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ABSTRACT 

The newly established Republic of Artsakh faces many risks and lacks any established 

comprehensive planning frameworks. The history of the Armenians has always been a 

tumultuous one, filled with war, foreign occupation, and destruction by natural disasters, and it is 

thus critically important to make meaningful steps toward finding resolutions that are impactful 

and resilient to ensure the development and growth of the republic. Research methodology 

includes using secondary qualitative data by means of peer-reviewed literature and articles found 

using Georgetown’s digital archives and podcasts from the University of Southern California’s 

(USC) Institute of Armenian Studies, publicly available municipal documents from Artsakh and 

Armenia, primary qualitative data through interviews with the official representative to Artsakh 

in the United States and the director of USC’s Institute of Armenian Studies, and quantitative 

data through municipal reports and geospatial analysis using ArcGIS software. Hazard 

identification and thorough risk analyses reveal the need for greater physical infrastructural 

resilience, increased implementation of educational campaigns and programs for advocacy of 

sustainable and resilient practices, and an intentional increase in actions aimed at achieving 

redundancy in critical assets. Artsakh is in dire need of reformed  long-term resiliency planning 

to ensure the safety and prosperity of its residents; this paper argues that with improved efforts to 

obtain and map data, educate and train the locals about social, environmental, and economic 

sustainability, and develop a hazard mitigation and risk assessment plan, Artsakh can begin to 

mitigate the effects of natural and manmade hazards and start towards a path to a more resilient 

future. 
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RESEARCH QUESTIONS 

1. What threats does Artsakh face, and how do these represent short-term and long-term 

risks? 

2. What international best practices in regional resilience planning might inform the 

formulation of a new resilience framework in Artsakh? 

3. How might a new resilience planning framework bring short-term and long-term benefits 

to the people of Artsakh? 

 

 

 

 

 

 

 

 

 

 

 

 

 



3 
 

TABLE OF CONTENTS 

ABSTRACT .................................................................................................................................................. 1 

KEYWORDS ................................................................................................................................................ 2 

RESEARCH QUESTIONS .......................................................................................................................... 2 

LIST OF FIGURES ...................................................................................................................................... 4 

INTRODUCTION ........................................................................................................................................ 5 

LITERATURE REVIEW ............................................................................................................................. 8 

BEST PRACTICES .................................................................................................................................... 14 

Mapping Data: Horn of Africa ................................................................................................................................ 14 

Earthquakes: Kathmandu Valley ............................................................................................................................. 16 

Drought: Bhojdari village in Ahmednagar district of Maharashtra, India ............................................................... 17 

Wildfire: Tivissa, Spain........................................................................................................................................... 18 

Health Tracking/Training: Malta ............................................................................................................................. 21 

Lessons Learned: Behaviors to Implement in Artsakh ............................................................................................ 22 

METHODOLOGY ..................................................................................................................................... 23 

1 A BRIEF HISTORY AND DEMOGRAPHIC PROFILE OF ARTSAKH ........................................ 24 

1.1 A Brief History of Artsakh ......................................................................................................................... 24 

1.2 Demographic Profile: Land and Climate .................................................................................................... 31 

1.3 Demographic Profile: Governance ............................................................................................................. 32 

2 MULTI-HAZARD PROFILE ............................................................................................................. 34 

2.1 Earthquakes ................................................................................................................................................ 34 

2.2 Seasonal Hazards: Wildfires and Drought ................................................................................................. 36 

2.3 Manmade Hazards: War and its Residual Effects ...................................................................................... 39 

3 EXISTING CONDITIONS ANALYSIS AND RISK ASSESSMENT .............................................. 43 

3.1 Physical ...................................................................................................................................................... 43 

3.1.1 Road Network ........................................................................................................................................ 43 

3.1.2 Energy and Water Utilities .................................................................................................................... 46 

3.1.3 Buildings ................................................................................................................................................ 48 

3.2 Social .......................................................................................................................................................... 50 

3.2.1 Safety Concerns Due to Threat of War .................................................................................................. 51 

3.2.2 Threats to Cultural and Historic Preservation ........................................................................................ 52 

3.2.3 Identity and Mental Health  ................................................................................................................... 54 

3.2.4 Healthcare System ................................................................................................................................. 55 

3.2.5 Migration ............................................................................................................................................... 58 

3.2.6 Governance and its Challenges .............................................................................................................. 59 

3.2.7 Education ............................................................................................................................................... 60 



4 
 

3.2.8 Clean Water and Sanitation ................................................................................................................... 61 

3.3 Economic ................................................................................................................................................... 61 

3.4 Environmental ............................................................................................................................................ 65 

RECOMMENDATIONS: PROPOSED RESILIENCE FRAMEWORK ................................................... 68 

Hardening and protecting existing or new infrastructure by making them more durable ....................................... 69 

Implementing new educational campaigns and programs for advocacy of sustainable and resilient practices ....... 71 

Adjusting operations and adding new behaviors aimed at increasing redundancy and diversity in critical assets. . 73 

Cumulative Impacts of These Recommendations ................................................................................................... 76 

CONCLUSION ........................................................................................................................................... 77 

BIBLIOGRAPHY ....................................................................................................................................... 78 

 

LIST OF FIGURES 

Figure 1 Map of the First Armenian Dynasty, Yervandouni Dynasty (4th-2nd centuries B.C.) 13 

Figure 2 Map of Byzantine Empire with Armenia highlighted in yellow (4th-6th centuries A.D.) 14 

Figure 3 Armenia's territorial losses 1918-1921 ('Karabakh' is the study area)  16 

Figure 4 Soviet Armenia (1921-1991) and Artsakh (Nagorno Karabakh Autonomous Oblast) 16 

Figure 5 Մամիկ եւ Պապիկ (Mother and Father) statue in Artsakh representing Armenian 

bodies rooted into the ground 18 

Figure 6 Topographic Map of the Caucasus with Artsakh’s location denoted  20 

Figure 7 Active Earthquake Faults in Artsakh  24 

Figure 8 Probabilistic seismic hazard map of Artsakh 25 

Figure 9 Locations of forest fires in 2010 and climate projection data for RCP 4.5 in Artsakh  27 

Figure 10 Minimum precipitation data for RCP 4.5 in Artsakh  29 

Figure 11 Roads connecting Artsakh to Armenia 34 

Figure 12 Vardenis - Martakert roadway and Lachin roadway overlayed with active earthquake 

faults  35 

Figure 13 Key asset infrastructure, global land cover, and active earthquake faults in Artsakh  39 

Figure 14 Armenian church St. Ghazanchetsots in Shushi, Artsakh bombed during the 44-day 

war  42 

Figure 15 Weekly average rate of COVID-19 in Armenia before and during the war  46 

Figure 16 Gross domestic product per capita for the Southern Caucasian states 52 

Figure 17 Unemployment percentages of the Southern Caucasian states 52 

Figure 18 Armenia and Artsakh pre- and post- war boundaries with mine locations and indication 

of whether they are or are not controlled by Artsakh  54 

Figure 19 Land Cover in Artsakh in 2018  55 

Figure 20 An example of mapping data obtained by the GeoNode platform depicting food 

security conditions for Ethiopia, Somalia, Djibouti, and Kenya  58 

Figure 21 Polygons of fire potentials used in the 2014 Tivissa Fire 63 

Figure 22 Table of recommendations 67 



5 
 

INTRODUCTION 

Urban planning methods have been utilized extensively in the western world to increase 

the resilience of communities in the face of all adversities while remaining proactively involved 

in the preservation and continuance of safety, community character, and preparedness. War 

undoubtedly places a strain on the physical infrastructure of an area, on the mental and physical 

health of those who are exposed to it and feel its effects, and on the economic and environmental 

well-being of the area. An added layer which adds a deepened complexity to these strains are the 

inherent natural hazards that threaten safety and security and all assets that are exposed to its 

potential impacts. 

Artsakh, which is frequently referred to as Nagorno-Karabakh, is a historically Armenian 

autonomous region within the internationally recognized borders of Azerbaijan, which is under 

direct Armenian governance and control. The issue of self-determination and international 

recognition forms the root of the geopolitical battles that have overwhelmed the region since the 

decision by Stalin to divide the Armenian population with the demarcation of borders for Soviet 

states. Today, Artsakh is in a position of great instability due to a war that broke out between 

itself and Azerbaijan on September 27th, 2020. With a ceasefire agreement that was signed by 

Armenia, Azerbaijan, and Russia to end the war on November 9th of the same year, it was 

determined that over 70% of Artsakh’s lands would be handed over to Azerbaijan and the new 

borders of Artsakh would be monitored by Russian peacekeepers for five years.  

The war resulted in the temporary presence of peacekeepers, the death of thousands of 

civilians and soldiers, the loss of land which sustained the livelihoods of the residents of Artsakh, 

and residual consequences that affected the mental health, efficiency of social systems, and an 

overall state of instability for Armenians in Artsakh. The residual consequences also highlighted 

Artsakh’s dire need for redundant and durable systems to be put in the place of antiquated or 
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lacking systems like healthcare, energy and water, and risk communication to residents. This 

paper is critical in proving that these gaps that are present in Artsakh’s ability to adapt to 

adversity and quickly mitigate its effects can be addressed by means of urban planning 

strategies.  

As an Armenian, I feel an incredibly strong personal connection to the subject matter of 

this capstone. As an advocate for responsible regional leadership in the field of resilience 

planning, I feel a great sense of agency to delve deeper into solutions to the inevitable climate 

related challenges that we face in our collective future. Finally, as a student and scholar, I have 

the responsibility of using the tools that I have been given throughout my academic career in 

order to complete this research and to devise my own solutions to an issue that is exceedingly 

complex. I plan for this capstone project to be of use to planners and policymakers as well as 

researchers and analysts in defining the issues that Artsakh faces and thinking of creative 

planning solutions to those issues. 

While devising the approach with which I conducted research pertaining to this paper, I 

kept a strong focus on being as objective and realistic as possible. I also approached the research 

with the full acknowledgement that I am not a resident of Artsakh, nor will I ever be able to 

place myself directly in the shoes of a current resident. I therefore remained sensitive to and 

cognizant of the challenges and obstacles that may be inherent to the capabilities in 

governance.  As an Armenian and as someone who has visited Artsakh on several occasions, I 

feel a strong connection to the subject matter, and I made sure to check in with myself to ensure 

the integrity and honesty of the research. That being said, I sought out creative and innovative 

solutions that seemed to me to be within the capabilities of Artsakh while also being both 

aspirational and achievable in nature.  
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With a formal and comprehensive hazard mitigation plan and with sustainable systems 

put in place to address all risks that the people of Artsakh face, devastating impacts from another 

attack or natural hazard can be greatly lessened or avoided. This paper aims to identify urban 

planning strategies that could be used to alleviate the strain that wars place on residents, and to 

seek smart solutions to decrease risk in the Armenian communities of Artsakh. It is imperative to 

be able to identify the vulnerabilities and propose solutions to ensure the survival of any 

community; for a community to thrive, those sustainable actions must empower the individuals 

of a society to actively pursue resilient and sustainable lifestyles on their own accord and 

gradually adopt those actions as a part of their everyday lives.  
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LITERATURE REVIEW 

Research related to identifying risks and posing solutions to accomplish greater resilience 

in a system is meant to be a robust attempt to ensure the continuance, strength, and adaptive 

capabilities of the system. When it comes to individual jurisdictions or countries, although the 

system becomes a collection of systems and the methods used to compile strategies become 

increasingly complex, the underlying ideas still remain the same. A resilient system is one which 

is able to withstand and adapt to various shocks and stresses. Identifying the risks and mapping 

out the resilience of an autonomous region is not an easy task, but when done properly, it can 

serve as a swiss-army knife in a toolbox of strategies – it can become a collection of tools with 

which virtually any undertaking can be accomplished.  

Before proceeding further into the review of the literature pertaining to risk and resilience 

in Artsakh, it is both necessary and crucial for the reader to understand the definition of “risk” 

with which this research is conducted. Effectively, risk is identified as the following: 

𝑅𝑖𝑠𝑘 =  𝐻𝑎𝑧𝑎𝑟𝑑 × 𝐸𝑥𝑝𝑜𝑠𝑢𝑟𝑒 × 𝑉𝑢𝑙𝑛𝑒𝑟𝑎𝑏𝑖𝑙𝑖𝑡𝑦1 

The greater each of these variables are, the greater the risk is to the area. Breaking this 

down further, if the hazards that the area faces are both highly probable and result in great 

adverse impacts, the “hazard” component is amplified. If the area is located within an area that is 

highly exposed to a certain hazard, the “exposure” component is amplified. Finally, if the various 

different assets including the physical, social, economic, and environmental assets are vulnerable 

to the hazard, the “vulnerability” component is amplified. By combining the insight that the risk 

equation lends with independent geographic research and state-identified natural hazards, a 

 
1 Nathan J. Wood, “Understanding Risk and Resilience to Natural Hazards,” (USGS, 2011). 
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determination has been made as to which hazards pose the greatest composite risk for Artsakh in 

chapter two of this paper. 

The study of risk and resilience in the Southern Caucasus where Artsakh is located is not 

as vastly explored as it is in other areas of the world. Artsakh is an area that is even less explored 

within the literature, but its history of war, geopolitical battles, and natural disaster deem it as an 

incredibly qualified and appropriate region for thoughtful resilience planning.  

