic development, 
social development and environmental protection; all these dimensions should be equally 
developed in order to achieve sustainable development.  
In 1992, UN conference on Environment Summit took place in Rio de Janeiro, where world 
leaders gathered to discuss action plans to achieve sustainable development. The result of 
this conference is Agenda 21, a non-binding action plan with regard of sustainable 
development, which was strongly reaffirmed at World Summit on Sustainable development 
(WSSD) in 2002. Most recently, in September 2015, the world community has set a new 
agenda, the 2030 Agenda for Sustainable Development, and adopted 17 sustainable 
development goals, which aims to protect the planet, ensure prosperities for everyone and 
end the poverty. Sustainable development is now a global long-term development goal that 
every member country of UN is obliged to achieve. 18 

 
 
                                                
18 UN. Sustainable development, http://www.un.org/en/ga/president/65/issues/sustdev.shtml 

(Accessed: 2017-01-19) 
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Sustainable water use 
Sustainable natural resources management is an important part of sustainable 

development and well being of planet, according to the 2030 Agenda for Sustainable 
Development. That is to say sustainable water resources management is crucial for 
achieving sustainable development and sustainable water use a vital part of sustainable 
water resources management.  

 According to Gleick (1998), sustainable water use can be defined as “benefits to all 
current users are maintained, without reducing benefits to other users, including natural 
ecosystems”. The ` benefits of water use ` in this definition can be indicated differently by 
the contexts that the water is being used. It could be politically, culturally, economically or 
ecologically beneficial. However, maintaining benefits of water use to this generation 
should not compromise the future generations ability to maintain their benefits of water 
use. 19  Gleick (1998) points also that the desired sets of benefits can vary the time and the 
space.  

  

 

                                                
19 P. H. Gleick. Water in crisis: paths to sustainable water use, 573 
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Figure 3. Sustainable water management criteria.20  
 
Natural resources 
Natural resources are the raw materials exist in the nature and can be used for economic 
production or consumption. There are two types of natural resources: non-renewable and 
renewable resources. Fresh water (drinking water) is included in the renewable-resource; 
however, it can run out because of human activities. While, mineral resources such as gold, 
turquoise, coal etc., are non-renewable resources and cannot be regenerated after it 
exploited.21  

                                                
20 Ibid, 574 
21 United Nations. Glossary of Environment Statistics. Studies in Methods. Series F, no. 67. 
New York. 1997. https://unstats.un.org/unsd/publication/SeriesF/SeriesF_67E.pdf 
(Accessed: 2017-04-21) 
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2.Theoretical approach 
This chapter presents concepts and theories, which are related to the topic of the thesis and 
supports the empirical data.  

2.1 The paradigm shift 
The term “government” is outdated, and replaced by the term “governance”, which is 
trending and being used more and more in policy documents and scientific papers. The 
term ”governance” refers to a process where all bodies involved in the decision-makings, 
while the ”government” refers to one governing body, which has the full authority in 
decision-makings, such as state. It is a part of an ongoing paradigm shift where command-
and-control approach is being replaced by a participatory adaptive approach.22 In natural 
resources management, a paradigm shift began to occur few decades back and the 
management trend is shifting from traditional management to participatory management, 
which means that it is changing from one decision-making body with command-and-
control approach to all party decision-making where all parties that will be affected by that 
particular decision-making have a right to be involved in the decision-makings, which 
considers the sustainability dimensions: social, economic and environmental.23  

2.1.1	The	concepts	of	the	new	paradigm	
Along with this paradigm shift, approaches such as AM (Adaptive Management) and 
IWRM (Integrated Water Resources Management) approaches developed in the field of 
water resources management. Uncertainty of environmental change is the main focus of 
these adaptive approaches, which indicates that more or less the world community has 
accepted that the science is unable to predict precisely the environmental changes that will 
occur in the future and the management should be adapted to the current situation, time and 
space.  

AM is about learning from the past that is to say it can be defined as a learning 
process that improves the current management based on the lessons learned from the past 
management strategies and implemented approaches. It is also defined accordingly: 
“Adaptive management is learning to manage by managing to learn.” In other words, the 
aim of adaptive management is to find suitable strategies for that particular socio-economic 
and environmental context, based on the lesson learned from the past strategies and develop 
improved strategies that are adapted to that particular time and space. Adaptive strategies 
can be practiced when there are different alternatives are available, yet with just one option 
available the adaptive management can be constrained. That is to say participatory 

                                                
22 H.J. Cortner, & M.A. Moote. Trends and issues in land and water resources management: 
Setting the agenda for change. Environmental Management, vol. 18 no. 2 (1994): 167 –173 
23 C. Pahl-Wostl. et al., Managing change toward adaptive water management through 
social learning. Ecology and Society, vol. 12 no 2. (2007): 30 
E . Mostert. M. Craps & C. Pahl-Wostl. Social learning: the key to integrated water 
resources management?.Water International. Vol. 33 no. 3 (2008): 293-304 
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management, which involves all affected parties and their perspectives is the best way to 
practice adaptive management strategies. However, AM approach can be time consuming 
and challenging. For example: researches needed to be done in order to compare the 
implemented strategies in order to make change on the current one, which could be time 
consuming and the practical implementation of adaptive management could also be 
challenging, as the whole process might be costly and it could probably face resistance 
from political parties, which rather prefer to predict risks and benefits occur in the future.24 
While, the IWRM is more of a holistic approach and defined as ” a process which promotes 
the coordinated development and management of water, land and related resources in 
order to maximize the resultant economic and social welfare in an equitable manner 
without compromising the sustainability of vital ecosystems.”25 The concept of IWRM is 
defined by GWP and is widely accepted. The concept began to capture attentions since the 
water conference in Mal de Plata in 1977, however the practices of concept discussed first 
in World Summit on Sustainable Development in 1992 in Rio.26 The IWRM approach 
considered as a tool to secure water and achieve sustainable water management during the 
6th World Water Forum (WWF), which was held in Marseille, France in 2012. The aim of 
the WWF was to bring together stakeholders from all over the world and to discuss 
solutions for water related issues. As a result, a framework was developed with several 
strategies to achieve sustainable water management: 1. Ensure everyone’s well-being 2. 
Promote economic development 3. Keep the planet blue 4. Conditions for success 27  

The IWRM approach focuses on capacity building and it aims to establish a new 
institution on river basin level, which can connect local level actors with national level 
actors. The institution on river basin level has an obligation to integrate the water resources 
management, connect the stakeholders and act to achieve sustainable water resources 
management.28 The difference is AD is about lessons learned from the past, while the 
IWRM is holistic and can be applied in countries, which have no experiences of water 
resources management. Yet, both approaches have participatory and adaptive strategies. 

The AM approach and the IWRM approach are criticized due to its’ vagueness and 
lack of methodology that the approaches are difficult to implement in practices. 
Particularly, the IWRM approach is criticized due to its broadness that it is more like a 

                                                
24 Bormann. et al. 1993. (As cited in C. Pahl-Wostl et al. Managing change toward adaptive 
water management through social learning.) 
25  GWP. What is the IWRM ToolBox?. http://www.gwp.org/en/learn/iwrm-
toolbox/About_IWRM_ToolBox/What_is_the_IWRM_ToolBox/  (Accessed: 2017-05-01) 
26 UN. Integrated Water resources management. Water for Life. (Accessed: 2017-04-026) 
27 WWC. 6th World Water Forum, Marsielle 2012. Time for solutions.  
28 N. Grigg. Integrated water resources management. Water, Civilization, and Nature: 
Addressing 21st Century Water Issues. Colorado State University. [online video]. 2014. 
https://www.youtube.com/watch?v=ZeIq-RPPL8U  
 
  
 



 16 

vision and does not bring any concrete changes in the management, instead the concept is 
being used and works solely as a face-saving surface of water policies in some countries.29 

