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Introduction  
 

The national adaptation plan (NAP) process was initiated under the United Nations Framework 
Convention on Climate Change (UNFCCC) to address medium- and long-term climate adaptation needs. 
The process was established in 2010 at the 16th Conference of Parties to the UNFCCC, and its targets were 
refined as part of the 2015 Paris Climate Agreement, which was ratified by the Republic of Armenia in 
2017. The NAP process is intended as an iterative, country-owned planning process that allows each 
country to identify, address and review their evolving adaptation needs, issues, gaps, priorities, and 
related resource requirements within the context of national development plans. The National Adaptation 
Plan (NAP) compiles a series of national and sectoral documents. 

The “National Adaptation Plan to advance medium and long-term adaptation planning in Armenia” 
GCF/UNDP project supports the Government of Armenia to advance its medium and long-term adaption 
planning, including for water sector. Specifically, the project aims to: (i) address the barriers identified 
during the stocktaking exercise; (ii) support the prioritization of adaptation options and investments in six 
priority sectors, including water; and (iii) support the identification of financing options for the 
implementation of the prioritized adaptation options identified throughout the project.  

In 2019-2020 a stocktaking exercise to identify legal, institutional, vulnerability assessment and 
adaptation gaps and barriers in water resources management under climate change conditions1 was 
implemented under the GCF/UNDP project. Based on this exercise, the development of the water sector 
adaptation plan provides the context for operationalizing adaptation planning within the existing 
governance structures. It helps prioritize climate change adaptation activities and related investments in 
the water sector through participative process. 

 

1. Setting the scene  
1.1. Armenia’s national Adaptation Planning Process 

Climate priorities for Armenia communicated in the 2021 National Determined Contributions2:  

On April 22nd 2021, the Government of the Republic of Armenia approved the Nationally Determined 
Contribution 2021-2030 of the Republic of Armenia to the Paris Agreement. The NDC is the primary means 
for Armenia to identify key needs in the priority sectors together with a focus on ecosystem approach. It 
considers the natural ecosystem adaptation approach pivotal for Armenia’s adaptation strategy and 
actions and a basis for the development of the National Adaptation Plan 2021-2030.  

Ecosystem based approach is expected to be reflected in Sectoral Adaptation Plans (SAPs). As regards the 
water sector adaptation plan, most of the principles of the ecosystem approach are addressed, as shown 
in the table 1.  

 

1 http://nature-ic.am/Content/announcements/12691/NAP_Water%20Assessment%20Report_ENG_final.pdf 
2 Source : NDC 2021 

8 
 

                                                            



Table 1: consistency of the WSAP in Armenia with the CBD ecosystem approach  

 
Legend :    effective (1)source: https://www.cbd.int/ecosystem/principles.shtml 

    on-going  
    not effective  
    out of the scope  

 



The integration of EbA principles into measures of the Water sector adaptation plan is effective for a few 
measures already implemented such as i) the development of RBMPs all over the country that considers 
appropriate spatial scale; ii) or the management of Lake Sevan that seeks the best balance between 
conservation and use of biological diversity. However many measures still need to be developed or 
implemented further to be effective such as the decentralization of water management at the lowest 
appropriate level, or the delivery of water to farming systems eco-compatible, or the enforcement of 
environmental flows for all rivers. At last, the strict application of water allocation considering the needs 
of aquatic ecosystem and the consideration of the functions of the ecosystems and protected areas need 
the strongest efforts to fully comply with the CBD ecosystem approach.  

National adaptation Plan to climate change and the list of measures for 2021-2025  

The National adaptation Plan (NAP) is part of the NDC of the Republic of Armenia. It is an iterative process 
to fulfill Armenia’s commitment to the UNFCCC and operationalize adaptation planning at all levels. It 
unifies the strategic sector and regional investment plans in climate change adaptation.  

The Framework NAP is designed to complement existing planning processes. It does not prescribe how 
sectors and marzes should or will conduct their policy and planning processes, but provides guidance on 
good practice. It is driven by four important values that the WSAP fully embraces: 

1) Specificity: Not all sector and marz can be treated the same; 

2) Simplicity: The adaptation planning process must be open, transparent, and flexible enough to meet 
the needs of stakeholders across different timeframes;  

3) Equity: The benefits of adaptation flow to the country as a whole; 

4) Scalability: The adaptation planning process must be national in scale and local in implementation. 

Under this Framework NAP, sector Adaptation Plans (SAPs) are required to be developed/updated every 
five years for sectors that are most vulnerable to climate change. These sectors are water, agriculture, 
energy, settlements, human health and tourism. Adaptation measures of the water sector may be 
common to several key sectors, may have impacts or depend on other sectors and marzes, this is the 
reason why a cross sectoral analysis is part of the WSAP.  

Eight principles of the NAP guide integration of climate adaptation into all policy and programming for 
Armenia. The WSAP addresses these principles in a manner that they are fully integrated to the national 
water strategy and policy planning. Consequently the Table 2defines the outcomes of the WSAP that will 
drive the adaptation of the water sector to climate change for the five years cycle coming. 

Finally the NAP identifies three key types of barriers to adaptation: Governance and institutional barriers; 
Information, knowledge, and technology barriers; Financial barriers. The WSAP identifies specific gaps 
that prevent the water sector to adapt to climate change according to these barriers and three other types 
considered as crucial ones for the water sector: legal, education and research and policy. It includes 
measures required to address these gaps and establishes priority for the five years ahead according to a 
risk and feasibility analysis.  

The National Security Strategy of the Republic of Armenia (2020) refers to climate change and adaptation 
issues in the context of protection, restoration and improvement of the environment, emphasizing the 
importance of international cooperation towards ensuring mitigation and adaption of adverse impacts of 
climate change and enhancing resilience. The WSAP is considering National Security of RA when 
prioritizing measures.  



1.2. Overarching goal and strategic Objectives of the Water Sector Adaptation Plan 

It is proposed that the WSAP addresses three main strategic objectives to reach one overreaching goal, 
ie. to anticipate climate challenges and to adapt to climate change impacts to guaranty natural 
environmental flows compatible with reliable, affordable and sustainable public water services to 
Armenian citizens and economic entities.  

- Objective 1: Build knowledge about climate change & adaptation capacities of stakeholders, to 
better understand the challenges and risks for the water sector at local and global levels, and 
better manage crisis situations ; 

- Objective 2: Coordinate water sector adaptation policies with marz adaptation plans through 
iterative mid-term integrated planning frameworks at hydrographic scale. Track progress through 
monitoring & stakeholders participation ; 

- Objective 3: Sustain water assets and quality services through enhanced operation & inspection. 
Develop reliable scenarios to plan investments & early warning programs 

 

1.3. Methodological approach 

The approach to planning the adaptation process in the water sector consists first of all in understanding 
the policy objectives of the National adaptation plan (NAP); the time frame and commitments of the 
Republic of Armenia as regards climate change adaptation; and to have a clear view of the national 
strategy for developing the water sector (including the legal obligations) in order to define the strategic 
objectives of the water sector adaptation plan. A policy compliance analysis guarantees that the principles 
of the NAP are well considered into the WSAP objectives (Table 2) and that cross sectoral interactions 
with the most vulnerable sectors as identified by the NAP are well taken on board (Table 12), as well as 
the principles of the ecosystem approach as stated by the CBD convention (Table 1).  

In order to achieve these objectives, selected adaptation measures are inventoried and prioritized for 
inclusion into the national water sector policy. These measures are gathered in an action plan to tackle 
the major gaps identified for the water sector to adapt to climate change and are classified into 6 main 
categories: Policy, Legal, Technical, Financial, Education & research, Governance and institutional. All 
measures are targeted and limited in number for more efficiency. Implementation agencies, partners and 
financial sources are designated and simple clear indicators are defined in order to monitor the progress 
made.    

In that purpose the scope of the water sector has to be delimited and its governance analysed in order to 
identify the main gaps and to which extent the water policy needs to be completed or revised in order to 
adapt to climate change. There is no legal definition of the water sector in Armenia, nevertheless in the 
National Water Program, Article 30 - "Water demand management" considers the following uses : drinking 
and household consumption; agricultural purposes; industrial purposes; fish farming; recreational; 
production of electricity by hydroelectric power plants; and environmental. It is suggested in this 
assignment to focus on public water supply for water and sanitation services, for agriculture incl. fish 
farming, for hydropower plants and for flood management, and to proceed to a cross sectoral analysis, 
including with natural ecosystems which are considered but are out of the scope.  
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Table 2: Integration of the NAP guiding principles into the WSAP objectives  
 WSAP objectives/  

Principles of the NAP 
Knowledge & adaptation capacities 

Building 
Coordination & enforcement of  planning 

policies 
Sustainable and reliable water 

services and assets 
1 Climate vulnerability 

and social equity are 
linked 

Specific actions are targeted at women 
and remote communities to raise their 
awareness of climate issues and support 
them 
 

Access and quality of water services for 
rural settlements and communities are 
subject to reinforced measures 

 

2 Promotion of gender 
responsive approaches 
to adaptation 

Gender considerations are part of the 
governance of the water sector 

 

3 Multi-hazard approach Impacts of all types of CC extreme events 
on water services are known and the 
population is aware 

Water adaptation planning policy is 
continuously coordinated between 
vulnerable sectors and emergency plans are 
well defined for each region concerned 

Investments in water assets are 
based on cost-benefice analysis 
and security access to water  
 

4 Balancing risk 
reduction with 
development 

Accurate water supply/water demand 
scenarios are available at basin scale 

Water allocation rules and mechanisms are 
settled and permitting system is well 
enforced   

5 Ecosystem-based 
adaptation (EbA) 

All sectors of society and scientific 
disciplines contribute to increase 
adaptation capacities of the water sector 
through participative approaches and 
specific consultation processes. 

Water management is decentralized and 
objectives of  ecosystem conservation is set 
for the long term 

 water & climate impact 
assessment is a precondition to 
the development of new 
infrastructure and offset 
mechanisms are in place 

6 Participation and 
inclusivity 

CSO are involved in observing CC local 
impacts and implementing adaptation 
measures   

Water adaptation policy definition, 
monitoring and implementation is built on 
a clear distribution of responsibilities 
between institutions and stakeholders at 
different geographical scale 

 

7 Openness and 
knowledge transfer 

Exchanges on best adaptation practices in 
the water sector and projects & research 
results are transferred countrywide 

Open data and citizens’ participation in 
climate related data collection and analysis 
are further operationalized 

 

8 Climate-aligned 
financial decision-
making and 
management 

 Financial mechanisms are well adapted to private investment in hydraulic works. 
Application of economic instruments for water management and of the principles 

of public services and cost recovery 

 



 

The climate change challenges for the water sector have to be acknowledged together with the 
stakeholders, and the current and potential future impacts of climate change on the water sector need to 
be evaluated as precisely as possible, considering economic, social and environmental issues. An in-depth 
vulnerability analysis of the water sector components based on the stocktaking exercise and the cost 
estimation of CC impacts are necessary steps towards identifying & assessing the cost of additional 
adaptation measures and prioritizing them, as a result of a participative approach including workshops 
and exchanges with stakeholders. 

Ecosystem-based adaptation measures can lessen flooding and drought, improve water and soil quality, 
and contribute to livelihood opportunities. They deliver benefits for society and the environment at the 
same time, and are an important way of safeguarding development in the face of climate change. They 
include restoring wetlands, using ponds, protecting catchments to improve water quality and natural 
water retention measures in general. In addition, they can reduce the amount of financing needed to 
provide resilient and sustainable services especially to the most vulnerable population. Such investments 
may be less capital intensive and less costly to maintain. Therefore EbA measures will be considered as 
priority long-term options in the WSAP.  

The WSAP will lead the State’s short term response (2021-2025) to climate change adaptation by 
committing to further measures to deliver more resilient services to water users and customers. By the 
Decision of the Government of the Republic of Armenia on approval of the National action Program of 
Adaptation to Climate change and the list of measures for 2021-2025, NAP 2021–2025 consists of two 
sets of implementable measures, one of which is a set of adaptation measures, specific to six priority 
sectors (water, agriculture, energy, settlements, health and tourism) and to two pilot marzes. The 
resulting SAPs and MAPs will become the blueprints for sectoral and marz adaptation, delineate a detailed 
5-year strategic approaches for adaptation within each sector and marz, and will include a portfolio of 
project concept notes for priority investments in adaptation.  

Some of the mentioned SAPs and MAPs, including WSAP,  will be approved by the Government of the RA, 
while the others will be included in the respective guides to be disseminated among decision-makers and 
stakeholders. The amendments to the Water Code of RA have been circulated within Ministry of 
Environment, which is a part of this large-scale process. 

According to the proposed amendments, the WSAP is to be approved by Government Decree. It will be 
legally biding for not only MoE, but also for state governing bodies, as well as water users.  

  



2. Scope of the water sector:  
2.1. Natural water resources  

Usable, strategic and national water resources.  

The distribution of usable, strategic and national water resources by river basins is shown in Figure 1. 

 
Figure 1. Distribution of usable, strategic and national water resources by river basins in the RA  

Source: RA Government Decision N 549-N of 28.05.2008. 
 
According to the decision of the Government of the Republic of Armenia N 549-N of 28.05.2008 "On 
defining the water balance elements and distribution of water resources by the river basins in the RA", 
the annual usable water resources of the RA make about 9․05 billion m3, 8 billion m3 of which is surface 
water and around 1.05 billion m3 is groundwater. The Strategic water reserve composes 1,672 mln m3, 
and the national water reserve composes 35,855.6 mln m3. Lake Sevan makes 96.5% of the national water 
reserve of the country. Usable water resources are some of the river flow produced internally, Armenian 
shared part of the transboundary Araks and Akhuryan rivers flow, and renewable groundwater resources, 
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excluding the ecological flow. Most of the groundwater resources in the country are located in the Ararat 
Valley.  
 

National water balance 

The main elements of water balance by river basins in Armenia are given in Table 3.  

Table 3. Water balance’s main elements by the river basins in Armenia. 

NN River Basin 
District Surface (km2) 

Atmospheric 
precipitation 
(mln m3/yr) 

Evaporation 
(mln m3/yr) 

River flow 
(mln m3/yr) 

Deep inflow (+) 
and outflow (-) 

(mln m3/yr) 
1. Northern 7185 4795 2810 1847 +138 
2. Akhuryan 5024 2555 1657 1102 -204 
3. Sevan 4750 2675 2153 265 

+295 
4. Hrazdan 4040 2551 1362 1062 
5. Araratyan 4256 2635 1405 1106 +124 
6. Southern 4481 3197 1546 1393 +258 

 Total 29736 18760 10832 6775 +611 
Source:  The RA Decision N 549-N 28.05.2008. 

 
According to the AQUASTAT database3 of the RA Statistical Committee, annually renewable water 
resources formed in Armenia are 6,859 mln m3, surface water of which is 3,248 mln m3, groundwater – 
3,611 mln m3. Based on long-term annual average data, the water resources formed by precipitation are 
16.71 billion m3 per year (National Rainfall Index is 352.1 mm/yr). 

Surface water produced internally (long-term average annual volume of surface water generated by 
surface runoff and groundwater contributions) is calculated 3948 mln m3/yr, and for groundwater 
produced internally (long-term annual average groundwater recharge, generated from precipitation 
within the boundaries of the country) - 4311 mln m3/yr. 

Rivers in the country are the tributaries of the Kura and Araks transboundary rivers. The surface flow 
forming the border of the Republic of Armenia (long-term average annual total natural flow of rivers and 
canals that form the border between countries) is 1.82 billion m3, 50% of which can be used by the 
country. According to the National Water Program, the flow of large transboundary rivers of the Republic 
of Armenia are: 

I. Araks and Akhuryan 1190 mln m3 
II. Debed 1187 mln m3 

III. Aghstev 337 mln m3 
IV. Arpa  731 mln m3 
V. Vorotan  678 mln m3 

VI. Voghji 330 mln m3 

According to the AQUASTAT database, surface water leaving the country to other countries is about 5.28 
billion m3 annually.  

3 http://www.fao.org/aquastat/statistics/query/results.html 
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These water resources, however, are not evenly distributed in space and time. According to the World 
Resource Institute, Armenia is considered as a country with high baseline water stress and is ranked as 
the 34th most water stressed country among the 164 UN member countries. According to the 
Organization for Economic Co-operation and Development (OECD), Armenia is a country with low water 
availability, and subject to water stress with 45% Water Exploitation4. Based on future projections, even 
under the optimistic scenario, the value of the water stress index in the central and southern parts of 
Armenia will increase to 80% in 2030-2040.  

 
Figure 2. Water risk atlas for Armenia 

Source: https://wri.org/applications/aqueduct/water-risk-atlas, 2015 
 

The long-term water abstraction from surface and groundwater is shown in Figure 3. Development of 
water abstraction by source in Armenia (2000-2017).Figure 3.    

 
Figure 3. Development of water abstraction by source in Armenia (2000-2017). 

4 According to the Organization for Economic Co-operation and Development (OECD), a country is considered to be 
under water stress if the water exploitation index exceeds 40%. 
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Source: “Implementation of the SEIS principles and practices in the ENP East region” project, 2016-2020. 
Based on the RA Statistical Committee’s annual reports, around 65 % of the total water demand is met by 
surface water resources. Lake Sevan plays an important role in meeting the water demand, particularly 
for the Ararat valley, which creates pressures on the ecological and hydrological conditions of the lake. In 
parallel to that, water abstraction from groundwater resources has also more than doubled since 2000.  

 

2.2. Key components of the water sector  

Water management is among the key environmental challenges that Armenia faces, which is further 
exacerbated by the effects of climate change. The proper management of water resources under the 
climate change impact plays an important role in the socio-economic development of the country. Taking 
into account all available water resources in the country, Armenia has sufficient resources to supply 
approximately 3,100 m3 per capita per year5 with 3,018,854 permanent population. 

According to the 4th National Communication report to UNFCCC6, around 88% of total freshwater use is 
accounted for by agricultural activities in which irrigation and aquaculture share by far the largest portion 
(61% for irrigation) of total freshwater use for this sector. The remaining 39% is used for utilities, industrial 
water supply, fish farming sectors. The breakdown of actual water use by sector is shown in Figure 4.  

  
Figure 4. Actual water use by sectors in Armenia. 

Source: the 4th National Communication on Climate Change, 2020.  

According to the country report developed under the European Neighbourhood Instrument (ENI) 
Shared Environmental Information System (SEIS) II EAST project joint with the RA Statistical Committee, 
on average, 30% of total freshwater abstraction is lost in the water transport system. In recent years, the 
percentage of the total freshwater abstraction lost during transport has slightly decreased due to some 
improvement in infrastructure. However, the absolute volume of water lost has increased from 758.9 mln 

5 According to the Republic of Armenia Law “On National Water Program of the Republic of Armenia” (2006) the total annual 
quantity of usable surface water resources composes about 8.1 billion m3, and the quantity of usable groundwater resources 
composes 1 billion m3.  
6 https://unfccc.int/sites/default/files/resource/NC4_Armenia_.pdf 

61%27%
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m3 in 2000 to 825.4 mln m3 in 2017.7 The annual total freshwater use was around 2 000 mln m3 in 2017 
(Figure 5).  

 
Figure 5. Long-term water use by economic activity in the Republic of Armenia. 

Source: “Implementation of the SEIS principles and practices in the ENP East region” project, 2016-20208  
 

Based on developed or drafted river basin management plans, water abstraction by water sectors in the 
river basins of Armenia is presented in Figure 6. 

7 European Neighbourhood Instrument (ENI) Shared Environmental Information System (SEIS) II EAST project joint 
8 https://eni-seis.eionet.europa.eu/east/indicators/c3-2013-total-water-use-in-the-republic-of-armenia 
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Figure 6: Water abstraction by sectors and by RBD (lya) according to water use permits.  

Source : RBMPs 

 
Figure 7: water abstraction by type of water resource and by RBD (in %, lya) according to water use permits 

source : RBMP 
 

Water for agriculture 

Agriculture is one of the key sectors of the Republic's economy and is of strategic importance for 
formation of the country's gross domestic product, provision of macroeconomic stability, improvement 
of the balance of external commodity turnover, provision of the food security of the country, as well as 
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income generation for the entrepreneurs in agriculture and stability and development of rural 
settlements. Crop cultivation and fish farming are the key branches of agricultural development in the 
Republic. 

Agriculture in Armenia relies heavily on irrigation. More than 80% of gross crop production is obtained in 
irrigated areas. Consumption of Irrigation water varies considerably at different times, mainly due to the 
variability of available total volumes of water. As of 2019 about 1069.5 mln m3 of water annually 
abstracted for irrigation purpose and 754.3 mln m3 for fish farming (Table 4).  

 

Table 4. Water use in agriculture by years, mln m3 

Water use sector 2017 2018 2019 

Irrigation 1,236.6 1,064.6 1,069.5 

Fishing / Fish farming 515.0 489.2 754.3 

Total in Agriculture 1,751.6 1,553.8 1,823.8 

Source: the ArmStatBank of the RA Water Committee 
The lands of agricultural significance make 2043.51 thousand ha, 7.6% of which are irrigated9.  

According to the RA Law “On water user associations and federations of Water User Associations (WUA)" 
adopted in 2002 for the purpose of implementing reforms of the RA irrigation system, about 50 water 
user companies were established in the Republic, based on the idea of one hydraulic unit. As a result of 
institutional reforms in the field of irrigation, the companies have been reorganized in several phases, 
resulting in the operation of 15 WUAs at present. Total of 190 thousand hectares of irrigable land in the 
country is in the service area of WUAs. In recent years, actually irrigated land has been continuously 
decreasing since 2014 reaching 90,000 hectares of land (Figure 8).  

 
Figure 8. Dynamics of actually irrigated land area in hectares 

9 RA Gov. Decision N 1927-N of 03.12.2020 "On Approval of the 2020 Report (Land Balance) on the Availability and 
Distribution of the RA Land Fund” 
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Source: Annual reports of the RA MTAI Water Committee  
 

According to the AQUASTAT country report10 prepared by the RA Statistic Committee, the annual quantity 
of self-supplied water withdrawn for irrigation, livestock and aquaculture purposes is 2.87 billion m3/yr 
(2017), 1.72 billion m3/yr is surface water and 1.15 billion m3/yr is groundwater. As of 2017, the total 
agricultural water managed area is 275 thousand ha, 88.2 thousand ha of which is the area equipped for 
surface water irrigation. The total harvested irrigated crop area (full control irrigation only) is 5 800 
thousand ha. The amount of water withdrawn for irrigation by far exceeds the consumptive use of 
irrigation because of water lost in its distribution from its source to the crops. 

In addition to crop production, water use efficiency is affected also by aquaculture - one of the most 
dynamic, developing and export-oriented sectors in Armenia. Aquaculture in Armenia is concentrated in 
the Ararat Valley, and is a major user of underground fresh water. Aquaculture facilities consume fresh 
underground water, and often there is competition and even conflict for water use between aquaculture, 
agriculture and rural community population. Aquaculture farms use underground fresh water 
unsustainably (with a single pass system, without water circulation). Aquaculture facilities consume fresh 
underground water, and often there is competition and even conflict for water use between aquaculture, 
agriculture and rural community population. 

The second important water resource for fish farming is the Lake of Sevan. As of January 2018, there were 
10 fish farms in the Sevan RBD. The total annual permitted 
water use for fish farms composed 12,634 thousand m3 
permitted water use. These farms occupy 29,464 m2 of land 
and abstract water from 5 natural springs, 13 groundwater 
wells and two rivers (Argichi). The fish farms mainly located 
in the Gavaraget, Karchaghbyur, Argichi and Martuni River 
Basins. 

In the Minor Sevan, two cage farms are operated. One of 
them is located near the Shorzha village. From 2012, 4 cages 
have been installed with the area of 6,400 m2 and capacity 
50t. The second fish cage farm is located near the Hayrivank 
village and operating since 2017. It occupies 82,425 m2 and 
produces about 60.86 t fish. 

The fish farms can have an influence on the water quality and 
the bottom quality of the rivers and Lake Sevan. The 
eutrophic impact of fish farming has not been intensively 
studied yet and phosphorus balance has not estimated.  

There is no, if any, study relevant to investigate the impact of climate change in fish farming sector of 
Armenia, however, there are few assessments of climate change impact on water ecosystems, particularly 
for Sevan Lake, provided in the draft 4th National Communication. According to those projections, it is 
expected that the water temperature will rise by 2°C in 2070 and by 4°C in 2100. Based on these data, 
projections on changes in primary products (phytoplankton and phytobenthos or macrophyte products) 
and secondary products (zooplankton and zoobenthic symbiont products, fish products) were made at 
different functional levels in the chain similar to Lake Sevan ecosystem. 

10 http://www.fao.org/aquastat/statistics/query/results.html 

 

The prevailing part of fish-breeding 
economies (76%) is allocated in Ararat and 
Armavir Marzes that generate more than 
80% of annual products share. Only the 
24% of fish farms are operating in the 
other 8 Marzes of RA, and provide 
approximately one fifth of the volumes of 
fish production. Currently there are about 
166 fish farms registered in the republic, of 
which 82% operate in Armavir and Ararat 
marzes. High quality, artesian 
groundwater resources of Ararat Valley 
are the main source of water supply for 
these fisheries. 

Box 1 : fish farming land distribution 
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It is estimated that the increase in temperature will have a negative impact on Salmonidae fish species. 
At temperatures above 18°C, the Salmonidae species lose their motility and stop feeding. They are very 
sensitive to dissolved oxygen in water, which means that during the summer their habitat is limited from 
above by a water layer with temperatures above 18°C and from the bottom – by a water layer with low 
content of dissolved oxygen. This zone is getting narrower and may eventually disappear. Changes in 
nutrition regime also lead to worsening of oxygen conditions. While the Cyprinidae species, on the 
contrary, prefer higher water temperatures and are less sensitive to dissolved oxygen in water. It is very 
likely that Lake Sevan will be transformed from a trout reservoir into a carp reservoir characterized by a 
higher fish production but lower water quality. 

Water distribution for Agriculture.  

According to the report on Assessment of agricultural sector vulnerability to climate change prepared by 
CARD11, in terms of geographic distribution of water use, the largest share of water is consumed in Ararat 
and Armavir marzes (about 64% of total water use), where Armenia’s crop production is focused. The level 
of water loss is especially high in Ararat, Kotayq and Armavir marzes, and in Yerevan city. By the basin 
management area, largest losses are seen in Hrazdan basin, followed by Akhuryan and Araratyan water 
basins (Table 5: Volume of water use and losses by the basin management areas, 2018, mln m3).  