A bulk of the research that has been conducted analyzing the Southern Caucasus and the 

particular situation of Artsakh focuses on the geopolitical and security-related issues that 

surround it which stem from its lack of international recognition as a sovereign state.2,3 The 

issues of international recognition and border demarcation in and of themselves are issues that 

are exceedingly complex in peaceful states, let alone in places that are constantly threatened by 

war. According to some scholars, some cases, including the case of Artsakh, prove that 

internationally recognized borders legally do not exist due to the lack of any judicial settlement 

on the issue.4 The lack of international recognition poses as one of the roots of the issue which 

branch out into many more complexities and challenges.  

Alongside the lack of international recognition, scholars have constantly understated the 

security issues that present themselves to Artsakh. In many cases, the unresolved conflict is seen 

as one which threatens the security on a regional scale as well as an international scale due to the 

 
2 Armen Sarvarian, “The Artsakh Question: An Analysis of Territorial Dispute Resolution in International Law,” 

Melbourne Journal of International Law 9, no. 1 (2008): 200-204. 
3 Tracey German, “The Nagorno-Karabakh Conflict between Azerbaijan and Armenia: Security Issues in the 

Caucasus,” Journal of Muslim Minority Affairs 32, no. 2 (2012): 217. 
4 Salpi Ghazarian, Emil Sanamyan, Levon Gevorgyan, and Gela Merabishvili, “After War – Before Peace: Borders 

& Demarcation,” March 8, 2021, in Unpacking Armenian Studies, produced by USC Institute of Armenian 

Studies, podcast, MP3 audio. 
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involvement of Russia, Turkey, and Iran.5 Locally, however, the rhetoric of political unrest and 

war has not only caused rifts among the population, but has also leaked its way into the 

economic well-being of Artsakh. Various sources detail the negative effects of economic 

blockades and political isolation on Artsakh and its future.6,7 Since Artsakh is reliant on Armenia 

as a medium through which it conducts trade and as a strong ally that is essentially responsible 

for providing a large sum of interstate loans, the allies and enemies of Armenia inevitably trickle 

down to Artsakh.8 Armenia does not have any links with Turkey or Azerbaijan, two of its 

neighboring states. Although its remaining neighboring states of Georgia and Iran provide 

economic support through trade and open borders, they also have strong economic relations to 

both Turkey and Azerbaijan, thus placing Armenia, and hence Artsakh, in a state of physical and 

economic isolation.9,10  

Other than economic risks associated with the conflict, a documented social risk which is 

discussed is the issue of Armenian identity and how the solutions to this conflict seemingly 

ignore this pivotal dimension.11 The nature of the conflict is strongly influenced by the mistrust 

among Armenians and Azeris which stems from historical tensions and hostilities.12 Artsakh is 

considered a cornerstone for Armenian resilience and perseverance over years otherwise 

 
5 German, “The Nagorno-Karabakh Conflict between Azerbaijan and Armenia: Security Issues in the Caucasus,” 

216. 
6 Ibid, 222. 
7 Sarvarian, “The Artsakh Question: An Analysis of Territorial Dispute Resolution in International Law,” 191. 
8 Robert Avetisyan (Representative of the Nagorno Karabakh Republic in the United States of America), interview 

by Tamar Gharibian, March 19, 2021. 

https://www.temi.com/editor/t/XLGW1htv8I3e2kjZOr6qMNeDpoi_vVa2W5bmq3ZBRQri0czDzjaF9IDy

N3Vgjn6lw5C0fSPKjy8zNadEV6rKd9Rr9wA?loadFrom=SharedLink. 
9 Sarvarian, “The Artsakh Question: An Analysis of Territorial Dispute Resolution in International Law,” 191. 
10 German, “The Nagorno-Karabakh Conflict between Azerbaijan and Armenia: Security Issues in the Caucasus,” 

223. 
11 Phil Gamaghelyan, “Rethinking the Nagorno-Karabakh Conflict: Identity, Politics, Scholarship,” International 

Negotiation 15, no. 1 (2010): 34. 
12 Ibid. 
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dominated by conflict and assimilation due to the fact that the Armenians living there stayed 

Armenian.13 This quintessential fact forms the root of the issue of identity where the conflict 

over Artsakh’s territories are concerned. In summary, history as well as the research conducted 

which analyzes solutions to the conflict indicate that due to the influence of media, the 

complexities related to the external actors that are in play, and the instabilities due to fluctuations 

in status and boundaries, a diplomatic solution is unattainable.14,15  

The topic of the current research has been formulated as a result of this bleak 

determination. This research seeks to find urban planning solutions to the conflict rather than 

diplomatic ones, which means that a deeper dive into the literature pertaining to hazards, threats, 

and vulnerabilities of the systems in Artsakh is necessary. Although there has not been much 

research on the specific hazards that Artsakh faces, using online tools, historical data, and 

geological surveys has proven to be useful for determining the main hazards that are probable to 

have the greatest impact on the area. By evaluating the development of the topographic nature of 

the Southern Caucasus and completing a seismic hazard assessment, some authors have been 

able to identify the areas in the region which are probabilistically more prone to result in a 

disaster if struck by an earthquake.16 This assessment comes from a deeper understanding of the 

vulnerability of building construction as well as of the population and can result in a much more 

robust prescription of risk.  

 
13 Ibid, 38. 
14 Sarvarian, “The Artsakh Question: An Analysis of Territorial Dispute Resolution in International Law,” 204. 
15 Gamaghelyan, “Rethinking the Nagorno-Karabakh Conflict: Identity, Politics, Scholarship,” 39-40. 
16 Alik Ismail-Zadeh, et al., “Geodynamics, seismicity, and seismic hazards of the Caucuses,” Earth-Science Review 

207, no. 103222 (2020): 19. 
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Similar research has been conducted to review the effects of drought on vulnerable, and 

in particular, poor populations globally. 17 It has been concluded that drought may act as a shock 

that places people in poverty, and makes it 15 times more likely that any household that has 

previously been effected by droughts will fall into poverty.18 Thus, it becomes apparent that 

natural hazards are not only acute hazards, but they have the potential of becoming chronic 

disasters for the most vulnerable populations.  

Although there is a lack of research about the study of regional climate resilience in the 

Southern Caucasus, there is research relating to regional resilience which is confined to studies 

surrounding the effects of climate change on the agricultural sector in the Southern Caucasus.19,20 

Since a large portion of the residents in the Southern Caucasian states rely on agricultural 

production to maintain their livelihoods and maintain secure access to food, climate change and 

its adverse impacts on the agricultural sector are of the utmost importance to the economic and 

social futures of the region due to the threat that they pose to the cultivation and prosperity of the 

region.21 Climate change effects could therefore undermine progress that has been made in 

poverty reduction and adversely impact food security and economic growth in vulnerable rural 

areas.22 

Finally, there have been several studies that look at potential solutions and 

recommendations aimed at the betterment of Artsakh at a systems-level approach. One such 

document reviews the healthcare systems and physical medical assets of Artsakh and poses 

 
17 Stephane Hallegatte et al., “Shock Waves: Managing the Impacts of Climate Change on Poverty,” (World Bank 

Group, Washington D.C., 2016), 6. 
18 Ibid, 38. 
19 “The Republic of Armenia: Climate Change and Agriculture Country Note,” (The World Bank, Washington, 

D.C., 2012). 
20 “Building Resilience to Climate Change in South Caucasus Agriculture,” eds. Nicolas Ahouissoussi, James E. 

Neumann, and Jitendra P. Srivastava (The World Bank, Washington D.C., 2014). 
21 Ibid. 
22 Ibid. 
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recommendations to increase the efficiency of the level of care and promote the durability and 

continuity of the system as a whole over time.23 Furthermore, with the adoption of the UN’s 

Sustainable Development Goals as a part of the 2030 Agenda for Sustainable Development, 

Artsakh’s pursuit towards employing better and more equitable health, economic, energy, and 

development systems were assessed and recommendations were put forth for each system and its 

gradual improvement.24 This research aims to synthesize the various recommendations that were 

offered by the practitioners and professionals and also to pose its own solutions according to the 

determination of risk in Artsakh’s social, economic, physical, and environmental systems. It is 

important, however, to acknowledge that this research is only an overview of the risks at the time 

of documentation; time has proven that Artsakh’s vulnerabilities are ever-changing and priorities 

are always redetermined according to the different variables that are perpetually in flux within its 

systems. However, the research also attempts to conduct an overarching assessment that is 

independent of time and the various possible outcomes of unavoidable or uncontrollable 

variables. 

 

 

 

 

 

 

 

 
23 Michael E. Thompson, Alina H. Dorian, and Tsovinar L. Harutyunyan. “Identifying priority healthcare trainings 

in frozen conflict situation: The case of Nagorno Karabagh,” Conflict and Health 4, no. 21 (2010). 
24 “National Review on Implementation of the Sustainable Development Goals: Republic of Artsakh (Nagorno 

Karabakh Republic),” (The United Nations, Stepanakert, 2019). 
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BEST PRACTICES 

 Earthquakes, droughts, wildfires, and war are hazards that affect many different regions 

around the world, although there are few places with a similar demographic profile as Artsakh 

that are prone to experience all of the above denoted hazards. However, by looking at places that 

have learned from any one of these disasters and implemented their own resilience strategies, 

Artsakh can also implement analogous strategies that accommodate for their unique needs.  

Mapping Data: Horn of Africa 

 In order to implement adequate strategies to combat the needs of any area that is exposed 

to certain hazards, it is imperative to first have reliable and accurate data from that area to be 

able to map exposures and assess vulnerability. The Horn of Africa Open Data Mapping Project 

is a great example of how an open-access data sharing network can work to benefit entire regions 

by providing a systematic way to collect and organize data, create relevant maps to aid in 

resilience planning, and implement tools to assist policy-makers and build resilience.25 

 
25 “Building Urban Resilience: Principles, Tools, and Practice,” eds. Abhas K. Jha, Todd W. Miner, Zuzana 

Santon-Geddes, (The World Bank, Washington, D.C., 2013), 110. 
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Figure 20 An example of mapping data obtained by the GeoNode platform depicting food security 

conditions for Ethiopia, Somalia, Djibouti, and Kenya 26 

 The project started as a response to the 2011 hunger crisis in the Horn of Africa – with a 

vast network of humanitarian agencies playing a role in the mitigation of the crisis, a central 

organizational framework was needed to synthesize the various efforts and provide a platform 

for collaboration and data sharing among the various actors. The objective of the project was to 

aid in disaster risk management by providing a platform for collaboration and aiding in 

information gathering and adequate training to utilize the data that was collected.27 Currently, the 

data platform based on GeoNode is hosted by a regional mapping agency in Nairobi, Kenya and 

 
26 Ibid. 
27 “The Horn of Africa: Open Data Mapping Project – Building Resilience by Sharing data to Rebuild the 

Region,” gfdrr.org, ACP-EU Natural Disaster Risk Reduction Program, accessed March 28, 2021, 

https://www.gfdrr.org/en/horn-africa-open-data-mapping-project-building-resilience-sharing-data-rebuild-

region. 
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information is regularly updated by various agencies including the Global Facility for Disaster  

Reduction and Recovery, the World Food Programme, and the United Nations Office for 

Coordination of Humanitarian Affairs. With an analogous open-access data sharing network, 

Artsakh can gather up-to-date information and begin its resilience planning process through an 

informed and intentional first step. 

Earthquakes: Kathmandu Valley 

 The Kathmandu Valley in Nepal is home to around 2 million people, and it is considered 

Nepal’s political, economic, and cultural capital. It is situated in a high seismic risk hazard zone 

due to the tectonic collisions in the nearby Himalayan Frontal Fault System, the Main Boundary 

Thrust Fault System, the Main Central Thrust Fault System, and the Indus Suture Zone. In order 

to better manage, adapt to, and mitigate the effects of earthquake risk, the Kathmandu Valley 

Earthquake Risk Management Project (KVERMP) was implemented. This project first 

considered the possible impacts and loss estimates of an earthquake of the same magnitude and 

scale as the 1934 Bihar-Nepal Earthquake (with a magnitude of 8.0). It then developed a plan 

which was aimed at reducing the risk and developing risk management strategies which included 

the formation of a National Disaster Management Council and the integration of a national 

disaster management system.  

 Among the activities that were completed for this project were a school earthquake safety 

study where seismic retrofitting designs and costs were proposed, a public awareness campaign 

where an Earthquake Safety Day was implemented to benefit residents, professionals in the 

building industry, and various other stakeholders through targeted activities, and an 

institutionalization of the methods developed through the research to ensure continuity of the risk 

management processes after the completion of the study. Lessons learned from this study which 
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include the significance of focusing on the public awareness aspect for every step in the process 

as well as the importance of transparency with the community to create an environment of trust 

can be carried over while developing resilience strategies in Artsakh to ensure proper 

implementation. 

Drought: Bhojdari village in Ahmednagar district of Maharashtra, India 

 The village of Bhojdari provides an example of a community whose use of Ecosystems-

based Adaptation (EbA) has successfully helped curb the impacts of drought and low access to 

water. The state of Maharashtra has a history of facing severe drought, with the most recent 

severe drought event taking place in 2013.28 Bhojdari was one of the villages where the Climate 

Change Adaptation project initiated by the Watershed Organization Trust (WOTR), an 

independent state non-governmental organization, was successfully implemented.29 A 

combination of restoration activities and other EbAs enable the community to be able to 

withstand long periods of drought self-sufficiently even without a major body of water in the 

direct vicinity.  