2.2 The phenomena of “ambiguity” 
When practicing participatory adaptive management, such as AM and IWRM, the decision-
making process involves different stakeholders with different perspectives and different 
agenda that it can lead to conflict of interests. Hence, an institutional legislation should be 
there in order to manage the conflicts. 30  Conflict of interests in natural resources 
management is identified and explained as phenomenon of ”ambiguity”, which refers to 
possibility of different interpretations of one problem by different stakeholders, and based 
on their interpretations, stakeholders may come up with different solutions, thus different 
goal setting can occur.31 This phenomenon occurred also in urban land-use planning and is 
called ”clash of rationalities”, which explains that different interests and different agendas 
of stakeholders can clash with each other in planning, however the outcome of it can lead to 
positive solutions that can benefit all parties.32  

2.3 The concept of  ”social –learning”  
Studies claim that sustainable natural resources management can be achieved through 
participatory adaptive management and social learning process is essential when practicing 
participatory strategies.33 Originally the concept of social learning is used in behavioral 
studies and it explains the learning process of individuals by observing other individuals 
within a social interaction that the change of individuals can change the environment and 
that environmental change can change the individual. However, the concept is also being 
used in natural resources management as a strategy of collective decision-making and it 
refers the process of learning as participation. Social learning process precedes collective 
decision-making and is being used in participatory management approaches as a 
communication and managing strategy. In order to cope with the changes that occur in 
politics, economy and environment, the natural resources management needs to be adaptive 
and democratic. Social learning is a learning & capacity building process that voices all 
                                                
29 W . Medema. B. S. McIntosh, and P. J. Jeffrey. From premise to practice: a critical 
assessment of integrated water resources management and adaptive management 
approaches in the water sector. Ecology and Society. Vol. 13 no. 2 2008: 29. 
30 H.J. Cortner. & M.A. Moote. Trends and issues in land and water resources management: 
Setting the agenda for change. Environmental Management, vol. 18 no. 2 (1994): 167 - 173 
31 C. Pahl-Wostl et al. Managing change toward adaptive water management through social 
learning.  
32 V.Watson. Conflicting rationalities: Implication for Planning Theory and Ethics. 
Planning Theory & Practice, Vol. 4, No. 4, 2003: 395–407 
33 F. Berkes. Evolution of co-management: Role of knowledge generation, bridging 
organizations and social learning. Journal of Environmental Management. vol. 90 no. 5 
(2009): 1692–1702 
C. Pahl-Wostl. E. Mostert, and D. Tàbara. The growing importance of social learning in 
water resources management and sustainability science. Ecology and Society vol. 13 no. 1 
(2008): 24 
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stakeholders concerns and brings about understanding between stakeholders, close 
knowledge gaps by informing ongoing changes and new concepts of relevance that it can 
lead to reflection, understanding and flexible thinking. This whole learning and capacity 
building process brings everyone on common ground so that it will be easier to break down 
the issues and reach consensus. In other words, social learning processes precedes the 
collective decision-making in natural resources management and closes the knowledge gaps 
regarding changes and concepts of relevance. For example: it helps the stakeholders to 
understand the concepts such as vulnerability, adaptive management, resilience and 
uncertainty of environmental changes and how to adapt to these changes. Adaptive and 
participatory management can provide suitable solutions for that particular issue in that 
particular time and space.34  
Social learning approach is used in water resources management of many countries; 
particularly European countries have implemented IWRM and using social-learning 
process as their main strategy to achieve successful collective decision-making.  Figure 4 
shows the outline of social learning process in natural resources management, which is a 
conceptual framework developed by Harmonizing COllaborative project, which is 
developed by EU and supports sustainable River Basin Management (RBM) in Europe. As 
this framework shows, social learning process is a relational practice of social involvement 
and content management, that is to say the social involvement impacts the content 
management and vise versa. And the outcome of this process can change the governance 
structure and the natural environment. In other words, in social learning process, 
stakeholders will get the opportunity to see the concerning issue from different perspective 
than their own and will get the opportunity to reframe the perspective that it can bring all 
stakeholders on common ground, which can lead to consensus. And this learning process 
can close the knowledge gap that it can improve the governance structure and the natural 
environment. (See figure 4) Hence, the social learning process is not just a cognitive 
learning process in planning, rather is a process of ”learning to manage together and 
managing to learn together.” 35 

                                                
34 C. Pahl-Wostl et al., Managing change toward adaptive water management through 
social learning.  
35 European Commission. Social Learning in River Basin Management. HarmoniCop WP2 
Reference Document. 2003. http://www.harmonicop.uni-
osnabrueck.de/_files/_down/SocialLearning.pdf (Accessed: 2017-05-11) 
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Figure 4. Outline of social learning process in natural resources management.36 
 
 
The IWRM itself is a participatory approach that it works when all stakeholders are 
involved and all dimensions of sustainability is considered in the management. This outline 
is relevant to the participatory approach thus, the outline is included even the participatory 
approach is not fully stabilized in the water resources management of Omnogovi province.

                                                
36 C. Pahl-Wostl and M. Hare. Process of Social learning in Integrated Water Resources 
Management. Journal of Community & Applied Social Psychology. Vol. 14. (2004): 194  
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3. Methodology 
This chapter presents the research method used in this study and possible ethical dilemmas 
of this study. 

3.1 Data gathering 
This case study is conducted in Omnogovi province of Mongolia in two weeks from 
November 26 to December 10, 2016. Case study is a methodology that is to say both 
quantitative and qualitative methods can be used in a case study. The method used in this 
case study is qualitative; semi-structured interviews, participatory observations and 
literature review methods are used in this case study. Case study is mostly used in social 
sciences in order to get depth understanding of a phenomenon and how this phenomenon is 
being influenced by a context. The approach studies a phenomenon in a community then to 
make comparison on similar cases that studied same phenomenon in different communities. 
The case study approach tests and broadens concepts and theories or generates new 
concepts and theories based on its findings37.  

3.1.1	Semi	structured	interviews	

Semi-structured interviews consist of open-ended questions where respondents can talk and 
interact freely and correspondent might acquire more and new information, which could be 
unpredicted before hand. That is to say the researcher possibly may find different findings 
than the main hypothesis or a new phenomenon.38  

The semi-structured interviews are conducted with nine people and the sampling of the 
interviewees was made in different way, snowball method was used as the selection of 
interviewees that the interviewees recommended the next potential informant, who might 
have knowledge about the topic and answer the study questions, while some of the 
interviewees was recommended by the field guide.  

All interviews were recorded with the permission of the interviewees. The interview 
durations were approximate 11-40 minutes and the questions were adapted to the 
interviewees’ occupation and roles. Yet, the questions were content-focused and the 
questioning was as flexible as possible, in order to make the interviewees content and 
comfortable and build trust between the informants and the researcher. The duration of the 
interviews were different in this study that some informants were not talkative as others and 
in order to acquire a clear answer, same question asked in different ways in some of the 
interviews, which extended the interview duration. While, some informants answered the 

                                                
37 I. Hay. Qualitative research methods in Human Geography. 3. ed. Oxford: Oxford 
university press, 2010, 81-96 
38 F. Clifford and G. Valentin (2010) p.104-106 
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questions short and consist. Yet, it should be pointed out that the duration difference of the 
interviews do not have significant role in this study.  

The focus group of the interviewees was governing officials of Omnogovi province and 
public servants who works with water resources management related issues.  However, 
other informants, such as a resident of Omnogovi province, a project manager and a 
hydrologist were interviewed, as they also considered as potential informants, who can give 
essential information related to this study. The ages of the interviewees are not so relevant 
or could be useful in this study so the researcher did not ask for interviewees’ age, however 
interviewees were between ca. 30-60 years old. During the most of the interviews notes had 
been taken, which helped to formulate better the next questions of the interviews also it 
prevented from repeating the same questions or making issues left unclear. A field diary 
was carried out in order to recall the experience of the field process, the impressions of the 
interviews and process and impressions of the open debate, which was participated during 
the fieldwork.  