Table 5: Volume of water use and losses by the basin management areas, 2018, mln m3 
River basin 

management 
areas 

Water use 
of which: by purpose Losses during 

transit 
transportation 

drinking industry, communal 
and construction 

agriculture, fish breeding 
and forestry 

Akhuryan 769.5 100.2 20.7 648.6 182.8 

Araratyan 237.7 5.7 5.1 226.9 80.0 

South 123.6 8.6 77.9 37.1 33.7 

North 30.3 9.9 9.6 10.8 53.6 

Hrazdan 734.6 49.0 26.6 659.0 415.2 

Sevan 30.8 11.7 1.5 17.6 22.6 

TOTAL 1 926.5 185.1 141.4 1 600.0 787.9 
Source: UNDP/GCF, Report on Assessment of agricultural sector vulnerability to climate change, prepared by CARD, 2020 

 

Both irrigated and non irrigated agriculture are vulnerable to climate change due to agronomic and 
physiological reasons, and need specific adaptation paths which depend on the agriculture sector 
adaptation plan12. However, in order to secure the current and projected water demand of irrigated 
agriculture, the water supply must rely on diversified sources of water, that include inter alia 
interconnected supply systems, new water resources or additional storage capacity. In any case, the high 
levels of non revenue water are not sustainable and run counter to international good practice13.  Water supply 
policies are expected to be developed only after that water demand policies have proved to be insufficient 
(reduce water losses, improve all sectoral efficiency, develop non-conventional water and circular 
economy). 
Treated wastewater may become a potential source of additional water for irrigation, provided that 
sanitary standards per type of crops can be defined and guaranteed. Due to COVID context, sanitary 

11 http://www.nature-
ic.am/Content/announcements/12692/NAP_Agriculture%20assessment%20report_eng_FINAL.pdf 
12 UNDP. SEI. 2009. The Socio-Economic Impact of Climate Change in Armenia 
13 ADB. 2020. Armenia: Water Supply and Sanitation Sector Project. Performance Evaluation Report 
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Authorities may turn reluctant or extremely cautious to develop this alternative resource, and therefore 
impose additional levels of treatments and controls and a perfect reliability of treatment processes either 
by public or industrial waste water stations.  

Water coming out of WWTPs often contributes to maintaining the environmental flow of rivers during the 
dry season and diluting industrial pollutions. Therefore the reuse of treated waste water may have 
consequences on surface water discharge. According to official information, the volume of discharged 
waste water in 2018 was over 612 mln m3, of which 63.6% was pure according to standards (without 
purification), while 11% was polluted without purification, and 25.3% was insufficiently purified.14  

 

Irrigation water management and assets:  

It is a fact that assets related to irrigation have not been inventoried yet in Armenia. So, there is no correct 
information regarding their economic value. Nevertheless, investments (from the budget and donor 
organizations) programmed for the next couple of years in the water sector for agriculture are known and 
may be estimated.  

The RA MTAI Water Committee (WC) supplies water, through the public water supply agency –“Jrar” CJSC, 
to Water User Associations (WUAs) who distribute it to around 110,000 ha and 180,000 farmers. Of the 
area irrigated by the WUAs approximately 90% is irrigated from reservoirs, river diversion or pumping 
from rivers – a high cost system built prior to independence.  

Much of the infrastructure is in poor condition, despite considerable donor investment, which results in 
high water losses and inefficient water delivery. With donor support, the WC is working to improve 
infrastructure, reduce the reliance on high-cost pump irrigation, and build an institutional infrastructure 
based on farm-level water management by WUAs.  

The current cost of water delivery is estimated at 22-24 drams/m3, of which farmers pay 11 drams/m3, 
and the balance is paid through subsidies from the WC to the –“Jrar” CJSC and WUAs. Most of the high 
total cost is incurred by energy charges for the pump stations. 

14 Statistical Committee of Armenia, The Environment and Natural Resources of Armenia, 2019. 
https://www.armstat.am/file/article/eco_book_2018_9.pdf 
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Due to various inefficiencies with the irrigation 
infrastructure, as well as with the management of 
irrigation water, water losses in the irrigation system 
were significant. More than half of irrigation water is 
lost and does not reach the farmer and the field, 
while the other half is used inefficiently.  

Most of the irrigation water lines in Armenia were 
built in Soviet times and have a high degree of wear 
and tear. The issue of ensuring the efficiency of 
irrigation water supply in Armenia largely depends 
on the availability of irrigation water, infrastructures 
and the technical state of existing systems. The 
existing systems were designed for large tracts of 
land. Currently, most land is in small plots, and these 
large irrigation systems are no longer suitable, and 
in some cases no longer operational (operated with 
high water losses and require high operating and 
maintenance costs). In addition, in many 

communities irrigation water is supplied by earthen channels. Due to problems with irrigation systems, 
the average leakage rate is estimated to be around 40-50%. 

Taking into consideration the risk of water shortage due to climate change, it is necessary to organize 
effective use and availability of water resources, as well as introduce water efficient technologies for 
irrigation and drought resilient farming systems. From this perspective transition to drip irrigation should 
be encouraged when it is economically and technically justified. The change of practices and adoption of 
new technologies goes together with on-farm training and capacity strengthening of farmers. In some 
particular cases, like deteriorated primary canals or old fashioned pumping stations, based on cost-
benefit analysis, the operating irrigation system would be worth reconstructing.  

SCADA systems are widely used in Armenia. The SCADA system affords the automatization of daily 
operations and contributes to more efficient water management. It is used for monitoring and control of 
water assets located in distant areas. It enables the use of satellite communication equipment to ensure 
the transmission of digital, audio and video information from the main water canals (both for irrigation 
and drinking water supply) to the Central Regulatory Authority in real time. Around 80 units of radar and 
ultrasonic measuring stations have been installed on primary irrigation canals within the framework of 
WB – funded ISEP 2019 Project. Renovations of water systems and improvements in water supply systems 
were scheduled to take place in 5 marzes of Armenia. 50 automatic irrigation water accounting systems 
have also been installed with the support of EUWI+ project in Hrazdan RBD, which significantly improved 
irrigation water accounting in Sevan-Hrazdan irrigation system. Work continues in the drinking water 
supply networks and the improvement of sewerage systems. The SCADA automatic accounting system is 
installed in Yerevan city’s drinking water supply operation system.  
 

 

  

 
The WUAs operate 1700 km of secondary and 
approximately 16,000 km of tertiary canals, of 
which 450 km are main canals, 2,000 km are in-
house water lines, and about 14,000 km are in-
house canals. Around 60% of total water supply is 
gravity fed1. 
More than 70% of that 14,000 km system has soil 
bed, where a huge part of loss falls. There are 250-
260 mechanical water production facilities with 700 
units, as well as 94 self-drilled wells in the Ararat 
Valley. 
WUAs operate as well over 55 small and medium 
reservoirs, pumping stations and about 650 deep 
wells, of which 90 are self-flowing wells for the 
provision of irrigation water supply services to 
around 180,000 water users in over 600 
communities 

Box 2: water assets under WUAs 
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Water reservoirs.  

The Armenian Government has considered water 
reservoir construction as a strategic development path 
to address the irrigation water supply issues. Currently, 
taking into account the need for surface water flow 
management risks (surface flow regulation, flood 
prevention), water supply and water system 
management risks (due to irrigation land 
fragmentation), the nature of surface flows 
(dominating small rivers with spring flood outflows), as 
well as the volume of required investments, the 
implementation of small and medium-sized reservoirs 
construction projects has been considered as a 
priority. 

The National Water Program defined the state-owned 
water systems, which are state-owned and are not 
subject to privatization. These water systems are 
classified based on as follow: 

1. strategic importance; 
2. socio-economic importance; 
3. environmental significance; 
4. failure risk and the degree of impact assessment of a possible accident. 

The state and special state water systems defined by the RA are given in Table 6. 

Table 6. Classification of water systems of state and special state significance defined by the RA National 
Water Program. 

Sector State water systems Special State water systems  
Agriculture, in 
particular, 
irrigation 

Reservoirs, except for those reservoirs defined 
by the National Water Program, the degree of 
danger of which may be low risk or safe. 

Akhuryan, Arpi Lake, Azat, Aparan, 
Joghaz, Spandaryan, Tolors, Mantash, 
Her-Her, Hakhum, Tavush, Halavar, 
Sevaberd, Davit-Bek, Aygedzor, Karnut, 
Vardakar, Sarnaghbyur, Zangakatun, 
Tavshut, Yerevan Lake, Geghi, Marmarik 
reservoirs. 

Irrigation canals, canals, ducks.  
Pumping stations supplying irrigation water to 
two or more communities. 

 

Drainage structures.  
Anti-flood structures.  

Drinking water 
and sanitation 

Drinking water supply ահ drainage systems, 
including catchments, treatment plants, daily 
regulating reservoirs, main water canals 
(gravity, mechanical) with all nodes necessary 
for their operation, internal drainage networks. 

• Daily regulated reservoirs of drinking 
water supply. 

• Special, state-protected underground 
and other water intake structures 
used for water supply. 

Sewage networks with their nodes.  
Hydropower Hydraulic tunnels. • Vorotan-Arpa-Sevan hydro complex 

(Arpa-Sevan and Vorotan-Arpa 

 
87 reservoirs with 1.4 billion m3 water capacity have 
been constructed in Armenia to regulate seasonal 
fluctuations in the river flow. Most of these 
reservoirs serve mainly for irrigation.  
In Armenia the volume of water storage per capita is 
about 465 m3 on average, which is a low indicator 
for the semi-arid climate of the country. Currently, 
69 reservoirs are under the state ownership of the 
Water Committee, 14 of which are operated by 
“Jrar” Company, and the rest by regional water 
companies.  
These reservoirs have the capacity to store about 1.2 
billion cubic meters of water, but as a result of global 
climate change, the reservoirs collect 950 million 
cubic meters of water. In almost all reservoirs the 
water volume has decreased.  

Box 3: storage capacity 
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tunnels, Kechut reservoir and Eghegis 
hydroelectric power station). 

• Kara-Kala hydroelectric power plant 
on Araks river. 

Mining Tailings and tailpipes.  
Source: the RA National Water Program, 2006. 

 

 

Figure 9: water reservoirs of RA 
Source: MTAI Water Committee, June 2021 

Based on the RA MTAI Water Committee database, the list of constructed 86 reservoirs and their 
characteristics are provided in Annex A. Figure 9 is presenting the location of the reservoirs. Reservoir 
development programs are of vital importance in the Republic of Armenia. In this regard, the Marmarik 
reservoir rehabilitated in 2014 is of great importance with a total volume of 24 mln m3. In Akhuryan river 
basin, Armenia has been recently facing problems because of its dependence towards sharing 
transboundary resources. As a result of Turkey storage policy, the regions of Talin and the upper regions 
of Armavir are facing water shortage.  
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According to RA decision 30.04.2020 N652-N, 22.9 mln drams were allocated for the restoration and re-
equipment of the Metsavan reservoir of the RA Lori region, as well as for the acquisition of design and 
estimate documents for the restoration of the damaged section of Hartashen dukes of Vorotan main 
canal. In 2019-2020, the Government of the Republic of Armenia also provided money for the design 
works for the construction of a gravity water pipeline from the irrigation water supply of Her-Her 
Reservoir. The design works have already been completed, and the start of construction works is 
envisaged in 2021, for which the state budget envisages 900 million drams. 

Currently, the Water Committee jointly with the "Hayjrnakhagits" institute are elaborating the program 
of small and medium reservoir construction. The construction of 18 reservoirs is already in circulation and 
a proposal to the Government of the Republic of Armenia to raise money for construction15. At present, 
the construction of Vedi, Kaps and Mastara reservoirs has been initiated as a matter of priority. 

Water regulations in Agriculture.  

The RA Government has adopted a number of water regulations to improve water use in agriculture in 
the face of climate change impact, such as the RA Government 39-L Decision on “The concept of 
implementing water-saving technologies and the approval of the program of measures arising from the 
concept” (adopted in 2019) and project on subsidizing interest rate of loans for the introduction of drip 
irrigation systems and to make the interest rate of such loans less than 2% (adopted in 2017), the 
amendment on Article 25.1 in Water Code, in accordance with the RA Government encourages the 
secondary or double use of water resources (adopted in 2017, etc). 

Regarding the newly adopted Article 25.1 in Water Code, in order to promote the efficient use of water 
resources, the direction of the discharged water after fishery-crayfish to the secondary use for irrigation 
or industrial purposes is encouraged, and in this case, the norms promoting the secondary use of water 
are applied. However, to date, no regulation has been established for granting benefits to water users for 
secondary water use. In 2020, the circulated draft document on granting privileges for secondary water 
use was not adopted and, currently, was removed from the discussion. 

Thus, to this end, the Ministry of Environment has proposed a draft protocol resolution “On approving 
the concept of development and introducing of legal, economic, and administrative incentives for 
reduction of leakage in water systems", which is currently officially circulated for comments at the unified 
website for publication of the legal acts (https://www.e-draft.am/projects/575/about). Another RA 
Government draft decisions is in circulation: “On approving the concept of the development of the 
irrigation system of the Republic of Armenia" (https://www.e-draft.am/projects/2045/about). The 
concept outlines the mid-term measures of the concept of developing the irrigation system in the RA and 
the mechanisms for their provision. 

In 2020-2021, within the “National Adaptation Plan to advance medium and long-term adaptation 
planning in Armenia” UNDP-GCF project the updating Irrigation Norms in Armenia based on FAO Irrigation 
and Drainage Paper No 56 was conducted16 and presented to respective Ministries, including  the Ministry 
of Economy, Ministry of Environment and the Ministry of Territorial Administration and Infrastructures.  

15 Mentioned by the RA Water Committee and Water Sector projects implementation branch of the 
Armenian Territorial Development Fund during the discussions 
16 http://www.nature-
ic.am/Content/announcements/12695/UNDP_NAP_Final%20Report_Stefan%20Galca_Modernization%20of%20RA
%20irrigation%20norms%20in%20the%20context%20of%20forecasted%20climate%20change_report_eng.pdf 
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Donor support for the agriculture sector for the period 2012-2015 amounted to approximately US$120 
million17. Of this amount, approximately US$54 million was used for irrigation. These allocations are 
broadly in line with the sector needs to improve access to irrigation and rural finance and to support rural 
development. However, the limited progress made towards sector modernization shows that support for 
these measures is not a sufficient condition for sector development. Farmers need the knowledge to 
understand and use modern technology, and a larger farm resource base to rationalize investment in 
modern management systems.18 For 2018-2022, there are plans to install drip irrigation systems in 
annually 1,600-1,700 ha of land in the country, which requires around 2.0 billion drams per year to 
subsidize interest rates - 2.275 billion drams in total. 

The RA Goverment anticipates both quantitative and qualitative results from the project - increased and 
improved crop yields, more efficient use of the country's water, energy and land resources, expanding 
cultivated lands, modernizing the irrigation system, improving efficiency of irrigation accounting and 
management, and so on. To increase water supply and irrigate new lands, there’s a loan project for 
modernizing irrigation systems, financed by the Eurasian Development Bank, the cost of which is around 
50 mln USD, 40 mln of which is a loan. 

The Program of Activities for 2018-2022 of the RA Government envisages installation of online flowmeter 
equipment in the selected fish farms, introduction and operation of a computerized SCADA software 
package, as well as introduction of the current system of water cadastre maintenance and inspection of 
actual water volume in the Ararat Valley fish farms. 

In addition, in the framework of the program to increase the efficiency of irrigation systems implemented 
with the support of the World Bank, three other gravity systems (Geghardalj, Kaghtsrashen, Baghramyan 
Norakert) and design work for the rehabilitation of canals with a total length of about 50 km at 13 pumping 
stations were implemented. All these measures were aimed at introducing water-saving technologies, 
reducing operating costs, increasing irrigation efficiency (mechanical irrigation with gravity in those 
areas). These will continue to be the priority issues for the development of the sector. 

Also, in the frame of the “Integrated Water Resources Management/Akhouryan River: Construction of 
Kaps Reservoir and Gravity Irrigation System” KfW project it is planned construction of a dam (Kaps) and 
auxiliary structures, refurbishment of hydrological observation points on Akhuryan River (from the Lake 
Arpi reservoir to the Akhuryan reservoir), construction of extra stations, development of a centralized 
database (SCADA system). The mechanical irrigation system for about 2280 hectares of land will be 
substituted with gravity irrigation, saving thereby 1.3 million kWh of electricity per year. The Kaps 
reservoir will make it possible to expand the irrigated areas by 7,000 hectares in Talin region. The project 
is scheduled to start in 2021 and come to completion in 3.5 years. 

 

Drinking water and sanitation services  

In Armenia, as of 2017, 107.6 mln m3 freshwater were supplied by the water supply industry to households 
( 

Figure 10). 

17 report on “Sustainable, Inclusive Agriculture Sector Growth in Armenia: Lessons from Recent Experience of Growth 
and Contraction”, World Bank 2017 
18 https://documents1.worldbank.org/curated/en/701491522220670956/pdf/124666-WP-PUBLIC-FINAL-Armenia-
SCD-publication-of-technical-background-papers-on-agriculture-final-040518.pdf 
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Figure 10. Development of total freshwater use by households in the Republic of Armenia (2000-2017) 
Source: https://eni-seis.eionet.europa.eu/east/indicators/c4-2013-household-water-use-per-capita-in-the-republic-

of-armenia 
 

Annual household water use has fluctuated tremendously in recent years, downwards from 2000 to 2009, 
and then upwards from 2009 to 2017 due to the expansion of the public water supply network to rural 
areas. By means of that improvement, the total water supplied to households by the water supply industry 
increased from 61.4 million m3 in 2009 to 107.6 million m3 in 2017. Over the same time, the population 
has decreased by 7 %. Since 2009, as a result of the implementation of the water management strategy 
of the Armenian government, the share of population connected to the water supply network has 
increased, with more focus being given to the rural areas. In 1999, 96.1 of the population of Armenia was 
connected to the public water supply system. 

The distribution of water abstraction for drinking propose by river basin management districts is provided 
in Figure 11. 
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Figure 11. Drinking Water abstraction by river basins, 2018 
Source: the ArmStatBank of the RA Water Committee 

 

The water supply and sanitation sector development issues are included in the RA Government’s program 
and the list of priority issues. A lease contract was concluded with “Veolia Djur” CJSC on 21 November 
2016. The responsibilities of operating and providing drinking water supply and sanitation systems in 
Armenia in around 410 settlements according to the Leasing Contract are handed to a joint Lessee «Veolia 
Djur» CJSC. Currently, it provides drinking water supply services to Yerevan City and  other 41 towns and 
314 villages, in total – 356 settlements. Moreover, the Company provides wholesale water supply services 
to 52 settlements. 552,000 active subscribers or about 73% of the RA population19 is supplied. The list of 
settlements is provided in Annex C. 

There are 579 settlements (of which two settlements are urban, and the rest are villages) with 680,000 
population, where water supply is provided by the municipality, not by a water operator. In these 
settlements, data for water consumption does not exist, as there is no metering of water use. The quality 
and reliability of the public water service is strongly depending on the ecological status of water bodies 
identified as strategic for drinking water and protected from surrounding potential pollutions. Drinking 
water is mostly supplied from groundwater, nevertheless surface water sources is supplied to residents 
of Kapan, Dilijan, Berd, Meghri and Agarak cities, and other small villages. 

Table 7. Water use for households in Armenia by years 

Water use 2017 2018 2019 

Water supply, sewerage, waste management 
and recycling, mln m3 132.1 237.8 188.5 

Water supply (water collection, treatment, 
distribution), mln m3 128.8 124.4 180.1 

Water supply in total water use, %  6.3 6.5 8.5 
Source: the ArmStatBank,  the RA Statistical Committee 

19 https://www.veolia.am/hy/carayowtyown/xmelow-jowr 
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The existing drinking water networks in the Republic were built in Soviet times and have a high level of 
wear and tear. Since independence in 1991, Armenia has had to contend with declining water and 
sanitation infrastructure as a consequence of the curtailment of centrally managed operation and 
maintenance (O&M) systems. This led to a high rate of nonrevenue water (NRW) and subjected people to 
unsafe and unreliable water supply and sanitation (WSS) services20. Drinking water losses in Armenia 
reached 85% in 2007, decreased to 82% in 2011, and to 79.2% in 201821. The UNECE environmental 
performance assessment underlined that 80% of the pipes were more than 10 years old and 55 % more 
than 20 years old. It concluded during the 2000s that due to a lack of maintenance the number of 
breakdowns of water networks was increasing regularly. Water losses & breaks cause greater financial 
and electricity expenses. 

 
Figure 12: Map of self-served communities with the highest vulnerability of water services 

(source: MTAI Water Committee, Armenia) 

20 ADP 2020 – performance evaluation report. Armenia: Water Supply and Sanitation Sector Project 
21 annual reports of Veolia Djur CJSC 
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According to the Lease Contract for the Water and Wastewater Systems and Other Property Currently 
Used and Maintained by “Yerevan Djur”, “Hayjrmughkoyughi”, “Lori-jrmughkoyughi”, 
“Shirakjrmughkoyughi” and “Nor Akunq” closed joint-stock companies, the Lessee (Veolia Djur CJSC) shall 
implement mandatory capital works for water systems each year to maintain property condition and to 
improve it. Still, despite the Communal Infrastructure Program (CIP) for the rehabilitation, renewal and 
extension of the water supply network the demand oriented supply of the population with hygienic sound 
drinking water is still not fully achieved and population access to safe water supply (SDG target) has not 
improved (Table 8).  

 

Table 8. Population access to centralized water supply (safe water supply), in % 

Area 2017 2018 2019 

Urban 99.9 99.7 99.5 
Rural 93.3 94.4 90.6 
Total 97.3 97.9 96.1 

Source: the ArmStatBank,  the RA Statistical Committee 

According to the report on the main works carried out in 2018 by the RA MTAI Water Committee, pipelines 
for drinking water supply and wastewater were constructed, restored and repaired during the reporting 
year. Around 555.0 km of new water lines and 36.5 km of sewerage lines were reconstructed under water 
and sanitation systems reconstruction project in the water supply and sanitation systems of 11 cities and 
41 villages within the framework of the works envisaged for the solution of the problems of 
disproportionate distribution and accessibility of drinking water resources in the regions of Armenia. As a 
result of technical upgrading works of distribution networks in a number of administrative districts of 
Yerevan, construction of 73.0 km of new water lines and 58.0 km of  inlet lines, installation of 8558 water 
metering chambers were implemented in administrative districts of Yerevan. 

Overall, the constructed  and upgraded pumping stations, 
reservoirs, chambers, gravity and water pipeline systems allow 
not only to reduce water losses, but also to achieve significant 
electricity savings (e.g., thanks to improved water supply 
systems, about 360 million kWh of electricity was saved in the 
Republic in 2007 and 260 million kWh in 2011) 22. Thus, 
modernizing drinking water supply systems not only 
contributes to water loss reduction and more efficient use of 
water resources, thereby mitigating some climate change 
impacts on water resources, while contributing to reduced 
energy consumption and reduction of carbon dioxide 
emissions. 

Before 1990, all cities and about 150 villages in Armenia were 
connected to sewage systems, serving 60-80% of urban 
population and up to 50% of rural population. 97% of Yerevan's population was connected to the sewage 
system. Currently, 89 settlements are sewered and serviced for wastewater, of which 69 are being 
serviced by Veolia Djur CJSC and the remaining 20 by local governments. However, about 80-90% of 
wastewater in the country is not treated and reused. According to the report on“Towards a National 

22 http://report.gov.am/?id=6 

 
The national water supply system 
includes: 
• 184 water production facilities,  
• 563 water supply pumps (without 

boosters),  
• in total 4061 km long 791 water 

transmission lines,  
• 7800 km long water distribution 

network,  
• 405 daily regulation reservoirs  
• 116 chlorinating plants, and  
• 10 water treatment plants (WTP) 

box 4: : water supply assets 
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Strategy for Sustainable Sanitation in Armenia” EUWI, 2017, in rural areas, over half (51%) of the 
population use unimproved facilities, causing direct damage to the environment and exposing inhabitants 
to health risks 23. In urban areas, the situation is substantially better, with 96% of the population having 
access to improved facilities through the sewerage system.  

Since 2012, Armenia considerably enhanced its wastewater treatment capacities (SDG target 6.3) by 
building three new sewer treatment plants in regions and rehabilitating two existing plants24. The country-
wide proportion of safely treated wastewater increased to more than 85%. This level is higher in the 
capital where 97% of wastewater is safely treated. However there are no requirements or standards in 
place for treated wastewater discharge into a centralized discharge system. 

There has been notable improvement in terms of the water-use efficiency (SDG target 6.4) across all 
sectors, though overall it still remains high. The freshwater withdrawal as a proportion of available 
freshwater resources reduced from 50.8% in 2015 to 44.9% in 2016. 

However, still  significant social issues related to the water sector remain. Overall, 23.4% of population 
has no access to improved sanitation services (SDG target 6.2). This is a challenge to be addressed in rural 
areas of Armenia. There is unequal access to sanitation between urban and rural population. The gap 
between urban and rural population with access to safely managed sanitation services was 47.5%. 

Instead of the 20 wastewater treatment plants (WWTPs) that existed in the past, only six are currently 
operating. They service the cities of Yerevan, Gavar, Martuni, Vardenis, Dilijan, Jermuk (also Parakar 
community in 2015-2016, and currently the Parakar WWTP (biological pond type) is under the 
renovation). The operating WWTPs provide only mechanical treatment. 

Untreated wastewater is sometimes used for irrigation, especially in Ararat valley, with no control of 
health risks. This poor situation is exacerbated by the lack of enforcement and regulation of industrial 
wastewater discharges: a large number of industrial or commercial users are not connected to the sewer 
networks and discharge untreated sewage into water bodies. This creates negative environmental 
impacts, harming the surface and groundwater bodies and harming biodiversity, including Sevan lake 
ecosystem. It generates additional costs due to the need for higher levels of water treatment processes 
and has consequences in terms of public health and long term chronic affections.  

 

Table 9. Water sanitation services (Wastewater disposal systems) for the population, % 

Areas 2017 2018 2019 

Urban 97.8 98.1 97.3 
Rural 25.3 28.6 38.1 
Total 69.8 71.9 74.7 
* The share of the population with access to sewerage, in% of the total number of households 

 

  

23 https://www.oecd.org/env/outreach/AM_sanitation%20strategy.pdf, https://read.oecd-
ilibrary.org/governance/reforming-sanitation-in-armenia_9789264268982-en#page3 
24 Source: http://www.armwater.am/am/main-activities.html  
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Table 10. Volumes of wastewater discharged to the sewage 

 2017 2018 2019 

From households 90.8 89.7 85.5 
Other sources (industry) 11.8 14 25.2 

Total Wastewater discharged to the 
sewage systems 102.6 103.7 110.7 

 

Meanwhile, the system reconstruction and 
development continues. Soon, the "Aeratsia" 
station in Yerevan will operate, which, after 
reconstruction, is able to undergo deep 
mechanical processing of the sewerage of the 
capital and adjacent settlements. 

During 2017 in a number of settlements of the 
Republic network reparation works of sewage 
network by Veolia Jur were implemented: 
elimination of congestions, construction of new 
sewerage networks instead of broken-downs. This 
was the case particularly in several administrative 
districts of Yerevan, in Echmiadzin, Gyumri and 
Vardenis. 

According to the report on “Towards a National 
Strategy for Sustainable Sanitation in Armenia” EUWI, 2017, around EUR 2.6 billion of investments will 
be required to meet Armenia’s sanitation needs, with approximately EUR 1 billion needing to be spent in 
the next 7 to 10 years. Given the country’s current economic situation, this investment will have to be 
spread over time and targeted to avoid further deterioration of infrastructure and increase of the 
financing gap. 