 Over the course of five years, community-led projects to educate, train, and teach the 

villagers about restoration activities including tree and grassland planting, soil and water 

conservation, irrigation methods, and water harvesting were carried out.30 Additionally, the 

participants agreed to ban tree cutting and grazing in the restoration areas to reduce drought 

 
28 “Drought: a litmus test for Watershed Development,” eds. Radha Kunke, Radhika Murthy, Marcella D’Souza, 

(WOTR, 2014), https://wotr-website-publications.s3.ap-south-1.amazonaws.com/22_Drought-Narratives-of-
Summer-2013_0.pdf. 
29 Vinaya Kurtoki, “Ecosystems-based adaptation keeps water running in Bhojdari even in dry months,” 

india.mongabbay.com, Mongabay News & Inspiration from Nature’s Frontline in India, June 29, 2020, 
https://india.mongabay.com/2020/06/ecosystems-based-adaptation-keeps-water-running-in-bhojdari-even-in-
dry-months/. 
30 https://www.unisdr.org/files/3608_droughtriskreduction.pdf, 81 

https://www.unisdr.org/files/3608_droughtriskreduction.pdf
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vulnerability.31 EbAs such as these are essentially meant to harness the positive impacts of 

biodiversity in order to lead to greater adaptation and mitigate the effects of climate change.32 

This case of successful watershed management in Bhojdari led to a 170 percent increase in the 

trees and grasses that were planted in previously damaged terrain, a 57 percent increase in the 

irrigated area which was used to sustainably grow wheat and vegetables, and a halt in the 

seasonal migration of residents which was due to the lack of opportunities to capitalize upon the 

land in the face of drought.33  

With improved leadership, training, and educational opportunities for the residents of 

Artsakh and access to EbA methods like water budgeting and increasing the use of sustainable 

adaptive agriculture, equitable distribution of water and water use prioritization can be 

combatted in addition to the traditional goals of watershed management like water conservation 

and increased economic prosperity.34 

Wildfire: Tivissa, Spain 

 When it comes to reducing wildfire risk, emergency management procedures are usually 

defensive in nature with the set objective of protecting people, property, and the environment 

first. However, this basic defensive priority framework places firefighters at a disadvantage when 

dealing with dynamic and rapid changes and simultaneous situations that are caused by extreme 

wildfire events.35 In order to more proactively deal with wildfires and reduce the risk of great 

 
31 Stephane Hallegatte et al., “Shock Waves: Managing the Impacts of Climate Change on Poverty,” 19. 

32 Vinaya Kurtoki, “Ecosystems-based adaptation keeps water running in Bhojdari even in dry months,” 
33 “Drought Risk Reduction Framework and Practices: Contributing to the Implementation of the Hyogo 

Framework for Action,” (United Nations secretariat of the International Strategy for Disaster Reduction, 

Geneva, Switzerland, 2007), 81. 
34 Vinaya Kurtoki, “Ecosystems-based adaptation keeps water running in Bhojdari even in dry months,” 
35 Marc Castellnou et al., “Empowering strategic decision-making wildfire management: avoiding the fear 

trap and creating a resilient landscape,” Fire Ecology 15, no. 31 (2019), 4. 
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damage to an area, the decision-making process can be modified to reflect priorities based at the 

levels of maneuvering, tactically deciding where to fight the fires, and strategically implementing 

the desired outcome of a fire event.36 These levels encompass a set of operations that are 

deployed, the allocation of spatial and temporal operations, and the pre-determination of the 

outcome of a wildfire event.37  

In the case of a wildfire event in Tivissa, Spain in 2014, a strategic decision-making 

approach was used to combat the fire in an offensive manner to create safer and more certain 

outcomes. When the lightning fire was first detected, the fire potential was mapped out based on 

fuel types and terrain by using four polygons to identify the most critical areas to contain (see 

figure 21 for an image of this mapping practice).  

 
36 Ibid, 7. 
37 Ibid, 6. 



20 
 

 

Figure 21 Polygons of fire potentials used in the 2014 Tivissa Fire38 

The fire was contained in polygon A, but after a night of wind shift, the fire became more 

difficult to contain, so decision-makers retreated all firefighters and reevaluated the situation to 

come up with a new strategy. After having used an uncertainty matrix which was developed to 

determine emergency responses in scenarios of known or unknown risk and analyzing the 

connectivity between the different polygons, the fire service was able to identify where their 

efforts should be focused in order to most efficiently create boundaries for the fire and contain it 

within those set boundaries. The result was that the most valuable assets including an eagle 

habitat and regenerative forested grasslands were saved.39 By creating and following 

 
38 Ibid, 10. 

39 Ibid, 11-12. 
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comprehensive and strategic decision-making processes, Artsakh can become more resilient in 

the face of wildfire hazards and protect more of its critical assets.  

Health Tracking/Training: Malta 

 War is in large part out of the control of the residents’ hands – in many cases, as is the 

case with Artsakh, it can even be the outcome of an unprovoked attack and out of the control of 

the hands of any governing bodies. One of the largest impacts that war has had on Artsakh is 

closely related to the health sector. Along with war come the residual effects of emigration of 

residents from Artsakh to safer locations, the increased demand for specialized medical services 

to treat immediate as well as future ailments related to war, and the increased need for equitable 

access to medical services. Although war cannot be controlled by the residents of an area, a 

systems-level approach to healthcare resilience can help to create a more adaptive, 

transformative, and effective system that meets to needs of the residents.40 Malta’s work in 

combatting their lack of human resources in their healthcare systems forms a great basis for other 

small-population countries to follow to increase their systems-level resilience. 

 In order to make their healthcare system more robust, Malta partnered with other 

countries to expose their practitioners to specialty treatments and innovative and relevant, new 

medical methods.41 It also expanded its breadth of educational facilities and opportunities in 

order to offer training and learning programs to post-graduate students and eligible practitioners. 

By expanding its pool of human resources available in the health sector and utilizing 

international cooperation, Malta was able to combat its problem of low access to trained 

 
40 “Building resilience: a key pillar of Health 2020 and the Sustainable Development Goals: Examples from 

the WHO Small Countries Initiative,” ed. Anna Muller, (WHO Regional Office for Europe, Copenhagen, 

Denmark, 2017), 40. 
41 Ibid, 46. 
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professionals.42 An example of a program that was implemented that achieved this goal is the 

Visiting Consultants Programme which forms agreements with foreign institutions that send 

specialists to Malta to perform treatments as well as train the local nurses, physicians, and 

caretakers to be able to treat the patients as well. Sustainable programs such as the one employed 

by the Visiting Consultants Programme could benefit the residents and stakeholders in Artsakh 

and help to improve the fundamental basic skills of all practitioners, educate physicians about 

emerging and innovative medical practices, and provide a stronger base for health administrators 

to be able to lead efforts in individual communities.43 

Lessons Learned: Behaviors to Implement in Artsakh  

 These best practices have a lot to lend in terms of lessons that can be taken and behaviors 

that can become learned. A few of the implementable strategies that could be devised from these 

practices are listed below: 

• Continued incorporation of mapping techniques can be used as a tool to combat the lack 

of information sources. 

• Residents and other stakeholders can be incorporated into and directly benefit to the 

process of assessing vulnerability by utilizing open-access data sharing networks. 

• Support and trust can be garnered by the public by first increasing public awareness and 

then following up with transparent updates on progress. 

• By utilizing technology and innovative techniques, hazards such as drought and wildfire 

can be abated in their tracks, and in some cases, can even lead to sustainable 

environmental practices. 

• Fostering positive partnerships with other countries or global unilateral organizations can 

have substantial benefits on the ground for residents of Artsakh. 

 
42 Ibid, 47. 
43 Michael E. Thompson, Alina H. Dorian, and Tsovinar L. Harutyunyan. “Identifying priority healthcare 

trainings in frozen conflict situation: The case of Nagorno Karabagh,” 10. 
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METHODOLOGY 

In order to conduct the research needed for this capstone, I am primarily using secondary 

qualitative data obtained from peer-reviewed literature, articles, and books through the 

Georgetown Library digital collection as well as podcasts through the University of Southern 

California Armenian Institute and municipal records from Armenia. I was also in contact with 

the official representative of Artsakh in the United States and the director of the Institute of 

Armenian Studies at the University of Southern California.   

Additionally, I performed my own geospatial analysis using ArcGIS Online and their 

online library in order to model the current exposures and vulnerabilities in the region. In order 

to analyze all of the acquired data for my risk assessment, I layered hazard exposure areas with 

socially, physically, economically, and environmentally vulnerable systems to determine the 

overall composite risks and thus the most impactful resilience strategies. I then examined the 

qualitative data that I collected to assess whether the systems already in place address these 

issues or fall short. Further, I benchmarked international best practices to demonstrate how other 

places approached similar challenges and succeeded in their efforts and to suggest the urban 

planning strategies that I deem as appropriate in order to formulate a new resilience framework 

for Artsakh. 
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1 A BRIEF HISTORY AND DEMOGRAPHIC PROFILE OF ARTSAKH 

In order to gain a better understanding of the planning region, one must first understand 

the consequences which led to its current state. With this brief historical and demographic 

introduction, one may begin to familiarize themselves with the region of Artsakh, its people, and 

how it got to its current state.  

1.1 A Brief History of Artsakh 

The establishment of the first Armenian Dynasty, the Yervandunis Dynasty, dates back to 

about 585 BC (see figure 1). Over the course of the next few millennia, various Armenian 

dynasties alternated reign over the land and the people until 428 AD, when it fell under Persian 

and Byzantine rule (see figure 2). 

 

Figure 1 Map of the First Armenian Dynasty, Yervandouni Dynasty (4th-2nd centuries B.C.) 44 

 
44 Orontid (Yervandouni) Armenia, 4th-2nd centuries B.C. [map], Armenica, http://www.armenica.org/cgi-

bin/armenica.cgi?879507156026323=1=3=0=Latest%20updates=nada=1=3=AAA. 
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Figure 2 Map of Byzantine Empire with Armenia highlighted in yellow (4th-6th centuries A.D.) 45 

This instance of foreign domination formed the first link in a long chain of foreign 

dominant powers over the course of history for the Armenians. With the exception of a brief 

 
45 Karl Spruner von Merz, Byzantinische Reich, ostliches Blatt. Gestochen v. C. Poppey. K.v. Spruner's histor. Atlas: 

S.-O.-Europa u. V.-Asien No. III (i.e. II). (Gotha: Justhus Perthes). Rev. 1855 [map], 1855, 

https://www.davidrumsey.com/luna/servlet/detail/RUMSEY~8~1~34967~1180592:Byzantinische-Reich,-

ostliches-Blat;JSESSIONID=1b0cd16f-bfd4-44bd-933d-

035707fcbcc6?title=Search+Results%3A+List_No+equal+to+%272600.049%27&thumbnailViewUrlKey=
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period between the 11th and 14th centuries, Armenians remained under foreign rule. It was not 

until 1918 that Armenia formed its first independent republic which lasted for a brief period of 

three years due to sovietization of the South Caucasus. 

In 1921, the Republic of Artsakh, an indigenously and historically Armenian region 

which is recognized today as a de facto republic within Azerbaijan’s borders, became separated 

from its homeland (see figure 3 and 4). The Armenians forming the First Armenian National 

Assembly of Karabakh attempted to unify with Armenia in 1921, but this was refused by the 

Soviet Caucasian Bureau due to the implementation of Stalin’s “divide-and-rule” strategy which 

allocated heavily Armenian-populated areas under the borders of Azerbaijan whilst granting it 

autonomous status.46,47 It was with this moment in history that yet another link in the chain of 

foreign domination was created for the Armenians living in Artsakh. 

 

 
link.view.search.url&fullTextSearchChecked=&dateRangeSearchChecked=&showShareIIIFLink=true&he

lpUrl=https%3A%2F%2Fdoc.lunaimaging.com%2Fdisplay%2FV75D%2FLUNA%2BViewer%23LUNAV

iewer-

LUNAViewer&showTip=false&showTipAdvancedSearch=false&advancedSearchUrl=https%3A%2F%2F

doc.lunaimaging.com%2Fdisplay%2FV75D%2FSearching%23Searching-Searching#. 
46 Gamaghelyan, “Rethinking the Nagorno-Karabakh Conflict: Identity, Politics, Scholarship,” 35. 
47 Sarvarian, “The Artsakh Question: An Analysis of Territorial Dispute Resolution in International Law,” 194-96. 
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Figure 3 Armenia's territorial losses 1918-1921 ('Karabakh' is the study area) 48  

 

 
48 Armenia’s Territorial Losses Through Different Peace Treaties, 1918-1921 [map], Armenica, 

http://www.armenica.org/cgi-

bin/armenica.cgi?879507156026323=1=3=0=Latest%20updates=nada=1=3=AAA. 
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Figure 4 Soviet Armenia (1921-1991) and Artsakh (Nagorno Karabakh Autonomous Oblast) 49 

In 1988, following the same rationale of the First Armenian National Assembly of 

Karabakh, the soviet parliament of Artsakh passed a resolution to secede from the Azerbaijani 

Soviet Socialist Republic (SSR) and join the Armenian SSR.50 With the looming threat of losing 

territory, the Azerbaijani SSR revoked Artsakh’s autonomous status, effectively starting the first 

Artsakh war which lasted until a ceasefire agreement in 1994 which placed most of Artsakh and 

the surrounding territories connecting it to Armenia, totaling to 13 per cent of the Azerbaijani 

SSR, to Armenians.51,52 

 This brief history of Artsakh can clearly present a picture of centuries filled with wars, 

changes in governance, and instability – but what the opposite side of this coin shows is the 

resilience, persistence, and strength of its people. Although the Armenians of Artsakh share a 

common ethnic background with Armenians from Armenia and in the diaspora, they belong to 

an autonomous republic, led by their own government and operated with their own policies, 

laws, and societal structure.53 They are a people who are culturally and wholly rooted to the land 

which they call their home in many different ways – they even have monuments alluding to this 

attachment which have become analogous to national symbols, understood by all (see figure 5).  