 

3.1.2	Participatory	observation	
 “The value of Balga Us Red Lake” open debate was the main part of the participatory 
observation of this study. The open debate was regarding the Balga Us Red Lake’s value 
and how to protect it from mining companies and the debate took place in Dalanzadgad 
sum39 of Omnogovi province in 2nd December 2016. The organizer of the open debate was  
“Altan nutgiin medee”, a local newspaper agency and local residents, governing officials, 
mining companies and a corporation, which works on a countrywide dam project in 
Mongolia, were the participants.  
The main focus group of the study was the governing officials of Omnogovi province. Yet, 
the “The value of Balga Us Red Lake” made it clear that herder residents of Omnogovi 
province are directly affected by the water resource issues and are most vulnerable for 
water scarcity issue.   
The observation was an uncontrolled observation that the researcher had only an observant 
participant role40 that the researcher just listened and observed the social interactions 
between stakeholders during the debate. 
The purpose of observation was to complement the primary data from the in-depth 
interviews and to find informants. The data from the observation made the gathered data 
more descriptive and gave the researcher useful information on the study issues and 
confirmed stakeholders’ position on the matter of water resources management of 
Omnogovi province. In other words, it complemented the data from the interviews. The 
researcher met two of the informants during the debate and the information from the debate 
was useful when interviewing the last four informants.  

                                                
39 Dalanzadgad is the administrative center of Omnogovi province and has the status of 
town. 
40 I. Hay. Qualitative research methods in Human Geography, 246 
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The participatory observation has an advantage compared to interview method. No matter 
how flexible is the interview, the interviewing method is still structured, while an 
observation, such as being part of an event or just being among the study focus group can 
give an understanding of social interactions and develops the understanding of the situation 
and the issues regarding the study, which the interview method might not can acquire. 41 
The whole fieldwork duration can be considered a major observation process that later 
helped the researcher to interpret the data.   

3.1.3	Literature	review	
In order to, close the data gap, support empirical data and to increase the validity of the 
thesis, online sources were used in this study. The online sources used in this study is the 
Water Law of Mongolia, information from MINIS project, the Ministry of Environment 
and Tourism of Mongolia, Gobi area River Basin Administrations and a scientific publicity 
of Dr. Jadambaa.N The Groundwater Resources of Balga Us Red Lake, and a study of 
another River Basin of Mongolia, made by Karthe, D. et al., were used to strengthen and 
make comparison with the empirical data. 

3.2 Data analysis 
The transcription of the interviews made in Stockholm, after the researcher came back from 
the fieldwork. The interviews were sorted into four groups.  

1. RBA officials:  
Amarjargal. D - socio-economic officer of Altainovor Gobi RBA 
Dr. Chandmani. D - Head of Altainovor Gobi RBA 
Enkhbayar - Specialist of Ground water usage. Altainovor Gobi RBA  

2. Officials of Governor Offcie of Omnogovi province:  
Purevtulgaв B - Head of the Environment & Tourism board of Omnogovi province 
Sukh-erdeneв J - Head of the Department of Development strategy of Omnogovi province 
Zolboo. Ts - Architecture and urban planning officer. The Department of Development 
strategy of Omnogovi province 

3. Resident 
Oyun, I - herder of Jargalant bag. Khanhongor sum & vice president of Nomadic Herders’ 
association of Omnogovi province 

4. Hydrology experts  
Dalaitseren. M - “Orkhon-Gobi” project manager & general manager of Prestige group 
Dr. Davaa. G - Information and Research institution of Meteorology, Hydrology and 
Environment 
The transcription was made group by group: first the interviews of RBA officials, second 
the interviews of officials works in the Governor’s Office of Omnogovi province, third the 
nomadic herder, an at last the manager of a water consulting company and at last the 
interview with professor of weather Information and Research institution of Meteorology, 
Hydrology and Environment. The duration of the transcriptions were of approximate from 
one hour to two and half-hours and totally ca. 20 hours was spent on the transcription 
                                                
41 Ibid p.245. 
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process. The interviews were made in Mongolian thus the transcription was written in 
Mongolian first. Then a thematic analysis made on the interview data and selected the data, 
which could be relevant and useful to answer the research questions were translated into 
English by the researcher and presented in chapter Results. In order to do the thematic 
analysis, the data of this study was coded. The thematic coding was used in this study and 
coding of the data was manually made on the collected data. The water resources 
management of Omnogovi province, barriers to sustainable water resources management 
and involvement of residents in the water planning were the core study themes in this 
paper. Thus the thematic coding was done according to these three themes for the analysis.   
 
Despite the interviews and the participatory observation, documents related to this study 
was reviewed: Dalanzadgad sum’s Development Plan Document, Integrated Water 
Resources Management Plan of Mongolia and other cases that studied similar phenomenon.   
 

3.3 Validity and reliability  

A field study is a time- and energy consuming method, which requires a lot of time and 
focus from the researcher for the data collecting. The process is often requires two years or 
more, yet for students who have only three months or less than it, it is impossible to collect 
a data set, which can cover all the issues and can develop the study fully. Despite it, a field 
study requires a lot of mental energy, concentration, techniques, planning skills and self-
discipline.42 Apparently, it also requires some practicalities such as preparation of camera, 
recordings and other equipment that can be useful for data collecting and transportation in 
the field etc. Simply the field study approach depends a lot on researcher’s previous 
research experience, planning skills and the research design.  

While in semi-structured interviews, there will be always the researcher’s interpretation, 
when it comes to transcribing the interviews and analyzing it.  That is to say the approach is 
completely depends on the researcher and her skills that the researcher should make sure if 
the prepared questions are relevant for the research purpose, if she can acquire concrete 
answers, that can answer the research questions. In this method the analyzing process 
requires a lot of efforts and skills from the researcher such as coding of transcripts and 
interpretation of the data and etc., requires time and good analytic skill. 43 

Field study, semi-structured interview method, participatory observations are 
qualitative/interpretive approaches, which maximizes the understanding of a phenomenon 
that is based on individual experiences and perceptions.  The knowledge acquired by these 
methods is subjective and non-value free as the methods involves interpretation of the 
researcher. The researcher who practices qualitative method can have a flexible and 
personal structure, that is to say the researcher may need to be sympathetic and empathetic 
in order to build a mutual trust and respect between the researcher and the interviewees. 
                                                
42 F. Clifford and G. Valentin (2010) p.9 
43 A. Bryman (2012) 
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However, the data set acquired by these methods is primary which will make the study 
results more valid and reliable.44 While, the knowledge acquired by literature review is a 
secondary data, which can be used to make comparisons for example to see if the 
phenomenon that the researcher studied or the study findings mirrors national or 
international patterns or to see if the pattern of the phenomenon has changed by the time or 
not. This method requires less time, energy and cost and energy from the researcher than 
the collecting and processing of primary data. Literature review method in the qualitative 
research works as a basis for contrasting and comparing findings of different studies, which 
studied same phenomenon. However, the data acquired by literature review method is 
secondary data, which means that the results have less reliability than the primary data 
results. And due to the relativity, language, accessing and etc., the data availability can 
become an issue, when using the literature review. Yet, in this study data availability was 
not an obstacle.   

The validity of the research depends also on sampling. Sampling is an important part of 
semi-structured interview method. It is often impossible to reach every person who is 
related to the project, so to choose a sample of population might require efforts and 
preparation from the researcher. There are two main types of sampling: non-probability 
sampling and probability sampling. The nonprobability sampling was used in this study. 
Probability sampling is used when the researcher has a list of contact information of the 
entire population, while non-probability sampling depends on the current situation and 
snowball sampling, which is a type of non-probability sampling, was used in this study. 
Nonprobability sampling is less time-consuming and less expensive compared to 
probability sampling.45  

3.4 Ethical issues 
Ethical issues must be considered in all studies. Particularly, in field studies ethical issues 
might arise, due to the language, culture and misunderstandings. Therefore the researcher 
should be careful and it is important to plan ahead the filed study. That is to say, the 
researcher should consider cultural values, beliefs and has to be respectful towards the local 
people. However, the study was conducted in the home country of the researcher and 
researcher can speak influent Mongolian, that is to say the language and culture related 
ethical issues were relative less. The fieldwork involved in-depth interviews and 
observations so it was important to be ethical and protect respondents’ identity and 
integrity. Recordings of interviews, anonymity of the respondents, use of photography and 
other issues that are related to the respondents was informed and agreed upon before hand. 
All informants were agreed on the recording of the interviews and using of their name in 
this study, expect one informant, who did not want to be recorded. Thus, this one interview 
was not recorded, but the key information was noted. The anonymity of the informants was 
asked before hand and the informants were not against giving their name and occupation in 
this study. The researcher of this study also evaluates that the study will not bring any harm 

                                                
44 F. Clifford and G. Valentin (2010) p.8 
45 F. Clifford and G. Valentin (2010) p.244 
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on the informants, thus the name and occupation of informants are not anonym in this 
study. The researcher guarantees that the researcher will not use the information of the 
informants by any harmful means now and in the future. Yet, the raw data, that is to say the 
recordings of the interviews should not be accessible for everyone, as the researcher did not 
acquire permission from the informants on using the recordings on other means than this 
study.  
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4. Results 
This chapter presents the analysis of the researcher and answers the research questions of 
the thesis. The first section presents and explains how the water resources of Omnogovi 
province is being managed, while the second section presents the analysis of what hinders 
the Omnogovi province to achieve sustainable water resources management. This chapter is 
based on the author’s interpretation of the acquired data.  