Projects and sector development strategy.  

According to the long-term strategic development plan of the Republic of Armenia  for 2014-2025 
approved by RA Government’s Decision N 442-N dated 27.03.2014, it is envisaged to continue the 
improvement of the drinking water system with the aim of increasing the reliability and efficiency of the 
operation of the systems and improving the quality of water supply and sanitation services. The target of 
investment policy is to improve the quality and duration of services rendered and to mitigate the existing 
territorial disparities. The investment policy is also aimed at increasing the efficiency of drinking water 
systems, with a particular focus on reducing water losses.  

Modernization of the drinking water supply and sanitation systems is being implemented by projects 
financed by KfW, EBRD banks and other investment organizations. Ongoing and forecasted grants and 
loans from EBRD, EIB and ADB for water and sanitation services are presented in Annex B. 

In the field of sanitation, it is also important to reconstruct the sewage system of cities and large 
settlements and to construct wastewater treatment plants. However, there are few, if any, projects 
conducted to introduce cheaper, innovative and ecosystem-based technologies for nature-based 
solutions such as natural refinement of waste waters, wetlands, closed-cycle water use systems, etc. 

An important component of climate change mitigation and adaptation measures is the reuse of 

 

89 settlements wastewater are sewered and 
serviced, of which 69 are being serviced by Veolia 
Djur CJSC and the remaining 20 by local 
governments. Veolia Jur has a well-developed 
drainage and wastewater discharge system, which 
includes: 
• drainage network with 3700km total length, 
• 6 Wastewater Treatment Stations (“Aeratsia” 

in Yerevan, Martuni, Gavar, Vardenis, Dilijan, 
Jermuk), 

• 8 pump stations of the drainage system, 
• Surface water and rainwater removal system 

with 350 km length. 

Box 5: sanitation assets 
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wastewater for irrigation, so that additional volumes can be made available for drinking water. From this 
point of view, it is important to consider the wastewater discharged from the settlements of the Republic 
as a possible source of water, introduce modern sewage and municipal wastewater treatment systems, 
establish quality standards for irrigation water and regulation, and develop the licensing mechanisms for 
the reuse of treated wastewater. 

The value of assets related to water supply and removal have been assessed in 2015-2018. There are 
several ongoing and forecasted grants and loans from EBRD, EIB and ADB that may be used to assess the 
amount of external aid in this sector. 

 

Hydropower generation 

Renewable energy technologies, such as hydropower, contribute significantly to the reduction of GHG 
emissions and to the security of the energy supply. In comparison with conventional coal power plants, 
hydropower prevents the emission of about 3 GT CO2 per year, or about 9% of global annual CO2 
emissions. In general, hydropower is a source of energy that produces few GHG emissions. According to 
the World Energy Council (WEC), the CO2 emissions per GWh are 3–4 t for hydropower run-of the river, 
and 10–33 t for hydropower with a reservoir; these values are about 100 times less than the emissions 
from traditional thermal power [World Energy Council, 2004]. In addition, the special 2011 report of the 
International Panel on Climate Change (IPCC) titled “Renewable Energy Sources and Climate Change 
Mitigation,” shows that the majority of lifecycle GHG emission estimates for hydropower cluster are 
between 4 and 14 g CO2 eq·(kWh)−1, as shown in Figure 13. Under certain scenarios, however, the 
potential exists for much larger quantities of GHG emissions from hydropower, as shown by some 
outliers–although these quantities are always much lower than those from thermal power.  

 
Figure 13: Lifecycle greenhouse gas (GHG) emissions of electricity generation technologies powered by 

renewable and non-renewable resources [Edenhofer et al., 2011] 
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There are practically no fossil fuels available in Armenia and water energy resources are of high 
importance for the country. There are more than 200 rivers and streams in Armenia with the length of 10 
and more km. The Hrazdan River flowing out of Lake Sevan, the rivers Araks, Vorotan and Debed have the 
most energy potential. Till the First World War, 9 small hydropower plants (SHPPs) operated in Armenia 
with total capacity of 2155 kW. In 1913, the production of energy was 5,1 mln kWh. Nowadays, the 
potential water energy resources of Armenia are 21,8 bln.kWh (large and medium size rivers  - 18,6 
bln.kWh, and small rivers- 3,2 bln.kWh) , which can be realized using the complexes of the two major 
hydroelectric plants- Sevan-Hrazdan (designed capacity is 2.32 billion kWh per year) and Vorotan 
(designed capacity is 1.16 billion kWh per year), and 3 new large HPPs and exploiting SHPPs’ capacity. 

Currently 187 small HPPs generate about 1 billion kWh 
of electricity annually, and another 28 small HPPs are 
in the design or construction phase with annual 
production of 203 million kWh. 

Considered as a non-consuming water user, the 
annual water abstraction for hydropower in Armenia 
has exceeded 5 billion m3. In a number of basins, small 
hydropower plants are experiencing environmental 
disruption, which is a significant pressure on water 
resources. Other negative environmental impacts are 
complication of fish passage, waste, dust and noise, 
visual pollution and illegal hunting [Baskaya, et al., 
2011].  

Complexes of the two major hydroelectric plants  

In the Hrazdan RBD one of the largest hydropower 
cascade in Armenia, the Sevan-Hrazdan cascade, is 
operated by the "International Energy Corporation" 
CJSC. The HPPs are located along the Hrazdan River, 
between Lake Sevan and Yerevan City. The cascade’s 
HPPs operate through the water released from the 
Hrazdan River water resources and water left out of 
Lake Sevan during the irrigation season.  

The operation of the Sevan-Hrazdan cascade largely 
depends on the water volume left out of Lake Sevan. 
Therefore, only 5 out of 7 HPPs are operating during 
the year, and other 2 HPPs are operated in the 
irrigation period (May-October), when there are 
additional water resources in the system.  

For this reason, WUPs have been given to operate 5 
HPPs (Argel, Arzni, Kanaker, Yerevan-1, and Yerevan-
3) of the cascade. Based on the expert judgement, the 
abstracted volume of water was distributed following 
ways: from November to April HPPs used 55-60 mln 
m3 water, and from April to November (irrigation 
period) – 1,302.49 - 1,307.49 mln m3 water.  

 

Sevan-Hrazdan HPP complex consists of seven HPPs: 
Sevan (34 MW), Hrazdan (81 MW), Argel (224 MW), 
Arzni (70 MW), Kanaker (102 MW), Yerevan 1 (44 
MW) and Yerevan 3 (5 MW), the total installed 
capacity of which is 560 MW, and the annual design 
production is 2.32 billion kWh. 
The second stage of the cascade is Hrazdan HPP. 
The HPP's water supply is made by a 15.1 km long 
diversion canal, which includes 3 canals of 7,785 km 
length and two tunnels with 6,370 km length. The 
length of the Sevan-Hrazdan cascade is 
approximately 70 km. These 7 HPPS together 
generate 1/10 part of annual electricity of the whole 
country. The total designed capacity of the Sevan-
Hrazdan cascade is 560 MW, and the annual energy 
production is 500 mln kWh. 
Argel HPP is the third stage of the system and the 
most powerful hydropower plant not only in the 
system but also in the country. The headwork is 
Aghbyurak reservoir of 5.6 mln m3 total capacity 
and regulated on tenday basis; the available 
storage of this reservoir is 4.1 mln m3 : The 4th 
stage of the cascade is Arzni HPP, the headwork of 
which is Argel reservoir, with a capacity of 1.5 mln 
m3 . The water supply system includes 8 km long 
diversion canal, with two tunnels of 4.1 km. One of 
the largest irrigation systems in Armenia, the Arzni-
Shamiram canal, starts from the headwork basin. 
The 5th stage of the cascade is Kanaker HPP, the 
cascade's first HPP; the HPP’s diversion canal is 12.6 
km long, with 8.5 km of open canal and 4.1 km 
tunnels. Yerevan 1 HPP is the 6th stage of the 
cascade, with a 3.2 mln m3 capacity water basin as 
headwork. The length of the diversion canal is 2,75 
km. The 7th stage of the cascade is Yerevan 3 HPP, 
with its diversion canal and pressure node being a 
part of Artashat irrigation canal. 

box 6: The Sevan-Hrazdan HPP assets 
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Water from Lake Sevan first enters the Sevan HPP, then flows into the Hrazdan HPP and finally enters the 
Sevan-Hrazdan derivation canal and is used for irrigation purposes. Naturally, this hydropower system is 
exerting considerable pressure on the Hrazdan River, in particular the natural flow regime, water level, 
natural velocity regime is infringed; besides, there is influence also on sediment accumulation and other 
characteristics.  

Water intake quantities established by the Water Use Permit of Sevan-Hrazdan HPP complex are as 
follows: 

• Sevan HPP – in the size of the water release limits set by the RA Government;  
• Hrazdan HPP - in the size of the water release limits set by the RA Government,  
• Argel HPP - in the size of the water release limits set by the RA Government and in the size of the 

available capacity of Aghbyurak regulating reservoir with a maximum of 254.4 mln m3 / year;  
• Arzni HPP - in the size of the water release limits set by the RA Government and in the size of the 

available capacity of Argel regulating reservoir with a maximum of 388.0 mln m3 / year;  
• Kanaker HPP – water quantity of free run of the Hrazdan river, with a maximum of 358.14 mln m3 

/year;  
• Yerevan HPP-1 - water quantity of free run of the Hrazdan river, with a maximum of 356.4 mln m3 

/year;  
• Yerevan HPP-3 - water quantity of free run of the Hrazdan river; the water amount is not specified. 

The annual water intake from the Hrazdan River for the operation of Sevan-Hrazdan HPP complex 
is 1357.04 mln m3 /year. 

As mentioned in Draft Hrazdan RBMP, Sevan-Hrazdan hydropower cascade poses significant pressure on 
the Hrazdan River, in particular, violates the natural flow regime, the natural regime of flow velocity, water 
level fluctuations, sediment accumulation and other characteristics. It is required to implement a number 
of operational measures aimed at reducing losses and increasing efficiency and energy generation of 
Sevan-Hrazdan cascade. These measures could include repairing the system of irrigation infrastructure, 
construction of small reservoirs for agricultural needs, installation of gates in irrigation canals and 
introduction of new irrigation technologies for small farmers.25 In order to understand the potential 
energy production in future, the vulnerability of water resources of Sevan and Hrazdan basins to climate 
change should be also analyzed in detail.  

Vorotan Complex of Hydroelectric Power Stations (CHPS) is a complex of three hydroelectric power 
stations with an overall capacity of 404.2 MW and an average annual power generation of 1.16 billion 
kWh. The Vorotan Cascade is among the main power generation complexes in Armenia, providing both 
peak and base load generation, and performing grid stabilization services. The complex is located in the 
eastern part of Syunik region of the Republic of Armenia, some 240 km to the South-East of Yerevan. 

 
 
 

25 International Energy Corporation: Sevan-Hrazdan Cascade Hydropower System Rehabilitation Project (Armenia). 
Extended Annual Review Report: https://www.adb.org/sites/default/files/project-documents/46941/46941-014-xarr-
en.pdf  
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Table 11: Principal characteristics of the HPPs of Vorotan Cascade 

Hydropower 
Plant (HPP) 

Rated 
Capacity 

(MW) 

Number and 
Capacity of 
Units (MW) 

Turbine 
Water Storage 

(million m3), 
totat/usable 

Design Head 
(m) 

Spandaryan 76 2 x 38.0 Francis 257/218 300 
Shamb 171 2 x 85.5 Francis 96/80 267 
Tatev 157.1 3 x 52.4 Pelton 13.6/1.8 552 

 

The power plants of the Vorotan CHPS are connected by 220 kV lines to the main substation Shinuhayr 
near Goris, except for Tatev which is connected at 110 kV voltage level. Beside this, HPP Shamb and HPP 
Spandaryan are connected by loop circuits to the 220 kV line between the substations Shinuhayr and 
Eghegnadzor. From Shinuhayr two 220 kV transmission lines leave to Meghri substation interconnecting 
to the Iranian grid (Contour Global Hydro Cascade CJSC Stakeholder Engagement Plan, 2016)26. 

As it is mentioned in the Southern basin management plan, due to the overuse of the water by Vorotan 
HPP, there is an irrigation water deficit during the season in Vorotan basin (Southern Basin Management 
Plan, 2015). A significant decrease in the river flow in Vorotan basin is expected, thus, it is required to 
assess the water availability for future planning periods and develop measures aimed at fair distribution 
of the water between the sectors. Water reuse/shared use practices would help to reduce the 
anthropogenic pressures on water ecosystem. 

 

Review of the hydropower generation sector development strategy and adaptation plans in the context 
of climate change 

River flow reduction due to the projected climate change will increase the probability of environmental 
flow violation in the rivers with small HPPs and the aquatic ecosystems will become more vulnerable. 

26 https://ewsdata.rightsindevelopment.org/files/documents/52/IFC-37652_GvPfk0k.pdf  

 

The Cascade has a total head of 1,223 m. The design of the Vorotan CHPS began in 1954, construction started 
in 1961. In 1970 the first power station, Tatev HPP, was put into operation, followed by Shamb HPP in 1978 and 
Spandaryan HPP in 1989. 
Vorotan CHPS is located at the Vorotan River. It is comprised of four reservoirs and one Daily Regulation 
Reservoir. The Spandaryan Reservoir is the upper reservoir of the cascade. Highest water level is at 2,063 m 
a.s.l.; minimum water level is 2,030 m. The water 4 is directed through an 8.1 km long pressure tunnel and a 
2.17 km long penstock to Spandaryan HPP. The discharge from Spandaryan HPP and water from Vorotan River 
is retained by Angeghakot dam forming the Angeghakot Reservoir. Highest water level is at 1,677.4 m a.s.l.; 
minimum water level is 1,664.5 m. Water flows from this reservoir via a 10.5 km long gravity fed tunnel to the 
Tolors Reservoir, which is also fed by the Sisian and Ayri Rivers. Highest water level is at 1,651.5 m a.s.l.; 
minimum water level is 1,625.5 m. From the Tolors Reservoir, the water is supplied to the Shamb HPP via a 6.9 
km long pressure tunnel and a penstock of 1.26 km in length. Below the Shamb HPP is the Shamb Reservoir 
(also named Tatev Reservoir) which is also fed by water from Laradzor River. Highest water level is at 1,335.4 
m a.s.l.; minimum water level is 1,333.8 m. From this reservoir water flows through an 18.4 km long gravity 
fed tunnel to the Daily Regulation Reservoir of the Tatev HPP, from where the water is directed to Tatev HPP 
via a 1,900 m long pressure penstock. 

box 7: Vorotan Complex of Hydroelectric Power Stations 
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Despite this, currently, water use permits for HPP exploitation are given for up to 25 years. The “Strategic 
Development Program of the RA Hydropower Sector”, adopted in 2011 also does not take into 
consideration the forecasted river flow decrease due to climate change. Тhe projected decrease in water 
availability will inevitably affect hydropower potential in the country. Thus, climate change scenarios and 
projected river flow values should be considered during provision or extension of the water use permit 
for hydropower purpose.  

In last years, there are several Government resolutions approved and programs started related to the 
hydropower generation in Armenia. The position of the Republic of Armenia under the Paris Agreement 
is enshrined in the document on "Intended Nationally Determined Contributions" (now  “Nationally 
Determined Contributions "), which was approved by the Government of Armenia’s Protocol Resolution 
N 41 as of 10 September  2015 and submitted to the UNFCCC Secretariat on 22 September 2015. This 
document is based on the principle of "green economy" and the ecosystem approach to mitigation and 
adaptation actions. According to the document, the total emissions of the country  for the period of 2015-
2050  should not exceed 633 million tonnes of carbon dioxide equivalent (tonnes of CO2 eq.). 

Protocol Resolution of the Government of Armenia № 53-36 as of 29.12.2016 “On Approving the 
Hydropower Development Concept of the Republic of Armenia”. Hydropower is ecologically clean and 
environmentally friendly, ensures reduction in CO2  greenhouse emissions to the atmosphere and the 
Government of Armenia views the development of hydropower in the context of minimal adverse 
environmental impact. The concept paper sets forth the vision of the Government of Armenia for the 
development of the hydropower sector, the need to apply the “public-private” partnership options to 
make the investment framework more attractive, and to provide certain guarantees from legal point of 
view. 

Protocol Resolution № 8 as of 01.03.2018 “On Approval of Environmental Impact Assessment Criteria for 
the Construction and Operation of Small Hydro Power Plants”: adoption of this Resolution was 
conditioned by the fact that operation of SHPPs has adverse impacts on ecosystems (particularly on 
aquatic ecosystems) because of the reduced river flow caused by active water use as well as climate 
change in recent years. Therefore, there was a need to set criteria for the construction and operation of 
small HPPs that should prevent or reduce the harmful effects of small HPPs on the environment. 

These criteria are as follows: 

• Availability of red-listed and/or area-specific endemic fish species and water plants, 
• Availability of spawning spots of area-specific endemic fish species, 
• Availability of overload by 40% and more by derivation pipelines, 
• Preservation of factual water course in the river section not exceeding the magnitude of the 

environmental flow set in the water usage permit, 
• Availability of sanitary zones of water ecosystems, the criteria of which are laid down in Clause 

3 of the appendix to the governmental resolution N 64-N dated on 20 January 2005. 
• Availability of monuments of nature in a diameter of 150 meters, 
• Availability of landslide areas, 
• Availability of roads running to the construction area of SHPPs or the need to construct roads, 
• The distance of constructed SHPP from the nearest residential area, 
• Impact of noise on the environment and human health.” 
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Action Plan of the Ministry of Energy and Natural Resources of the RA Stipulated by the Provisions of the 
National Security Strategies of Armenia, adopted in 2007, envisages the construction of generating 
facilities and measures to be taken by 2025, including:  

• Construction of new 540 MW HPPs (including 260 MW small HPPs);  
• construction of 200 MW wind turbines;  
• upgrading of the currently operational two thermal power plants using gas-turbine installations 

with a total capacity of 648 MW;  
• construction of a new 1,000 MW power unit in Armenian nuclear power plant;  
• modernization of electricity transmission and distribution networks to reduce losses;  
• construction of Iran-Armenia gas pipeline;  
• restoration of 150 million m3 capacity of underground gas storage;  
• restoration of heat supplies with the maximum use of geothermal, biogas, solar and other 

Resources;  
• organization of large-scale introduction of sustainable measures to ensuring energy saving. 

The work plan includes timeframes and financing sources for the implementation of measures. 

In 2010, the Small Hydropower Plants Development Scheme was designed to promote the construction 
of small HPPs and includes hydro energy indicators for more than 100 HPPs. On the regional level, 
Development Strategies for 2017-2025 have been composed for each of 10 Marzes of Armenia. In these 
strategy documents, capacity of existing HPPs and HPPs under construction is presented. It is mentioned 
that future climate change may affect the hydropower potential, thus, vulnerability assessment of water 
resources and implementation of necessary adaptation measures is of vital importance. 

Development Strategy for Lori Marz stated, that development of hydro energetic potential is priority for 
the Marz․ According to the Government of Armenia’s Protocol Resolution No. 35 "On Approving the 
Strategic Development Program of the RA Hydro Energy Sector" approved by point 12 of the sitting of 22 
September 2011, it is encouraged to develop hydropower sector in the Marz through the construction of 
new SHPPs on Debed River and its tributaries. In the Development Strategy for Shirak, it is mentioned that 
the Marz has favorable natural conditions for hydropower sector development. Syunik, Vayots Dzor, and 
Tavush Marzes have a great hydropower potential and developed HPP infrastructure. In the Vayots Dzor 
Development Strategy, it is briefly mentioned that the HPPs have also negative impact: they changed the 
flow regime of the rivers and deteriorated river fauna (spawning problems, loss of small fish). 

In general, in the Development Strategies for Marzes the double relationship of hydropower and climate 
change is indicated. It is briefly stated, that HPPs are sources for “green” energy with low carbon 
emissions, and the reduction of river flow due to the climate change will also reduce the hydropower 
potential of the rivers.  

 

Investments Projects 

On the website of the Ministry of Energy Infrastructures and Natural Resources of the Republic of 
Armenia, there are two potential investment projects for HPP construction (Shnogh and Meghri HPPs)27. 
Pre-feasibility studies were conducted for that projects, however, climate change adaptation issues have 
not been discussed in that studies.  

27http://www.minenergy.am/en/page/464 
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There are a number of past and ongoing state and donor-funded programs and projects aimed to promote 
renewable energy (including hydropower generation) development in Armenia in order to decrease GHG 
emissions from energy sector. The list and a brief discussion of the conducted or on-going measures to 
climate change adaptation in this sector are provided in Annex D. 

 

Deficiencies in planning and achievements in climate change adaptation programs 

Obviously, with the projected reduction of the river flow due to the climate change, the compatibility 
(which is under the GoA responsibility towards international treaties and conventions) of environment 
requirements and sustainable economic development and social welfare becomes more complicated. 

Assets related to Hydropower generation have not been inventoried yet in Armenia. So there is neither 
information regarding neither their ownership, status of operation and their economic value, nor 
inspection annual report. In these conditions it will be difficult to estimate both the cost of climate change 
and the investments in the hydropower sector during the next decades.  

 

2.3. Flood management 

Flood risk prevention 

More frequent and intensive extrem events are expected to happen with climate change, including water 
flooding. With new Comprehensive and Enhanced Partnership Agreement (CEPA), among other things, 
Armenia took obligations to approximate its legislation to the 2007/60/EC Directive on the assessment 
and management of flood risk. Adoption of national legislation and designation of competent 
authority/ies is the first provision.  

On 16 August 2007 the Government of the Republic of Armenia adopted the decree № 931-A on 
“recognizing as authorized body”; according to the decree, the Ministry of Agriculture (currently, under 
the Ministry of Economy) has been recognized as state governing authorized body for organization and 
implementation of measures for prevention and elimination of adverse impact on river waters foreseen 
by the Water Code. Specifically, the Ministry of agriculture is responsible for:  

• anti-flood measures implementation; 
• inventory of rivers and drainage systems in the country; 
• creation of the database reflecting the actual state; 
• development of programs on anti-flood measures; and 
• compiling design documentation and organization of works, operation and maintenance of bank 

protection structures.  
 

Several other institutions are involved in flood risk management. According to the water stakeholders 
mapping in Armenia (Chapter 4), the Ministry of Emergency situation is in charge of disaster risk 
management, emergency plans, early warnin systems and the protection of population, which includes 
the risk of flooding. Every year the Ministry of Emergency Situations presents proposals to the Ministry of 
Economy on implementation of necessary preventive measures that have been developed as a result of 
studies of flood prone hazardous segments of beds of rivers, drainage systems and flood control systems.  

Water Committee is a state body within the structure of the Ministry of Territorial Administration and 
Infrastructure. Water Committee develops and implements the policy of the Government of the Republic 
of Armenia in the area of water systems that are considered as state property and non-commercial water 
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supply systems management and utilization, including all the functions associated to the hydro technical 
structure. 

In Armenia, EU Floods Directive is partly implemented in terms of flood hazard and flood risk maps 
development compliant with the prescriptions of the Directive, through international pilot projects and 
single basin-scale initiatives. One of the most important initiatives is the PPRD East Programme Phase 1 
during which the National Academy of Sciences, Institute of Geological Science (NAS IGS) has developed 
a nation-wide mapping of the flood hazard. PPRD East 2 – Prevention, Preparedness and Response to 
Natural and Man-made Disasters in the Eastern Partnership Countries” developed a road map. Another 
project relevant to the topic are the German Technical Cooperation Agency (GTZ) funded programme 
“Disaster Preparedness in South Caucasus” that focused on Lori and Tavush marzes in which NAS IGS was 
one of the implementers. Flood management issues are also discussed In the basin management plans 
with the focus on development and implementation of anti-flood measures.  

In 2020- 2021, а feasibility study of the flood hazard mapping in the Aghstev River Basin in Armenia was 
implemented by SHER Ingénieurs-Conseils funded by SOFINEX to the intention of the Ministry of 
Environment of the Republic of Armenia and the Hydrometeorology and Monitoring Center SNCO 
(Hydromet). The study was aimed to develop a methodology of flood hazard mapping in Armenia in 
accordance with the requirements of the EU Flood Directive. This methodology is intended to be general 
and exhaustive in order to be replicable at all river basins of Armenia. Figure 14 features the current 
vulnerability mapping of Armenia’s regions to natural disasters, of which floods and landslides. 

This feasibility study contributed to identify lacks in existing information and other obstacles through 
recommendations to the authorities that need to be addressed before the replication of the flood hazard 
and risk mapping for other river basins of Armenia. Based on the experience and lessons learned during 
this feasibility study, Terms of Reference have been drafted for a subsequent study to produce a Flood 
Risk Map and a Road map for development of Flood Risk Management Plan for Aghstev River Basin. 
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Figure 14: Vulnerability of Armenia’s regions to natural disasters 
Source: Hydrometeorology and Monitoring Service, Third National Communication on Climate Change, 2015 

 

Water assets of the water sector as described above need, for some of them, to be protected from flood 
risks. This is particularly true for wastewater treatment plans, drinking water stations, distribution 
networks, pumping stations, and access road. Some water assets also contribute to preventing flood risk 
to happen: all water reservoirs are intended at lessening the intensity of surface run-off from devastating 
rains. However they also represent themselves a risk for population and equipment downwards in case 
of breakage that could happen due to exceptional event. In addition the ecosystem based approach opens 
new field of action with considering wetlands, open fields and forests, and a large series of natural water 
retention measures for mitigating impacts of floods on vulnerable or strategic areas. 

Therefore very tight coordination must be ensured between Ministry of Emergency situation, Ministry of 
agriculture, Ministry of Environment and Ministry of Territorial Administration and Infrastructures when 
undertaking preliminary flood assessment or drafting flood management plans at basin level.  

A territorial cross-analysis of this map with strategic water assets, and in particular the reservoirs 
operating in Armenia is of relevance for drafting the priority measures of the WSAP. Indeed the reservoirs 
operating in Armenia were built during the Soviet era. Reservoirs are usually operated for 70 years or 
more, depending on the time that the reservoir’s dead volume is filled with fluvial alluvium (solid 
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substances). However, there are no studies of the solids through the surface flows of the reservoirs in 
Armenia. It should be taken into account that as a result of climate change, the amount of solid substances 
in the fluvial alluvium also changes. In addition, comprehensive Inspection program for all reservoirs is a 
question of public security and is of utmost importance when considering flood risk prevention, as part of 
the WSAP. Reporting on the annual surveillance program could not be consulted. 

Climate change and dam break issues 

Reservoirs dam failure has high economic and social consequences. These infrastructures have an 
associated risk that must be properly managed in a continuous and updated process. In the dam safety 
context, risk can be estimated by the combined impact of the scenario, probability of occurrence, and 
associated consequences (ICOLD, 2003).  