 

 
49 Soviet Armenia [map], Armenica, http://www.armenica.org/cgi-

bin/armenica.cgi?879507156026323=1=3=0=Latest%20updates=nada=1=3=AAA. 
50 Gamaghelyan, “Rethinking the Nagorno-Karabakh Conflict: Identity, Politics, Scholarship,” 36. 
51 Ibid. 
52 Sarvarian, “The Artsakh Question: An Analysis of Territorial Dispute Resolution in International Law,” 191. 
53 Robert Avetisyan, interview by Tamar Gharibian, March 19, 2021. 
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Figure 5 Մամիկ եւ Պապիկ (Mother and Father) statue in Artsakh representing Armenian bodies rooted 

into the ground 

 Artsakh has a unique importance among the Armenian culture; it is even said to be the 

“last Armenian stronghold” which has managed to survive and come out of the trenches even 

stronger time and time again.54 It is this spirit that is engraved in each citizen of Artsakh. Even 

under the threat of war or foreign domination, the people remain steadfast in their intentions to 

persist, cultivate, and thrive in their homeland. This perseverance remained as a part of the 

collective identity for the people of Artsakh through persistent breaches of the ceasefire 

agreement of 1994, and most recently, through the 44-day war that erupted on September 27th, 

2020. 

Prior to the 44-day war, the relationship between Artsakh and Azerbaijan remained 

hostile with continuous Azeri breaches of the ceasefire agreement without consequence or 

international condemnation. The unsettled issue of Artsakh’s determination provided a 

background upon which Azerbaijan launched an attack on Artsakh on September 27th, 2020. This 

 
54 Gamaghelyan, “Rethinking the Nagorno-Karabakh Conflict: Identity, Politics, Scholarship,” 38. 
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attack resulted in a month-long war that not only claimed countless lives, but ended with the 

signing of a ceasefire agreement by the prime minister of Armenia giving away a significant 

amount of land in Artsakh to Azerbaijan.55 This agreement has been the source of internal 

division and upheaval by Armenians in Armenia and Artsakh resulting in civil protest, the 

resignations of many governmental officials, and even calls by members of parliament and the 

army demanding the prime minister’s resignation. 

The signed agreement did not appease either side or achieve a solid political solution. It is 

hard to imagine a successful resolution that surrenders the homeland of so many Armenians 

living on land that has an extreme cultural and historical significance; parallel with the loss of 

land comes the loss of a strong collective Armenian identity. Even with peacekeeping diplomatic 

organizations such as the OSCE Minsk Group at the negotiating table, the Armenians and Azeris 

have been set so starkly against one another for such a long period of time, that they have 

resolved themselves as employing identify-based issues on top of the diplomatic conflict by way 

of rooted mutual mistrust and resentment toward one another.56 

The low prospect of success to end the hostility through diplomatic means in order to 

appease both sides means several things: firstly, the risks that Armenians living in Artsakh face 

must be identified, recognized, and expected. Second, Artsakh must become more self-reliant 

and innovative in seeking adaptive solutions and preventatively planning for impending hazards. 

Finally, novel methods need to be utilized to combat these risks, increase the resilience of the 

region, and provide more security for future generations of Armenians at the same time. 

 

 
55 Salpi Ghazarian and Steven Mann, “After War – Before Peace: Steven Mann,” November 12, 2020, in Unpacking 

Armenian Studies, produced by USC Institute of Armenian Studies, podcast, MP3 audio. 
56 Gamaghelyan, “Rethinking the Nagorno-Karabakh Conflict: Identity, Politics, Scholarship,” 34. 
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1.2 Demographic Profile: Land and Climate 

Artsakh is nestled in the mountainous region of the Transcaucasian region of the 

Caucasus that connect Europe with Asia.57 It is a region that is geologically formed due to 

constant collisions between the Arabian and Eurasian tectonic plates, the result of which has 

become a topographically variant area with high mountains and steep valleys. 

 

Figure 6 Topographic Map of the Caucasus with Artsakh’s location denoted 58 

 The climate in Artsakh seasonally varies, reaching up to 110° F in the lowlands in the 

summer months, and -10° F in higher elevations and mountains during the winter months.59 In 

 
57 Alik Ismail-Zadeh, et. al., “Geodynamics, seismicity, and seismic hazards of the Caucuses,” Earth-Science 

Review 207, no. 103222 (2020): 2. 
58 Ibid. 
59 “Information for Tourists,” Nkr.am, Ministry of Foreign Affairs – Republic of Artsakh, accessed March 20, 2021, 

http://www.nkr.am/en/travel-to-

karabakh#:~:text=The%20climate%20of%20Artsakh%20is,temperature%20is%20%2B10.5%C2%B0C.&t

ext=In%20lowlands%20and%20foothills%2C%20the,C%20to%20%2B37%C2%B0C. 
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accordance with its climate, the main export that is produced by the region are agricultural 

products including wheat and processed foods.60 Artsakh itself is comprised mostly of forested 

land, deciduous tree cover, and grassland, although there are several thriving urban places such 

as the capital city of Stepanakert. Since the agreement that was signed on November 9, 2020 

(hereafter referred to as “the agreement”), however, Artsakh lost 70% of its land including 90% 

of its arable soil, creating new challenges and posing as an economic difficulty for the republic.61  

 Other critical assets formerly belonging to Artsakh which were severely reduced or 

damaged by the agreement include the number of hydroelectric power stations that serve the 

people of Artsakh, which are now reduced to 6 out of a pre-agreement 36, land that was used for 

gold mining, which was a major source for tax accumulation, and the population of residents, 

which is now reduced by about 25% due to the formation of refugees and internally displaced 

citizens.62 Additionally, under the terms of the agreement, the border between Artsakh and 

Azerbaijan is almost twice as long as it was initially, increasing the exposure of residents to 

attacks across the border.63 The scope of this research includes the newest formed boundaries 

that were agreed upon per the terms of the agreement, and it address all of the above generated 

concerns. 

1.3 Demographic Profile: Governance 

 Artsakh is a democratic autonomous state with a president, parliament and prime 

minister, and judicial system all granted by its constitution.64 There are various branches of 

 
60 Robert Avetisyan, interview by Tamar Gharibian, March 19, 2021. 
61 Ibid. 
62 Ibid. 
63 Ibid. 
64 “Government of Nagorno Karabakh (Artsakh),” Nkrusa.org, Washington, D.C. Office of the Nagorno Karabakh 

Republic, accessed March 20, 2021, http://www.nkrusa.org/country_profile/government.shtml. 
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government which are in charge of ensuring the operation and functionality of civil society 

including the Ministry of Urban Planning and Development.65 The responsibilities of adaptation, 

mitigation, and hazard response however, are all provided by the State Department of 

Emergency Situations.66 This department came to exist after the impacts of the 1988 Spitak 

earthquake in Armenia were evaluated and the need for a rescue service was identified. The 

responsive rather than preventative nature of this department is thus engrained in its humble 

beginnings. Formally, a state-issued and comprehensive resilience plan or hazard mitigation plan 

does not exist, although there has been an identification of the natural emergencies that are 

typically seen in Artsakh.67 By adding a resilience division within the State Department of 

Emergency Situations, the state will not only become more adaptive and flexible in the face of 

adversity, but it will also support a more robust network of systems which will increase the 

efficiency of Artsakh’s governance structure. 

 

 

 

 

 

 

 

 

 
65 “Government,” gov.nkr.am, The Government of Artsakh Republic, accessed March 21, 2021, 

http://gov.nkr.am/en/ministries/details/10/. 
66 Robert Avetisyan, interview by Tamar Gharibian, March 19, 2021. 
67 “Encyclopedia of Emergency Situations – Disasters threatening Azerbaijan,” rs-nkr.am, The Government Office 

of Emergency Situations, accessed March 21, 2021, http://rs-nkr.am/content.php?contid=43. 
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2 MULTI-HAZARD PROFILE 

There are several different hazards that Artsakh is exposed to, either because of its 

geologic nature, its seasonal climate, or the consequences of its geopolitical nature. Since 

Artsakh has faced many threats in its past that are not only confined within the boundaries of 

natural hazards but also include manmade hazards such as war and terror attacks, this 

identification of hazards has also accordingly expanded its boundaries to encompass the hazards 

that Artsakh faces in accordance to the greatest risk that they pose to the people of Artsakh. The 

multi-hazard profile below notes earthquakes, wildfires and droughts, and terror attacks as the 

hazards that pose the greatest risk to Artsakh. 

2.1 Earthquakes 

Artsakh’s mountainous nature and the presence of several different active fault lines 

deem it highly exposed to earthquakes (see figure 7 for map of active fault lines running through 

Artsakh). With the threat of moderate to strong earthquakes facing the entirety of the Caucasus 

region, it is necessary to build tolerance from and resilience to probable earthquakes for 

Artsakh.68  

 
68 Alik Ismail-Zadeh, et. al., “Geodynamics, seismicity, and seismic hazards of the Caucuses,” Earth-Science 

Review 207, no. 103222 (2020): 12. 
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Figure 7 Active Earthquake Faults in Artsakh 69  

The effects of an earthquake may not necessarily be disastrous, the but lack of serious 

mitigation protocols and response strategies may yield devastating impacts. As figure 8 depicts, 

Artsakh is located in the midst of a seismic hazard zone that employs a 0.3-0.5 g peak ground 

acceleration (PGA) with 10% probability of exceedance in 50 years. Figures 1 and 2 show the 

high probability and the high exposure to earthquakes that Artsakh faces. Tied together with 

vulnerabilities such as compromised building and poor construction, an earthquake event can 

prove to be nearly impossible to recover from.70  

 
69 Active Earthquake Faults in Artsakh, [computer map], Dan Pisut Esri Living Atlas world environment content 

creator and kardesarmenia, using ArcGIS Online [GIS software], prepared by Tamar Gharibian. 
70 Alik Ismail-Zadeh et. al., “Geodynamics, seismicity, and seismic hazards of the Caucuses,” Earth-Science Review 

207, no. 103222 (2020): 19. 
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Figure 8 Probabilistic seismic hazard map of Artsakh (denoted in area with green circle) showing the 

mean PGA distribution with probability 10% exceedance in 50 years 71 

Armenia, itself has witnessed devastating damage and loss due to earthquakes that have 

shook the region including the 7.0 magnitude Earthquake that took place in the region 

surrounding the city of Spitak on December 7, 1988 which killed over 25,000 people and 

destroyed over 90% of the city of Spitak’s built infrastructure.72 Earthquakes and their impacts 

are thus within the Armenian collective memory, and without proper mitigation and recovery 

practices put in place, potential new earthquake impacts are thus exacerbated.  

2.2 Seasonal Hazards: Wildfires and Drought 

 The Southern Caucasus region is susceptible to various seasonal hazards due to its 

forested landscape and climate. Artsakh is particularly exposed to wildfire threat due to its high 

precipitation during the winter months followed by dry and hot weather in early spring.73 Figure 

 
71 Ibid. 
72 A. Cisternas et. al., “The Spitak (Armenia) earthquake of 7 December 1988: field observations, seismology and 

tectonics,” Nature Publishing Group 339, (1989): 675. 
73 “OCSE-led Environmental Assessment Mission to fire-affected territories in and around the Nagorno-Karabakh 

region,” (The United Nations, 2007). 
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9 below depicts the temperature change forecast that is widely used in predictions by the 

Intergovernmental Panel on Climate Change (IPCC) portraying the intermediate scenario of a 

representative concentration pathway of 4.5 (RCP 4.5) for the years 2040-2059. This 

measurement depicts a middle-ground scenario where the greenhouse gas (GHG) concentration 

is neither a continuation of current standards nor a complete abolishment of GHG 

concentrations; rather, it relays a likely scenario of a possible increase of 0.9 to 2 degrees 

Celsius.74 

 

Figure 9 Locations of forest fires in 2010 and climate projection data for RCP 4.5 in Artsakh 75 

 As the figure depicts, Artsakh falls under the category of an increase of 1.5 to 2 degrees 

Celsius for the intermediate RCP 4.5 scenario. The representative concentration pathway of 4.5 

 
74 Core Writing Team, R.K. Pachauri, and L.A. Meyers, “Climate Change 2014: Synthesis Report. Contribution of 

Working Groups I, II, and III to the Fifth Assessment Report of the Environmental Panel on Climate 

Change,” (IPCC, Geneva, Switzerland, 2014). 
75 Locations of forest fires in 2010 and climate projection data for RCP 4.5 in Artsakh, [computer map], NCAR and 

Esri, Tamar Gharibian, and kardesarmenia, using ArcGIS Online [GIS software], prepared by Tamar 

Gharibian. 
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was analyzed rather than the worst-case scenario of RCP 8.5 or the stringent mitigation scenario 

of RCP 2.6 due as a mean effective mitigation case. With increasing temperatures, an abundance 

of deciduous trees and a history of seasonal dryness, heat, and wildfires, this presents itself as a 

risk for the people and environment of Artsakh.  