4.1 The reform and improved water resources management in the province 
To manage the water resources of Omnogovi province is a challenging task for the province 
and the Mongolian government. In a surface water scarce area like Omnogovi province, 
industrial water use is being a big problem. The main users of the water resources of 
Omnogovi are the mining companies. There are nine big mines that utilize water for 
industrial use in Omnogovi province. For example: Zink, gold mine of Oyutolgoi Co., Ltd 
(Oyutolgoi deposit46), Coal mine of Energy Resource Co.Ltd (Ukhaa khudag deposit), Coal 
mine of Erdenes MGL Co., Ltd (Tavan tolgoi deposit47) are the biggest mines and are the 
strategic mining deposits of Mongolia. It consumes tons of water per day and the mines are 
the largest consumers of ground water resources in Omnogovi province.  
 Hence, Omnogovi province does not manage its water on its own, yet different level 
authorities are involved in the water resources management of Omnogovi province.  
All water use related proceedings must go accordance with the the Water Law of Mongolia 
and according to the law, The Ministry of Environment and Tourism of Mongolia, the 
responsible RBAs of the province and Omnogovi province are the decision-making 
authorities of the water resources management of Omnogovi province. As the major 
international mining projects launched in the province, the involvement of the Ministry of 
Environment and Tourism in the water resources management of Omnogovi is a lot, that is 
to say the decision-makings related to the water utilization of the major mines are all in the 
hands of the Ministry of Environment and Tourism of Mongolia and River Basin 
Administrations’ (RBA) of the area. The Omnogovi province does not have the legal right 
to make decisions regarding the water resources use in the mines, which is being a reason 
to cause a conflict and bringing the Omnogovi province in a weak, vulnerable position on 
water resources related issues. This will be discussed in the next section.  
 In 2010 a ”National Water Program” is established, which is a part of comprehensive 
policy of Mongolian national development project. It has six objectives, which aim to 
improve water resources management of Mongolia and quality of drinking water, and the 
IWRM approach is implemented in the program. As a result, RBAs were established 
between 2012-2014 and now there are twenty nine RBAs are operating in the country, 
whereas the landscape of Omnogovi province belongs to four different RBAs: Altainovor 
Gobi RBA, Umardgobi hillock-Middle steppe of Khalkh RBA, Galba Uush Dolood´s Gobi 
                                                
46MINIS. 2016. Strengthening ground water management. 
http://www.minis.mn/en/strengthening-groundwater-management (Accessed: 2017-04-01) 
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RBA and Ongi RBA. The RBAs work directly under the State Administrative of RBAs of 
the Ministry of Environment and Tourism of Mongolia, which administrates water related 
issues and has a responsibility to foster sustainable water resources management. The map 
below shows the total RBAs in Mongolia. (See figure 5) The latter map shows the map of 
Omnogovi province and the RBAs operating in its area. (See figure 6) 
 

 

Figure 5. The map RBAs of Mongolia.48 
 

                                                
48 The State Administrative of RBAs of Mongolia. The map of RBAS of Mongolia. 
http://www.riverbasin.mn/about (Accessed: 2017-01-10) 
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Figure 6. The map of RBAs of Omnogovi province.49  
 
In the map above, the pink lines indicates the borders and the red star indicates 
Dalanzadgad, the center administration of Omnogovi province, while the blue area 
represents Altainovor Gobi RBA, the pink area represents Galba Uush Dolood´s Gobi 
RBA, the green area represents to Ongi RBA and the light blue area represents Umardgobi 
hillock-Middle steppe of Khalkh RBA. The map shows that there are four different RBAs 
operating in Omnogovi province.  
 

                                                
49 Altainovor gobi RBA. Accessed: 2016-01-10 
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The Omnogovi province lacks of surface water and use only ground water resources that is 
to say the mining companies also use only ground water resources for its operations.  
Industrial water use, such as water use in the mining is regulated from the government and 
also goes accordance with the Water Law Mongolia. According to the Water Law, 
companies passes through following stages in order to use ground water resources for 
industrial use: Firstly, the socio-economic and environmental impact of the activity will be 
evaluated by the concerning authority, secondly, the company acquires permission of water 
use from the concerning authority, thirdly the company concludes a treaty with the local 
government regarding water royalty. In case of Omnogovi province companies conclude 
treaty first with the province, then with the sum50, where water resources exist, and lastly 
the company acquires the license from the concerning authority. (See figure 7) 

 

Figure 7. The procedure of industrial water-use license  
 
Depends on the amount of water utilization, the companies get license from different 
authorities. According to Water Law of Mongolia:  

Article 28.4. “State administrative central organization in charge of environment shall 
bring out a conclusion on granting water use for the purpose of energy, water 
transportation and utilization of over 100 m3 water per day, and basin 
administration brings out conclusion on granting utilization of water of 50-100 

                                                
50 An administrative subdivision of Mongolia. Sums operate under the administration of the 
province. For example: Omnogovi province has 15 sums.  
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m3 per day and province, capital city environment authority bring out conclusion 
on the utilization of water up to 50 m3 and on setting up pool by collecting rain or 
snow water, and digging channels and canals.51” (See table I) 

 
TABLE I 

Price tariff of water resource use for industrial use in Gobi area 
 

The authorities    The amount of utilization 
water (per day) 

The Ministry of Environment and Tourism 
 

> 100 m3 

The concerning RBA 50-100 m3 

The Governor’s Office of the province  < 50 m3 

 
All river basins has different price tariff for the industrial water resources use based on the 
area’s socio-economic, environmental evaluation. The companies operating in Omnogovi 
province pay royalties accordingly. (See table II) 
 
 

TABLE II 
Price tariff of water resource use for industrial use in Gobi area 

 
Gobi area River Basins   Surface water (per liter) Ground water (per liter) 

Altainovor Gobi River Basin  
 

1410 ₮/ ≈ 0,53€ 4430 ₮/ ≈ 1,68€ 

Galba-Oosh-Doloodiin-Govi River Basin 1420 ₮/ ≈ 0,54€ 3696 ₮/ ≈ 1,40€ 

Ongi River Basin  2240 ₮/ ≈ 0, 85€ 3250 ₮/ ≈ 1,23€ 

Umard Goviin Guveet – Khalkhiind dun 
River Basin 

1420 ₮/ ≈ 0,54€ 3700 ₮/ ≈ 1,40€ 

                                                
51 The National Water Committee of Mongolia. The Water Law of Mongolia. 2017 
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Along with the mining operations, the groundwater recourses management of Gobi area is 
improved since 2013. The MINIS is a project, which is established to support mining and 
mining related projects. The project is funded and supported by Australian government, and 
the main aim of this project is to facilitate investment in the mining infrastructure. 
However, one of the objectives of this project is to strengthen ground water management in 
the Gobi area that is to say to support the mining projects without compromising the 
environment. The MINIS focuses on the Gobi area and supports and invests for the three 
Gobi area RBAs such as Altainovor Gobi RBA, Umardgobi hillock-Middle steppe of 
Khalkh RBA and Galba Uush Dolood´s Gobi RBA. The boreholes are distributed near the 
mining areas in order to measure the level of ground water and see if it changes. (See figure 
5) 

 

 

Figure 8. The map of water resources monitoring boreholes.52  
 

                                                
52 MINIS. Component 3. Strengthening groundwater management 
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The small black points represent the boreholes in the map, which clearly shows that the half 
of the water resources monitoring boreholes is installed in Omnogovi province.  
The informants of Altainovor Gobi RBA seem to be satisfied with the monitoring 
boreholes. The informants said that it is good that the province can measure the water 
resources and the water quality now; as a result the province can avoid from any water 
related issues and will be prevented from water shortage in the areas of Omnogovi 
province. The informants addressed also the counting of wells and other water resources, 
they carried out in the river basin, as an important work for the water resources 
management of Omnogovi province. The RBA counted all the wells and other resources in 
area and gave recommendation for the local governments regarding water protection and 
other action. The informants of RBA pointed that the local government has an important 
role in the improvement of water resources management of the province, and Altainovor 
Gobi RBA seems to be discontented with the Omnogovi province’s actions regarding water 
resources protection and other water resources related work.  
 