Most risk assessments in the past assumed a stationary condition in the variability in climate phenomena, 
including the frequency and magnitude of extreme events (National Research Council, 2009). However, 
changes in climate factors such as variations in extreme temperatures or frequency of heavy precipitation 
events (CH2014-Impacts, 2014; IPCC, 2012b; Walsh et al., 2014) are likely to affect the different factors 
driving dam risks (Bowles et al., 2013a; USBR, 2014). The assumptions of stationary climatic baselines are 
no longer appropriate for long-term dam safety management (USACE, 2016). An update of risk 
components (loads, system response, and consequences) to take into account the new climate change 
scenarios becomes imperative for adaptation and decision-making support under a more resilient 
approach. 

In this context, some reference institutions (USACE, 2014; USBR, 2014, 2016) are actively developing and 
implementing guidance for including climate change in their decision support strategies (U.S. Government 
Accountability Office, 2013). In other cases, efforts have been made in the evaluation of climate change 
impacts on dam safety surveillance but further research is subjected to new findings and advances in the 
knowledge (OFEV, 2014). 

However, climate-change-related information is vast and scattered, and its application to specific analyses 
such as dam safety assessments remains a challenge for the dam engineering community. Although a 
considerable amount of research has been carried out so far, its application to current dam safety practice 
is still uncertain (Bahls and Holman, 2014) and must be based on national and supranational overall 
adaptation plans (Commonwealth of Australia, 2015; European Commission, 2013; OECC, 2008). 
Moreover, the impacts of climate change effects on dam safety are usually analysed separately and aim 
at specific aspects. Most studies tend to focus only on the impact of climate change on the hydrological 
loads (Bahls and Holman, 2014; Chernet et al., 2014; Novembre et al., 2015), relegating or ignoring other 
aspects. Other studies with a wider scope only reach qualitative assessments (Atkins, 2013), limiting their 
applicability to screening analyses. 

The global effect of climate change on dam risk must be assessed in Armenia as well through the 
integration of the various projected effects acting on each aspect, taking into account their 
interdependencies, rather than by a simple accumulation of separate impacts.  

In Armenia, the safety issues of hydrotechnical structures are regulated by the Construction Norms 33-
01-2014 “Hydrotechnical structures: Main Regulations”, Law of Armenia on the State Regulation on 
Ensuring the Technical Safety (approved on 24.10.2005), and Government Decision 255N from February 
11, 2004 on Approval of Exemplary Rules of Exploitation of Active Reservoirs in the Territory of the 
Republic of Armenia. However, none of these legal acts discuss the questions of vulnerability of the dams 
to the climate change and possible adaptation measures. Thus, there is a need of clear policy for the 
country on addressing the dam risks in the context of climate change. Legal, research, and technical aspect 
of this issue must be well studied for further planning of adaptation measures. 
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2.4. Vulnerable sectors to climate change in interaction with the water sector:  

The water sector is having many interactions with social, economic and environmental sectors, as regards 
its quality or its quantity and its availability in time and location. Therefore impacts of climate change on 
the water sector will have consequences in cascade on the other related sectors and reversely impacts on 
these sectors will have consequences on parts or all of the water sector. All these interactions will be 
described in this section.  

According to the NAP, all government-policy sectors are considered vulnerable to the impacts of CC, but 
7 sectors are particularly vulnerable: natural ecosystems, water, agriculture, energy, health, human 
settlements, and tourism. Those 7 sectors will incorporate climate change adaptation strategies, to 
provide greater clarity, balance and direction for effective delivery of adaptation action.  

The cross-sectoral interaction within water nexus is shown in the Table 12: cross sectoral analysis and 
Figure 15.  

Currently there is no mechanism established for coordinated implementation of climate change 
adaptation measures in the Republic of Armenia. The National Action Program of Adaptation to Climate 
Change supplies the coordination of the NAP process, articulating the goals and principles and establishes 
the conditions necessary for creating a strong foundation for adaptation action through a series of cross-
sectoral interventions to strengthen the capacity of institutions to plan adaptation actions, to create 
strategic linkages between climate considerations, adaptation, as well as, and national and sub-national 
development planning. 
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Table 12: cross sectoral analysis  

 
 

 

Most vulnerable 
sectors to climate 
change according 
to the NAP

1 -natural ecosystems 
(aquatic and 

terrestrial, including 
forest ecosystems, 

biodiversity and land 
cover ) 

2- human health 3- Water sector 
components 

4- agriculture, 
including fisheries 

(excl.forest)
5-Energy 

6 -human 
settlements and 
infrastructure 

(incl.mining, industry 
& transports)

7 - tourism

water issues 
expected to be 
addressed by 
other sectoral 
policies than water 
sector

natural wetlands, 
benefits of 

environmental water, 
land management

water quality 
regulation, minimal 
water quantity for 

living (national 
norms)

protection, collection, 
storage, production , 

distributon and 
allocation of all water 

resources 
(renewable, wasted, 

reused)

on-farm water 
management, water 

sharing among 
farmers, impacts of 

water supply 
restrictions on 
irrigated land, 

technical advise to 
farmers to adapt to CC

on-sites water 
management, water 

efficient technologies 
and processes, water 

temperature rise 
adaptation, impacts 

of water supply 
restrictions on HPP's 

production

protection of 
population and 

structures that are out 
of the water sector 

from flood and 
mudflows

protection of 
population and 

infrastructures in 
recreation zones and 

touristic structures 
from flooding ; 

impacts of water 
shortage or water 

level changes in river 
and lakes on 

recreational and 
touristic activities ; 

Cross-sectoral analysis



 

Figure 15 : Cross sectoral representation of water impacts on the 6 most vulnerable sectors to CC according to the NAP 



 

3. Acknowledge climate change challenges  
3.1. Observations and facts about climate change in Armenia 

Since 1998, when the First National Communication of Armenia on the Climate Change was adopted, a 
number of studies were conducted in order to analyze the climate change trends, develop climate change 
projections and assess possible climate change impacts on different sectors. One of the key elements of 
climate change impact studies in Armenia is the assessment of vulnerability of water resources and 
development of adaptation measures. Major works on water resources vulnerability assessment have 
commenced since 2008. 

These studies are summarized in four National Communications  to UNFCCC, as well as presented in the 
reports of donor-funded projects, research papers, and included in the river basin management plans 
(RBMP) for Akhuryan, Ararat, Southern, Hrazdan, and Sevan River Basin Districts (RBDs).  

Historical observations of air temperature in Armenia indicate a significant increase over the past decades. 
Meteorological observations in Armenia have been conducted since 1929, and in the period of 1929-1996, 
the annual mean temperature increased by 0․4°C, in1929-2007 - by 0․85°C, in 1929-2012 - by 1․03°C, and 
in1929-2016 - by 1․23°C. 

The air temperature especially increased in summer season:  in the period of 1966-2016, the average 
summer temperature increased by about 1․3°C. There were extremely hot summers observed in Armenia 
within the last 20 years. This means that the climate in Armenia has tendencies to become more 
continental with significant seasonal variations in temperature.  

As for precipitation, the observations show that in the period of 1935-1996, the average annual 
precipitation decreased by 6% and in the period of 1935-2016 - by about 9%. The spatial precipitation in 
Armenia is distributed quite irregularly. In the period of 1935-2016, the climate in the north, south and 
central regions of the country has become more arid, while precipitation amount has increased in the 
Shirak plain, in the Lake Sevan basin, in Aparan and Hrazdan regions.  

The frequency and intensity of hydrometeorological disasters has increased significantly. Over the period 
of 1975-2016, the total number of observed hazardous phenomena increased by about 40 cases, as 
compared to the average of 1961-1990 (168 cases). The highest number of hailstorms was observed in the 
Shirak plain. The maximum number of cases with heavy rainfall occurred in Tashir and Ijevan regions. 
Frosts are common in the Ararat valley and foothill regions.  

According to drought indices, the number of days with strong and very strong droughts during the period 
of 2000-2017 increased by 33 days, as compared to the 1961-1990 average (87). In recent years, the upper 
boundary of the drought zone has expanded and includes mountainous areas, with an earlier timed start 
of drought (Fourth National Communication, 2020). 

 

3.2.  Trends and projections of climate change in Armenia 

In the climate change assessments conducted under the UNFCCC umbrella, the scenarios developed by 
Intergovernmental Panel on Climate Change (IPCC) are used. IPCC is an intergovernmental body of the 
United Nations that is dedicated to providing the world with objective, scientific information relevant to 
understanding the scientific basis of the risk of human-induced climate change, its natural, political, and 



economic impacts and risks, and possible response options28. 

According to the results obtained through METRAS model, the average annual temperature in the territory 
of Armenia will increase by up to 1.6°C by 2040, by 3.3°C - by 2070 and by 4.7°C - by 2100 (relative to the 
baseline annual average (5.5°C) for 1961-1990). 

As for atmospheric precipitation, these are projected to decline by up to 2.7% by 2040, 5.4% - by 2070 and 
8.3% - by 2100 (relative to the baseline annual average (592 mm) for 1961-1990) (Fourth National 
Communication, 2020). 

 

3.3. Uncertainties and data gaps about climate change  

While a clear trend in air temperature changes around the world is observed and in Armenia in particular, 
it should be noted that there are significant uncertainties in global precipitation assessments due to the 
high variability of atmospheric precipitation and the large number of affecting factors. The issue related 
to uncertainties in projecting precipitation changes has also been highlighted in the 5th IPCC Report (IPCC, 
2014). 

Moreover, not all river basins in the Republic of Armenia have sufficient number of meteorological stations 
to determine the average value of precipitation in the river basin, such as in the Azat, Vedi, Tavush, 
Hakhum, Khndzorut river basins. 

Most of the meteorological stations of the Republic are located mainly in the middle reaches of the river 
basins. The watersheds of the Republic's river basins reach elevations of 3000-3500 meters. At elevations 
above 2500 meters, there is only one meteorological station, the Aragats high mountainous station. It 
means that complete precipitation data above 2500 meters are not available, which affects obtaining 
accurate values for precipitation estimates in the river basin. Meteorological stations at river headwaters 
are also few (Geoinfo, 2020). 

 

3.4. Impacts of climate change on the water sector   

The “Stocktaking exercise to identify legal, institutional, vulnerability assessment and adaptation gaps and 
barriers in water resources management under climate change conditions” (Geoinfo, 2020) shows that 
only a few relevant documents (water use sector development strategies and concepts) examine the 
impact of climate change on water resources and consequences on the water sector, however, they do 
not take into account the increase in water demand and vulnerability to water resources in terms of 
predicted climate change. Water balance at basin scale has been calculated for the past 6 year cycle of 
RBMP 2016-2021 (Cf. Annex F).  

Only recent RBMPs (Sevan & Hrazdan) have estimated projections up to 2027 or 2033 according to 
optimistic and pessimistic scenarios, in order to support decision making on the long term. The hypothesis 
for establishing these scenarios consider water demand policies for all sectors (water losses reduction, 
industrial innovative processes and water efficient irrigated schemes, optimal water allocation processes 
together with economic incentives, and accurate monitoring of water resources for assessing actual 
cumulated impacts of uses and climate change on water resources).  

28 Harmonization of Datasets and Scenarios used for Water Vulnerability Assessment due to Climate Change, 
Preparation of Vulnerability Map, and Delivery of Recommendations on Application of Remote Sensing Data for Water 
Vulnerability Assessment. NAP, UNDP-GCF/00104267 Project, 2020. 
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3.5. Cost estimation of the CC impacts on the water sector   

Adaptation costs – global view  

Adaptation is only one component of the overall response to climate change. The total burden of climate 
change costs consists of three elements: the costs of mitigation (reducing the extent of climate change), 
the costs of adaptation (reducing the impact of change) and the residual impacts that can be neither 
mitigated nor adapted to. 

The interest in the cost of CC adaptation is growing, but compared to the mitigation, adaptation cost 
estimation approaches and methodologies vary widely. Important knowledge gaps remain both in terms 
of scope (whether all relevant impacts are covered) and depth (whether, for a given impact all relevant 
adaptation options / strategies have been considered). The omissions introduce biases in both directions, 
upward and downward. 

The recent UNEP Adaptation Gap Report finds that cost estimate for annual adaptation costs in developing 
countries at USD 70 billion. This figure is expected to reach USD 140-300 billion in 2030 and USD 280-500 
billion in 205029. 

Figure 16 shows effect of adaptation measure on total cost of climate change.  

 

 
Figure 16: Cost of CC and adaptation effect 

Source: the consultant 2021 

29 UNEP Adaptation Gap Report 2020, page 14 
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Black arrow shows a certain pathway scenario development of water sector with climate change effect 
and without adaptation measures. Green arrow shows pathway scenario development of water sector 
without climate change effect.  

The total cost of climate change is shown in red arrow, which can be reduced with implementation of 
effective adaptation measures. Total cost of climate change is possible to reduce by Net benefits of 
adaptation measures. Net benefits of adaptation measures are calculated by following formula: 

𝑁𝑁𝑁𝑁𝑁𝑁 𝑏𝑏𝑁𝑁𝑏𝑏𝑁𝑁𝑏𝑏𝑏𝑏𝑁𝑁 𝑜𝑜𝑏𝑏 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑁𝑁𝑎𝑎𝑁𝑁𝑏𝑏𝑜𝑜𝑏𝑏
= 𝑇𝑇𝑜𝑜𝑁𝑁𝑎𝑎𝑇𝑇 𝑏𝑏𝑁𝑁𝑏𝑏𝑁𝑁𝑏𝑏𝑏𝑏𝑁𝑁𝑏𝑏 𝑜𝑜𝑏𝑏 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑁𝑁𝑎𝑎𝑁𝑁𝑏𝑏𝑜𝑜𝑏𝑏(∗) −   𝐶𝐶𝑜𝑜𝑏𝑏𝑁𝑁 𝑜𝑜𝑏𝑏 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑁𝑁𝑎𝑎𝑁𝑁𝑏𝑏𝑜𝑜𝑏𝑏(∗∗) 

(*) Adaptation actions include benefits of: 
• Avoiding or minimizing future losses,  
• Positive economic benefits through reducing risk, increasing productivity, and driving innovation 
through the need for adaptation, 
• Social and environmental benefits. 
(**)Adaptation costs are costs of planning, preparing for, facilitating, and implementing adaptation 
measures, including transaction costs. 

According to Global Commission on Adaptation Report 2019 adaptation measure Cost –Benefit analysis 
for five respective area showed that $1.8 trillion investments for adaptation could generate $7.1 trillion 
net benefit.  

As Table 13 shows, $1 invested in making water management more resilient can bring up to $4.5 benefits, 
while failing to do these investments could cause major losses. It is important to note that timing and 
efficiency of adaptation measures is critical for minimizing cost of climate change. Delay of climate change 
adaptation measures impose higher costs on economy.  

 
Table 13. Benefit-Cost ratio of CC adaptation 
Source: Global Commission on Adaptation Report 2019, page 10 

Area Benefit – Cost Ratio 

Strength early warning system  9:1 

Making new infrastructure resilient  4:1 

Improving dryland agriculture crop  5:1 

Protecting mangroves  6:1 

Making water resource management more resilient  4.5:1 
 

Another important note is that while for some estimates adaptation cost for high-income countries in 
absolute dollar value may be higher than for low-income countries, but initial research shows that costs 
are higher relative to gross domestic product for low-income countries. 

 
Adaptation costs – Armenian perspective  

Armenia is a small developing country with on average 3 million population, GDP about USD 13 billion and 
GDP per capita of above USD 4 thousand.  
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Table 14/ Social-Economic indicators of RA 
Source: armstat database (https://armstatbank.am/pxweb/hy/ArmStatBank 

 2014 2015 2016 2017 2018 2019 2020 

GDP in bn. AMD  4,829 5,044 5,067 5,564 6,017 6,543 6,182 

GDP in bn. USD 11.6 10.6 10.5 11.5 12.5 13.6 12.6 

GDP per capita ths. AMD 1,602.2 1,679 1,693 1,868 2,027 2,209 2,087 

GDP per capita USD 3,852 3,513 3,524 3,869 4,196 4,597 4,268 

Population of RA, ths. 
persons 

3,014 3,005 2,992 2,979 2,969 2,963 2,962 

 

Manufacturing is leading sector of economy of RA (12.4%) followed by agriculture, hunting, forestry and 
fishing (11.7%), and trade (10.8%) as reported by Armenian Statistical Committee (Armstat) for 2020.  
 

 
Figure 17: Structure of RA economy 

Source: armstat 

Following sector and subsector of economy are largely dependent on water sector resilience and 
adaptation strategy efficiency.  
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Table 15 Value –added created by sectors that are dependent on water sector resilience 
Source: armstat database (https://armstatbank.am/pxweb/hy/ArmStatBank), Public Service Regulation Commission 
of RA (https://www.psrc.am/) , Consultant analysis  

Sector  
Value –

added (m$) 
Probability of 
impact (%) 

Intensity of 
risk Value at Risk 

Agriculture  1,400 100% High 1400 

Hydro Power plan 85 100% High 85 

Water collection, treatment and 
supply 

37 100% High 37 

Healthcare 700 50% Medium 350 

Mining  500 25% Medium 125 

Manufacturing  1550 40% Medium 620 

Total value at risk 2,617 
As a % of GDP  21% 

 

By probability and intensity of the impact, agriculture and hydro power generation are at most risk. Based 
on Table 15 at least 20% of RA GDP is at risk related to efficacy of water sector CC adaptation, however 
social risk and impact could be even higher and more important. 

Armenia’s water sector adaptation measures are critical for mitigating these risk. It is necessary to look at 
water sector infrastructure before we can assess adaptation measures and do any cost estimate.  

 

Water infrastructure / assets  

Water sector infrastructure is one of critical assets that Armenia has along with transport, energy and 
telecommunication. According to Armenian statistical agency, net value of water collection, treatment and 
supply capital assets is about $ 430 million30. Considering average obsolesce of assets in the sector, aging 
of the assets and lack of proper maintenance and capital expenditures in the system for the past 30 years, 
replacement cost of these assets could be many times higher than their accounted value31.  

There is no cost estimate neither for rehabilitation costs nor for total replacement costs. These are critical 
assets for water sector management and adaptation for climate change and they require large scale 
investment for maintenance and improvement of water supply efficiency and decrease of losses in the 
system.  

Any decision on total replacement or rehabilitation should be made based on full scale feasibility analysis 
of technical, financial, economic, social and environmental aspects. More specifically decision in relation 
to economic and financial aspects should consider capital cost estimates, future maintenance cost, 
economic and financial benefits received as a result of the project and cost of funding. Project analysis also 
should consider construction and technical solutions complexity and factor it into economic assessment.  

30 Annual Report 2020, page 312, AMD/USD rate applied 489 (2020) 
31 Most of these assets are legacy from Soviet Armenia and their accounting residual value may be materially different 
from their current market value and replacement costs.  
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Before the financial and economic assessment of the best strategy to improve water infrastructure 
following steps need to be done:  

• Demand estimate for water by basin level, by industry and community level,  
• Detailed survey of all water assets and their current functional condition and strategic role in the 

water supply system,  
• Design technical solution for each work to be implement, 
• Detailed cost estimate for each project / improvement. 

Water sector adaptation cost estimate should include not only improvement or replacement of current 
infrastructure, but more complex approach is required:  

Below is the framework of cost estimate assessment of adaptation.  

 
Figure 18. CC adaptation cost assessment framework 
 

The above framework suggests following course of actions:  

1. Based on global climate change scenarios derive climate change scenarios for Armenia for 2030, 
2050, 2100.  

2. Based on climate change development scenarios conduct forecasts for climate hazards and their 
impact on water sector assets. 

3. Next step would be forecasting of water demand by sectors of economy as of 2030, 2050 and 
2100, and prioritization of demand. 

4. Next step would be forecasts of water stock and capacity by 2030, 2050 and 210032., and detailed 
survey of water collection, treatment, storage, transfer, discharge infrastructure and its 
bottlenecks.  

5. Based on the supply / demand quantity and qualitative balances and identified priorities develop 

32 . For example, Stockholm Environmental Institute Report on Social-Economic Impact of Climate 
Change in Armenia, 2009 estimated that Armenia will have loss of 10-27% of precipitation and 24% of 
river flow by 2100 
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adaptation strategies and measures that will include: 
a. Demand management measures, 
b. Existing assets’ improvement,  
c. New assets, 
d. Technology adoption.  

6. Final step is assessing costs for each project/ program.  
 
Adaptation measures may include projects for: 

• Efficient use of water resources, for example drip irrigation systems large-scale adoption in 
agriculture,  

• Establishment of new renewable power generation units to replace HPP lost capacity (solar power 
plants are part of the solution), 

• Decreasing water losses in the water supply system,  
• Designing and building new water collection and treatment capacities.  
• Other.  

Armenia is at the initial phase of defining its adaptation strategy and plan for further identified measure 
estimate the costs and benefits of adaptation.  

It is important to note that long term planning approach is critical here since most of the measures would 
require long –term investments, and the Government should plan carefully its financing capacity and 
engage other financing sources such as available IFI financing and private sector. It is important also that 
private sector investor consider availability of climate change adaptation plan and ability of the 
government to implement it for their investment decision making. 

 

3.6. Vulnerability of the Water Sector to Climate Change and Risk Analysis 

Prioritization of measures and financing options can be obtained by crossing the vulnerability of river 
basins to the climate change with the strategic water reserves that determine and guaranty the 
sustainability and continuity of water services that fulfill strategic functions (drinking water, industry 
cooling, harvest, national security, prevention against forest fire…) . 

Vulnerability of river flow to climate change have been assessed in different studies conducted in Armenia. 
Results of that studies are compared and analysed in the “Stocktaking exercise to identify legal, 
institutional, vulnerability assessment and adaptation gaps and barriers in water resources management 
under climate change conditions” (2020) report developed by Geoinfo LLC within the frames of the 
UNDP/GCF “National Adaptation Plan to Advance Medium and Long-Term Adaptation Planning in 
Armenia” Project.  

In the “Harmonization of Datasets and Scenarios used for Water Vulnerability Assessment due to Climate 
Change, Preparation of Vulnerability Map, and Delivery of Recommendations on Application of Remote 
Sensing Data for Water Vulnerability Assessments” report, the results of the studies that used METRAS 
model have compared, analyzed, and summarized to create a comprehensive basin-level vulnerability map 
for Armenia.. The results are presented in Figure 19. 
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Figure 19 Water Resources Vulnerability due to Climate Change  
Source: IPCC RCP8.5 Scenario, METRAS Model 

 

The figure gives a global view on anticipated mid-term and long-term changes in basin-level water 
availability. However, for water management so as for water supply possible reallocation purposes, more 
accurate short-term predictions at local scale are required in addition to trends in population and 
economic changes. So far it is acknowledged that such information is not yet available at minimum at basin 
scale. UNDP projections of population by 2100 show a continuous decrease of national population from 
2030 which consequences might release the pressure for water demand on some supply networks, but 
will most of all have impacts on cost recovery by water suppliers and in terms of land occupation and 
planning of public water & sanitation services (Figure 20).  

The rising of temperature will at the opposite inevitably increase water demand for some economic 
activities particularly in the field of irrigation which means that more water will be required to satisfy the 
existing needs. A longer irrigation period is already observed in several Marzes. Fish farming, industrial 
sector and thermal industry must also get prepared to adapt their cooling process and to anticipate the 
temperature rising of surface water used in their production line (Cf. Table 12). 
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Figure 20 Probabilistic Projections of Population in Armenia  

Source: Department of Economic and Social Affairs https://population.un.org/wpp/Download/Standard/Population/) 
 

Climate change may also markedly change the seasonal variation in river-flow. Higher temperatures will 
push the snow line upwards in mountainous regions. This, in conjunction with less precipitation falling as 
snow, will result in a higher winter run-off in mountain-fed rivers. Moreover, earlier spring melts will lead 
to a shift in peak flow levels. As a result of the declining snow reservoir, there will be less water to 
compensate for the low flow rates in summer. 

Climate change tends to increase the frequency and intensity of rainfall; there may be an increase in the 
occurrence of flooding, mudflows, and landslides due to heavy rainfall events. As it is mentioned above, 
we can already observe an increase in hazardous hydrometeorological events. On the other hand, risk of 
droughts also has a tendency to increase due to the lowering of flow rates in hot period. 

Groundwater recharge may also be affected with a reduction in the availability of groundwater for drinking 
water in some regions. 

It is obvious that decrease in flow volume will inevitably lead to deterioration of water quality as well. 
Increasing anthropogenic loading on water resources may exacerbate the situation. We can already 
observe the negative impacts of climate change accompanied with anthropogenic pressure on the Lake 
Sevan case: in last years, harmful algae blooms have become more often and intense. 

The other negative consequence of the climate change impact on water resources is a disturbance of 
environmental flow in the river that led to the deterioration of aquatic ecosystem and biodiversity. Thus, 
more strict control and criteria on issuing the water use permits must be applied. 

All the facts stated above led to conclusion that measures envisaged by water sector adaptation plan, as 
well as basin management plans, must be built on reliable assessments of water resources vulnerability in 
order to be realistic and aimed at addressing the short-term, mid-term, and long-term challenges caused 
by climate change. Adaptation plans for other sectors such as agriculture, energy, and tourism should also 
consider water resources vulnerability assessments as they all depend on water to some extent. 
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Research and Development, education, training and awareness raising about water efficiency, freshwater 
ecosystems and water quality among all decision-makers and stakeholders play an important role in 
vulnerability and climate risk mitigation and adaptation planning. 

 

3.7. Social and gender analysis 
Gender & socioeconomic aspects of poverty  
The population of Armenia is 2,979,700, of which 52.6% are women33. More than a third of the population 
is rural and 26.4% of population in Armenia is living under poverty line. Poverty is exacerbated by an 
unequal distribution of gendered poverty, with 51.4% of women of working age participating in the labor 
force, compared with 70.6% of men. Armenian economy is heavily reliant on agriculture. The sector 
employs 37% of the working population, the majority of whom are women (53% women and 47% men) 34. 

Women suffer time poverty35 which is accentuated when they enter the labor force in addition to their 
domestic workload. In rural areas, time-consuming manual labor such as fetching water, are left to 
women. More than 60% of women work in only three sectors agriculture, education, and health, where 
salaries are lower compared to other sectors. Women are more vulnerable to risks and shocks due to their 
higher levels of poverty. In Armenia women represent 56.0% of the poor, and households headed by 
women have a higher incidence of poverty (29.2%) than households headed by men (24.4%)36. 

Social vulnerability, water use in households and agriculture 
Besides having greater responsibilities for domestic tasks women have increasing role in agriculture labor. 
Disasters and water shortages make this type of work more difficult and time-consuming. Women have 
responsibility to care for children and the elderly including those with disabilities at home.  

Due to the increasing migration of male family members, women are assuming a greater workload for 
agriculture production as the sector becomes more prone to disaster risks, putting women at the forefront 
of dealing with disaster impacts on agriculture production. Women have less access to resources to absorb 
income losses and to recover from disasters, making them more vulnerable to remain poor. 

When combined with Armenia history of droughts, soil erosion and other natural disasters, rural low-
income communities are particularly vulnerable to the impacts of CC due to heightened water insecurity, 
increased health risks, reduced agricultural productivity and increased incidences of extreme events.37 
Certain groups of population or communities will be disproportionately affected due to their increased 
sensitivity to climate risks, or lack of adaptive capacity to deal with the impacts. Given their limited 
resources, it is therefore imperative to prioritize action for the most vulnerable and affected members of 
communities and to consider social equity at all levels of decision-making and implementation38.  