Further, the effects of wildfires are especially exacerbated due to the ongoing tensions 

along the line of contact between Artsakh and Azerbaijan as well as the threat of landmines, 

which have been located along the line of contact as well as within Artsakh since the first 

Artsakh war lasting from 1988-1994. Since the region is the site of one of the major unexploded 

ordnance terrains in the world, the threat of an accidentally triggered explosion also acts as 

another independent fire threat.76 With obstacles such as these unexploded landmines in the way 

of adequate fire prevention strategies, engaging in preventative measures or controlling wildfires 

becomes increasingly difficult.77 Other than these physical barriers to wildfire prevention, 

according to an assessment made by the OSCE Minsk group to the UN general assembly, there 

exists a general lack of technical expertise and practical equipment to face wildfires by the local 

population, fire services, and security forces.  

Droughts on the other hand are a seasonal hazard that have the potential of having 

residual impacts on sectors such as the agricultural sector, thus causing catastrophic effects that 

may indirectly impact the economic and social health of the people of Artsakh. Additionally, 

with the increasing change in global climate, it is estimated that the number of people that will be 

affected by the impacts of drought will increase by 9-17 percent by 2030 and 50-90 percent by 

2080.78  

 
76 “Wildfires and Human Security: Fire Management on Terrain Contaminated by Radioactivity, Unexploded 

Ordnance (UXO) and Land Mines,” (Global Fire Monitoring Center, Kyiv/Chornobyl, Ukraine, 2009). 
77 Core Writing Team, R.K. Pachauri, and L.A. Meyers, “Climate Change 2014: Synthesis Report. 
78 Stephane Hallegatte et al., “Shock Waves: Managing the Impacts of Climate Change on Poverty,” 19. 
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Figure 10 Minimum precipitation data for RCP 4.5 in Artsakh 79 

Figure 10 maps Artsakh’s exposure to changes in annual precipitation for the 

intermediate RCP 4.5 scenario. The map depicts that between the years 2040-2059, the minimum 

average annual precipitation is expected to be 50-100 mm below the historical average. This 

expected decrease in precipitation along with the dry, hot climate that is usual for the area and 

particularly in the low-lying agricultural areas enables a climate that will inevitably impart 

damage upon the livelihoods of all residents of Artsakh.  

2.3 Manmade Hazards: War and its Residual Effects  

 Chapter 1 details the history of war and instability that has prevailed over the region of 

Artsakh. Since the threat of war has been an almost constant reality for the residents of Artsakh, 

 
79 Minimum precipitation data for RCP 4.5 in Artsakh, [computer map], NCAR and Esri, Tamar Gharibian, and 

kardesarmenia, using ArcGIS Online [GIS software], prepared by Tamar Gharibian. 
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it is not uncommon for current residents to have a recollection of one or more wars that directly 

affected them, their families, and ultimately, their livelihoods. The most recent attack by 

Azerbaijan became further proof of the fact that Armenians in Artsakh are largely exposed to the 

impacts of warfare, drone attacks, and civilian-focused violence by their neighboring country of 

Azerbaijan.80 The foreign powers that are contributing actors to this dispute include Russia and 

Turkey, and with these forces varying in their stance toward the conflict, further complexities 

and barriers to any common resolution are added and the threat of internationalization of the 

dispute becomes imminent.81 This looming international security threat undermines the security 

of all players and makes the conditions for arriving at a political resolution within the region 

virtually impossible, further aiding to the instability for Artsakh and the future for all 

stakeholders within its boundaries.82  

 Other than these direct impacts that war can have on the residents of Artsakh, there are 

residual impacts of the war which may lead to lasting physical, social, and economic damage. 

Firstly, the widespread use of landmines in the conflict has had a catastrophic effect on the 

ability for cultivation of the land and has been the cause for many accidental civilian deaths.83 

Explosive remnants of war such as landmines and cluster munitions have been accumulating in 

the fields of Artsakh along its border with Azerbaijan starting from the first Artsakh war of 1988 

and leading into the most recent war in 2020. Although much has been accomplished in terms of 

 
80 “Azerbaijan/Armenia: Scored of civilians killed by indiscriminate use of weapons in conflict over Nagorno-

Karabakh,” amnesty.org, Amnesty International, accessed March 30, 2021, 

https://www.amnesty.org/en/latest/news/2021/01/azerbaijan-armenia-scores-of-civilians-killed-by-

indiscriminate-use-of-weapons-in-conflict-over-nagorno-

karabakh/#:~:text=Attacks%20by%20Azerbaijani%20forces,were%20killed%20in%20the%20conflict. 
81 German, “The Nagorno-Karabakh Conflict between Azerbaijan and Armenia: Security Issues in the Caucasus,” 

216. 
82 Ibid, 217. 
83 Monitoring and Research Committee, ICBL-CMC Governance Board, “Landmine Monitor 2014,” (International 

Campaign to Ban Landmines, 2014).  
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demining by organizations such as the HALO Trust, the constant exposure of Artsakh to 

impending war presents an ongoing threat of being impacted by these explosive remnants of 

war.84   

 Other residual impacts of the war include communicable disease transmission across the 

border, hydro-terrorism, and the exchange of crop-damaging ailments across the border.85 With 

any conflict that results in movement of people across borders, the risk of transmission of 

infectious diseases increases significantly.86 With the current conditions in Artsakh, this risk is 

multiplied due to the loss of energy, water, and health facilities, the physical damage to homes, 

and the compromise to security.87 The most recent example of spikes in COVID-19 cases in 

Artsakh during the war proves that without proper precautions, adequate medical equipment, and 

medical professionals who can help aid an area during a war, the consequences of such can be 

fatal.  

It has also been shown that especially during periods of conflicts, there have been several 

instances of deliberate poisoning of the water. Hydro-terrorism, a term which was coined by 

Artsakh’s Press Secretary David Babayan in his monograph, “Hydropolitics of the Azerbaijan-

Karabakh conflict,” refers to this act of terrorism.88 With the entire population of Artsakh relying 

on the output of the Sarsang reservoir for their water needs, the risk of passing disease along to 

the entire population increases significantly. Finally, along with communicable diseases, there 

 
84 “Making Civilians Safe in Karabakh: The greatest danger lies as people return after conflict,” halotrust.org, The 

Halo Trust, accessed April 10, 2021, https://www.halotrust.org/latest/halo-updates/stories/karabakh-

update/. 
85 Robert Avetisyan, interview by Tamar Gharibian, March 19, 2021. 
86 Balalian, A.A., Berberian, A., Chiloyan, A., et al, “War in Nagorno-Karabakh highlights the vulnerability of 

displaced populations to COVID-19,” J Epidemiol Community (2021). doi:10.1136/jech2020-216370. 
87 Ibid. 
88 “The presentation of the book by David Babayan ‘Hydropolitics of the Azerbaijan-Karabakh conflict’ took 

place.,” arminfo.info, Arminfo Information Company, January 31, 2019, 
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have been instances of the transmission of crop-eating pests and insects along the border as well 

as destruction of arable soil due to the effects of war which inevitably affect the livelihoods and 

agricultural production of the residents of Artsakh.  
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3 EXISTING CONDITIONS ANALYSIS AND RISK ASSESSMENT 

In order to make meaningful and impactful recommendations to accomplish greater 

resilience for Artsakh, it is first essential to critically review the physical, social, economic, and 

environmental systems that are put in place. Conducting a thorough assessment on existing 

conditions will give decision-makers the tools they need to be able to determine which actions 

are the most essential for the continued pursuit of resilience for Artsakh and its residents. 

3.1 Physical 

 The physical systems of Artsakh such as the utilities infrastructure, road network, and 

buildings are largely exposed to the hazards that Artsakh faces. After careful analysis, the 

following could be said about each infrastructure asset and the risks that they face. 

3.1.1 Road Network 

Currently, the only road connecting Artsakh to Armenia, and thus the only road through 

which emergency evacuations or trade could be conducted is through the Lachin Corridor. This 

corridor was first built in 1998, and it serves as the shortest route between Armenia and 

Artsakh.89 In 2017, the second road which extended from the Armenian city of Vardenis to 

Artsakh’s Martakert region was built (seen in figure 11). This road not only formed a shorter 

path from Armenia to Artsakh, but it also created further redundance in Artsakh’s road network, 

aiding to the system’s flexibility and ability to serve a greater number of vehicles. With the 

agreement that was signed by Russia, Armenia, and Azerbaijan, however, this road is now under 

 
89 Joshua Kucera, “Armenia and Karabakh announce construction of third connecting highway,” eurasianet.org, 

Eurasianet, July 25, 2019, https://eurasianet.org/armenia-and-karabakh-announce-construction-of-third-

connecting-highway. 
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the occupation of Azerbaijan and can no longer be used as a viable route connecting Armenia to 

Artsakh.  

 

Figure 11 Roads connecting Artsakh to Armenia (Lachin roadway to the south and Vardenis – Martakert 

roadway to the north) 90 

 Mapping the exposure of the main highways to active earthquake fault lines (as depicted 

in figure 12) also shows that the Lachin corridor which currently serves as the only road for 

communication between Armenia and Artsakh is located right above an active earthquake fault. 

The Vardenis – Martakert highway that was more recently constructed which is currently not 

operable as a link between Artsakh and Armenia also runs right along an active fault; given the 

future possibility of use as a viable route, it is still exposed to the impacts of a potential 

earthquake. 

 
90 “Vardenis-Martakert Highway Set to Open in 2016,” asbarez.com, Asbarez, May 27, 2015, 
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Figure 12 Vardenis - Martakert roadway (above) and Lachin roadway (below) overlayed with active 

earthquake faults 91 

Artsakh only uses road travel as a means of transport between Armenia and itself and 

does not utilize any other modes of travel, further increasing the costs of road travel and 

vulnerability of the transportation network.92 Although there is an airport in Artsakh’s capital 

city of Stepanakert, it has been inoperable since the eruption of the first Artsakh war in 1990.93 

There had been recent talks about the reopening of the airport for civilian use, but the ceasefire 

agreement led to the entrance of Russian peacekeepers who now ultimately use the airport’s 

facilities as their own military base.94 The peacekeepers are set to remain in the area for the next 

 
91 Vardenis - Martakert roadway and Lachin roadway overlayed with active earthquake faults, [computer map], 

opendatacontent, NCAR and Esri, Tamar Gharibian, and kardesarmenia, using ArcGIS Online [GIS 

software], prepared by Tamar Gharibian. 
92 Robert Avetisyan, interview by Tamar Gharibian, March 19, 2021. 
93 “Stepanakert Airport,” politicalholidays.com, Political Holidays, January 19, 2020, 

https://www.politicalholidays.com/post/stepanakert-airport. 
94 Mejlumyan, Ani, “Karabakh’s airport still waiting for takeoff,” eurasianet.org, Eurasianet, April 8, 2021, 

https://eurasianet.org/karabakhs-airport-still-waiting-for-takeoff. 
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five years per the terms of the agreement to fulfill their role of watching over the boundaries 

between Artsakh and Azerbaijan and ensuring the safe passageway along the Lachin corridor.95  

 The lack of redundancy in Artsakh’s roadway network as well as the lack of diversity of 

modes of travel increases the vulnerability of the entire transportation system. Further, the 

exposure to active earthquake faults and the unstable nature of the Lachin corridor due to threat 

of violence (save for the temporary presence of Russian peacekeepers) increases the sensitivity 

of the entire system and all of its assets.  

3.1.2 Energy and Water Utilities 

 The residents of Artsakh rely heavily on the contiguous and smooth operation of the 

Sarsang Reservoir. This reservoir is located along the Tartar River in the northern part of 

Artsakh. It supplies water for the residents of Artsakh as well as the region. Although the 

Karvachar region located between Armenia and Artsakh was also a large secondary resource for 

water supply, since that area was given to Azerbaijan per the terms of the agreement, about 80 

percent of Artsakh’s water generation is now compromised.96 This reduction in the supply of 

water creates vulnerable conditions for residents, agricultural production, and ultimately, the 

economic future of Artsakh.   

 Along with the lack in diversity of sources for water there is also the threat of hydro-

terrorism, a term coined by David Babayan, Artsakh’s press secretary, referring to the deliberate 

provision of access to potable water supply.97,98 Artsakh’s high exposure to and probability of 

 
95 Salpi Ghazarian and Steven Mann, “After War – Before Peace: Steven Mann,” November 12, 2020, in Unpacking 

Armenian Studies, produced by USC Institute of Armenian Studies, podcast, MP3 audio. 
96 Robert Avetisyan, interview by Tamar Gharibian, March 19, 2021. 
97 Ibid. 
98 “The presentation of the book by David Babayan ‘Hydropolitics of the Azerbaijan-Karabakh conflict’ took 

place.,” https://arminfo.info/full_news.php?id=38784&lang=3. 
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war with neighboring Azerbaijan places it at an even greater risk of being a victim of this type of 

terrorism.  

 Strides toward redundancy and continuity of water supply have been documented, 

however, through efforts coordinated by Armenians living in the diaspora and in Armenia. The 

ArmeniaFund, a philanthropic humanitarian organization aimed at raising funds for Armenia and 

Artsakh, has targeted projects to increase access to water for the entire region of Artsakh. Since 

the bulk of all arable lands in Artsakh are located in the southeastern portion while the Sarsang 

Reservoir is located in the northern portion, transporting water for irrigation becomes expensive 

and unreliable. After having identifying this as a critical issue, ArmeniaFund concentrated its 

efforts on developing a project that is comprised of digging deep-water wells, installing drip-

irrigation networks, and building power lines and substations to provide the energy for the drip-

irrigation system.99 This project is ongoing, and thus requires persistent supervision to track the 

progress.  