4.2 The case of Balga Us Red Lake  
The Balga Us Red Lake is the second largest ground water resources of Omnogovi 
province and located in Khanhongor sum of Omnogovi province. The ”potential usable 
resource”53 of Balga Us Red Lake is 150,8 liter /second54. According to the Water Law of 
Mongolia, article 3.1.2 ”Potential usable resource” means quantity of water resources, 
which could be used for certain period without affecting the ecosystem equilibrium of the 
river basin.  
However, In July 2010, the Ministry of Environment and Tourism issued an order that 
allowed the mining company ”Erdenes Tavan Tolgoi” to use amount of 151liter/second 
water from Balga Us Red Lake. According to the hydrologic researches it would lead the 
province to water shortage, as it exceeds the ”potential usable resource”55 of Balga Us Red 
Lake, which is 150,8 liter /second56. That is to say if the amount of water use exceeds the 
amount of ”potential usable resource”, it has a high probability to lead to water shortage in 
Omnogovi province. Hence, the nomadic herders strongly resisted this governmental 
decision and with the support of administration of Omnogovi province, the Omnogovi 
province managed to make the Balga Us Red Lake area as a Nature Reserve area. 
According to the Law of Mongolia on Special Protect Area, it is prohibited to perform any 
operation besides research operations57. The decision saved the Balga Us Red Lake, yet the 
mining company claimed about 1,5 million dollars as a compensation of the pre-research 
the company made in the area and the Omnogovi province lost in the Supreme Court. The 
                                                
53 National Water Committee of Mongolia (Accessed:2017-02-21) 
54 In 1987 Russian Mongolian join hydrologists indicated that Balga Us Red Lake has a 
capacity to supply 465-liter water per second. Yet, in 2007 another hydrologic research was 
made, which indicated that the water resources is decreased 150,8 liter per second. 
Jadambaa. N (2010) 
55 The Government of Mongolia. 1994. Law Of Mongolia on Special Protected Areas 
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residents worried that the administration of Omnogovi province might change the decision, 
due to the rule court. Thus the residents and the newspaper agency together arranged the 
”The value of Balga Us Red Lake”, in order to make sure that the administration of the 
province is not changing its mind regarding protection of Balga Us Red Lake. To make this 
complicated relations and process easier to understand, the author made a chart. (See figure 
10) 

  

Figure 9. The case of Balga Us Red Lake 
 

 
Different stakeholders participated in the open debate, and the administration of Omnogovi 
province expressed its position on the matter and pledged not to change the decision of 
protecting the lake. The case of Balga Us Red Lake shows different issues that will be 
discussed in the next sections. 
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Which	made	
the	residents	
concerned.	

"The	values	of	
Balga	Us	Red	
Lake"open	
debate	
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4.3 The local government is in a weak position 
According to the informants from the Governor’s office of Omnogovi province, Omnogovi 
province is against the industrial water use in the province. The civil servants mean that 
water is the most valuable resources of the province, without water Omnogovi province 
cannot develop further and the residents will left out without pasture land and will forced to 
another place. Despite it, the province has a rare beautiful nature formation and flora and 
fauna, which will be destroyed. According to the official, the province can develop without 
the income from mining, for example: its tourism sector can be profitable, yet, the strategic 
mining deposits are located in the province thus Omnogovi province does not have any 
power to stop these national mining operation.  
 

“The major project that contributes to countries economic growth is implemented 
here in our province. Three of government’s strategic deposits are located in 
Omnogovi province. Hence, the government says they don´t need our permission for 
water use in mining.  So we’re working now to make sure mining companies work 
efficiently and responsible.” - Sukh-erdene. J. Head of the Department of 
Development strategy of Omnogovi province 
 
”The Omnogovi province’s position on water resources management is to not let the 
mines use the water for industrial use. It has been like that from the beginning. Yet, 
we are in a weak position now, and we cannot do anything about it” - Purevtulga. B. 
Head of the Environment & Tourism board of Omnogovi province 
 
 

The legal right of Omnogovi province regarding water resources management is poor, thus 
followed by the National Water Program, Omnogovi province has established a ”Minor 
Water Program” in the province. The main aim of this program is to supply industrial water 
use need from other resources than ground water resources of the province. Thus the 
Citizens’ Representatives Hural58 of Omnogovi province issued an order to stop the use of 
ground water for industrial use, however the order was annulled before it’s been carried 
out. 

”The main aim of the “Minor Water program” of Omnogovi province” is to not use 
ground water resources for industrial use, thus in 2013 Omnogovi province issued an 
order to not use ground water for industrial use from 1st January 2016. However the 
order was valid just for six months. The pressures comes from the government due to 
the nation wide strategic development agenda and for Omnogovi province it is no use 
to express provinces disposition on its water resources use.” - Purevtulga.B. Head of 
the Environment & Tourism board of Omnogovi province. 

 

                                                
58 “Citizens’ Representatives Hural is a local self-governing body and has the right to 
discuss and make a decision on any economic, social and organizational matters other than 
those matters legally defined within the powers of the President, State Great Hural. 
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The empirical data shows also that the Omnogovi province is struggling to protect its water 
resources from mining thus it resulted that Omnogovi province owing a mining company a 
big amount of money. The case of Balga Us Red Lake is the example of it. The local 
government of Omnogovi province took a heavy burden on its shoulders, due to the 
national level actors irresponsible decision. The author of this thesis guided the research 
question into the case of Balga Us Red Lake, yet none of the informants wanted to talk 
deeply about the case. However, some official claimed that it was due to the bad decision of 
the former administrations of the province, that if they did not rush to took the area as a 
Nature Reserve area the mining company would not claim compensation from the province. 
However, among these different perspectives of local level actors, no one blamed the 
national level actors for their decision to permit license for the company from the very 
beginning. Which can be interpreted that either national level actor exceeds its power or it 
is not useful to complain about national level decisions.   

4.4 Conflict of interests 
The data shows all actors have different agendas and prioritizations that the phenomenon of 
ambiguity occurred in the case of water resources management of Omnogovi province. 
However, Mongolia has a Water Law thus the conflict could not grow big, and lead to 
actual conflicts in the country. There are no concrete conflicts over water today in 
Omnogovi province, yet conflict of interests exist that it is being a barrier to management 
resources management of the province. However, in the future conflict over water may 
occur, if the government does not improve the governance, current management and the 
enforcement of laws regarding water. Residents of Gobi area prioritize water more than 
anything, because the area always has been lack of surface water and in recent years it is 
facing desertification due to climate change. Water is not just economically or socially 
important, yet it is also a part of the culture that the residents of water scarce area values 
water more than other people from water rich area do. From the early time, the residents of 
Gobi area regarded water as the most valuable resource. The nomadic herders are most 
vulnerable group in this case, as their livelihood is being threatened by the mining 
activities, as well as their culture and tradition of livestock herding and the nomadic life. 
The nomadic herders move seasonally, in order to change the pasture. Hence, the herders 
have hectic attitude towards mining activities, and against the mining to use the water 
resources of Omnogovi province.  
 