Access to drinking water and sanitation services 
Armenia has improved its drinking water supply significantly in both urban and rural areas. Despite this, 
there are still many gaps in the access to water and sanitation services. 579 communities (of which only 
two communities are urban) with 680,000 population, have their water supply provided by the 

33 Government of Armenia, Statistical Committee. 2018. Statistical Yearbook of Armenia, 2018. Yerevan. 
34 https://data.worldbank.org/country/AM 
35 Time poverty is when there is no discretionary time, and perhaps not even enough necessary time available to a person, and 

choices need to be made over allocation of time between essential activities.” ADB. 2015 
36 https://www.adb.org/sites/default/files/institutional-document/546716/armenia-country-gender-assessment-2019.pdf 
37 Stanton E.A. et al. 2009. The Socio-Economic Impact of Climate Change in Armenia. Stockholm Environment Institute, 

Somerville, MA. 
38 Decision of the Government of the Republic of Armenia [Date, N…-L] on approval of the National action program of 

adaptation to climate change and the list of measures for 2021-2025 
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municipality, not by a water operator. In these communities, data for water consumption does not exist. 
Overall, 23.4% of population has no access to improved sanitation services in Armenia. The gap between 
urban and rural population with access to safely managed sanitation services is 47.5%. 

In the draft decision of the RA Government on approval of the 2021-2030 strategy and action plan to 
achieve targets of the SDG 6, it is mentioned that due to the lack of improved sanitation services, people 
are forced to use inadequate toilets or simply take care of their needs outdoors. In this case, girls and 
women become especially vulnerable. A number of community schools in Armenia do not have proper 
toilets, which is often the main reason for girls to miss classes. In the absence of clean, sufficient water 
and sanitation, women have a lack of protection during pregnancy and childbirth. 

Limitations to improved water supply and sanitation contribute to women’s time poverty and health 
issues. Poor wastewater treatment and lack of access to and ineffective solid waste management facilities 
create health and sanitation issues around the home and neighborhood. Women are mainly responsible 
for caring for sick family members, and repeated illnesses add to their time burden or cause them to take 
out time from work and lose income. 

Water Supply and Sanitation Sector Project aimed to improve public health and the environment for 
beneficiaries in 29 project towns and 160 villages in Armenia through provision of improved access to safe, 
reliable, and sustainable water supply and sanitation services was implemented in 2017. The project had 
a positive impact on women and children through the provision of potable water, which reduced women’s 
time and labor inputs for its collection. The gender action plan had 15 targets, of which 12 were achieved, 
1 was partially achieved (the number of jobs taken up by women at civil works contractors was not 
appropriately measured), and 2 were not achieved (regarding the sex-disaggregated customer database 
and the target for women in managerial positions within AWSC). The PCR indicates that the gender action 
plan resulted in practical benefits for women and girls through gender-responsive and sustainable water 
supply provision to households, schools, and kindergartens. The FGDs revealed that new water 
connections to houses improved the quality of life for women and encouraged the construction of indoor 
bathrooms, installation of new taps in kitchens, and enabled the connection of washing machines and 
other appliances39.  

Summarizing above it can be stated, that gender approach to water and sanitation services refers to 
assuring that all people, including vulnerable social groups – women, children, elderly and people with 
disabilities benefit from, and are empowered by improved water and sanitation services and hygiene 
practices. With appropriate information and awareness, women can also influence their children’s future 
climate change adaptation habits. Gender mainstreaming will be achieved by ensuring gender balanced 
employment, active women participation in developing new projects. 

Women’s participation in water management 
As women are key users of water for fields and domestic use, so they should be involved in designing 
improvements in water services. Desk review of a Household Study on Water Utilization in the Ararat 
Valley conducted in 2017 revealed that most of local residents in Ararat Valley (96% and more) are not 
actively involved in water resource management processes, nor they have received information/trainings. 
To the question whether respondents will participate in discussions in their community related to drinking 
or irrigation water if such discussions are held by the bodies responsible for water sector, men showed 
higher interest (80%) than women (61%). 

39 https://www.adb.org/sites/default/files/evaluation-document/499376/files/pper-arm-water-supply.pdf 
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Women are critically underrepresented in local governance bodies. 
 At the subnational level, women are only 5.5% of the members of community councils, 5.8% of community 
administrative heads, 1.8% community heads, and 0% of the heads of province40. The political sphere 
remains a male domain due to barriers such as the need to balance political careers with family 
responsibilities and public perceptions that men make better leaders. 

In the draft decision of the RA Government on approval of the 2021-2030 strategy and action plan to 
achieve targets of the SDG 6, it is stated that the low level of women's participation is especially evident in 
rural communities, settlements where there are social problems, lack of knowledge and awareness. 
Participating in the water management process implies participating in public water services-related 
decisions in order to fulfill users’ needs.  

International studies have already shown that women's participation in local self-government is not just a 
formality, it can lead to significant changes. In India, for example, 62% more drinking water programs are 
implemented in women-headed communities compared with male-headed communities. In Norway, a 
direct causal link was found between the involvement of women in community councils, and the coverage 
of child care issues. With appropriate information and awareness, women can also influence their 
children’s future climate change adaptation habits. Gender mainstreaming will be achieved by ensuring 
gender balanced employment, active women participation in developing new projects. 

Gender approach gaps in legislation of Armenia  
The desk review conducted in 2019 proves that there are some gaps with regards to gender analysis and 
inclusiveness in climate change adaptation in water sector. Noteworthy, in majority of reviewed 
documents only sex disaggregation per locations was provided, however there was no focus on specific 
needs of men and women and water usage requirements. Despite the fact that women are the main 
consumers of water, they have quite a low level of participation and involvement in water management 
processes. Moreover, relevant programs/projects/intervention do not have gender sensitive monitoring 
and evaluation systems41. Consideration of women’s needs while elaborating climate change adaptation 
plans and increase the level of their participation in relevant processes is extremely important. 

International experience and case studies 
Climate change will exacerbate problems related to gender inequality and women’s vulnerability in 
agriculture. Reduced productivity in agriculture may negatively affect the food security situation of 
vulnerable groups such as women headed single-parent families in rural areas. Natural disasters and 
weather conditions will create more difficult working conditions, and, thus will require higher knowledge 
and skills for climate change adaptation. 

Several international projects show how to enhance project-level learning and facilitate increased action 
and impact through implementation of women’s empowerment and gender inclusive practices42․ In 
Mongolia (Ecosystem Based Adaptation Approach to Maintaining Water Security in Critical Water 
Catchments in Mongolia) a project focused on extremely impoverished and vulnerable groups of nomadic 
herders, and small-scale agriculturalists, often single-parent women, with the aim of strengthening 
ecological and social well-being. Project activities aimed at building women stakeholders’ awareness and 
capacity to participate in decision-making, improve business acumen, and implement EBA responses to 
support more sustainable land practices for which they depend upon for their livelihoods. The women and 

40 https://cutt.ly/Fnp0Zmt («Կանանց իրավունքների պաշտպանության մեխանիզմների ամրապնդման հեռանկարները 
Հայաստանում» զեկույց, Երևան 2019) 

41 National Adaptation Plan to advance medium and long-term adaptation planning in Armenia” UNDP-GCF Project Stocktaking 
exercise to identify legal, institutional, vulnerability assessment and adaptation gaps and barriers in water resources 
management under climate change conditions, Yerevan 2020 

42 “Assessing Progress: Integrating Gender in Adaptation Fund Projects and Programmes”, Adaptation Fund, March 2020 
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men in farmer cooperatives participated in skill-building trainings to learn water-saving irrigation 
approaches, pasture rotation, organic gardening and agroforestry techniques that prevented soil erosion. 

In Morocco, the Climate Change Adaptation Project in Oasis Zone targeted communities where men 
migrated in search of resources and livelihoods, leaving women, youth, and the elderly as the permanent 
residents in the oasis, contributing to the most vulnerable populations at heightened risk. During the 
consultation and planning phase of the project, women’s increased vulnerability in the oases was 
recognized owing to specific consultation and engagement of associations and women’s cooperatives. A 
portion of representatives from the groups consulted also participated in the project initiation workshop 
to amplify their voices and priorities for the project’s implementation. Trainings for women, men and 
youth in the regions of the project have been key for building knowledge of adaptation measures, and 
diversifying income sources to improve their living conditions. The women’s associations have received 
trainings on water management, and are participating in the water user groups, poised to be at the table 
for community decision making for resources. 

The Local Value Chain Development initiative (LVCD) project implemented in Armenia and supported by 
World Vision Armenia can serve as a good example in the local context43. The producers’ group in 
Ashotavan community (Syunik province) was made up of nine women and one man and they have adopted 
the motto “Strong women, strong world”. During 18 months the producers’ group (PG) was trained about 
various cultivation and value adding opportunities, new income generating opportunities and explored 
drying and jam making initiatives to further boost their incomes. The Ashotavan Raspberry PG had become 
catalyst of change in their community as well as a neighboring village on the other side of their valley. The 
group has been supported throughout their development by a Market Facilitator and this collaboration 
led to increases in productivity, innovation and a ‘can-do’ attitude. 

The use of water resources and the introduction of a new drip irrigation system were the key to the success 
of this project. The members of the group were trained on how to collect rainwater and use it for irrigation. 
This resulted in the adoption of the new technology by all of the group members and in the wide scale 
adoption of the new raspberry cultivation methods by other villagers who were trained and supported by 
the initial group. The GP also recognized that training others and increasing regional quality and quantity 
increases their collective bargaining power. During 2015 Ashotavan PG increased community incomes by 
$46 225 USD and ensured for 200 local producers through exploring new opportunity, holding the price 
within communities and the utilization of new cultivation methods. Producers involved in the LVCD 
projects from across Armenia started to share information on the cultivation of different products. 

Analysis of international and local experience proves the effectiveness of diverse and innovative 
approaches ensuring gender equality and women’s empowerment. They also show relevance of gender-
responsive adaptation approaches to climate change for the most vulnerable communities. 

  

43  Looking back 2015, World Vision Armenia, Local Value Chain Development Report, Yerevan 2016 
(https://www.wvi.org/sites/default/files/LVCD%20Armenia%202015%20report.pdf)  
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4. Enabling environment for climate change adaptation in the water sector 
4.1. Stakeholders’ analysis and water sector governance 

Adapting to climate change is a long term iterative and inter-sectoral process. Therefore it is of utmost 
importance to identify which institutions are concerned with this process and their levels of commitment. 
To get an overview of all the relevant stakeholders in the field of adaptation of the water sector to climate 
change, a so-called “stakeholder-analysis” is recommended. This analysis reduces the risk of leaving an 
important actor aside and provides an idea of the roles and responsibilities of public and private bodies in 
relation to the water sector. It is fully compliant with the NAP principles of simplicity and scalability.  

The Figure 21provides an overview of the Armenian governmental bodies and other bodies of the water 
sector displayed according to geographical scales. Considering climate change adaptation, the local level 
is a corner stone, as actions take place on the ground and ownership of adaptive measures by local 
government and communities is a precondition for sustainable results, in accordance with the ecosystem 
based approach.  

The Figure 21 shows that in the Republic of Armenia, the central administration is very well developed and 
institutions in relation with the water sector are quite numerous. Nevertheless the more the scale is local 
the less stakeholders have responsibilities in water management and the less capacities they have to 
implement water policy. In particular local government, local communities and Basin management 
organizations need empowerment.  

Only three Ministries have regional administrations, ie. Ministry of Environment Ministry of Territorial 
administration & Infrastructure and Ministry of Emergency situations. It must be noted that WUA’s are 
under the MTAI when the rest of the agricultural sector is under the Ministry of economy. This situation 
creates a discontinuity in the implementation of national water policy.  

The establishment of one national company recognizes that the overall population to be served is small 
by international standards, nevertheless doing so the opportunity for competition among different private 
water operators is lost, whereas it is a possible incentive for better performance and most adjusted 
operation and maintenance prices..44 

There are still a large number of off-grid villages that represent a key gap in coverage for the sector in Armenia. 
The poor financial situation and lack of capacities of the local governments creates poor state of water & 
sanitation services, presenting an increased risk in climate change context.  

 
 

44 ADB. 2020. Op. cit.  
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Figure 21: stakeholders mapping of water management 



   

 

4.2. Roles and responsibilities of water institutions 

The Annex G is detailing the role and responsibilities of each stakeholder in water management defined 
by law. Inter-institutional coordination and relationships between sectoral policies and geographical 
scales is however not clearly stated and discussions with stakeholders give evidence of the need to 
strengthen mechanisms of coordination and inter-ministerial bodies both for long-term water 
management planning, but also for crisis management covering the risk of increased extreme events due 
to climate change, namely flooding and severe drought. 

There are gaps in roles and responsabilities to highlight, for example, the absence of competent legal 
entity in charge of managing and preventing flood risk, although there is a Ministry of Emergency 
situation. 

The answers to the questionnaire during the first WSAP workshop (Annex H) show that the water 
institutions and the governance are perceived by the participants to the workshop as the strongest point 
to adapt the water sector to climate change. Human resources, education and international partnerships 
give strong capacities to handle water challenges. When considering the weak points of the water sector 
to adapt to climate change, the lack of technical capacities is at the first rank, while the weak efficiency of 
water uses seems to be most preoccupying partly due to low policy enforcement and insufficient 
regulation.  

Adaptation to climate change is a matter of planning but is implemented at local level, therefore it is 
necessary to give the highest priority in the institutional landscape to local governments and local 
communities attributions related to water, so as the private sector, the civil society organisations and non 
governmental organisations which are of particular importance as regards water resources status and 
ecosystems monitoring and safeguard. 

 

4.3. Summary of water & climate change adaptation key policies and legislation: 
bridging the gap 

The Republic of Armenia has a detailed water legislation regulating the sphere. The central and 
fundamental legal act of the water legislation of the Republic of Armenia is the Water Code, adopted on 
June 4, 2002. The main purpose of RA Water Code is the conservation of the national water reserve, the 
satisfaction of water needs of citizens and economy through effective management of useable water 
resources, securing ecological sustainability of the environment. Despite the fact that almost all the 
concepts provided for in Article 1 of the RA Water Code, the basic principles of management, use and 
protection of water resources and systems, and a number of other fundamental provisions and legal 
orders are indirectly related to the idea of the adaptation water resources to climate change, the 
mentioned legal act does not contain legal regulations directly related to climate change. 

Law “On National Water Program’’ is also of central importance for water resources management. This 
legal act is essential in terms of meeting the needs of the population and the economy through effective 
management of the water resources used, ensuring environmental stability, the formation and use of the 
strategic water reserve, and the preservation of the national water reserve. Regulations aimed at adapting 
water resources to climate change and reducing vulnerability are not included in this act. 

The purpose of the Law “On Fundamental Principles of National Water Policy’’ is to ensure the 
availability of water resources necessary for human well-being in the present and future, the development 
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of the socio-economic system of the republic, the satisfaction of economic and environmental needs, and 
it can play a significant role in determining the fundamental norms aimed at adapting water resources to 
climate change and reducing vulnerability, but the law does not provide for any legal regulation on this 
issue 

In the context of the discussion of legislative regulations aimed at reducing the vulnerability and 
adaptation of water resources to climate change, it is necessary to pay attention to Lake Sevan, which is 
the strategic base of fresh water in the Republic of Armenia․ Lake Sevan has been declared a national 
treasure and a strategic reservoir of fresh water. It has been given the status of a specially protected 
natural area via the National Park and the legal regulation of public relationship related to Lake Sevan is 
implemented in accordance with the RA Law “On Lake Sevan”45 and a number of other normative legal 
acts. The law defines the legal and economic bases of the state policy for proper development, 
restoration, reproduction, of natural resources (hereinafter referred to as reproduction), maintenance 
and use of Lake Sevan as an ecosystem of environmental, economic, social, scientific, historical, aesthetic, 
health, climatic, recreational (rehabilitation) and cultural value of strategic importance. This legal act does 
not contain legal regulatory measures to reduce the vulnerability and adaptation of this strategic water 
resource to climate change. 

The law “On Environmental Impact Assessment and Expertise”46 shall regulate social relations pertaining 
to the field of environmental including transboundary impact assessment, state expert examination of 
environmental impact in the Republic of Armenia. The objectives are to promote sustainable development 
based on the requirements of environmental safety and limitations; and to assess the possible risks of 
emergency situations. Carrying out an assessment and expertise taking into account the factor of climate 
change will provide positive dynamics in terms of ensuring the effectiveness of measures to mitigate 
adverse effects on water resources. Currently, this legal act does not provide for legal procedures on 
climate change.  

By Decision No. 218-N “On Approving the model Water use Form and Water Use Permit Forms, 
procedures for issuance and extension of duration of the water use permit, the water source and well 
datasheets, forms of geological-technical design sections of hydrogeological borehole“47, the RA 
Government provided a major legal instrument to ensure rational and efficient use of water resources. It 
create a clear range of rights and obligations for a specific water user. However the procedure for 
assessing the availability of the resources in order to grant (or not) the corresponding authorization is 
much more complex than establishing a simple document. In facts, volumes permitted do not inform on 
volumes actually withdrawn and the existing regulation is not enforced.  

At basin level, the Government of Armenia revised the national approach and methodology for 
establishing and updating river basin management plans (RBMP) and adopted by Protocol Resolution N° 
46-6 the “Outline of the model river basin management plan” on October 26, 2017. In Part V on the 
assessment of the status of water bodies, a full chapter is henceforth dedicated to the “vulnerability of 
water resources within the context of climate change”. It includes i) Knowledge assessment of extreme 
events, trends, modelling and incertitude ; ii) the integration of climate change into the hydrological 
model; iii) Scenarios and impacts ; iv) Mapping of vulnerable zones and activities to climate change. Sevan 
& Hrazdan first RBMPs were developed according to this outline. The other existing RBMPs have to be 
updated accordingly for their next implementation cycle. In the framework of RBMPs, programs of 
measures are developed to tackle the risk of not reaching the good status for all water bodies. These 

45 RA Official Bulletin 2001.07.04/19(151), adopted 15.05.2001, has come into force 04․07.2001. 
46 RA Official Bulletin 2014.07.30/41(1054), adopted 21.06.2014, has come into force 09․08.2014. 
47 RA Official Bulletin 2003.04.02/17(252), adopted 07.03.2003, has come into force 12․04.2003. 
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programs of measures must be well-coordinated with local stakeholders and encompass all activities 
related to water for integrated management at the basin scale.  

In the Armenian marzes’ development strategies for 2017-2025, implementation of measures for the 
reduction of water resources vulnerability to climate change and adaptation in different water user 
sectors have been considered and analyzed to some extent. Short-term (2017-2025) adaptation measures 
included in these regional strategic documents are mostly related to the improvement of water supply 
and sanitation systems; construction of reservoirs; development of efficient irrigation systems; etc. 
However, the implementation workflow and cost-benefit assessments have not been presented. 

By the decision of the RA Prime Minister No. 666-L on June 1, 2019, the roadmap for the implementation 
of the RA-EU Comprehensive and Enhanced Partnership Agreement (CEPA) was approved, which 
determined benchmarks for fulfilling the RA obligations on water sector alignment with the EU Directives 
and on climate change mitigation and adaptation. In particular, Title V Chapter 3 on Environment provides 
“measures to mainstream climate considerations into sector-specific policies”. Therefore RA must pursue 
its continuous efforts to address gaps of water policy for adaptation planning. The national road map for 
implementation of the CEPA especially as regards the area of water quality and resource management is 
enclosed in Annex I.  

Title V Chapter 4 of the CEPA, entitled “Climate Action”, emphasizes the importance of strengthening the 
cooperation to combat CC that shall promote measures at domestic, regional and international level (…)”. 
In the context of effective management of transboundary water resources and balancing the competing 
interests of States, the creation of a stable institutional and legal framework is of fundamental 
importance․ The transboundary nature of water resources creates hydrological, social and economic 
dependence between States. And since the impact of climate change on water resources is not limited to 
national borders, measures to adapt water resources to climate change and reduce vulnerability should 
also be international in nature.  

The norms defined by the RA Water code48 are applied over the transboundary water resources 
originating within the territory of the Republic of Armenia before crossing the state frontier of the 
Republic of Armenia. Chapter 7 of the RA Water Code, the RA laws "On Underlying Principles of National 
Water Policy"49 and "On the National Water Program of the Republic of Armenia"50 establish provisions 
aimed at regulating the use of transboundary water resources. The conditions of use and protection of 
transboundary water resources on the frontier of the Republic of Armenia shall be established by inter-
state agreements and (or) treaties between the Republic of Armenia and neighboring countries. Solution 
of operational problems for joint use and protection of transboundary water resources shall be 
implemented by Permanent acting interstate commissions.  

In accordance with this, the decision of the Prime Minister of the Republic of Armenia No. 586-A  "On 
Approval of the structure of the Committee of the Republic of Armenia of Transboundary Water 
Resources»51, in cooperation with the corresponding Commissions of neighbouring countries has the 
following authorities and obligations regarding use and protection of transboundary water resources:  

• draws up and submits to the Government drafts of inter-state agreements,  

48 RA Official Bulletin 2002.07.10/24 (199), adopted 04.06.2002, has come into force 10.10.2002. 
49 RA Official Bulletin 2005.06.15/37(409), adopted 03.05.2005, has come into force 15․09.2005. 
50 RA Official Bulletin 2006/66 (521), adopted 27.11.2006, has come into force 25․03.2007. 
51 Adopted 11.10.2002, has come into force 12.10.2002. Available at the following link: http://www.irtek.am 
/views/act.aspx?aid=18410։  
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• draws up and submits to the Government proposals on establishing joint Permanent acting 
interstate commissions for operation of transboundary water systems,  

• informs the authorized bodies of the RA in the established order on the transboundary impacts,  
• presents the decisions of the Permanent acting interstate commissions to the Water Systems 

Management Body,  
• in the established order, submits to the authorized bodies of the RA the issues brought up at the 

Permanent acting interstate commissions, which are not regulated by inter-state agreements and 
(or) treaties, and require appropriate solutions, 

•  in the established order, presents to the authorized bodies of the Republic of Armenia the 
disputes occurred in the Permanent acting interstate commission.  

 

By the decision No. 63-N, 12. 02․200452 of the Prime Minister of the RA, the structure of the Armenian 
side of the permanent acting interstate commissions on the use of the transboundary water system and 
the experts who contribute to the activities of this commission were approved․ The Commission of the RA 
of Transboundary Water Resources, in accordance with No. 612-N decision, after receiving information 
from Permanent acting interstate commissions on the qualitative and quantitative indicators of 
transboundary water resources (established by the requirements of the Water Code of the RA) and the 
conditions for their use, provides it to the Minister of the Environment of RA once every quarter, submits 
this information to the Government of RA. The Permanent acting interstate commissions shall submit 
information on the use and protection of the regime of transboundary water systems to The Commission 
of the RA of Transboundary Water Resources, which provides this information to the Water Committee 
for submission to the Government of the Republic of Armenia.  

It should be noted that many members of the Committee and Commissions formed on the basis of the 
above-mentioned decisions are currently no longer working, no new decisions have been made to replace 
them. Nevertheless, at present Armenia has some cooperation with its neighboring countries Iran and 
Turkey in the field of control of transboundary water resources. In particular, In December 27, 2001 a 
Memorandum of Understanding (MoU) of Environmental cooperation between the Ministry of 
Environment of the RA and the Department of Nature Protection of the Islamic Iran Republic was signed. 
According to the requirements of that MoU, in 2005 an Armenian-Iranian experts groups were established 
whose activities are targeted in the “Study of Water pollution of Araks river and  water quality analysis”. 
Annual meetings are organized, during which the working groups of the two countries take samples from 
the Araks River and provide relevant data. 

In 1927, Turkey and the Soviet Union signed the 'Protocol on the Beneficial Uses of Boundary Waters' (so-
called Kars-Protocol) which concern the use of the Arpacay and the Araks rivers. This protocol is still in 
force. The basic provisions of the arrangement are a fifty-fifty allocation of water (article 1) and several 
regulations on infrastructure and dam building. Later, in 1928 a permanent commission was established 
for the purpose of joint border water use and technical operation. The impact of climate change on water 
resources and water services are not yet taken into consideration.  

It's also necessary to mention the draft Government of Armenia Resolution on Approving the Strategy and 
Action Plan for Achieving the SDG Target 6 (officially circulated),  where the problems of drinking water, 
irrigation water, wastewater, sanitation services are discussed and the ways to solve them are 
recommended. 

52 RA Official Bulletin 2004.03.03/13(312), adopted 12.02.2004, has come into force 13.03.2004. 
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4.4. Adaptation measures of water policies: building on the stocktaking exercise 

Although several adaptation measures have been taken in the country, in some cases, the implemented 
measures are not effective in the context of climate change adaptation. For example, the main issue in 
water sector remains the household and industrial wastewater treatment, which has not been addressed 
in the measures implemented to date. 

In the frames of the “Stocktaking exercise to identify legal, institutional, vulnerability assessment and 
adaptation gaps and barriers in water resources management under climate change conditions” (Geoinfo, 
2020) the review of existing water use sub-sector strategies and climate change adaptation measures in 
water sector implemented since 2015, as well as identification of synergies between development and 
adaptation objectives, gender exclusiveness, policies, plans, programs, including international obligations 
have been conducted. The reviewed sub-sectors included agriculture, drinking water supply and 
sanitation, hydropower generation, construction of water reservoirs. This exercise revealed several gaps, 
deficiencies and barriers in terms of implementation of the adaptation measures in Armenia. 

The analysis shows that while several internationally funded projects, implemented in the water sector of 
Armenia promote adaptation to climate change (through reduction of water losses, regulation of river 
flow, improvement water quality and increasing water availability, improvement of water management 
at national and river basin levels, etc.), there is insufficient level of integration of climate change 
adaptation into the development planning process of Armenia, and particularly in the existing water use 
sub-sector strategies. It has been shown that only a few relevant documents (water use sector 
development strategies and concepts) slightly examine the impact of climate change on water resources, 
however, they do not take into account the increase in water demand and vulnerability to water resources 
in terms of predicted climate change. 

In particular, the following gaps and shortcomings have been identified: 

Agriculture 

• The measures listed in the sector development strategy and concepts are dedicated to mitigating 
the water stress in the country, rather than adaptation measures. Thus, they do not consider the 
water availability changes and expected water demand increase due to the forecasted 
climate change impact in the long-term period. 

• The national strategy and concepts for the development of the sector implies improving water 
supply systems and reducing the volume of water losses, however, in the measures and planning 
activities the potential changes in the irrigation lands and irrigation water norms do not consider in 
order to be able to reliably estimate the irrigation water demand and its possible change in the 
nearby future. 

• In the Development Strategies for Marzes, it is briefly mentioned that the reduction of precipitation 
and river flow and increase in natural disasters due to climate change will lead to huge impact on 
the agricultural sector. However, in-depth assessments on potential changes in 
hydrometeorological phenomena, water balance, water supply and demand due to climate change 
impacts should be conducted and considered during the development of adaptation programs on 
Marz level. 