 The Sarsang reservoir also provides energy to the residents of Artsakh. A hydroelectric 

power plant is situated on the reservoir site, which connects to various power stations around the 

entire region. Prior to the signing of the agreement, 36 power stations were powered by the 

Sarsang power plant, however, with the cessation of critical territories, 30 power stations no 

longer provide energy to the residents of Artsakh.100,101 This means that Artsakh is currently 

operating using only 26 percent of the energy sources which it had access to prior to the war. A 

small percentage of the energy sources also comes from solar power, but the main source of 

 
99 “Construction of drip-irrigation systems in Artsakh,” armeniafund.org, ArmeniaFund, accessed April 15, 2021. 

https://www.armeniafund.org/project/construction-of-drip-irrigation-systems-in-artsakh/. 
100 Salpi Ghazarian, Emil Sanamyan, and Karen Harutyunyan, “After War – Before Peace: Life in Karabakh 

Today,” March 23, 2021, in Unpacking Armenian Studies, produced by USC Institute of Armenian Studies, 

podcast, MP3 audio. 
101 Robert Avetisyan, interview by Tamar Gharibian, March 19, 2021. 
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electricity comes from these power plants. Once again, the lack of diversity of sources for water 

supply and power places the residents of Artsakh in a vulnerable position. However, there are 

projects put in place that have great potential for strengthening and improving upon the existing 

systems and increasing the robustness of the assets. 

3.1.3 Buildings 

 Since Artsakh is a former state of the Soviet Socialist Republic, much of the urban 

planning and construction standards that are set for the region are based on soviet standards, 

which are outdated in regard to resilience and sustainability. Additionally, according to a UN 

report on progress toward sustainable development goals, most of the infrastructure in Artsakh 

does not contain public and green spaces that are inclusive in design and that equitably serve the 

public.102  

 
102 “National Review on Implementation of the Sustainable Development Goals: Republic of Artsakh (Nagorno 

Karabakh Republic).” 
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Figure 13 Key asset infrastructure, global land cover, and active earthquake faults in Artsakh 103 

 As figure 13 depicts, various schools, hospitals, and fuel stations are located along active 

fault lines within Artsakh or within a close proximity of areas with deciduous trees and cropland 

which may act as fuel in a wildfire. With critical facilities such as these located in areas exposed 

to natural disasters, it becomes even more imperative to adapt the facilities by adopting more 

resilient building code standards.  

 Manmade hazards such as terror attacks also pose a major hazard for physical 

infrastructure facilities in Artsakh. Over the course of the 44-day war in Artsakh, reports estimate 

damage to 76 schools, 25 crucial energy infrastructure objects and equipment including the 

central energy station, several local energy stations, a hydropower station, various key 

communications infrastructure including stations, towers, and the Head Office of the 

 
103 Key asset infrastructure, global land cover, and active earthquake faults in Artsakh, [computer map], NCAR and 

Esri, and kardesarmenia, using ArcGIS Online [GIS software], prepared by Tamar Gharibian. 
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Telecommunications Company, as well as health and medical centers including a maternity 

hospital in the capital city of Stepanakert.104,105 Smerch missiles also targeted various civilian 

settlements in Stepanakert and Shushi.106 Other cultural heritage sites such as churches, 

graveyards, memorials, and archeological sites were damaged, vandalized, or destroyed 

according to the final report by the Human Rights Ombudsman of the Republic of Artsakh.107 It 

is thus evident that in order for Artsakh to build more resilient systems, it must focus on the dual 

hazard types of natural hazards as well as manmade hazards which pose as risks to the 

maintenance of key assets and infrastructure as well as the preservation of culturally significant 

historical sites.  

3.2 Social 

 The social risks that are present for the residents of Artsakh are largely due to the 

instability that comes from the impacts of war, though several risks are also related to 

environmental health. The larger picture for Artsakh depicts a region that still faces 

consequences from wars of the past while dealing with the impacts of present-day attacks, whose 

culturally and historically significant artifacts and sites are prone to be vandalized and destroyed, 

but ultimately, whose collective Armenian identity has been a strengthening and motivating 

force to remain on their land and continue to rebuild. Other social vulnerabilities for the residents 

 
104 “Ad Hoc Public Report: The Armenian Cultural Heritage in Artsakh (Nagorno-Karabakh): Cases of Vandalism 

and at Risk of Destruction by Azerbaijan,” (The Human Rights Ombudsman of the Republic of Artsakh, 
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105 Associated Press, “Azerbaijan hits maternity hospital in conflict with Armenia over Nagorno-Karabakh,” 

usatoday.com, USA Today, https://www.usatoday.com/story/news/world/2020/10/29/azerbaijan-hits-
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106 “Updates From Artsakh: Maternity Hospital Bombed,” evnreport.com, EVN Report, October 28, 2020, 

https://www.evnreport.com/spotlight-karabakh/updates-from-artsakh-maternity-hospital-bombed. 
107 “Ad Hoc Public Report: The Armenian Cultural Heritage in Artsakh (Nagorno-Karabakh): Cases of Vandalism 

and at Risk of Destruction by Azerbaijan.” 
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of Artsakh lie within the healthcare system, emigration, the right to self-determination on an 

international scale, education, and access to clean water and sanitation services. 

3.2.1 Safety Concerns Due to Threat of War 

 Artsakh has a long history of being caught in the middle of wars and violence – the first 

Artsakh war that ended in 1994 still has lingering affects until today. Since the first ceasefire 

agreement was signed after that war, even with the presence of the international mediating 

organization, the OSCE Minsk Group, there have been continuous reports of breaches of the 

ceasefire agreement.108 This led to the four-day war in 2016, where an Azeri offensive once 

again initiated an attack on Artsakh. 109 Most recently, the 44-day war resulted in the significant 

loss of land, the death of more than 5,000 people, and dozens of Armenian prisoners of war still 

detained or missing-in-action.110 

 The instability in Artsakh lends itself to becoming instability on a regional scale, 

threatening any prospect of peace for the Southern Caucasus.111 It is not only the threat of 

renewed fighting, which history has shown is almost an inevitability, but also an undermining of 

any effort to guide regional cooperation, hindering any chance at prosperity.112 The creation of 

this “security vacuum” also enables an environment for organized crime and illegal 

 
108 Weise, Zia, Cienski, Jan, and Herszenhorn, David M., “The Armenia-Azerbaijan conflict explained,” 
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trafficking.113 Overall, with the threat of war and Artsakh’s high exposure to its impacts, not only 

do direct stakeholders of Artsakh including its residents suffer, but so does the future of the 

entire region.  

3.2.2 Threats to Cultural and Historic Preservation 

 As chapter 1 articulates, Artsakh’s Armenian history dates back several millennia. 

Artsakh is donned with churches, religious and cultural monuments, and archeological sites all 

over its landscape, which speaks to its rich cultural heritage. With the onslaught of war, however, 

many of those sites have been permanently damaged or destroyed (see figure 14 for an example 

of one such structure that was critically damaged).114 Reports from the human rights ombudsman 

of the Republic of Artsakh were published after the war with various images of vandalized 

churches and destroyed archeological sites as well as reports with video evidence of destruction 

and damage to memorials, cross-stones, and tombstones.  
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Figure 14 Armenian church St. Ghazanchetsots in Shushi, Artsakh bombed during the 44-day war 115 

Additionally, after the signing of the agreement, there were statements put out by the 

First Deputy Minister of Culture of Azerbaijan blatantly attempting to erase the Armenian origin 

of various churches and religious sites by claiming them as “Albanian.”116 According to Russian 

historian and anthropologist, Victor Schnirelmann, this practice of attempting to rewrite history 

is not a new tactic used by Azerbaijan as it has been previously used to claim “prominent 

medieval Armenian political leaders, historians, and writers who lived in [Artsakh] and 

Armenia…as ‘Albanians’” to undermine the presence and influence of Armenians in the 

region.117 The destruction of these culturally significant monuments and artifacts as well as the 

disinformation campaigns that are carried out by the Azeri government pose as a direct threat to 

the preservation of Armenian history and culture in Artsakh.   
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3.2.3 Identity and Mental Health  

 The history of war as well as the constant threat to destroy, deface, and erase Armenian 

cultural heritage and identity creates a rhetoric of deep mistrust towards Azeris for the Armenian 

people, causing its own set of issues that must be addressed as well.118 With increased 

polarization between both groups of people, any form of a diplomatic solution or attempts to 

come to a mutual agreement or understanding are immediately met with frustration and 

contempt.  

This mistrust and polarization have become a crucial part of the Armenian collective 

identity and has potential for strongly affecting the mental health and wellness of many 

Armenians, both living in Artsakh and directly affected by the war, and also living in the 

diaspora. For Armenians living in Artsakh, the constant threats of war, the loss of family 

members, and the unprovoked attacks by Azerbaijan are a harsh reality. Even after the end of the 

first Artsakh war in 1994, the remnants of landmines from the war continue to take lives until 

today.119 These explosions not only serve as a reminder of the war of the past, but as a reminder 

of the realities of the day. One in five people living in areas of conflict suffer from some form of 

a mental health condition which ranges from post-traumatic stress disorder to mild depression 

and anxiety.120  

Mental health is also a concern for Armenians living in the diaspora, who in many cases, 

feel helpless in the face of war which took place in Artsakh and who, for generations, have been 
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taught to venerate and revere to the “holy land” which is Artsakh. Survivor’s guilt transformed 

into diasporan guilt, many Armenians living outside of Armenia or Artsakh feel as though their 

mere existence outside of a homeland is cause for feelings of guilt. Some even feel 

“systematically traumatized in the transmission of unrecognized trauma” through stories they’ve 

been told of the past and the conflict that they see in the present day.121  

Fortunately, mental health resources for Armenians living in Armenia and Artsakh as 

well as the diaspora exist through various organizations including the Armenian Mental Health 

Initiative.122 This initiative is comprised of mental health professionals who seek to provide 

counseling services and other resources to the Armenian community to help them deal with 

consequences and repercussions of the war including grief and loss, post-traumatic stress, 

refugee help, and psychological first aid.123 With the identity and mental health aspect largely 

ignored when historically seeking solutions to conflict, this problem continues to perpetuate 

itself onto future conflicts unless it is directly addressed through a formal course of action.124  

3.2.4 Healthcare System 

 The healthcare system in Artsakh follows the former Soviet Semashko healthcare 

structure, where communities had varying levels of service and health facilities dependent upon 

their size and urban or rural nature.125 Prior to the onslaught of COVID-19 and the war, an 

overwhelming majority of deaths in Artsakh were due to non-communicable diseases including 
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125 Michael E. Thompson, Alina H. Dorian, and Tsovinar L. Harutyunyan. “Identifying priority healthcare trainings 

in frozen conflict situation: The case of Nagorno Karabagh.” 
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cardiovascular diseases which accounted for about 67 percent of deaths.126 With the added 

complexity of COVID-19 and the war, however, there has been a dramatic change in the health 

needs and opportunities for improvement for Artsakh and its residents.  

Migration and lack of access to clean water and adequate health services are leading 

factors that increase the risk for populations of contracting epidemic diseases.127 The 44-day war 

exacerbated the health problems in Artsakh, and developed into a huge threat to the health of the 

residents who became more vulnerable to contracting COVID-19 due to the new, deteriorated, 

and unsafe living conditions that came along as a consequence of the war. Figure 15 depicts the 

weekly average rate of COVID-19 in Armenia before and during the war. It clearly shows a 

dramatic increase of cases starting on the week of September 27th, the day of the first attack by 

Azerbaijan on Artsakh. This increase correlates to the displacement of over 70,000 people from 

Artsakh to Armenia due to the attacks on the civilian population leading to unsafe living 

conditions in Artsakh.128 
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Figure 15 Weekly average rate of COVID-19 in Armenia before and during the war 129 

Among some of the documented vulnerabilities that are prevalent in the health system in 

Artsakh are the lack of adequate and desired training for nurses, physicians, general healthcare 

providers, and management systems, an absence of modern healthcare technology, and a general 

lack of health education or promotion among the public.130,131 All of these deficiencies in the 

system lead to an ill-prepared population especially in the face of natural disasters or war. With 

proper implementation of disease tracking and controlling measures, upgrades to the physical 

health clinics with up-to-date medical equipment, relevant medical training for all healthcare 

personnel, and informative public health campaigns, Artsakh can start improving upon its system 

and providing services for its residents.  
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3.2.5 Migration 

 Artsakh’s population had been progressively increasing from 2016 to 2020, however, due 

to the effects of the war, the population of Artsakh has drastically decreased since then.132 Other 

than the thousands of soldiers who died in battle or who are still missing as prisoners of war, the 

terms of the agreement which attributed over 70% of Artsakh’s territory to Azerbaijan caused the 

displacement of over 40,000 residents who are now refugees either living in Armenia or in 

another country.133  This decrease in population affects the economic prosperity, the well-being 

of the remaining population, and the future of Artsakh as a whole since many of the remaining 

residents are either too old to relocate or widowed mothers with young children.134  

 Prior to the war, however, outward migration for the residents of Artsakh was largely due 

to the pursuit of greater opportunities for personal and economic development.135 A large reason 

for the lack of opportunity within Artsakh’s boundaries has to do with its reliance on Armenia 

and Armenia’s poor relationships with its direct neighbors. This results in an indirect reliance on 

actors such as Russia, which halts the progress toward any democratic reforms and becomes a 

contributing factor for the educated youth leaving Artsakh to go to places with greater 

opportunities for growth.136  
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3.2.6 Governance and its Challenges 

 The Republic of Artsakh is not an internationally recognized country. This lack of 

recognition brings with it its share of challenges and problems which trickle down into the 

political realm, and more specifically, in this context, into the realm of negotiations after war 

towards peaceful resolutions. It is therefore impossible for any political entity, including 

Armenia, to allow Artsakh as an equal partner in any political processes.137 Although Artsakh 

and the Armenian communities that live therein are the primary stakeholders to the conflict who 

suffer the direct consequences of war, they are not represented by themselves on the negotiating 

table, but rather, by Armenia.138 There are multiple challenges that stem from this reality, least of 

which are political actors acting for their own gain or personal interests rather than the interests 

of the region at hand.  