“Omnogovi province is like a sovereign state and take water resources related issues 
very seriously. So a conflict may occur on water management.” – Enkhbayar. 
Specialist of ground water usage. Altainovor Gobi RBA 
 
“Without water, we, the Gobi area residents can’t do anything. The water is 
prioritized at first and all other strategies takes water issues into consideration.” - 
Sukh-erdeneв J - Head of the Department of Development strategy of Omnogovi 
province 

The local government also has a disposition to not let the mining use the ground water 
resources of the province.  Yet, the empirical data showed that the local government has 
also another important agenda, which is to develop the province and improve all residents’ 
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life, including the ones who live in the cities.  
While, based on its act, it is obvious that the national government has an aim to improve the 
economic growth, which relies mainly on the mining operations ongoing in the Omnogovi 
province. As the data shows River Basin level actors have a disposition to use water 
beneficially. According to the informants of RBA, water is vital for people and the 
environment, yet it is also a driving force of economy and countries are developing and 
benefiting by managing its water efficiently. For mining companies, the profits from the 
activities are most important.  Which, emphasizes that stakeholders involved in water 
planning of the Omnogovi province have all have different agendas and prioritizations. The 
case of Balga Us Red Lake is also one example, which shows the conflict of interests 
between the stakeholders.  

4.5 Poor performance of water restoration and eco-system restoration 
The Omnogovi province earns the water royalty charged from the mining companies, as it 
is stated in the Mineral Law of Mongolia with a condition that the province must spend 
more than 35 % of the income from water royalty on ecosystem restoration work and 
restoration of water and water related works. Yet, Omnogovi province do not use the 
money on just the restoration work but other things such as highway, amusement park etc., 
And there is no government agency or institutional mechanisms that monitors and legally 
demands the implementation of this law and water related eco-system restoration work 
from the province. 

 
“Omnogovi province’s restoration work of water does not reach the 35% of the total 
income from water royalties. Omnogovi province considers building highway as a 
way to protect the environment and is a part of restoration of water and eco-system. 
On the other hand, The Ministry of Environment and Tourism does not consider it as 
a restoration work of water and ecosystem. Yet, the governor of Omnogovi province 
resisted and expressed his position that the building of highway will continue either 
way. The building of highways stopped in 2016.” - Purevtulga. B. Head of the 
Environment & Tourism board of Omnogovi province 

 
“As we see, Omnogovi province is not spending 35% of the water royalty on water 
related ecosystem restoration work. They would probably include this and that and 
say that they are spending more than 35% of the water royalty on ecosystem 
restoration work. Yet, in the law it clearly says that the minimum 35% of royalty from 
water must be spent on only water related works. And there is no legal body that 
monitors if the province follows this law or not. We send proposals to Citizen’s 
Representatives of the province, but not everything has been included in the planning 
of Omnogovi province.” - Dr. Chandmani. D. Head of  Altainovor Gobi RBA 

Informants of RBAs mean that the institutions on river basin level lacks of legal right and 
authority to require the province to do the water restoration as it stated in the law. The RBA 
sends action proposals and recommendations regarding water resources management to the 
administration of Omnogovi province, yet it seldom shows results.  
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4.6 Poor enforcement and monitoring of law 
The water restoration practices of Omnogovi province has been insufficient and the Water 
Law has been not followed for several years, yet no legal action is taken on administration 
of Omnogovi province. And on national level, as the case of Balga Us Red Lake shows the 
Ministry of Environment and Tourism gave grant to a mining company that allowed to 
utilize water more than ”potential usable resource”, which breaks the Water Law of 
Mongolia, yet no authority applied sanctions against this decision, which may also indicate 
that big corporations are manipulating The Government of Mongolia. However, the author 
cannot make any statement or draw such strong conclusion, since it is not investigated 
deeply in this study. However, to mention it lightly in this study would give an idea for 
further studies.  
Hence the interpretation of the empirical data demonstrates strongly that there is no 
monitoring authority, which controls the water law enforcement on local and national level, 
as the Water Law has been violated both on local and national level and no action has been 
taken on these breaches of the law. 

4.7 Deficient communication and mistrusts towards authorities 
The Governor Office’s communication with the residents is insufficient. And the 
observation showed the residents had mistrust of the province administration regarding this 
Balga Us Red Lake issue. Balga Us Red Lake is second biggest ground water resources of 
Omnogovi province and located in Khanhongor sum of Omnogovi province. The reason to 
arrange the ”The value of Balga Us Red Lake” open debate was due to this court decision 
and residents concern that the administration of Omnogovi province would withdraw the 
decision to protect the lake, due to the Supreme Court’s decision. As the finding show the 
citizens has no trust in the government, that during the open debate, citizens expressed their 
mistrust towards the government and required them to sign the papers regarding not to 
withdraw their decision to protect the Balga Us Red Lake.  

”I never got any information on how the administration of Omnogovi province is 
going to proceed regarding the Balga Us Red Lake. That is why we herders are in 
constant fear. It is just we residents express our concern about what is going wrong 
and what should be done. From 2000 or what, the surveys have been done in the area 
and we are facing issues of dust, water shortage, pasture and other difficulties. I 
always wonder why it is happening and how these companies getting grants. They 
need to inform us about these issues.” Oyun.I - herder of Jargalant bag. Khanhongor 
sum & vice president of Nomadic Herders’ association of Omnogovi province 
 

However, as the data demonstrates the relation between the residents and Omnogovi 
province might not be that bad. The residents and the administration of Omnogovi province 
have cooperated on some water resources issues and protected the province’s water 
resources.  One example is Balga Us Red Lake and according to the informants the two 
stakeholders do cooperate.  
 

”Some mining licenses have been cancelled because of herders complaints. Of 
course, herders can not succeed, without the support of administration of Omnogovi 
province.” Enkhbayar - Specialist of Ground water usage. Altainovor Gobi RBA 
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4.8 In the direction to more participatory governance 
A nation wide new program and regulation on involving residents in the planning is 
established and Omnogovi province started to implement it in its planning.  

 
”Before there was no involvement of resident is planning. But now we have a law that 
if the issue is did not went through Citizen´s Discussion it will be not discussed 
during the conference of Local Development Fund59.” Sukh-erdene. J - Head of the 
Department of Development strategy of Omnogovi province 

 
As a part of IWRM approach, the RBAs have started to establish River Basin Council 
(RBC) 60 that consists of representatives of different stakeholders, in order to improve the 
participation of stakeholders and the management. The RBCs consists of representatives 
from the local government, NGOs, entity, research community, residents and others.  RBCs 
have a commitment to monitor operations of RBAs and Governor’s Office of the 
concerning province, propose recommendations, promote and spread knowledge regarding 
water related issues.61 The Altainovor Gobi RBA was first RBA, which established a RBC 
in Omnogovi province and the operation of the council would start from spring 2017. There 
are four different RBAs operating in the Omnogovi province thus four different RBCs will 
be established in Omnogovi province, which will act for different areas of the province. 
The chart below shows operation framework of the RBAs and who should be involved in 
the operation of RBAs. (See figure 10)  

                                                
59 Every province/district has a Local Development Fund, which funds the development 
projects of the province/district. The law is established in 2013. Initiated project to promote 
the capacity strengthening of local self-governing bodies. The Ministry of Finance of 
Mongolia (2017) 
60 The Ministry of Environment and Tourism of Mongolia. Procedure on establishment and 
operation of River Basin Council (2017)	
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Figure 10. The framework of RBSs of Mongolia 
 