• A strategic plan and concept on fish breeding sector development in the RA have not been 
developed yet. Although lake Sevan and the Ararat Valley are most concerned with this issue, the 
only project is the "Lake Sevan Trout Reserve Development and Fish breeding Development 
Program". However, the program does not address the vulnerability of Lake Sevan to climate change 
and no adaptation measures are foreseen.  
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• The vulnerability of groundwater resources to climate change has not been assessed in the Republic. 
Based on this gap, it is not possible to predict trends in the volumes of water use from groundwater 
sources in fish farming and irrigation due to climate change. 

• During the permitting of the long-term use of surface water resources for fish farming and irrigation, 
the potential vulnerability of river flow due to climate change does not consider which will create 
risks for the effective development of the agricultural sector. 

At the same time, it should be noted that the vulnerability of river flow to climate change in the short 
term is not immediately apparent (hydrological cycles can be expressed over a couple of years, that is, the 
hydrological state of the river with respect to the long-term average value and, possibly, the maximum or 
minimum annual flow). As it is difficult to take into account the impact of climate change when granting 
short-term water use permits for irrigation and fish farming, mid-term mechanisms for planning 
abstraction of volumes should be envisaged based on thorough models and indicators. 

 

Drinking water supply 

• The “Water Supply and Sanitation Strategy and Financing Plan for 2018-2030” of the Republic are 
based on the studies carried out in 2014 and does not include the farther assessments of water 
resources changes provided in the National Communications and river basin management plans. In 
addition, this main strategy document does not consider the expected changes in the RA water 
balance by 2030 due to climate change, the water supply and demand by regions dependent on 
that, the change in the water balance of the Republic, as well as the decreasing trend of water yield 
of water sources due to climate changes. 

• While in all regional programs and Marzes development strategies mentioned that the 
improvement of the water supply and sanitation sector is a priority, nevertheless there are a few if 
any, measures conducted or developed to treat the household wastewater and re-use the treated 
one in other sectors. The sector development strategies and concepts do not set the privileges and 
mechanisms for the self-supply communities to promote the establishment a local wastewater 
treatment plant and secondary use of treated household wastewater. 

• Even in several Development Strategies for Marzes it is mentioned that the changes in climatic 
conditions made impact on drinking water sources; however, there is no assessment to understand 
the water capability of the water sources and the trend of changes during a short-term and long-
term period. In-depth assessments on potential changes in hydrometeorological phenomena, water 
balance, water supply and demand due to climate change impacts should be conducted and 
considered during the development of adaptation programs on Marz level. 
 

Hydropower generation   

• Hydropower, being renewable and green source of energy, contributes to the reduction of CO2 
emissions, HPPs also have negative impacts on the river aquatic ecosystem. The main negative 
impact is the disturbance of environmental flow in the certain part of the river that led to the 
deterioration of aquatic ecosystem and biodiversity. Obviously, with the projected reduction of the 
river flow due to the climate change, this problem becomes more complicated. However, currently, 
water use permits for HPP exploitation are given for up to 25 years. 

• The Protocol Resolution № 8 as of 01.03.2018 “On Approval of Environmental Impact Assessment 
Criteria for the Construction and Operation of Small Hydro Power Plants” highlights the necessity of 
establishment of criteria for the construction and operation of SHPPs in order to ensure the 
sustainability of river ecosystems. However, the importance of the vulnerability assessment of the 
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river flow due to the climate change in short-term, mid-term, and long-term perspectives is not 
listed among those criteria.  

• In the Small Hydropower Plants Development Scheme (2010), hydroenergy indicators for more than 
100 HPPs have been analysed, however, issues related to the projected river flow reduction also 
not covered. For two of those 100 HPPs – Shnogh and Meghri, there are also investment pre-
feasibility studies were conducted. In those studies, climate change adaptation issues have also not 
been discussed. 

• In the Development Strategies for Marzes it is briefly discussed that the reduction of river flow due 
to the climate change will also reduce the hydropower potential of the rivers. However, more 
specific assessments should be conducted and adaptation programs on Marz level should be 
developed. Under the CEPA, RA is encouraged to approving a list of rivers prohibited for 
construction and operation of small hydro power plants. 
 

Construction of water reservoirs 

• As in the design of previously constructed reservoirs, nowadays, only the hydrological elements of 
the river flow, including the fluvial alluvium (hard flow) are calculated in the technical and economic 
documents to design and construction of the reservoir. The adopted sector development strategy 
does not take into account short and long-term trends in river flow and accumulation of the fluvial 
alluvium (determine the dead volume of the reservoir) due to climate change. 

• The national development strategy and concepts for construction of water reservoirs in the country 
do not address the evaporation range at the water surface and its further trend under climate 
change, thus, the future economic benefits of reservoirs are not considered, as well. 

• Although the regional programs and Marzes development strategies mention the high importance 
of the construction of the reservoir to develop the agriculture sector, nevertheless, they do not 
assess and forecast the potential changes in microclimate and its impact on the environment and 
biodiversity in the area of reservoir construction. 

• The 2014-2025 long-term development strategic plan of the Republic of Armenia considers the 
reservoir construction as a component of community development and irrigation improvement, 
however, the document does not consider the amount of greenhouse gases emissions and alluvium 
from reservoirs. The strategic plan does not regulate the development of methodology and 
principles to calculate the emissions of greenhouse gases during the operation of the reservoirs. 

The practical recommendations and measures to overcome the gaps identified in water policy for 
adapting to climate change will be developed in the chapter 5 of the Water sector adaptation Plan.  

 

4.5. Climate change and Water Sector Adaptation Research issues  

Climate change analysis, scenarios, and projections are based on the observation data and extensive 
scientific research. The core of climate change science is a research on greenhouse gases emissions in a 
result of human activity, their accumulation in the atmosphere and impact on the temperature changes 
globally. Observed increase in temperature inevitably impacts on the global hydrological cycle – changes 
in evaporation, evapotranspiration, and precipitation patterns, snow accumulation and snowmelt, etc. 
These global changes have variable local impacts. Therefore, in order to develop effective adaptation 
measures for water sector to the climate change in Armenia, reliable projections of climatic parameters 
and science-based assessments of their impacts on surface and groundwater resources are needed. 
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Observation data plays a key role both in understanding the anthropogenic impact on changing climate 
and projecting the future climate, and assessments of current and future climate change impacts on the 
natural ecosystems and human activities. Data availability and reliability analysis performed in the frames 
of “Stocktaking exercise to identify legal, institutional, vulnerability assessment and adaptation gaps and 
barriers in water resources management under climate change conditions” (2020) identified that there is 
a lack of hydrological monitoring data for appropriate assessment of climate change impacts on water 
availability, hence, the modelling of future water supply can not be done in sufficient accuracy as well.  

There are different hydrologic models for analysis of the climate change impacts on water resources. The 
main difficulty in using the complex hydrologic models like WEAP or SWAT is their high requirements in 
input data. Moreover, not only the hydro-meteorological parameters are required, but also hydrogeology 
(infiltration coefficient, porosity, deep flow, etc.), soil composition, vegetation, as well as accurate water 
use data are needed in order to have adequate modelling results.  

Therefore, it is necessary to conduct studies aimed to the identification of available data sources for 
hydrological modeling. Based on the results of that studies, the priorities in hydro-meteorological and 
hydrogeological monitoring network upgrade, hydrogeological, soil, vegetation and other research for the 
data obtaining for hydrological modeling will be identified. 

In the last two decades, satellite remote sensing data is becoming important data source in filling the 
ground monitoring gaps. Combined with the artificial intelligence and machine learning, they have a huge 
potential for modelling the complex physical processes such as global temperature changes due to the 
greenhouse gas emissions and changes in hydrological cycle due to the climate change. Even though the 
spatial and temporal resolution of remotely sensed data often impede in achieving the appropriate 
modelling results small territories, however the quality satellite images is continuously increasing. 

Research component is also crucial in planning and implementing the adaptation measures. Introduction 
of nature-based solutions for wastewater treatment, precision agriculture using the multispectral drone 
imagery, replacing the pesticides with organic fertilizers, drip irrigation systems, flood early warning 
systems, implementing the circular irrigation concepts, etc., are definitely increasing the efficiency of 
adaptation measures in the water sector.  

Education is a key factor in enabling the research capacity in the country. Currently, environmental 
sciences are being tought in a number of Armenian universities but in next years, it would be very 
important to integrate climate change-related courses to the curriculums of these universities.  

Institutes and scientific centers of the National Academy of Sciences are leading the current fundamental 
scientific research on environmental issues in Armenia. Following institutes and centers have good 
potential to provide a research assistance to the water sector adaptation planning in Armenia: 

• Institute of Geological Sciences; 
• Institute of Chemical Physics after A.B. Nalbandyan; 
• Institute of Hydroponics Problems after G.S. Davtyan; 
• Center for Ecological Noosphere Studies; and 
• Scientific Center of Zoology and Hydroecology. 

In the “Stocktaking exercise to identify legal, institutional, vulnerability assessment and adaptation gaps 
and barriers in water resources management under climate change conditions” (2020), it is recommended 
to establish the center of excellence for water resources and climate studies under the Ministry of 
Environment. The responsibilities of this center can include: 

• Evaluation and recommendation of the climate and hydrologic models for future studies;  
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• Evaluation and approval of the National Communications of Armenia to UNFCCC;  
• Determining and analyzing data gaps and define necessary data for hydrological modeling 

(hydrometeorological data, water use data, hydrogeology, topography, soil composition, 
vegetation, land use).    

• The center should also be responsible for finding the ways to cooperate with IPCC and other 
international organizations such as UNESCO and WCRP for transferring the best practices in 
climate models downscaling and water resources vulnerability assessment for the regions with 
conditions similar to Armenia. 

 

4.6. Review of international experiences on water adaptation plans to climate change 

Several examples of planned interventions in the water sector can be found in the National Adaptation 
Programmes of Actions (NAPAs) that have been prepared under the UNFCCC by developing countries, 
given their particular vulnerability. These allow to identify priority activities that respond to their priority 
needs on adaptation to climate change. They aim to enhance existing adaptive capacity at a local level, 
rather than focusing on scenario-based modelling to assess future vulnerability and long term-policy at a 
state level. (Nicol & Kaur, 2009).  

Submission of NAPAs determines eligibility to apply for funding for implementation under the Least 
Develop Countries Fund, which is managed by the Global Environment Facility (GEF). In the NAPA process, 
prominence is given to community-level input as an important source of information, recognizing that 
grassroots communities are the main stakeholders. NAPAs are action-oriented, country-driven, are 
flexible and based on national circumstances. As at 1 October 2020, 20 developing countries had 
submitted their NAPs. (UNFCCC) 

Besides, very few comprehensive water sector adaptation plans can be found among developed countries. 
In general, the term strategy is preferred to that of plan, the scale is rather national or international 
(transboundary basin), and its main content is mid-term planning, including building knowledge, assessing 
impacts and vulnerability, building scenarios and defining frame measures. The identification of 
operational actions, with detailed costs estimates and financial plan is somewhat limited to “bankable” 
projects.   

In order to overcome the complexity of water and climate finance, so as the lack of “fundable” projects, 
an incubation platform has been dedicated to water and climate projects53 during the COP 22. For 
example, the International Commission of the Sava River Basin had support to develop the outline of the 
Climate Adaptation strategy and basin-wide priority measures for the Sava River Basin, and its action plan; 
in Marocco, the Sebou water agency prepared an action plan to improve the performance and efficiency 
of the sanitation system of Fes city. It includes investments by the industries of the basin. In Jordan the 
municipality of Zarqa, with the support of IUCN and ROWA, is restoring the river basin and the river natural 
functions. Swiss and Swedish cooperation are supporting the project. This projects should benefit from 
30 000 to 60 000 EUR subsidies by donors in order to foster private investments (OiEau 2017).  

53 the global alliance for water and climate is consequent to the Paris pact on Water and Adaptation, for Strengthening Adaptation 
to Climate Change in the Basins of Rivers, Lakes and Aquifers. This initiative led by the International Network of Basins 
Organizations and UNECE aimed at mobilizing basins organizations and fostering action. Signatories recognize the importance to 
Reinforce capacity and knowledge ; Adapt basin management planning ; Reinforce governance and Ensure adequate financing.  
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Nevertheless a few countries conducted a comprehensive approach. Thus, the Victorian government 
developed a Pilot Water Sector Climate Change Adaptation Action Plan in 2018. The water sector is leading 
the State transition to a climate resilient community and economy with net zero emissions by 2050, with 
a commitment to reduce greenhouse gas emissions by 42% by 2025. The long-term national plan for 
effective water sector management includes sewerage, drainage and flood management.  

This water sector adaptation plan commits to 20 actions to deliver more resilient services to water sector 
customers. The actions will be delivered by the State Department of Environment, Land, Water and 
Planning (DELWP) in partnership with water sector organisations. In 2021, a new five-year plan of actions 
will be identified in the first legislated WSAP.  

Victoria’s water corporations will spend about $1.2 billion per year over the next three years on water 
and sewerage infrastructure to deliver reliable services to Victoria’s growing population. The 
infrastructure programs have been informed by projections of population growth and climate change. 
Local governments in Victoria are estimated to own and manage infrastructures with an estimate 
replacement value of $11 billion. They are actively investing in integrated water management solutions. 
(The State of Victoria 2018) 

In 2013, Moldova started the revision of its water supply and sanitation (WSS) sector Strategy (2012-2027)  
–that includes a mid-term Action plan - with the support of the European commission, and the 
development of the National Climate Change Adaptation Strategy, supported by the UNDP. In parallel, a 
National Plan for Flood Protection and a national plan for reducing risks of other natural hazards are under 
development. Adaptation measures to increase the resilience of WSS infrastructure to floods, droughts, 
and extreme weather events follow the approach designed by the OECD: 

• Know the risks for water resources and WSS, associated with climate change; 

• Cap these risks, i.e. assess an acceptable level of risks, based on economic and social values; 

• Manage these risks i.e. risk mitigation and risk sharing. 

Broad-brush estimate of the costs of the adaptation measures focuses on additional measures, which are 
essential, and which are not covered in the revised WSS Sector Strategy. Additional capital costs to protect 
vulnerable villages from drought amount to some 3.8 million EUR in total. Accelerated implementation of 
sanitation in the most vulnerable rural areas is expected to cost about 6.45 million EUR. Priority 
institutional measures, so as Master plans and feasibility studies, are assumed to be compliant with the 
revision of the WSS Sector Strategy and thus do not involve incremental expenditures.  

In summary, the revised WSS Sector Strategy estimates that 705 million EUR is required to meet long-
term water supply and sanitation targets (full compliance with EU wastewater directives). Such costs are 
deemed financially viable. Given that the incremental costs of climate change adaptation is below 2% of 
the investment needs in the WSS Sector Strategy, climate change adaptation in the WSS sector is also 
deemed financially viable. The project explores adaptation-specific financing measures, knowing that the 
experience of OECD countries in this domain is rather scarce. A chapter is devoted to low-tech solutions 
in reducing investment needs of the sector 

It considers that simpler technologies, such as EcoSan toilets, can provide low-cost services to un- or 
underserved settlements, while reducing total investment needs. In addition, measures such as 
ecosystem adaptation, including restoring wetlands, using ponds, and protecting catchments to improve 
water quality can also reduce the amount of financing needed to provide WSS services. Such investments 
are less capital intensive, less costly to maintain, and easier to reverse if they prove untargeted. (OECD 
2013) 
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UNECE Guidance on Water and Adaptation to Climate Change, in its financial matter chapter, provides 
recommendations : i) to “reallocate scarce water from low-valued to high-valued uses, provided that its 
equity considerations are safeguarded”. Ii) governments make full use of the multilateral funding 
mechanisms available to them to implement climate change adaptation, notably the GEF special funds for 
adaptation, the Adaptation Fund under the Kyoto Protocol. iii) settle market mechanisms to stimulate the 
private sector participation, although it is recognized that uncertainty and misaligned markets may 
impede adaptation. Iv) to charge economic activities which contribute to biodiversity degradation and 
loss, such as pollution taxes, land reclamation bonds and waste disposal according to the “polluter pays” 
principle, because it is recognized that biodiversity and ecosystems, as “natural infrastructures”,  have an 
important role to play in adaptation to climate change.  

In 2007, the Dutch government installed the so-called Delta Committee to formulate a vision of the long-
term protection of the Dutch coast and the low-lying hinterland against the consequences of climate 
change. The Committee estimated that implementation of the Delta Programme until 2050 would involve 
a cost of €1.2 to €1.6 billion per annum, and €0.9 to €1.5 billion per annum in the period 2050–2100; 
Given the high stakes, the Committee stated that the Netherlands should devote at least 0.5 per cent of 
its GNP to water safety. The estimated total costs for water safety, including management and 
maintenance costs, add up to approximately 2.4 to 3.1 billion Euros per annum which is approximately 
0.5 per cent of GNP. The Committee therefore concluded that the costs of the proposed measures were 
economically reasonable and viable, considering that a cost-benefit analysis couln’t be used as the only 
tool for making a decision. (UNECE 2009) 

Of the 64 water sector interventions identified in the UNFCCC NAPAs, only one is a market-based 
intervention, while 34 are technical interventions and six can be categorised as institutional/policy based 
interventions. The others use a mix of tools. Most of the identified interventions are supply-side 
interventions. Only a few examples aim to put in place demand and supply side legislation to manage 
irrigation wells and ensure sustainable water use. Intervention in agriculture include changing crops, 
planting timings, sale of assets etc. But farmers who are well off are likely to respond to market conditions 
rather than climate threats. While responding to the market may encourage risk taking and growth, it can 
also lead to maladaptive practices and increased vulnerability in cases where planned adaptation options 
like insurance do not exist and short-term profit maximisation (through, resource ‘mining’) is prioritised 
over longer-term conservation. 

Autonomous adaptation at household level may not be able to challenge the political dimensions of the 
impact of climate change, which includes the appropriation of access to water by powerful élites and 
control over the flow of knowledge as well as the resource itself. Therefore Nicol & Kaur (2009) 
recommends care while developing planned adaptation policies to ensure that they provide suitable 
options for different farm scales.  

In France, each river basin is covered by a climate change adaptation plan developed by water agencies. 
In the Loire-Brittany basin for example, the adaptation plan identifies 5 water challenges (water quality, 
biodiversity, quantity, flooding and governance) and 112 levers of action. It invites all stakeholders on 
their territories to develop this action plan according to their own integrated approach, for example for 
the resilience of aquatic ecosystems. One of the provisions of the Loire-Brittany adaptation plan is to limit 
the duration of water abstraction authorizations, in order to be able to better adapt to the consequences 
of climate change on water availability (AELB 2018).  

The vulnerability analysis which the adaptation plan is based on, is using 4 indicators: water availability 
(impact of climate change on surface water balance during low flow period), soil water balance (impact 
on agriculture), aquatic and wetlands biodiversity (impact on special conservation areas), water 
eutrophication (impact on self-purification capacity of waters). The results highlight a significant 
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deterioration of aquatic biodiversity associated to rivers and the self-purification services they provide. 
Corresponding actions have been incorporated to the next Loire-Brittany RBMP program of measures. 
(AERB 2017).  

The Interreg project ADAPT conducted 11 local adaptation plans for French and Italian cities with a focus 
on urban floodings and one transboundary adaptation plan. It provides recommendations for action. The 
259 actions identified were spread according to 5 categories: building knowledge, capacity building, 
governance, monitoring and warning systems and urban flooding reduction. A result indicator and an 
implementation indicator were defined for each action. The project does not go further than a list of main 
initiatives and financial instruments. Good practices are gathered on a web platform 
(https://www.eumayors.eu/support/funding.html).   

The JICA Handbook on Climate Change Adaptation in the Water Sector stands out from other works by 
the importance it gives to disaster risk management and community-based resilience. Stating that the 
vulnerability of a society increases with the concentration of the population in cities and the settlements 
of poors in areas of risk such as river bed areas and steep slopes, it recommends to pay attention to 
socioeconomic factors, in particular poors and vulnerable groups, in order to mitigate hazards. Because 
disaster management is a part of community activities, any intervention should take community 
governance into account with the focus on, for example, building trust between partners in a joint 
venture. Any solution should include a number of options to better cope with specific conditions. It 
distinguishes four types of help : public help is made of responses by central and local governement ; 
mutual help is community-based or faith based organisations support that is situated between the public 
and the private sphere; self-help that is preparedness by households and individuals ; and foreign help by 
other countries. (JICA 2010).  

Following the severe flooding in the Rhine in1993 and 1995, the International Commission for the 
Protection of the Rhine (ICPR) adopted a comprehensive “1998 Action Plan on Floods” covering the period 
until 2020. The flood damage risk (defined as the product of damage potential (€) and the probability of 
flooding (per year) has been assessed. Possibilities for reducing flood levels by implementing measures in 
the catchment area have been identified. The resulting information was published in the “Rhine Atlas 
2001” as one of the elements aiming at increasing peoples’ “flood awareness”. The flood forecasting 
system has also been improved, in particular by improved cooperation between water management 
administrations and weather services. The implementation of the Action Plan was assessed every five 
years. (UNECE 2009) 

In 2019, GWP updated the Water Supplement to the UNFCCC NAP Technical Guidelines. It raises one 
major limitation to the National Adaptation Plans: effective management of water resources will – in 
practically all cases – involve collaboration across national boundaries.  
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5. WATER SECTOR ADAPTATION PLAN FOR THE PERIOD OF 2021-2025  
 
Introduction 
 

The WSAP identifies specific gaps that prevent the water sector to adapt to climate change and proposes 
measures to overcome these gaps. The measures are grouped in five major categories, namely: legal, 
technical, research, education and gender, institutional governance and policy. These categories are 
indicated by colors which aim to signal the thematic expertise or decision-making level required for the 
implementation of each measure, while being considered in an interdisciplinary setting. For each 
measure, financial options are discussed, because the financial capacity of Armenian institutions is not 
sufficient to meet all the challenges ahead.  

The measures of the WSAP are targeted at the water sector only and are specific to climate change 
adaptation. In order to guaranty a sound coordination of the water sector with the other 6 most 
vulnerable sectors to climate change, a cross-sectoral analysis was conducted (Cf. Table 12 of the Interim 
report). Important adaptation measures which are out of the scope of the water sector have been 
identified as not relevant to the WSAP (for example piloting irrigation at plot level). It is up to institutions 
in charge of developing the other SAPs to make sure that these measures are well taken on board. 

Also WSAP is focusing on climate adaptation specific measures, considering the 8 NAP principles. 
Consequently some general measures to the water sector, even though most appropriate, are kept out of 
the priority measures of the WSAP. This is the case of measures strengthening water data automatized 
exchanges. To the opposite, the production of reliable information and data on climate change impact by 
enhanced hydrological and hydrometeorological systems is part of the WSAP.  

The initial intention was to identify the range of additional measures (compared to the ones already under 
development) required to offset current impacts, and to expand the range to future climate projections. 
Nevertheless one of the findings of parts 2 to 4 is that, although comprehensive scientific studies have 
been conducted on climate change projections and vulnerability, the impact of climate change on the 
water sector, most of all impact on seasonal water balance and financial impact on water services & water 
assets, still need to be assessed and knowledge to be deepened.  

Finally, a limited number of 19 priority measures resulted from the prioritization process to be able to 
reasonably handle it on the implementation period of the WSAP and to prepare the period coming after 
(2025-2030). The description of each measure includes the type of outcomes, the responsible agency, the 
implementing partners, specific indicators and financial options. Simple clear indicators are defined for 
each measure in order to monitor the progress made on the implementation period. On request of UNDP, 
rough cost estimations were indicated. Note that the last step of the process, the development of the 
investment pipeline, will be carried out later on, upon completion of this consultancy assignment. 

 

5.1. Identification of climate adaptation related gaps in the water sector  

22 major gaps to be addressed by climate change adaptation measures have been identified as presented 
in Tables 16 to 20.  
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Table 16: legal gaps and measures required 

LEGAL ASPECTS 

Major Gaps Proposed measures required to address these gaps  

1 The RA Constitution 1.1 The RA Constitution should envisage the ideology and outlook of environmental protection under 
climate change 

2 The RA Water Code and the 
relevant legislation 

2.1 
The RA Water Code and the relevant legislation should clearly and fully envisage legal regulations, 

incentive benefits and encouragement mechanisms for more effective implementation of the 
institution of double water use. 

2.2 
The RA Water Code should define the term "preliminary flood risk assessment", meanwhile the RA 

legislation should envisage the procedure and conditions for drawing up flood risk maps and drafting 
flood risk management plans. 

2.3 
The RA Water Code should be amended and added with those activities that could have a negative 

impact on the environment by reducing the level of adaptation of water resources due to the climate 
change that would result on the rejection of the water use permit application. 

3 Lake Sevan protection 
legislation 

3.1 

The legislation of protection of Lake Sevan should be reviewed to improve the legal areas of protection 
of the Lake Sevan ecosystem, to increase criminal and administrative liability for relevant violations, to 

raise public awareness on the protection of the lake ecosystem, to increase water use control, to 
ensuring mutual communication and exchange of information on monitoring and protection between 

state agencies and research circles.  

3.2 
The legislation of protection of Lake Sevan should be reviewed to introduce innovative technologies 

for the protection and use of the lake, to minimize the pollution of Lake Sevan with utility and 
domestic wastewater, the coastal areas wastewater, etc. 

4 Legal regulations on nature use 
fee rates 4.1 Nature use fee rates should be revised to set higher tariffs for water intake for drinking, irrigation, 

domestic purpose and hydropower use. 

5 

Public Notice and Publicity of 
the Documents Developed by 

Water Resources Management 
and Protection Authority 

5.1 
The methods of informing the public about water use permits' projects should be reviewed and added; 

the local governments should be involved in providing information to community members and 
organizing participatory processes. 
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Table 17: technical gaps and measures required 
TECHNICAL ASPECTS 

Major Gaps Proposed measures required to address these gaps 

1 
Hydro-

meteorological 
monitoring 

1.1 Automatization of data collection and transfer procedures in order to have near-real time data and minimize 
factors which contribute to human errors. 

1.2 Installation of the mobile observation gauges at the Lake Sevan and the reservoirs with 20 million m3 water 
capacity and larger in order to measure the evaporation from the surface of water  

1.3 

Renovating hydrological monitoring posts with modern equipment. Establishing 14 new hydrological posts at 
flow formation zones of the river basins for conducting regular measurement of water level, river flow, water 
and air temperature in order to conduct more accurate assessment and forecast of river flow changes in the 
country under climate change. 

1.4 
Renovating the high-altitude meteorological posts with modern equipment. 
Establishing 5 new meteorological stations for more accurate assessment and forecast of climate change 
impact on high-altitude zones. 

2 Water use & land 
monitoring 

2.1 accurate, timely and reliable measurement of water abstractions (at first for biggest and most critical users) 
and modelling of hydro-systems. 

2.2 Establishing a mechanism to make the actual water use data collected through SCADA system available for 
state agencies and organizations dealing with water. 