 Another challenge that the Armenian people face is a lack of transparency by the 

Armenian government, a main negotiator and representative body for Artsakh in its political 

affairs. The 44-day war showed the Armenian people in Armenia and in the diaspora that the 

reality of the situation is often very different than the rhetoric surrounding the situation. Up until 

the agreement was signed on November 9th, the government of Armenia along with the support 

of representatives from the government of Artsakh spread the slogan, “we will win” which 

became the shot that heard around the Armenian world. Shirts, hats, mugs, stickers, and even 

bags of coffee were printed with the slogan and sold in efforts to support the military in Artsakh. 

 
137 Salpi Ghazarian (Director of the USC Institute of Armenian Studies), interview by Tamar Gharibian, April 19, 

2021, 

https://www.temi.com/editor/t/IIrKozisPnOb65o7Fqw0Yon9OEhHdiMEIgoavVwFOmNWyHdbVsKfwM

w799jODCDwgsr_hKwzfxFmKXu3q_Z0hCvCsY8?loadFrom=SharedLink. 
138 Gamaghelyan, “Rethinking the Nagorno-Karabakh Conflict: Identity, Politics, Scholarship,” 45. 
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More than anything, this slogan formed a sense of community and comradery in a world where 

most Armenians live thousands of miles away from the conflict.  

With encouraging statements from the Prime Minister of Armenia emphasizing the need 

for victory in this conflict, many believed the image of hope rather than focusing on the reality of 

the situation on the ground.139 Therefore, the agreement that was signed by the same entity who 

was confidently proclaiming impending victory led to mistrust among the Armenian people and 

a lack of confidence in the system of self-governing which was now in flux.140 

3.2.7 Education 

 With the war came the direct effects of destruction and damage to several public facilities 

and disruption of various operations including the education system and schools in Artsakh.141 

Residual consequences of the war on the education system, however, stem from the displacement 

of teachers and students from their homes and into completely new environments.142 New 

challenges that the education system faces are also related to treating and responding to the 

mental health needs of the students and staff who just recently went through the traumatic 

experience of seeing war. Organizations like Teach For Armenia who have been operating in 

Artsakh since 2017, however, provide opportunities for teachers and specialists to teach in 

communities in Artsakh who have experienced a decline in population or any other lingering 

effect due to the war.143  

 
139 Nikol Pashinyan, “This is a new Sartarabad, we must without a doubt win,” October 3, 2020, Yerevan, Armenia, 

Youtube premiered video, https://www.youtube.com/watch?v=xQwPKPwP8D4. 
140 Salpi Ghazarian, Emil Sanamyan, and Karen Harutyunyan, “After War – Before Peace: Life in Karabakh 

Today,” March 23, 2021, in Unpacking Armenian Studies, produced by USC Institute of Armenian Studies, 

podcast, MP3 audio. 
141 “General Report,” artsakhombuds.am 
142 Civilnet, “Teach for Armenia: Education in Post-War Artsakh,” March 23, 2021, Artsakh, Youtube video, 

https://www.youtube.com/watch?v=j90-CDOTjY8. 
143 Ibid. 
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3.2.8 Clean Water and Sanitation 

 Artsakh’s municipal government provides services like access to clean water, sanitation 

services, and solid waste disposal and management, however, disparities exist in the level of 

access to these services. Much of the disparity is due to the rural or urban nature of communities. 

According to a document from the United Nations that was published before the war, about 85 

percent of the urban population had access to sanitary services whereas only 10 percent of the 

rural population had access to the same services. This same disparity exists for access to 

centralized water supply and solid waste collection.144 Although there is yet to be any 

documented update to this situation since the end of the war, with the lack of redundancy in road 

infrastructure and a loss of assets that provide access to clean water and sanitation, the situation 

is bound to face many more complexities and challenges in the time to come.  

3.3 Economic 

 Many of the economic risks that Artsakh faces stem from the underlying constraints that 

the geopolitical situation warrants for the region. Artsakh has a state budget which is generated 

by taxing citizens, private investments, humanitarian donations, and an annual interstate loan 

from Armenia.145 Artsakh heavily relies on Armenia’s economic support since it is the only 

country through which it trades and since it receives an interstate loan from the Republic of 

Armenia which it pays back in the way of customs collections.146 This reliance on Armenia also 

implies that the economic challenges that Armenia faces have the potential of trickling down to 

become a part of Artsakh’s issues as well. 

 
144 “National Review on Implementation of the Sustainable Development Goals: Republic of Artsakh (Nagorno 

Karabakh Republic).” 
145 Robert Avetisyan, interview by Tamar Gharibian, March 19, 2021. 
146 Ibid. 
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 Armenia’s limited regional cooperation with the rest of the Southern Caucasian states 

increases its economic isolation and poses as a great risk to its future and Artsakh’s future by 

association.147  Armenia has been placed under an economic blockade by its neighboring 

countries of Turkey and Azerbaijan.148,149 With the agreement’s newly set borders for Artsakh, 

this means that Artsakh is completely surrounded by a country who has economically isolated 

the only country that Artsakh has trade relations with. Armenia’s exclusion in regional 

cooperation thus poses as a huge economic risk for Artsakh by placing it in a situation where it 

has no diversity in its formal foreign relationships and it is surrounded by Azerbaijan which has 

an uncooperative and hostile relationship with Armenia. 

 By placing foreign relationships aside, however, Artsakh is approximately at the same 

economic production levels as its neighboring countries in the Southern Caucasus and it even 

exceeds in employment levels. As figure 16 depicts, Artsakh’s gross domestic product per capita 

in 2019 was about $4300, whereas Armenia, Azerbaijan, and Georgia are at $4600, $4800, and 

$4700, respectively.150,151 Additionally, figure 17 depicts the unemployment rate as a percentage 

of the total labor force which was about 6.7% for Artsakh in 2019 whereas Armenia, Azerbaijan, 

and Georgia were at 18.3%, 4.9%, and 11.6%, respectively.152,153 

 
147 German, “The Nagorno-Karabakh Conflict between Azerbaijan and Armenia: Security Issues in the Caucasus,” 

223. 
148 Ibid, 219. 
149 Sarvarian, “The Artsakh Question: An Analysis of Territorial Dispute Resolution in International Law,” 191. 
150 Government of the Republic of Artsakh, “Main Socio-economic Indicators of the Republic of Artsakh,” 2020, 

accessed February 20, 2021. 
151 The World Bank, “GDP (current US$) – Armenia, Azerbaijan, Georgia” data.worldbank.org, The World Bank 

IBRD IDA, 2019, https://data.worldbank.org/indicator/NY.GDP.MKTP.CD?locations=AM-AZ-GE. 
152 Government of the Republic of Artsakh, “Main Socio-economic Indicators of the Republic of Artsakh,” 
153 The World Bank, “Unemployment, total (% of total labor force) (modelled ILO estimate) – Armenia, Azerbaijan, 

Georgia,” data.worldbank.org, The World Bank IBRD IDA, 2019, 

https://data.worldbank.org/indicator/SL.UEM.TOTL.ZS?end=2020&locations=AM-AZ-

GE&start=1991&view=chart. 
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Figure 16 Gross domestic product per capita for the Southern Caucasian states of Artsakh, Armenia, 

Azerbaijan, and Georgia (compiled by Tamar Gharibian) 154,155 

 

Figure 17 Unemployment percentages of the total labor forces of the Southern Caucasian states of 

Artsakh, Armenia, Azerbaijan, and Georgia (compiled by Tamar Gharibian) 156,157 

 
154 The World Bank, “GDP (current US$) – Armenia, Azerbaijan, Georgia. 
155 Government of the Republic of Artsakh, “Main Socio-economic Indicators of the Republic of Artsakh.” 
156 The World Bank, “Unemployment, total (% of total labor force) (modelled ILO estimate) – Armenia, Azerbaijan, 

Georgia.” 
157 Government of the Republic of Artsakh, “Main Socio-economic Indicators of the Republic of Artsakh.” 

0

1000

2000

3000

4000

5000

6000

2015 2016 2017 2018 2019

$
 T

h
o

u
sa

n
d

Gross Domestic Product Per Capita

Artsakh Armenia Azerbaijan Georgia

0

2

4

6

8

10

12

14

16

18

20

2015 2016 2017 2018 2019

%
 U

n
em

p
lo

ye
d

Unemployment Percentage of Total Labor Force

Artsakh Armenia Azerbaijan Georgia



64 
 

Without weighing in any interstate political challenges or conflicts, the numbers clearly depict 

that Artsakh itself is not far behind its regional neighbors in terms of GDP or unemployment, 

strengthening the case for its call for international recognition as a sovereign state.  

 As chapter 2 indicated, the impacts of war, and in particular, the most recent 44-day war 

do not only have direct impacts, but they also indirect impacts for the residents of Artsakh and its 

prosperity. Up until November 9, 2020, the borders of Artsakh extended to include arable soil 

and four gold and copper mines which were responsible for about half of Artsakh’s domestic 

production. Two of the four mines alone were estimated to account for 32 percent of Artsakh’s 

revenues and 60 percent of Artsakh’s exports in 2019.158 With the determination for the borders 

of Artsakh that was made via the agreement signed by Russia, Armenia, and Azerbaijan, 

however, two of the four mines now fall under the jurisdiction and control of Azerbaijan and 

another mine remains unable to operate because the pumping station required to operate it also 

fell under Azeri control (see figure 18 for a map of the locations of the mines).159  

 
158 Mejlumyan, Ani, “Following war with Armenia, Azerbaijan gains control of lucrative gold mines,” 

eurasianet.org, Eurasianet, January 27, 2021, https://eurasianet.org/following-war-with-armenia-azerbaijan-

gains-control-of-lucrative-gold-mines. 
159 Hergnyan, Seda, “Fate of Artsakh’s Kashen Mine, a Major Taxpayer, Remains Unclear,” hetq.am, Hetq 

Investigative Journalists, December 11, 2020, https://hetq.am/en/article/125270. 
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Figure 18 Armenia and Artsakh pre- and post- war boundaries with mine locations and indication of 

whether they are or are not controlled by Artsakh 160 

Further, with the loss of majority of the southern portion of Artsakh, 90% of the arable soil was 

lost as well.161,162 With the sectors of agriculture and mining taking large hits, the economy of 

Artsakh also suffers immensely. Recommendations for rectifying this gap in income for Artsakh 

are discussed in the “Recommendations” section.  

3.4 Environmental 

 The environmental systems in Artsakh are highly exposed to the threat of seasonal 

wildfire hazards and deforestation as well as degradation of the natural ecosystems by war 

 
160 Armenia and Artsakh pre- and post- war boundaries with mine locations and indication of whether they are or 

are not controlled by Artsakh, [computer map], Tamar Gharibian and kardesarmenia, using ArcGIS Online 

[GIS software], prepared by Tamar Gharibian. 
161 Salpi Ghazarian, Emil Sanamyan, and Karen Harutyunyan, “After War – Before Peace: Life in Karabakh 

Today,” March 23, 2021, in Unpacking Armenian Studies, produced by USC Institute of Armenian Studies, 

podcast, MP3 audio. 
162 Robert Avetisyan, interview by Tamar Gharibian, March 19, 2021. 
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weaponry including landmines and white phosphorus munitions. As figure 19 depicts, Artsakh 

itself is predominantly covered by broadleaved deciduous tree cover and herbaceous and rainfed 

cropland, thus creating ample opportunities for small flares to break out into large wildfires.  

 

Figure 19 Land Cover in Artsakh in 2018 163 

 Furthermore, with the unlawful use of chemical weapons in forestland, valuable natural 

assets, ecosystems, and habitats can be destroyed and leave behind contaminated grounds, rivers, 

and underground water threatening the existence and health of the residents of Artsakh and 

wildlife for years to come.164 The Armenia Tree Project (ATP) is a non-profit organization that 

operates out of Armenia which is committed to the recultivation of deforested land, teaching and 

 
163 Land Cover in Artsakh in 2018, [computer map], NCAR and Esri and kardesarmenia, using ArcGIS Online [GIS 

software], prepared by Tamar Gharibian. 
164 “Ecocide Alert in Nagorno-Karabakh region amidst war between Armenia and Azerbaijan,” transparency.am, 

Transparency International Anticorruption Center, November 2, 2020, 

https://transparency.am/en/news/view/3179. 
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implementing sustainable environmental practices and fire safety, promoting the education and 

awareness of the residents about the values of environmental stewardship, and even providing 

opportunities for employment to the residents which it serves.165 The work done by ATP is an 

invaluable resource for the preservation of wildlife and its prosperity and health of the residents 

of Artsakh which should be embraced and supported for a safer and more sustainable 

environmental future for the region. 