The original chart from the online source of the State Administrative of RBAs looks the 
same, yet in Mongolian language, thus the chart was translated into English and remade by 
the author. The original chart can be found in the appendix. (See appendix B) The colored 
shapes represents the different level representatives of the concerning province or district: 
the  
blues represents RBA, the upper yellow is the governor, the nether yellow is Citizen´s 
Representative Hural, the green is the Office of Nature and Environment, the purple is the 
residents, the red is the companies and corporations and the light blue represents non-
governmental organization (NGO).  
It shows that in case of Mongolia, the RBCs are the main organizational bodies that 
network different stakeholders and have the opportunity to practice the social learning 
process in water resources management of Mongolia. The organization consists of 
representative of different communities that the meeting of the RBCs can contribute to 
close the knowledge gap of the stakeholders, by helping them view the issues from another 
perspectives, capacity building and find suitable solution for that particular area in this time 
period. As the RBCs have the legalization to monitor, propose acts and carry out capacity 
building training programs, it has the capacity to contribute to the improvement of water 
resources management of Omnogovi province. The RBCs will also be the main 
organization to practice the social-learning process, and it might also solve the conflict 
interest occurred in the province that it would make the water resources management of the 
province more efficient and sustainable.   
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4.7 Data-scarcity 
Despite these barriers, the empirical data shows also that the data-scarcity might become an 
obstacle that might impact water resources management of Omnogovi province in the 
future. The official data on the measurement of water resources of Omnogovi province is 
not found and the exact amount of water resources in the province is uncertain. The 
informants from RBA were also not certain about the data. If the data of amount of water 
resources in the area is uncertain, it would be difficult to decide the possible water 
consumption per year or ”potential usable resource” of the area that it is impossible to 
manage the water resources sustainably. The study of Karthe, D. et al., shows same results, 
even though the study is made in Kharaa River Basin (KRB) of Mongolia. The study 
stresses that the water resources management of Mongolia lacks of socio-economic and 
ecological data availability that it would be difficult for water bodies to implement a 
science based IWRM. Particularly, studies on impact of anthropogenic activities on water 
lacks, such as data of impact of mining, herding, tourism and other human activities on 
water are poor that it would impossible to implement science-based IWRM in KRB.  Even 
though, this thesis did not focus particularly on the implementation process of IWRM, the 
poor data situation was observed during the field study. However, the Gobi area might be 
better on the data availability as a result of MINIS project and major mining operations. 
Mining companies conduct socio-economic and ecological studies in order to get a grant to 
operate in the area. Despite it, mining companies can conduct study to measure the total 
reserve of water resources in the operation granted area by using their own resources, in 
this case the company will gain the access to the water resources reserve, according to the 
Water Law of Mongolia. Which manifests also the poor data availability of Omnogovi 
province. The obstacle might be occurring due to lack of experience of Mongolia on water 
resources management. Even though, compared to AM, the IWRM approach is holistic and 
suitable to apply in less experienced countries, it still requires researches and practices to be 
implemented successfully. That is to say the IWRM approach can be costly and time 
consuming for a developing country like Mongolia, which is data scarce and lacks 
experience of water governance.   

4.8 Trans boundary issue 
Even if the governance is not that efficient and conflicts of interests exist, a solution to this 
complicated situation is occurred. The flow regulation of Orkhon River and construction of 
a water reservoir complex project named Orkhon Gobi has started and it is in the final stage 
of its feasibility research. In other words, the project aims to build a dam in water rich area 
and transfer water to water-scarce area. This solution might be the best possible solution in 
case of Omnogovi province that the water resources of the vulnerable area will be 
protected, at same time it will provide the water need of mining, which contributes to the 
socio-economic growth of the country. The World Bank is going to finance the project, if 
the feasibility research is successfully done. However, the project raised transboundary 
water issues that the Russian Federation has expressed its concern that the project might 
impact the Baikal Lake of Russia. Hence, Russian Federation requires a study that can 
show there are no impacts on Baikal Lake if Mongolia builds a dam in Orkhon River. The 
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project is under discussion now and discussions are still taking place between the two 
countries. The project manager of Orkhon Gobi project stressed during the Value of Balga 
Us Red Lake open debate in December 2016 that even if the everything works the 
implementation of project will take minimum seven years, thus the Omnogovi province still 
need to find another solution to protect its water from running out until this time.62 During 
the interviews, the civil servants stressed also that the administration of the province 
support this project and relies its hope on it, as it seem to be the only promising solution for 
the province. However, as the implementation of project is uncertain now, the Omnogovi 
province need to seek out another solution or at least have to improve the governance and 
make sure that the water resources restoration and eco-system restoration related to water is 
practiced properly. However, the project involves transboundary water issues with Russia 
that it can complicate the process of implementation of this project. In other words, 
Omnogovi province cannot solely rely on this project, as a solution. Which shows that the 
water resources management of Omnogovi province is complicated and challenging task, 
indeed.  
 
 
 

 
 

 
 

 
 
 

                                                
62 Myagmar, D. ”The value of Balga Us Red Lake” open debate. 2016. Dalanzadgam sum. 
Omnogovi province. Mongolia. 02/12/2016 
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5. Discussion 
The chapter discusses critically the study phenomena and related concept and theories and 
other case studies that studied same phenomena.  
 

- How Omnogovi province is managing the water resources with increased 
mining activities? 

The water resources management of the Omnogovi province has improved due to the 
reform of water resources management in the country. However, it is complicated, as 
different level stakeholders are involved in the water resources management of the 
province, thus the phenomena of “ambiguity” or conflicts of interests occurred. The local 
government is in a weak position that it is difficult for the local government to make 
decisions, which can benefit the local people and protect the environment. The Balga Us 
Red Lake shows the consequences of such decisions. Despite it, the law enforcement is 
poor both on national level and local level that it is making it difficult to practice efficient 
water resources management. The water restoration work has been poor and the local 
government is not carrying out sufficient water and ecosystem restoration that in a 
vulnerable and water scarce area like Omnogovi province, it is a serious issue. Despite it, 
on national level the Water Law is also violated, and the poor enforcement of laws and poor 
monitoring of law undermines the IWRM approach, the country implemented in its national 
comprehensive development policy. As a result of conflicts of interests or due to another 
reasons, a solution has occurred. As the data shows, the Omnogovi province relies on this 
solution of building dam and transferring water to the area. However, the project involves 
transboundary water issue that it is now uncertain if the project will be implemented or not. 
The water resources management of Omnogovi province has to be more efficient, as the 
situation is complicated and challenging. The implementation of IWRM in the country was 
a good decision. It is a holistic approach, which suits the political and social context of the 
country. However, as studies showed it might not be the most suitable approach for 
developing countries, like Mongolia. The empirical data shows that it might be time 
consuming, costly and challenging. Different kind of researches need to conducted in order 
to practice the IWRM approach, such as hydrologic, socio-economic and environmental 
researches. Which is time consuming and might be costly for developing countries. Despite 
it, political instability and lack of experience might be a barrier to practice IWRM 
approach.  
 

- What are the barriers to sustainable management in the region? 
In order to define the barriers of sustainable water resources management we have to define 
what sustainable water management is. As a previous study strongly claims sustainable 
water use is the key of sustainable water management.63 In case of Omnogovi province, the 
industrial water use, precisely mines are the biggest water consumer in the province. Hence, 
this study is focused on how the province manages its water resources with increased 
                                                
63 P. H. Gleick. Water in crisis: paths to sustainable water use. 574 
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mining in the province.  Also, the sustainability criteria for water planning were used to 
analyze the water resources management of Omnogovi province. (See figure 3) 
The sustainability criteria for water planning has seven criteria and in this study just the 
water resources management related criteria were used. That is to say this study did not 
answer the third criteria, which is related to water quality issues. Also, the seventh criterion 
is about democratic water planning issue, so the third research question of this study: ”How 
is the residents´ participation in water resources management of Omnogovi province?” was 
answered within this section. The answers are interpretation of the raw data, which 
acquired by the author, during the fieldwork and literature review.  

1. As the hydrologist points if the current trend continues, after 20 years the 
Omnogovi province will ran out of ground water resources and will be unable to 
supply water for both personal and industrial use, that is to say it might face water 
shortage. 64 

2. The data shows that the restoration of water and ecosystem is insufficient in 
Omnogovi province, that is to say it could be difficult to maintain the health of 
ecosystem in the future. Thus considering current water resources use and 
management, the insufficient ecosystem restoration work could be a barrier to 
sustainable water management. 

3. The Omnogovi province is focusing on to improve the drinking water quality and 
access to hygiene, however this study is focused on and collected data upon the 
water use of Omnogovi province, thus this criterion can not be answered fully, as 
there are no data that shows if the water quality of the province meets the minimum 
standards or not.  