2.3 Long term monitoring of soil fertility and salinity in irrigated areas 

3 Water 
infrastructure 

3.1 Full rehabilitation or renovation of the less efficient infrastructures (incl. irrigation water supply systems) & 
industrial processes 

3.2 implement  green infrastructures (ecosystem based solutions, natural water retention measures etc...) in the 
most vulnerable Watersheds to floods 

4 Water Quality 4.1 Establish quality standards for treated wastewater discharge into centralized discharge system and for reuse 
in irrigation 

5 Disaster 
management 

5.1 Carrying out mapping and inventory of flood and mudslide areas, based on GIS/RS technologies. 

5.2 develop the estimation of potential impact of CC extreme events on water services and supply/demand 
scenarios at basin level 

6 Data management 6.1 Establishing the mechanism and tools for linking the hydrological, water quality, meteorological and irrigation 
water accounting databases with the State water cadaster system. 
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Table 18: research gaps and measures required 

RESEARCH ASPECTS 

Major Gaps Proposed measures required to address these gaps 

1 climate change-related studies in 
university programs 1.1 

Integrate climate change-related courses to the curriculums of relevant Armenian 
universities. 

2 Efficient use of scientific potential 
available in Armenia 

2.1 
Using the fundamental scientific research capacities of Armenian scientific organizations for 
better  planning of adaptation to climate change. 

2.2 
Establishing a Center of Excellence for Water Resources and Climate Studies in order to 
strengthen the institutional framework of water sector. 

3 research-based environment-friendly 
solutions  3.1 

Assess benefits and Performance  of nature-based solutions for mitigating  drought and  
Reducing Hydro-Meteorological Risks 

4 Hydrological and hydrogeological 
modelling 

4.1 
Revise and implement on pilot basins the methodology on calculation of environmental 
flow according to EU standards 

4.2 
Introducing the modern hydrological models to assess the vulnerability of water resources 
in the river basin level and to analyze the existing hydrological information. 

4.3 

Introducing the modern hydrogeological models to assess the vulnerability of groundwater 
under climate change, based on the good international practice, and including separation 
of the impact of anthropogenic pressures from the impact of climate change. 

4.4 
Developing a new method for assessing the vulnerability of water quality in a river basin 
under climate change. 

5 
  

link between agricultural 
development and research 

  
5.1 

Continuous collective advice and support system for farmers to adapt their irrigation 
practices (allocation and piloting) 

5.2 Monitor the health agronomic and environmental effects of reused water in agriculture 
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Table 19: education and gender gaps and measures required 

EDUCATION & GENDER ASPECTS 

Major Gaps Proposed measures required to address these gaps 

1 Women's participation in 
water governance 

1.1 Increase women's participation in decision making and governance on national and sub-national 
levels. 

1.2 Sensitize community heads of disadvantaged communities regarding the water sector adaptation 
priorities in their province/community with focus on gender approach.  

2 
Access to water services of 

most vulnerable 
population 

2.1 Identify vulnerable social groups and assess their specific needs on sub-national level (community and 
province)  

2.2 Make improved sanitation services available for girls and boys in all public schools.  

3 
Capacity building of 
disadvantaged rural 

communities 

3.1 
Develop and implement awareness raising and capacity building campaigns (including the following 

themes: irrigation technologies – water-saving, drip irrigation, using rain water etc., disaster risk 
management, etc.) in disadvantaged rural communities. 

3.2 
Implement water-related and agriculture-related projects on regional and community level including 

trainings, introduction of new technologies and business initiatives considering gender approach 
(taking into account international and national experience) 
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Table 20: policy, governance and institutional gaps and measures required 

POLICY, GOVERNANCE AND INSTITUTIONAL ASPECTS 

Major Gaps Proposed measures required to address these gaps 

1 

Inter-institutional 
coordination  

& definition of roles & 
responsibilities 

1.1 Settle Inter-ministerial body for Water under a Supreme Authority in charge of coordinating water 
and climate policy at national scale 

1.2 Empower roles and responsibilities of local and basin Authorities to coordinate actions of the various 
State services in the field of water, to enforce water regulations and control infringement 

1.3 Define a national framework for monitoring, evaluating, reporting and improving adaptation in the 
water sector 

1.4 Strengthen involvement of diversified private sector to build & operate on behalf of the State 

1.5 Introduce mechanisms to foster embedment of climate change considerations into private sector 
decisions  

2 
Mechanisms for planning 
and allocating water to 

users 

2.1 Support water policy with accurate supply/demand scenarios (current and future) at basin level.  

2.2 Define water allocation plans in most critical sub basins and associate all stakeholders in the definition 
of rules and indicators  

2.3 Implement mechanisms for reducing the demand prior to diversifying and developing additional 
resource.   

3 Climate-specific 
emergency plans 

3.1 

Define a national frame for emergency plans and implement at local scale:  
* Drought: progressive reduction measures focused on the severity of the drought, priority supply and 
regulation.  
* Flood: early warning systems for disaster reduction based on meteorological prediction. 

3.2 Strengthen the institutional capacity to prevent and manage floods and mudslides 
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5.2. Selection of priority measures for the 2021-2025 Water sector adaptation plan  

At the end of a participative process, based on the stakeholders analysis (Cf. § 4), water institutions were 
invited to express their priorities for each category of measures and to propose additional measures. 

Annex 1 summarizes the invited institutions which participated to the ranking exercise. Annex 2 presents 
the measures prioritized according to the ranking exercise.  

Most of the measures considered out of the scope of the water sector concern the agricultural sector, and 
eventually the energy sector. A few measures have been ranked at the bottom, although they are of 
utmost importance for the national and local adaptation processes. This is the case of the last technical 
measure related to disaster management, or the 4 last institutional and policy measures which are turned 
at “Interinstitutional coordination, roles & responsibilities”, and “Climate specific emergency plans”.  

Based on expert’s judgment and a review of international practices, these measures were maintained high 
in the agenda. It might be more difficult to undertake their ownership by a responsible entity.  

 

5.3. Roadmap for the implementation of the priority adaptation measures for the 
2021-2025  

To support the implementation process of the proposed measures at the national level, it is recommended 
to establish an interdisciplinary Committee that would be in charge of driving and overseeing the overall 
5 year process. Due to the importance of cross-sectoral considerations, this Committee would be in charge 
of making sure that the development of other SAPs are well coordinated with the WSAP, and in particular 
that the priority measures out of the scope have been well incorporated.  

Furthermore, the process should also consider the context of broad regional exchange and international 
collaboration to make sure that national project proposals to the adaptation funds are mainstreaming the 
WSAP.   

The priority measures are to be implemented by specific authorities at various levels of decision-making 
mostly under the Ministry of environment and Ministry of Territorial Administration and Infrastructure 
responsibility but also with several implementing partners.  

The Table 21 summarizes the way priority measures are participating to the achievement of the WSAP 
outcomes in accordance with the strategic objectives. Measures are classified per category (L: legal; T: 
technical; R: research; E&G: education & gender; PG&I: policy, governance & Institutional). The figures 
refer to the number of each measure, which is subsequently described.  
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Table 21 : priority measures achieving the outcomes of the WSAP 
STRATEGIC OBJECTIVE / OUTCOMES PRIORITY MEASURES 

SO1  Knowledge & adaptation capacities Building L T R E&G PG&I 

OT1.1 Specific actions are targeted at women and remote communities to raise their awareness of climate 
issues and support them    1  

OT1.2 Impacts of all types of CC extreme events on water services are known and the population is aware    2  
OT1.3 accurate water supply/water demand scenarios are available at basin scale   3 4   

OT1.4 All sectors of society and scientific disciplines contribute to increase adaptation capacities of the water 
sector through participative approaches and specific consultation processes.   5    

OT1.5 CSO are involved in observing CC local impacts and implementing adaptation measures.    6  7 

OT1.6 Exchanges on best adaptation practices in the water sector and projects & research results are 
transferred countrywide  8    

SO2 Coordination & enforcement of  planning policies       

OT2.1 Access and quality of water services for rural settlements and communities are subject to reinforced 
measures  9    

OT2.2 Gender considerations are part of the governance of the water sector    10  

OT2.3 Water adaptation planning policy is continuously coordinated between vulnerable sectors and 
emergency plans are well defined for each region concerned  11   12 

OT2.4  water allocation rules and mechanisms are settled and permitting system is well enforced  13    14 
OT2.5 Water management is decentralized and objectives of  ecosystem conservation is set for the long term 15     

OT2.6 water adaptation policy definition, monitoring and implementation is built on a clear distribution of 
responsibilities between institutions and stakeholders at different geographical scale 16    16 

OT2.7 Open data and citizens’ participation in climate related data collection and analysis are further 
operationalised   6   

SO3 Sustainable & reliable water services and assets       

OT3.1 Investments in water assets are based on cost estimation and security access to water     17 

OT3.2 water & climate impact assessment is a precondition to the development of new infrastructure and 
offset mechanisms are in place  18    

OT3.3 Financial mechanisms are well adapted to private investment in hydraulic works. Application of 
economic instruments for water management, including based on the principle of cost recovery 19     
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Disclaimer: 

The following chapter describes the priority measures for the water sector to adapt to climate change during 
the next programming period. The geographical scale that applies to the measure and the leading institutions 
and partners in charge of implementing the measures are to be considered as proposals. The final decision 
belongs in all cases to the governmental bodies.  

As regards preliminary cost estimates, financial envelopes can only be considered as a rough indication based 
on similar projects that are known. When the measure needed further investigation it was noted n.a. In all 
cases, water Authorities should lead their own detailed cost estimation before programming investments.   

Priority measures to build knowledge & adaptation capacities  

MEASURE 

1 2 

Make improved sanitation services available 
for girls and boys in public schools.  

Awareness raising campaigns in 
disadvantaged rural communities. 

DESCRIPTION  

Out of 1403 schools in Armenia, 128 have no 
sewerage. ~12000 students and 1500 

teachers are concerned.  
Improved sanitation services including 

separated safe indoor toilets available for 
boys and girls in public schools. Availability of 

clean running water to maintain necessary 
hygiene. Priority should be given to the 

schools with no sewerage and drinking water. 
Importance of local NGOs to share knowledge 

and support the sustainability of the 
equipment. 

Develop and implement awareness raising 
and capacity building campaigns based on 

the best local experience (incl. water-saving 
practices, rain harvest, disaster risk 

reduction etc.) in disadvantaged rural 
communities. Teaching should capitalize on 

both local traditional knowledge and 
international experience, and highlight 

innovations. 

GEOGRAPHICA
L SCALE Country level Country level 

FUNDING 
OPTIONS 

1. Public funding  
2. IFI funding  

1. Public funding  
2. IFI funding  

Preliminary 
cost estimate n/a n/a 

OUTPUT Equipment Trainings, pedagogic material 

LEADING 
INSTITUTION 

Regional administration (marzes) + local 
communities 

Regional administration (marzes) + local 
communities 

PARTNERS 

Ministry of education science culture and 
sport + Ministry of Territorial Administration 

and Infrastructure + Water Committee + 
NGOs 

NGOs 
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INDICATORS 

*Percentage of public schools (disaggregated 
by rural/urban communities) with safe and 

appropriate indoor toilets separately for girls 
and boys with access to clean water and 

handwashing facilities.  
*Sub-indicators: Number of male/female 
students; and Number of teachers with 
access to safe toilets and handwashing 

facilities. Baseline: 70 schools has no water 
supply, 128 schools have no sewerage.  
Target = 100% of public schools have 

improved sanitation services. 

Indicator: Number of male/female per 
community (including women from 

disadvantaged and remote areas, single 
parents, and woman-headed households) 

participated in local awareness raising 
campaign and trainings. Target: women and 

men in 30% of the most disadvantaged 
communities enrolled in the awareness 

rising events/workshops.  

 

MEASURE 

3 4 

Measurement of water abstractions (Ararat 
Valley) 

Hydrogeological & hydrological models to 
assess the vulnerability of water resources 

under climate change 

DESCRIPTION  

The Water Committee started measurement of 
water level at primary irrigation canals. This 
system proved to be efficient for controlling 

the actual water use data. It needs to be 
extended to groundwater resources and by 
water use sectors all over the country . It is 

contributing to restore environmental flows in 
rivers and to manage water permits.  The data 

should be part of the SEIS. In terms of 
geographic distribution of water use, the 

largest share of water is consumed in Ararat 
and Armavir marzes (about 64% of total water 

use) where also freshwater groundwater 
resources are overexploited. Thus, it is 

recommended to extend the water abstraction 
(both from surface and groundwater 

resources) monitoring especially in Ararat 
Valley.  

There are no models used in Armenia to link 
surface and groundwater interconnections 

and to assess global water vulnerability. 
Hydrogeological modelling is implemented 

only for Ararat Valley.  For both hydrological 
and hydrogeological models it is necessary 

to have appropriate sets of data. The aim of 
this measure is to identify the optimal 

models that can be run using the available 
data in the country combining the open 

satellite data. A hydrological model is 
necessary for Lake Sevan basin in order to 
run scenarios on current and future water 

balance. Groundwater modelling in the 
Ararat Valley must be deepened.  

GEOGRAPHIC
AL SCALE Ararat Valley Sevan RBD & Ararat valley 

FUNDING 
OPTIONS 

1. Public funding 2.  
IFI funding  

1. Public funding   
2. IFI funding  

Preliminary 
cost estimate n/a up to $ 500k 

OUTPUT equipment study 
LEADING 

INSTITUTION Water Committee + WUAs “Hydrometeorology and monitoring center” 
SNCO 
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PARTNERS Department for water resources management Department for water resources 
management + USAID 

INDICATORS 

* 20% additional significant water users are 
equipped with functioning water meters (with 

automatic data transfer) 
* ratio of water abstractions for fish-farming  

monitored (% of total water abstraction points) 
* Water abstraction data is being transferred 

to the Water Committee and to the Ministry of 
Environment and being used for (Y/N):                                         

- improving water resources management and 
use, including water permitting processes in 
context of climate change impact on water 

resources; 
- enabling more accurate restoration of natural 

flow; 
- enabling effective adaptation measures in 

water use sub-sectors. 

* Hydrologic model for surface water 
vulnerability assessment is selected and 

tested (Y/N);  
* Current and future water balance is 
estimated for Lake Sevan basin (Y/N). 
* Hydrogeological model is used for 
assessment of the vulnerability of 

groundwater in Ararat Valley (Y/N).  
* Models are introduced in the HMC and 
being used for continuous assessments 

(Y/N). 
* At least 10 specialists of the RA ME HMC 

received a training on the application of 
models. 

 

MEASURE 

5 6 

Establish quality standards for treated 
wastewater according to different types of 

reuse 

Settle mechanisms for climate adaptation 
studies relying on open data  

DESCRIPTION  

The establishment of quality standards is 
the preliminary stage to develop the use of 
non-conventional water. It must be based 
on national experience and international 

standards for compliance requirements of 
wastewater discharge and treatment, 

permissible marginal discharge and other 
additional requirements for 

industrial/domestic wastewater. The 
irrigation water quality norms should also 

be developed.  

This measure will enable a better 
participation of citizens in data collection and 
analysis of the climate change impact on the 
water sector and to better integrate climate 
change data into open government portal; It 

must be synchronized with the 
implementation of Roadmaps related to E-

government and Open Data initiatives under 
SEIS. Open Earth Observation data and 

images also need to be integrated to assist in 
development of more reliable projections 
eventually leading to better planning of 

adaptation measures countrywide. 
Continuous training of HMC staff on using the 

remote sensing data and tools for water 
resources observation is required.  

GEOGRAPHICAL 
SCALE Country level Country level 

FUNDING 
OPTIONS 

1. Public funding 2. 
 IFI funding  

1. Public funding 2.  
IFI funding  

Preliminary 
cost estimate up to $ 300k up to $ 500k 

OUTPUT study policy paper 
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LEADING 
INSTITUTION 

Water policy department +  Department of 
Agricultural Programs Elaboration, 

Resource Use and Cooperative 
Development 

“Hydrometeorology and monitoring center” 
SNCO 

PARTNERS Water Committee + research centers Department for water resources 
management 

INDICATORS 

* Standards and requirements for treated 
waste water are established according to 

different kind of use (Y/N). 
* irrigation water quality standards are 

adopted by GoA (Y/N). 
* volume of treated waste water reused 

per type of use (m3/y) 
* At least 3 irrigation pilot projects are on-

going countrywide  (Y/N) 
* At least 25 specialists, WUAs and 

farmers/unions are trained to implement 
irrigation water quality standards. 

* Water climate database available on-line 
and number of users 

*At least 10 specialists of HMC are trained 
and using the satellite data for climate 

change projections and water resources 
vulnerability assessment. 

* Vulnerability assessments based on the 
open satellite data is being used by decision-
makers for planning the adaptation measures 

in water sector (Y/N). 

 

MEASURE 

7 8 

Define a system for monitoring, 
evaluation, reporting and improvement of 

the water sector adaptation policy 

Guidance on ecosystem based solutions in 
the most vulnerable Watersheds to floods 

DESCRIPTION  

The WSAP must be monitored, reported 
and evaluated periodically according to its 5 

year implementation cycles. SMART 
(Specific, Measurable, Achievable, Relevant 

and Time-Bound) indicators have been 
defined in order to qualify each single 

measure. Lessons learnt from the 
implementing cycle will drive the 

development of the next WSAP. Values of 
the indicators through time provide trends 
for decision makers. Opportunities to link it 
to higher reporting framework on climate 

change adaptation can be explored.  

The best international experience of 
ecosystem solutions for adaptation to climate 

change will be reviewed through a 
participative process associating the 

stakeholders for a stronger ownership of the 
projects. The flood vulnerable areas in 

Akhuryan and Sevan RBDs are at highest 
flood risk according to the 4th NCR. Multi-

purpose riparian buffer strips are among the 
most emblematic examples. 

GEOGRAPHICA
L SCALE Country level Akhuryan RBD, Sevan RBD 

FUNDING 
OPTIONS 

1. Public funding 
2. IFI funding  

1. Public funding 
2. IFI funding  

Preliminary 
cost estimate n/a up to $ 300k 

OUTPUT  policy paper Guidelines 
87 

 



LEADING 
INSTITUTION 

Department for water resources 
management 

Department for water resources 
management + Department of development 

of disaster risk reduction policy + regional 
offices of civil protection and disaster risk 
reduction department of rescue service 

PARTNERS local government Regional administration (marzes) 

INDICATORS 

* ratio of indicators calculated (%) 
* list of stakeholders involved in the process 

of assessing the indicators 
* number of staff trained to calculate the 

WSAP indicators 

At least 10 specialists have trained on the 
introduction of ecosystem-based solutions in 

climate change adaptation.  
At least 10 specialists have trained on the 

construction of riparian buffer strips to 
reduce the flood risk. 

At least 2 specific pilot areas are 
implemented in Akhuryan and Sevan RBD. 

 

 

Priority measures for coordination & enforcement of planning policies 

MEASURE 

9 

Feasibility studies for rehabilitation of the less efficient infrastructures or construction of 
new ones (incl. Reservoirs) 

DESCRIPTION  

Shared information on current condition of 
water infrastructure and their physical and 
functional condition is a prerequisite and is 

currently missing. Adopted methodology and 
regulation, including taxonomy and reporting 

guidance will allow to conduct timely and 
reliable cost estimate for improvement works 
and ensure cost effective capital investments 

in maintenance of the assets. 
 

In Hrazdan, Akhuryan and Araratyan RBD, 
where abstraction volumes are the most 

important, the less efficient and most costly 
infrastructures will be targeted. Both private 

and public assets must be audited. 
Cost/benefit analyses will determine, 

considering the social function and added 
value of the water use as well, the best 

technical solution and investment plan in the 
context of climate change. For any kind of 

long term investment, water supply needs to 
be guaranteed to lessen the risk. Therefore 

insurance mechanisms and contractual issues 

The second way to address water scarcity 
after water efficiency is water storage. During 
the WSAP implementation period, 3 of the 18 
reservoirs identified by  the RA Government 

are prioritized to be constructed in 
Gegharkunik and Syunik marzes. These 

reservoirs are Argichi and Astghadzor in the 
Sevan RBD and Lichk (Meghri) in the Southern 

RBD. The preliminary design of these 
reservoirs was conducted. The economic 
feasibility (cost/benefit ratio) should be 

assessed under changes in river flow and 
water evaporation in the context of climate 
change, potential changes in microclimate 

and possible greenhouse gases emission from 
the reservoirs.  
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must be well thought from the very first step.  
Therefore studies on water use efficiency and 
availability, including their possible changes 
under the climate change conditions should 

be conducted. Water-saving technologies and 
processes and climate proofing must be a 

condition to any kind of funding.  

GEOGRAPHIC
AL SCALE Akhuryan RBD, Hrazdan RBD, Araratian RBD Sevan and Southern RBD 

FUNDING 
OPTIONS 

1. Public funding 
2. IFI funding  

Preliminary 
cost estimate Up to $2 mio 

OUTPUT study & legal regulation 

LEADING 
INSTITUTION Ministry of Territorial Administration and Infrastructure 

PARTNERS Department for water resources management  + Ministry of Economy +  Ministry of Finance 

INDICATORS 

* Nomenclature and data collection 
methodology adopted by GoA (Y/N) 

* IT hardware and software infrastructure is 
in place 

* data collected and filled in the system 
* user training is conducted 

* At least 20% increase in global water use 
efficiency is targeted through the feasibility 

studies (Y/N) 
* Number and types of infrastructures to be 

rehabilitated according to the FS 
* Number of infrastructures to be abandoned 

according to the FS 

* At least 10 reservoirs' efficiency/economic 
benefits are evaluated.  

* At least 5 specialists have trained on the 
implementation of the methodology for 

assessment of efficiency/economic benefits, 
including microclimate change and emission 

level of greenhouse gasses of water 
reservoirs.  

* 3 new water reservoirs have their 
investment plan guarantied and works are 

started (Y/N) 
* total capacity of the new reservoirs (Mm3) 

and water allocation per uses 
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MEASURE 

10 11 

Sensitize community heads of 
disadvantaged communities regarding the 

water sector adaptation priorities with 
focus on gender approach 

Renovate  hydrological & 
hydrometeorological monitoring posts in 

strategic areas 

DESCRIPTION  

Develop Gender Sensitization module for 
Community heads,  Deputy heads and 

relevant staff. Deliver workshops/trainings 
with focus on water-related vulnerability of 

women and men, children and elderly 
(including people with disabilities); provide 

evidence of effectiveness and economic 
relevance of gender approach and 

importance of inclusion of women in 
decision-making processes; encourage 
creation of female cooperative in rural 

areas and any king of collective action to 
share tasks.  

 The following monitoring posts need to be 
renovated with modern equipment: 

hydrological posts - (1) Hrazdan-Hovtashen 
(Masis); (2) Metsamor-Ranchpar; (3) Arpa-

Areni; (4) Vorotan-Tatev HPP, meteorological 
posts - (1) Semyonovka; (2) Vardenyats 

(Yankh). 
In addition, 14 new hydrological posts need 

be established at flow formation zones of the 
river basins (Shoghvak-Dzoragyugh; Ashotsq-
Hartashen; Halavar-Melikgyugh; Gegharot-
Aragats village;  Mili-Mets Gilanlar; Vedi-

Khosrov; Azat-Lanjazat; Yeghegis-Getikvanq; 
Geghi-Ajabaj; Masrik-Nerqin Shorzhja; 

Chichkhan- Bashgyugh; Aghstev-Krivoymost; 
Sisian-Arevis;  Loradzor-Shenatagh) and 5 

new meteorological stations for more 
accurate assessment and forecast of climate 

change impact in high-altitude zones 
(Yeghnajur; Jajur mountain pass; 

Sotq;Tashtuni-maintain pass; Sevaberd). 

GEOGRAPHIC
AL SCALE Country level Country level 

FUNDING 
OPTIONS 

1. Public funding 
2. IFI funding  

1. Public funding 
2. IFI funding  

Preliminary 
cost estimate n/a up to $2 mio 

OUTPUT workshop/training equipment 

LEADING 
INSTITUTION 

Regional administrations (marzes) + local 
communities 

“Hydrometeorology and monitoring center” 
SNCO 

PARTNERS Ministry of social affairs + NGOs Department for water resources 
management 
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INDICATORS 

Output Indicator 1: Developed Training 
guide/module. Output Indicator 2: Number 

of male/female who participated in the 
workshops/trainings (disaggregated by 

position). Sub-Indicator 2.1: Percentage of 
disadvantaged rural communities with 

gender-sensitized community 
administration staff. Outcome Indicator 3: 
Number of gender sensitive communities. 

The outcome Indicator should be measured 
during 6-12 month after the 

workshops/trainings completed via survey/ 
in-depth interviews with community 

heads/administration staff. Baseline = 0. 
Target = 50% of disadvantaged communities 

are gender-sensitized.  

* total number of new hydrological posts at 
river flow formation zones established 

* at least 5 new modern automatic 
meteorological stations in high-altitude zones 

are operational (Y/N). 
* at least 4 existing hydrological posts located 

at rivers mouths are renovated (Y/N). 
* at least 2 existing meteorological stations 

are renovated (installation of automatic 
stations) (Y/N). 

 

MEASURE 

12 

Elaborate local emergency plans including  early warning systems based on 
meteorological prediction 

DESCRIPTION  

This measure consists in defining a national 
frame for emergency plans corresponding 
to drought or flood and to implement it at 

local scale.  
Drought plans aim at managing water 

shortages by ensuring priority supply and 
regulation and determining hydrologic and 

piezometric thresholds for imposing 
progressive limitations or preventing 

specific uses of water. Measures taken 
during drought periods must be progressive 

and focused on the objectives and the 
severity of the drought. Example of 
thresholds and restrictions: Stage 1 

"VIGILANCE" : the users still have 100% of 
their reference volume but are informed 

that critical situation may happen; Stage 2 
"ALERT" : 50 % of the reference volume is 

authorized ; Stage 3 "CRISIS"  : only 
exceptions may be granted. Emergency 

plans must be prepared at marzes level in 
all basin identified as vulnerable to climate 

change.  

The institutional capacity to prevent and 
manage floods and mudslides needs to be 

strengthened. 
Flood plans aim at preventing physical and 

human disaster by risk zonage, 
meteorological prediction and early warning 
systems. Measures taken during flood must 

be progressive and focused on the population 
and assets at risk. Complementary 

emergency plans by the private sector in 
charge of vulnerable assets must be 

elaborated and coordinated with Authorities. 
Emergency plans must be prepared at marzes 

level in all basin identified as vulnerable to 
climate change.  

GEOGRAPHIC
AL SCALE Country level Country level 
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FUNDING 
OPTIONS 

1. Public funding 
2. IFI funding  

1. Public funding 
2. IFI funding  

Preliminary 
cost estimate n/a n/a 

OUTPUT Policy paper Policy paper 

LEADING 
INSTITUTION 

Department for water resources 
management 

Ministry of Emergency Situations + Ministry 
of Economy (Department of Agricultural 

Programs) 

PARTNERS 
WATER COMMITTEE, MINISTRY OF 

ECONOMY 

“Hydrometeorology and monitoring center” 
SNCO + "Zvartnots Aviameteorological 

center" CJSJ + Department of development of 
disaster risk reduction policy + Regional 

offices of crisis management State Center 

INDICATORS 

* Adoption of a model plan for drought 
management (Y/N) 

* Nb of drought emergency plans achieved / 
activated.  