 Given the risk analysis of the existing conditions for the physical, social, economic, and 

environmental systems in Artsakh, it is now necessary to view international best practices that 

may serve to guide the implementation of resilience strategies in Artsakh. The next chapter 

reviews these best practice case studies according to the hazard or risk which they have helped to 

mitigate and identifies where analogous structures could be used in the case of Artsakh.   

 

 

 

 

 

 

 

 

 

 

 

 

 
165 “Armenia Tree Project – Home page,” armeniatree.org, Armenia Tree Project, accessed April 15, 2021, 

https://www.armeniatree.org/?lang=en. 
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RECOMMENDATIONS: PROPOSED RESILIENCE FRAMEWORK 

 After having determined the hazards that Artsakh is exposed to, assessed the risks that it 

faces, identified the vulnerabilities in the physical, social, economic, and environmental systems, 

and reviewed best practices for places facing similar risks, several types of regional planning 

actions deem themselves to be the most meaningful towards accomplishing greater, sustainable 

resilience in Artsakh. Hardening and protecting existing or new infrastructure by making them 

more durable, implementing new educational campaigns and programs for the advocacy of 

sustainable and resilient practices, and adjusting operations and adding new behaviors aimed at 

increasing redundancy and diversity in critical assets can help make Artsakh more adaptive in the 

face of any hazard event.  

This section spells out specific recommendations according to the research that was 

conducted; for convenience, they are organized according to the type of action they encompass 

(see figure 22 for a tabular visualization of all recommendations). A practitioners’ guide to these 

recommendations is also provided as a supplementary resource to this document for convenience 

and clarity. All recommendations are underlined by the fact that in order to implement any of 

them, there must be continued and adamant support by the governments of Artsakh and Armenia. 

It is recommended that a division focused on resilience be created within the Department of 

Emergency Situations in Artsakh to accomplish this task and to carry out operations in the future. 
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Figure 22 Table of recommendations 

1. Hardening and protecting existing or new infrastructure by making them more 

durable 

A. Slowly transition to more sustainable, earthquake, drought, and wildfire resilient designs 

for new buildings by revising infrastructure design codes and standards. 

This recommendation will help combat the risks related to earthquakes, wildfires, and 

drought. By implementing more sustainable designs for new infrastructure facilities, the physical 
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critical assets and links connecting those assets to one another can become more durable in the 

face of a shock or disturbance. Further, by utilizing sustainable designs for new buildings and 

roads, those developments will last longer, cost less, and become more reliable for the residents 

of Artsakh. 

B. Harden existing infrastructure (retrofit structures that need retrofitting according to 

vulnerability analysis) including buildings, roads, and critical utilities facilities. 

This recommendation will combat the risks related to earthquakes, wildfires, and drought. 

Similar to the previous recommendation except applied to existing buildings and facilities, this 

suggestion ensures the fortification of the critical road network and energy and water utilities. 

C. Create a system for documenting and protecting all culturally significant or historic 

artifacts, monuments, and structures to increase local efforts towards preservation rather 

than heavy reliance on international actors. 

This recommendation will work to target the risks related to earthquakes, wildfires, and 

war. By documenting all culturally significant monuments and having a formal method for 

historic preservation of artifacts that cannot be placed in a museum, protective barriers can be 

placed against vandalism and destruction, and the historic integrity of these artifacts can be 

upheld. 

D. Work with existing efforts to integrate more trees in agricultural systems and restore 

natural ecosystems to increase capacity to adapt to changes in climate. 
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This conservation and ecosystem-based recommendation will work to combat the risks 

related to seasonal drought. By adding greater tree density, vulnerability to drought can be 

decreased, preservation of natural landscapes and the environment can be increased, and 

residents can have greater economic gains due to the increase in productivity.  

2. Implementing new educational campaigns and programs for advocacy of 

sustainable and resilient practices 

A. Incorporate fact-based hazard risk communication campaigns such as education, 

outreach, health promotion, and specialized training to all residents of Artsakh. 

This recommendation will work to combat the risks associated with the potential disastrous 

effects of earthquakes, wildfires, droughts, and war. This strategy can help with training and 

teaching new methods to achieve greater energy and water autonomy such as the use of solar 

panels or ecosystem-based adaptation (EbA) strategies for water use and conservation. With the 

emergence of new technologies such as these, it is equally important to provide access to all 

interested residents through outreach and public awareness campaigns.  

This type of outreach can also encourage greater economic prosperity and provide 

opportunities for employment by increasing the involvement of the residents in their local 

communities. This community-centered approach can then aid in providing a sense of 

community for residents and may even help combat the high rates of emigration by providing 

incentives for residents to retain sustainable and resilient lifestyles from their own homes. 

Examples of topics for some trainings or education campaigns that may benefit the 

residents of Artsakh are mental health education, basic hygiene and health information and 

screenings, training on sustainable farming practices, water conservation and EbA training, fire 

safety training and education, and harm surrounding deforestation education. 
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B. Increase general and specialized healthcare training to all local health care 

professionals. 

This recommendation will inevitably prove to be very useful for all residents of Artsakh, 

and it will especially work to combat the many risks related to war. With the availability of 

quality advanced healthcare and increased training opportunities, the residents of Artsakh will be 

better prepared to respond to medical emergencies including but not limited to those related to 

war.  

In order to implement such a program, cooperation of international organizations, the 

governments of Artsakh and Armenia, and the collective power of the over 8 million Armenians 

living in the diaspora can be utilized. By utilizing the diaspora, an additional risk of the threat of 

increased emigration could also be tackled.  

C. Encourage private entrepreneurship and business-generation by having a government 

stipend program to any eligible applicants who are seeking to grow or build sustainable 

businesses. 

This strategy will generally increase the long-term sustainability in Artsakh and help to 

combat the risks of high rates of emigration and lack of redundancy in opportunities for 

employment. This strategy will help to increase employment and increase the incidence of self-

reliance and autonomy for residents of Artsakh. Additionally, it encourages community 

involvement and citizen engagement while providing an incentive to combat emigration of the 

younger population and immigration of former residents.  
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3. Adjusting operations and adding new behaviors aimed at increasing redundancy 

and diversity in critical assets. 

A. Build resilience by encouraging and increasing the frequent use of mapping of natural 

landscape as well as physical structures and data collection. 

This strategy is highly recommended for the multitudinous benefits that it can have for the 

present and future of Artsakh. Firstly, it can help combat the risks related to earthquakes, 

wildfires, drought, and war. By creating a system for generating an open-access data sharing 

network related to mapping geographic systems, up-to-date data can be utilized by practitioners, 

professionals, and researchers alike. This system can help to inform the decision-making 

processes when Artsakh is in a pre- or post-hazard situation, but it can also guide the 

development of vulnerability assessments by providing tools to identify transportation, 

communication, energy, and water infrastructure and system assets. This type of mapping can 

prove to be an invaluable resource when forecasting future scenarios.  

B. Create a Hazard Identification and Risk Assessment Plan (HIRA) and perform regular 

vulnerability analyses to update. 

This recommendation is a critical strategy to aid in preparedness and mitigation in the event 

of a major hazard. With preventative measures in place as well as a plan of action to respond to 

an earthquake, wildfire, drought, or war event, the residents of Artsakh will become more 

protected and Artsakh will become more absorptive and stable in the event of any hazard. It is 

advised that this recommendation be used in conjunction with the previous recommendation so 

that consistently updated mapping data can be utilized for detecting vulnerable areas, critical 

assets, and structures to increase diversity of said assets.  
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C. Utilize the growing Armenian diaspora by creating opportunities for leveraging their 

support and building strong channels for connection and collaboration. 166 

This strategy is highly recommended for the long-term sustainability of Artsakh. Among 

the many advantages that this could have on the residents of Artsakh are its ability to combat the 

high rate of emigration, to increase the opportunities for access to uninterrupted education, and to 

aid in mental health education and advocacy. This recommendation comes through the 

realization that there are already a large set of informal structures set in place by the diaspora 

which function independently of one another and of any formal institutions in order to contribute 

to Armenia and Artsakh in any way they can.  

The collective power of the diaspora was observed during the 44-day war, which resulted in a 

huge uptick in the participation of the diaspora via large-scale monetary donations, humanitarian 

aid, volunteer assistance, and the formation of a multitude of informal organization aimed at 

providing help and assistance to those in need in Artsakh. By leveraging the power of those 

informal structures and providing guidance through a strong, supportive platform for them to 

achieve their greatest potential, Artsakh’s and Armenia’s governments could benefit greatly from 

this partnership. Support could be provided by the government in terms of providing basic needs 

assistance like lodging and transportation to further encourage participation. By combining these 

efforts with existing efforts already aimed at repatriation and increased participation of the 

diaspora in Armenia and Artsakh like Birthright Armenia and Armenia’s Step Toward Home 

 
166 Suggestion formulated in conjunction with ideas posed through dialogue with Salpi Ghazarian. 
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Program, Artsakh can begin to utilize the power of the diaspora in its path towards greater 

resilience.167,168 

D. Increase the percent of government funds that are spent on climate-friendly energy and 

water sources.  

This recommendation will work to prepare for the hazards of drought and war by 

increasing the redundancy in energy and water facilities and growing the number of sustainable 

and renewable sources for energy. This added diversity in sources can prove to be largely helpful 

in providing equitable access to water and energy as well as in preparing to readjust in the case 

of destruction or loss of existing water pumps or energy sources. Additionally, harnessing energy 

and water through sustainable methods will benefit the environment and provide long-term 

monetary benefits to Artsakh. 

Artsakh’s limited use of solar panels should be utilized and further cultivated to provide 

greater sustainable and renewable energy and autonomy for residents and to increase the 

diversity of sources through which they obtain their energy and power. 

E. Improve access to green and public spaces, especially for people with disabilities or for 

people that have hinderances to their mobility. 

This recommendation will provide greater long-term sustainability and will provide 

equitable access to public parks and green spaces, which will inevitably increase advocacy for 

mental and physical health. This strategy works to actively engage communities in each locality 

 
167 “Step Toward Home,” diaspora.gov.am, The Office of the High Commissioner for Diaspora Affairs, accessed 

April 17, 2021, http://diaspora.gov.am/en/programs/24/qayl_depi_tun. 
168 Birthrightarmenia.org, Birthright Armenia, accessed April 17, 2021, https://www.birthrightarmenia.org/en/. 
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towards achieving greater sustainably in their regions while also encouraging the community to 

take an interest in the matter because it will provide direct benefits to them. 

Cumulative Impacts of These Recommendations 

All these recommendations could be considered in order to achieve greater resilience in 

Artsakh. However, it is imperative to involve the community in any decisions that are made with 

the intentions of benefitting them that or affecting them in any way. As is true for urban planning 

everywhere else, the opinions and thoughts of the stakeholders involved must be critical aspects 

to consider prior to making any final determinations or decisions.  

 Planning for resilience by increasing the durability and redundancy in infrastructure 

assets, incorporating environmentally sustainable practices in agricultural production and energy 

and water sourcing, adding opportunities for trainings and public awareness campaigns 

surrounding healthcare, mental health, innovations in farming, fire safety, and water 

conservation, and incentivizing the development of new economic opportunities that may stem 

from sustainable businesses can prove to be largely beneficial for the current residents of 

Artsakh. However, all of these actions must be underlined by the formation of a Hazard 

Identification and Risk Assessment plan and the continued tracking of vulnerabilities by the use 

of open-access mapping of the physical landscape to ensure proper allocation of resources and 

adequate forecasting data. As always, utilizing the strengths of a system can prove to make the 

difference between success of strategy implementation and failure to meet the challenge – as 

such, it is critical for Artsakh and Armenia to engage the diaspora in their efforts to create a more 

resilient future for Artsakh.  
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CONCLUSION 

 The practice of resilience planning is in many ways like an insurance policy for the actors 

at play. Whether a large hazard event occurs in the future or there is a breach in the adequate 

functioning of critical assets and facilities, planning in advance to prepare for such hazards is a 

smart way to ensure the ability of a system to cope and adapt to changing conditions. Artsakh has 

faced many hardships in the past, and it still faces many challenges today that are largely due to 

the geopolitical status of the region and the instability that comes with the continued dispute over 

its borders. In addition, Artsakh faces its own inherent challenges due to its exposure to natural 

hazards like earthquakes, wildfires, and drought. These hazards pose varying risks to the 

physical, social, economic, and environmental systems that propagate directly to the residents of 

Artsakh and its future prosperity. 

 In order to properly adapt to or mitigate the risks associated to the aforementioned 

hazards, effective and sustainable strategies must be formulated and followed. The delineated 

strategies mentioned in the previous section combine to develop a framework without which 

hazards that Artsakh encounters in its future will inevitably become disasters. These strategies 

consider Artsakh’s evident shortcomings in planning, its current state of affairs, and the 

projected positive results of filling in those gaps to develop a proposed resilience framework 

which will increase the flexibility, durability, and adaptability of Artsakh. Suggestions for further 

research related to Artsakh’s resilience include a robust analysis of the processes for hardening 

critical asset infrastructure and incorporating new, sustainable solutions for energy, water, and 

electricity facilities, an assessment of existing connections between the diaspora and the 

homeland and opportunities for investment therein, and closer look into how to make 

improvements upon the current system of vulnerability assessments and climatic and war-related 

impact modeling. 
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