4. The empirical data shows human actions, such as mining may impair the long-term 
renewability of freshwater stocks and flows of Omnogovi province, if the current 
trend continues.65 The mining companies are the main water users in the province 
and the groundwater use is being used abundantly for industrial use. In surface 
water scarce and facing high probability of drought area like Omnogovi province, 
using water for industrial use is inconvenient and will lead the province to water 
shortage in the future.  

5. The monitoring of ground water resources in Gobi area including Omnogovi 
province, improved since the MINIS project is launched in 2013. However, data on 
water resources availability is not so clear that officers of RBA and the hydrologists 
was not sure about exactly how much ground water resources does the Omnogovi 
province has. It would be difficult to determine the ”potential usable resource”, the 
quantity of water resources, which could be used for certain period without 
affecting the ecosystem equilibrium of the river basin, that it may become an 
obstacle to practice sustainable water resources management.  

6. There are no concrete conflicts over water today. However, it may occur conflict if 
the government does not improve the governance and current management and the 
policies regarding water. Residents of Gobi area prioritize water more than 

                                                
64 Jadambaa, N. 2010. Ground water resources of Balga Us Red Lake. 
65 Ibid. 
 



 43 

anything, because the area always has been lack of surface water and in recent years 
it is facing desertification due to climate change. Particularly, the nomadic herders 
are most vulnerable group in this case, as their livelihood is being threatened by the 
mining activities. The herders have hectic attitude towards mining activities and 
against the mining to use the water resources of Omnogovi province. The local 
government also has a disposition to not let the mining use the ground water 
resources of the province.  

7. In order to define if the water planning of Omnogovi province is democratic or not, 
the stakeholders have to be defined.  As the data shows, the stakeholders are 
Government of Mongolia, Omnogovi province, RBAs, mining companies and the 
residents of Omnogovi province. However, in this study the involvement of 
residents in water planning was studied particularly. Residents of Omnogovi 
province are very active and are concerned of the current situation of Omnogovi 
province regarding environment and water resources. Particularly, the nomadic 
herders are struggling to protect the water resources and the environment, as their 
livelihood mainly depends on the environmental settings. The cooperation between 
residents and administration of Omnogovi province was efficient on some issues, 
such as “Balga Us Red Lake” issue. 
 

Sustainable water use is the key of sustainable water resources management, is defined 
accordingly: “benefits to all current users are maintained, without reducing benefits to other 
users, including natural ecosystems”. The ` benefits of water use ` in this definition can be 
indicated differently by the contexts that the water is being used. It could be politically, 
culturally, economically or ecologically beneficial. However, maintaining benefits of water 
use to this generation should not compromise the future generations ability to maintain their 
benefits of water use. And the desired sets of benefits can vary time and space. 66 In the case 
of Omnogovi province, the main current users of water are residents of Omnogovi 
province, the mining companies operating in the province and the fauna and flora of the 
region. While, the NGOs, governing actors on local and national levels, RBAs, research 
community and others are the stakeholders, that can be impacted by water related decision 
makings thus they are passive water users and have to be involved in the water resources 
management of the province. Hence, in order to the make water to benefit all the current 
users neither of the residents of Omnogovi province, mining companies and the 
environment and wild life should be left out. Yet, this study shows the herder residents are 
being left out and the concerns are not being voiced and considered. Which lead to a 
conclusion that the water resources management is not democratic today.  
 

- How is the residents´ participation in water resources management of 
Omnogovi province?  

The interpretation of the data acquired, demonstrates that participatory approach, social 
learning process, is being used in water resources management of Mongolia and 
involvement of residents in the water planning is improving gradually. And in case of 
Omnogovi province a RBC just started the operation, thus it is impossible to analyze the 
                                                
66 P. H. Gleick. Water in crisis: paths to sustainable water use, 573 
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activities and outcomes yet. However, it clearly shows that in case of Omnogovi province, 
the residents, who livelihood themselves by herding livestock are the most vulnerable 
group and being impacted severely by mining activities as it uses the land and the water, 
and bringing severe environmental degradation in Omnogovi province. The herder 
residents’ livelihood is being threatened day by day, and if the governing actors do not find 
a solution in the near future, it might lead to water conflicts between herder and mining 
companies in Omnogovi province, and will lead to water shortage in the province, as the 
hypothesis of hydrologic researches show. If the RBCs operate well, it will strengthen the 
residents’ and local governments’ voices and may lead to positive outcomes.  
The implementation of participatory management approach is at an early stage in case of 
Mongolia. The empirical data showed that the communication between stakeholders are 
inadequate, the residents do not get proper information on time from the RBAs and 
administration of Omnogovi province and residents mistrust towards administration of 
Omnogovi province was observed during the fieldwork. The RBCs might bring positive 
change towards the governing structure of water resources management of Omnogovi 
province. Yet, poor monitoring of law performance might become an obstacle to operate a 
successful RBC that can affect the water resources management and the governance 
structure.  
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6. Conclusion 
The chapter presents conclusion of the study and recommendations for further researchers 
and governing representatives, who deals with sustainable development issues.  
This study shows that the water resources management of Omnogovi province has 
improved a lot in recent years and involvement of the residents in water planning is 
increased, partly due to the reform of water resources management of Mongolia, and partly 
the residents’ livelihood is being threatened and voice their concern on their own hand.  
The study shows that the local government is in a weak position that it disadvantages the 
province, and the water resources management of Omnogovi province is unsustainable 
today, according to the sustainable water management criteria used in the analysis. The 
biggest barriers of water resources management of Omnogovi province are identified to be 
1.inefficient governance 2.legislation defect  
Mongolia has implemented water policies and approach, which is suitable for its water 
resources management, however the governance is poor that it resulted poor enforcement of 
law on local and national level and lack law monitoring. The governing mechanism need to 
be improved and strategies of participatory approach need to be developed and 
strengthened more, in order practice successful IWRM and achieve sustainable water 
resources management in Omnogovi province. Despite it, the water resources management 
involves international arrangements regarding natural resources use of the province. The 
international mining companies operation in the province and the water resources 
management involves transboundary issues, which made the situation more complicated. 
The participatory water planning is not fully stabilized yet. However, once stabilized the 
RBCs have an important role in this matter of improving participatory governance and 
networking stakeholders. The main focus of RBCs of Omnogovi province should be to 
deliver forward and voice the residents’ concerns regarding water and environmental 
issues, as the herder residents are directly and severely being impacted by the mining 
activities regarding water use and the less empowered group in this case. Despite it, 
coordination and cooperation between stakeholders needs to be improved in order to make 
decisions that can benefit all impacted parties. 

Natural resources management has always been a challenge for many countries yet the 
paradigm shift brought a hope. In this time period, the adaptive participatory management 
might be the most suitable approach to achieve sustainable natural resources management. 
However, in a developing country, which is still in a socio-economic and political 
transition, the implementation of IWRM approach seems to be time-consuming, costly and 
challenging. In a bigger picture this study shows that natural resources management in 
developing countries is depends on the governance, if governance fails the poverty trap 
seems to be around the corner. Even if the governance is efficient, in a world, which is in a 
constant change and full of uncertainty, it will be a big challenge to achieve sustainable 
water resources management.  
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Appendix A 
 List of interviewees: 

1. Amarjargal. D - socio-economic officer of Altainovor Gobi RBA 
2. Dalaitseren. M - “Orkhon-Gobi” project manager & general manager of Prestige 

group 
3. Dr. Chandmani. D - Head of Altainovor Gobi RBA 
4. Dr. Davaa. G - Information and Research institution of Meteorology, Hydrology and 

Environment. 
5. Enkhbayar - Specialist of Ground water usage. Altainovor Gobi RBA 
6. Oyun, I - herder of Khanhongor sum Jargalant bag & vice president of Nomadic 

Herders’ association of Omnogovi province 
7. Purevtulgaв B - Head of the Environment & Tourism board of Omnogovi province 
8. Sukh-erdeneв J - Head of the Department of Development strategy of Omnogovi 

province 
9. Zolboo. Ts - Architecture and urban planning officer. The Department of 

Development strategy of Omnogovi province  
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Appendix B 
 
 

 
Figure 8. The chart shows the framework of RBAs of Mongolia67 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                                
67 The State Administrative of RBAs (Accessed: 2017-05-10) 