* Date / Nb of days of activation per plan.   
*  drought management plan Established 

for Ararat Valley (Y/N) 
* At least 25 specialists trained how to 

develop and implement drought 
management plan. 

* Adoption of a model plan for Flood 
management (Y/N) 

* Nb of flood emergency plans achieved / 
activated.  

Date / Nb of days of activation per plan. 
Nb of early warning systems achieved. 

Population evacuated (Y/N). Nb of casualty.  
* Flood management plan Established for 

Akhuryan RBD (Y/N) 
* At least 25 specialists train how to develop 

and implemented drought management plan. 
* At least 5 community in Akhuryan RBD- 

Early warning system 
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MEASURE 

13 14 

Water code amendment to prioritize fresh 
water uses, to maximize the value of water 

and to incite to improve efficiency & 
recycling practices 

Define water allocation mechanisms in most 
critical sub basins  

DESCRIPTION  

a) reflect the concept of water resources 
management under climate change in the 
main legal acts defining the water sector 

policy.  
b) Introduce the possibility to reject 

application for a water use permit for 
activities that may have a negative impact 

on the water resource by reducing the 
capacity of aquatic life to adapt to climate 

change. 
c) Envisage legal regulations and incentives 

for the development of treated water reuse. 
 d) Review the methods for public 

information of water use permits; involve 
the local governments in providing 

information to community members and 
organizing participatory processes.  

e) Add registration of ALL water use, 
especially in case of underground water 
resources. The process covers the entire 

territory of the Republic of Armenia 

This measure aims at improving equity of 
access to water while maintaining 

environmental flow.  It contributes to secure 
sustainable economic growth activities by 

introducing innovative mid-term approach of 
water management.  A collective approach 

embarking all water stakeholders is 
necessary. Based on a preliminary 

assessment of the water resource available 
and on hydro-system modelling, abstraction 

volumes for economic sectors may have to be 
limited in critical basins and critical period. 

Water allocation mechanisms are elaborated 
at basin scale or GWB, which are identified at 

risk of structural unbalance.  

GEOGRAPHICA
L SCALE Country level to be defined 

FUNDING 
OPTIONS 

1. Public funding 
2. IFI funding  

1. Public funding 
2. IFI funding  

Preliminary 
cost estimate n/a n/a 

OUTPUT legal draft text and policy paper  policy paper + guidance  

LEADING 
INSTITUTION 

Ministry of Environment (Department of 
Water policy + Department of Strategic 

Policy) 

Department for water resources 
management 

PARTNERS 

Ministry of environment (Department of 
water resources management) + Ministry of 
Territorial Administration and infrastructure 

(Water committee) 

“Hydrometeorology and monitoring center” 
SNCO + Water Committee + Basin 

Management Organisations + WUAs + HPPs + 
Ministry of economy 
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INDICATORS 

a) The Concept of water management 
under climate change is well incorporated in 

the legal frame (Y/N) 
b) Possibility of rejecting water use permits  

to prevent negative impact on the water 
resources in a context of climate change is 

incorporated into the law  (Y/N).  
c) legal text on the treated waste water 

reuse per type of use in Armenia is 
published and enforced (Y/N)).  

d) Local Governments Involved in public 
Information Increased (Y/N). 

e) free water use is controlled and 
contributes to the prevention of illegal 

water use  (Y/N). 

Nb of sub basins where pilot allocation 
mechanisms are implemented to balance and 

sustain water use, 
Existence of a local governance body in 
charge of defining allocation rules and 

assessing their relevance (Y/N).  
Provision of technical support to national 
water Authorities, local communities and  

private sector to implement allocation 
mechanisms (Y/N) 

 

MEASURE 

15 16 

Revision of lake Sevan to strengthen and 
enforce ecosystem protection  

define legal entity in charge of flood risk 
prevention and management. Elaborate 

concepts and principles.  

DESCRIPTION  

Improvement of the legal and institutional 
frameworks for Lake Sevan ecosystem 

conservation, strengthening of criminal, 
administrative responsibility for relevant 

offenses, raising the level of public 
awareness on lake ecosystem conser-

vation, stronger control of water use and 
poaching in the lake, providing mutual 
relationship and information exchange 

between the state agencies in the field of 
management, monitoring, and conservation 

of the lake ecosystem  and the research 
sector,  introduction of innovative 

technologies for the lake protection, use, 
and monitoring, minimization of pollution of 

Lake Sevan with municipal and coastal 
wastewater, etc. 

The terms "preliminary flood risk 
assessment", "flood risk management plan" 
must be defined in the RA Water Code, and 

the RA legislation must envisage the 
procedure and conditions for drawing up 

flood risk maps and drafting flood risk 
management plans meeting the requirements 

of the CEPA agreement.  

GEOGRAPHICA
L SCALE Country level Country level 

FUNDING 
OPTIONS 

1. Public funding 
2. IFI funding  

1. Public funding 
2. IFI funding  

Preliminary 
cost estimate n/a n/a 

OUTPUT legal draft text legal draft text 
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LEADING 
INSTITUTION 

Ministry of Environment (Department of 
Water policy + Department of Climate 

policy) 

Ministry of Environment (Department of 
Water policy + Department of Climate policy) 

PARTNERS 
Ministry of Territorial Administration and 

Infrastructure (Water committee) + 
University + Sevan national park + NGOs 

Ministry of emergency situations + Ministry 
of Territorial Administration and 

Infrastructure (Water committee) 

INDICATORS 

The legal framework for the protection of 
Lake Sevan under climate change has 
improved (a. Improving the legal and 

institutional areas for the preservation of 
the Lake Sevan ecosystem  (Y/N); 

b. tightening of criminal and administrative 
responsibility for relevant violations(Y/N ); 
c. Raising the level of public awareness on 

the protection of the lake's ecosystem, 
d. Tightening control over fish farming, 
fishing and poaching in the lake  (Y/N); 

e. Ensuring bilateral communication and 
exchange of information between state 
agencies on  ecosystem management, 

monitoring, conservation, research 
sector(Y/N), 

f. Introducing innovative technologies for  
conservation, use, monitoring of lake 

Sevan(Y/N)) . 

Legal entity in charge of flood risk 
management is designated (Y/N) 

Concepts and principles are defined by law 
(Y/N)  
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Priority measures for Sustainable & reliable water services and assets 

MEASURE 

17 18 19 

Introduce mechanisms to foster 
embedment of cc into private sector 

decisions  

Assess the impact of CC on public water 
services on priority basin 

Settle basis for financial mechanisms that 
include nature use fee rates  

DESCRIPTION  

Engaging the private sector in 
understanding, planning and increasing 
resilience for climate change risks and 

implementing measures for adaptation is 
high priority. The importance of the private 

sector role is evident from the increasing 
availability of empirical experience including 
lessons from adaptation projects supported 
by climate funds. Successful private sector 

engagement in adaptation will catalyze 
greater investment in vulnerability 
reduction; this will accelerate the 

replication of climate-resilient technologies 
and services in core development sectors. 
Therefore this measure is focus to ensure 

understanding by the private sector 
companies the risks and need for 

integration adaptation into their strategies 
and investments for their economic interest 

and business continuity.   

This measure is relevant to plan, design 
and operate public water services and to 

size adaptation efforts in order to 
guaranty the quality and continuity of the 
services. It requires share of experience 

between water services and data 
collection countrywide. Impacts on water 
quality resulting from algae blooming in 

Lake Sevan are part of it, so as the impact 
of extreme events such as droughts, 

floods, mudflows, frostbite (including on 
agricultural water services), starting from 
Ararat, Armavir, Gegharkunik, and Shirak 

marzes. It covers dam break modelling 
considering the future changes in regimes 

of precipitation and increase in 
temperature. 

The very low water use rates do not 
promote environment-friendly use of 

water. The current legal frame must be 
completed with the polluter-pay and 

consumer-pay principles in order to incite 
the private sector to reduce its pressures 

on water bodies at their own cost. 
Financial mechanisms are required 

together with stronger policy 
enforcement.  

GEOGRAPHIC
AL SCALE Country level Akhuryan RBD, Sevan RBD, Ararat valley Country level 

FUNDING 
OPTIONS 

1. Public funding 
2. IFI funding  

1. Public funding 
2. IFI funding  

1. Public funding 
2. IFI funding  

PRELIMINAR
Y COST 

ESTIMATE 
up to $ 500k Up to $ 500k Up to $ 300k 
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OUTPUT workshop/training study and guidelines legal draft text 

LEADING 
INSTITUTION Ministry of Economy  

“Hydrometeorology and monitoring 
center” SNCO + Ministry of Emergency 

Situations 

Ministry of Environment 
(Department of Strategic Policy) 

PARTNERS 

Ministry of environment (Dpt of water 
management)  + Ministry of Territorial 

Administration and Infrastructure (Water 
committee)+ Ministry of finances 

Agricultural Programs Implementation 
Department Ministry of Economy + Ministry of Finance 

INDICATORS 

a. number of workshops organized for 
relevant business associations, including 
agriculture, energy, manufacturing etc 

b. MoE share climate related risk planning 
best practices with business and encourage 

them to adopt it (Y/N) 
c. surveys of vulnerable sector for climate 

adaptation budgeting practices in place 
(Y/N) 

d. share of businesses adopted climate 
adaptation strategies or innovative 

processes (%) 

*Guidelines on assessment of impact of 
intensification of extreme meteorological 

events on  dam safety for reservoirs in 
Armenia is developed (Y/N)                                                 

* Potential zones of flood, mudflow, 
drought, hail occurrences are mapped for  
Shirak, Gegharkunik, Armavir, and Ararat 

Marzes (Y/N). 
*Impacts of droughts and floods on 

agricultural water services are estimated 
for Shirak, Gegharkunik, Armavir, and 

Ararat Marzes (Y/N) 

Water use fee rates have been revised 
(Y/N) 

Annual fees collected & redistributed 
(AMD) 
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Funding options  

Climate adaptation is costly and neither government alone nor private sector can finance all needs. There 
need to be coordinated and efficient structure to finance adaptation measures. The following sources of 
financing exist: 1) Public funding, 2) International Financial Institutions (IFI), 3) Public-Private Partnership 
(PPP) structures, 4) Private investors, 5) Local financial sector (Credit market), 6) Pension funds and other 
institutional investors.  

Public funding: Armenia is a small economy and does not have significant fiscal revenues, thus limited 
expenditures budget. In 2020 total expenditures budget of Armenia was about $3.9 b with structure: 12% 
capital and 88% current expenditures. Available budget funds are significantly lower compared to needs and 
challenges that the country faces, however number of priority water sector project can be financed with 
combination of public funds and funds from other sources. The financing can be provided via government 
budget or community budgets. This source of financing is one of the priority sources for the WSAP.   

IFI funding: International financial institutions are partnering with Armenia by providing grants, debt and 
technical assistance for priority development issues. UNDP, ADB, IMF, WB, USAID, EBRD, EU, GIZ, AFD 
multilateral and bilateral funds have number of projects and programs that aim to support Armenia not only 
with climate change related issues but also for economic, social and environmental development. Each of this 
institutions can partner with Armenia to tackle financing issues for various projects. Considering Armenia’s 
current state debt, it is important that any incremental debt that government plans to attract is carefully 
analyzed and priority should be given to grant attraction. This source of financing is of utmost importance for 
the investment plan of the WSAP. 

PPP structures: Armenia has over 10 years of previous experience with concession contracts mostly related 
to transport sector, however broader implementation of PPP structures is still new area in Armenia. Armenia’s 
PPP law was adopted in 2019. There is already one large scale energy project that was implemented based 
on new PPP law. This project (Ayg-1) aims to build 200 MWT solar power plant in Armenia with $174m 
investments. There are number of capital projects that can be designed and implemented as PPP, however 
PPP cannot be answer for all types of capital projects and fill the gap of financing for number of reasons: 1) 
there should be commercial interest for private investor, not all projects can generate it, 2) there should be 
higher value-for money for PPP structure compared to sole public financing, otherwise it is inefficient from 
public perspective and more costly, 3) PPPs are long term contracts and cost of mistake can be significant for 
the public, thus projects should be very carefully analyzed. This source of financing can be considered for 
capital projects only with serious considerations for given risks.  

Private investors: Engaging the private sector in understanding climate related risk, planning adaptation 
strategies and ensuring funding is critical for business continuity. Historically private investors were 
concerned about risk weighted return for their investment decision making, however increasingly 
consideration are drifting including non-financial components in decision making, such as ESG 
(Environmental, Social, Governance) scores. In this respect, in the global markets there are changes for 
climate finance initiatives, standards, frameworks: 

• Disclosure-oriented platforms, scorecards, and tracking lists: examples are the Climate Disclosure 
Project (CDP), the Asset Owners’ Disclosure Project and the Global Coal Exit List. 

• Financial reporting standards: examples are the Sustainability Accounting Standards Board (SASB), 
the Global Reporting Initiative (GRI) and Integrated Reporting.  

• Analytical methodologies and certification schemes: 2 Degrees Investing Initiative, the Transition 
Pathways Initiative, the Platform for Carbon Accounting of Financials.  
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• Scenario-related tools: examples are the Paris Agreement Capital Transition Assessment (PACTA), a 
tool to test entire portfolios against a scenario, and the Inevitable Policy Response, a modelled, policy-
driven transition scenario with resources to apply it.  

• Physical risk analysis tools: examples are the World Resources Institute (WRI)’s Aqueduct tool or 
427MT’s physical risk services. 

All above mentioned instruments or resources are not adopted or widely considered in Armenia, yet. Initiative 
to increase awareness of private sector and help them attract mission-driven international investments for 
their adaptation financing can be part of the solutions. However, there is significant work needed in this area.  

Financial de-risking and blended finance:  for different adaptation capital intensive projects private sector 
may need government support for risk balancing (De-risking). De-risking instruments include concessional 
finance (grant, concessional debts), loan guarantees, deferred or income-contingent repayment, political risk 
insurance (PRI) and public equity co-investments. They are blended with private resources to reduce the high 
perceived and real risks faced by private investors in early-stage climate solutions and markets.  

Blended finance is a structuring approach that allows organizations with different objectives to invest 
alongside each other while achieving their own targets. The main forms of blended finance include the 
provision of: (i) concessional capital (below-market terms finance) to lower the overall cost of capital to 
private investors; (ii) credit enhancement through guarantees or insurance to provide an additional layer of 
protection to private investors; and (iii) grant-funded technical assistance facilities that can be utilized for 
biding and project development phases.  

Considering limited budget of public sector this instruments for CC purposes can be adopted based on 
cooperation with IFI ensuring technical support with implementation. For current WSAP private sector can 
participate only in a form of part of their Corporate Social Responsibility (CSR), since most of the measure are 
not directly linked to private sector operation, but public sector responsibilities.  

Local credit market: The major part of Armenian credit market is concentrated within banking sector. Total 
assets of banking sector as at the end of 2020 was $13.5b. Banking sector and other credit organizations are 
active in providing environmental focused financing in partnership with different international funds. Banking 
sector can take an intermediary role for insourcing different climate related funds and financing private sector 
for their adaptation strategies. There are no mandatory disclosure requirements for climate related portfolio 
structure and stress test for banking sector by the Central Bank of Armenia.   

Pension funds and other institutional investors: In 2014 funded pension system was lunched in Armenia. 
"AMUNDI-ACBA ASSET MANAGEMENT" CJSC and "C-QUADRAT AMPEGA ASSET MANAGEMENT" LLC act as 
pension fund managers. Accumulated assets of pension funds $776m as of the end 2020. Due to lack of the 
high-quality investment instruments in Armenian Capital Markets, significant portion of this assets are 
invested in foreign markets.  There is opportunity for businesses for issuance fixed income and equity 
instruments in Armenian Capital Markets to attract these funds. In case of success this funds can be used for 
adaptation strategies implementation financing. Water sector organizations can consider this options, 
however implementation of this strategy will require time and technical assistance.  

WSAP considerations: For current WSAP and recommended adaptation measure most realistic financing 
options are public funds and IFI funds, since most of the measures are soft measures (Studies, legal and 
regulatory changes, policy papers, inter-institutional strengthening…). These measures may not be attractive 
enough for private interest (Unless for CSR purposes) since there is no commercial interest and risk 
management practices is mature in Armenia yet.  
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Sources of financing Description Type of resources 
Applicable of type 

of projects 

Potential for 
adaptation financing in 

Armenia 
Comments 

Government budget funding High If GoA puts priority 
Community budget funding Low Limited budget 

Other public sources funding Low Limited budget 

Grants Soft measures 
Capital projects 

High
Currently there are many funds available for this 

mission 

Loans Medium 
GoA will increase government debt, there is 

potential fiscal risk 

Climate bonds other fixed income instruments High
Currently there are many funds available for this 

mission 

Mezzanine funding Medium 
GoA will increase government debt, there is 

potential fiscal risk 

Special Purpose Financing Soft measures 
Capital projects 

Technical assistance financial support Soft measures
DBFOM (Design, Build, Finance, Operate and 

Maintain), 
DBFM (Design, Build, Finance and 

Maintain)/DCMF (Design, Construction, Maintain 
and Finance)

DBFO (Design, Build, Finance and Operate) 
BOT (Build-Operate-Transfer), 

BOOT (Build-Own-Operate-Transfer), 
BTO (Build-to-Order), 

ROT (Rehabilitate-Operate-Transfer)
Concession (of public works) etc Other Low Not relevant 

Borrowings and loans 
Equity funding 

Mezzanine funding 
Purchasing bonds or equity instruments via 

capital markets Medium to low 
Some investors may be interested due to ESG 

considerations 
Loans 

Leasing 

Other 

Fixed income instruments Low Small to no return for private investor 

Equity instruments Medium to low 
Some funds may be interested due to ESG 

considerations 

Currently there are many funds available for this 
mission 

Soft measures 
Capital projects 

Capital projects 

Capital projects 

Capital projects Medium to low 

Low 

Medium 

Capital projects 

High

Public funding 
Public funding refers to funds or resources 

provided by the State/Government/ Communities 
and Government owned entities 

IFI funding 
The International Financial Institutions (IFIs) are 
major sources of financial and technical support 

for developing countries. 

Pension funds and 
other institutional 

professional 

Investments in capital market instruments 
acording to their investment policy statement 

requirements 

PPP projects are high risk projects, and need to be 
carefully analyzed.  It has potential to increase 

contingent liability for the GoA and increase fiscal 
risk  if implemented badly. Very few projects are 

satisfying requirments of successful PPP. 

Private investors  

The term private funding means capital 
from private sources such as businesses, 
foundations, societies, and associations. 

These funds can come in as loans or in exchange 
for equity.

Local financial sector 
(incl banking, leasing 
and other financing 

providers)

The most basic type and most common type of 
financing provided by the sector are loans. 

Financial sector institutions can be private or 
government owned. In Armenia all institutions are 

private. 

Banking sector may play intermediary role 
between private sector and international climate 

fund by providing climate loans and financing 

Public –Private 
Partnership 

PPP is a  long-term contract between a public 
party and a private party that uses private money 

for enabling public infrastructure and services.

Small to no return for private investor 
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ANNEX 1: Institutions invited which participated to the prioritization process 

Ministry of Environment Water Policy Department Y 
Climate Policy Department N 
Department for Licenses, Permits, and Compliances N 
Hydrometeorology and Monitoring Center N 
Hydrology Division, Hydrometeorology and Monitoring Center Y 

Ministry of Territorial 
Administration and 
Infrastructure 

Mining Department N 

Renewable Energy Division, Department of Energy Y  

Water Committee Deputy Chairman N 
General Secretariat Y  

Ministry of Emergency 
Situations 

Rescue Service for the Protection of the Population & Disaster 
Risk Reduction  Y 

Ministry of Health National Center for Disease Control Y 
Ministry of Economy Department of Agricultural Programs Implementation Y 
Ministry of Education 
Science and Sport Department for Higher and Postgraduate Professional Education N 

Ministry of Labor and 
Social Affairs Human Trafficking and Women Issues Division  N 

Academies National Agrarian University of Armenia N 
Yerevan State University, Faculty of Geography and Geology Y  
"ArmWaterProject Institute" CJSC N 
"Georisk" Scientific-Research Organization Y 
Expert on Air Quality Y 

International Projects USAID ASPIRED Project Y 
EU4Sevan Project Y 
GEF/UNDP N 
UNDP Y 
UNDP-GCF Project Y 

Civil Society Organizations CARD Foundation Y 
EcoLur NGO Y 
Country Water Partnership, Armenia Y 
Awesome Nature Armenia N 
"Women in Climate and Energy" NGO Y 
Armenia Tree Project Y 

 

  

101 
 



ANNEX 2: results of the prioritization process of the adaptation measures for the water sector 

 

Table 22: ranking exercise of legal measures 
 

Legal measures  Average 
score 

The legislation of protection of Lake Sevan should be reviewed to improve the legal areas of 
protection of the Lake Sevan ecosystem, to increase criminal and administrative liability for 

relevant violations, to raise public awareness on the protection of the lake ecosystem, to 
increase water use control, to ensuring mutual communication and exchange of information 

on monitoring and protection between state agencies and research circles.  

4,7 

The legislation of protection of Lake Sevan should be reviewed to introduce innovative 
technologies for the protection and use of the lake, to minimize the pollution of Lake Sevan 

with utility and domestic wastewater, the coastal areas wastewater, etc. 
4,6 

The methods of informing the public about water use permits' projects should be reviewed 
and added; the local governments should be involved in providing information to community 

members and organizing participatory processes. 
4,2 

The RA Water Code and the relevant legislation should clearly and fully envisage legal 
regulations, incentive benefits, encouragement mechanisms for more effective 

implementation of the institution of double water use. 
4,1 

The RA Water Code should be amended and added with those activities that could have a 
negative impact on the environment by reducing the level of adaptation of water resources 

due to the climate change that would result on the rejection of the water use permit 
application. 

4,0 

The RA Water Code should define the term "preliminary flood risk assessment", meanwhile 
the RA legislation should envisage the procedure and conditions for drawing up flood risk 

maps and drafting flood risk management plans. 
3,9 

Nature use fee rates should be revised to set higher tariffs for water intake for drinking, 
irrigation, domestic purpose and hydropower use. 

3,5 

The RA Constitution should envisage the ideology and outlook of environmental protection 
under climate change 3,3 

additional measures 

Registration of free water use, especially in case of underground water resources, which will 
enable to count the volume of water use and review the regime of use if needed. 

Establishment of the supervision over free water use 

Legal stipulation of mechanisms for efficient use of water resources in agriculture 
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Table 23: ranking exercise of technical measures 
Technical measures Average 

score 
Accurate, timely and reliable measurement of water abstractions (at first for biggest and 

most critical users) and modelling of hydrosystems. 4,5 

Automatisation of data collection and transfer procedures in order to have near-real time 
data and minimize factors which contribute to human errors. 

4,5 

Establishing a mechanism to make the actual water use data collected through SCADA 
system available for state agencies and organizations dealing with water. 4,4 

Carrying out mapping and inventory of flood and mudslide areas, based on GIS/RS 
technologies. 

4,2 

Establish quality standards for treated wastewater discharge into centralized discharge 
system and for reuse in irrigation 4,1 

Renovating  hydrological monitoring posts with modern equipment. 
Establishing 14 new hydrological posts at flow formation zones of the river basins for 

conducting regular measurement of water level, river flow, water and air temperature in 
order to conduct more accurate assessment and forecast of river flow changes in the 

country under climate change. 

4,1 

Establishing the mechanism and tools for linking the hydrological, water quality, 
meteorological and irrigation water accounting databases with the State water cadaster 

system. 
4,1 

Full rehabilitation or renovation of the less efficient infrastructures (incl. irrigation water 
supply systems) & industrial processes 4,0 

Renovating the high-altitude meteorological posts with modern equipment. 
Establishing 5 new meteorological stations for more accurate assessment and forecast of 

climate change impact on high-altitude zones. 
4,0 

Installation of the mobile observation gauges at the Lake Sevan and the reservoirs with 20 
million m3 water capacity and larger in order to measure the evaporation from the surface 

of water 
3,9 

implement  green infrastructures (ecosystem based solutions, natural water retention 
measures etc...) in the most vulnerable Watersheds to floods 

3,9 

Long term monitoring of soil fertility and salinity in irrigated areas 3,8 
Develop the estimation of potential impact of CC extreme events on water services and 

supply/demand scenarios at basin level 3,6 

additional measures 

Reservoirs construction 

Further promotion of drip irrigation 
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Table 24: ranking exercise of research measures 
Research measures Average 

score 

Introducing the modern hydrogeological models to assess the vulnerability of groundwater 
under climate change, based on the good international practice, and including separation of 
the impact of anthropogenic pressures from the impact of climate change. 

4,4 

Monitor the health agronomic and environmental effects of reused water in agriculture 
 4,3 

Establishing a Center of Excellence for Water Resources and Climate Studies in order to 
strengthen the institutional framework of water sector. 

4,2 

Assessment of water demand changes for different crop types under CC conditions 4,1 

Revise and implement on pilot basins the methodology on calculation of environmental flow 
according to EU standards 4,1 

Introducing the modern hydrological models to assess the vulnerability of water resources in 
the river basin level and to analyze the existing hydrological information.  4,1 

Using the fundamental scientific research capacities of Armenian scientific organizations  for 
better  planning of adaptation to climate change. 4,0 

Continuous collective advice and support system for farmers to adapt their irrigation 
practices (allocation and piloting)  

4,0 

Assess benefits and Performance  of nature-based solutions for mitigating  drought and  
Reducing Hydro-Meteorological Risks 3,7 

Developing a new method for assessing the vulnerability of water quality in a river basin 
under climate change. 3,7 

Integrate climate change-related courses to the curriculums of relevant Armenian 
universities. 3,5 
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Table 25: ranking exercise of education & gender measures 
 

Education & gender measures Average 
score 

Make improved sanitation services available for girls and boys in all public schools.  4,7 

Develop and implement awareness raising and capacity building campaigns (including the 
following themes: irrigation technologies – water-saving, drip irrigation, using rain water etc., 

disaster risk management, etc.) in disadvantaged rural communities. 
4,4 

Identify vulnerable social groups and assess their specific needs on sub-national level 
(community and province)  4,0 

Implement water-related and agriculture-related projects on regional and community level 
including trainings, introduction of new technologies and business initiatives considering gender 

approach (taking into account international and national experience) 

3,8 

Increase women's participation in decision making and governance on national and sub-
national levels. 3,8 

Sensitize community heads of disadvantaged communities regarding the water sector 
adaptation priorities in their province/community with focus on gender approach.  3,2 
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Table 26: ranking exercise of policy, governance and institutional measures 
 

Policy, Governance and institutional Aspects Average 
score 

Define water allocation plans in most critical sub basins and associate all stakeholders in the 
definition of rules and indicators  4,7 

Settle Inter-ministerial body for Water under a Supreme Authority in charge of coordinating 
water and climate policy at national scale 4,3 

Implement mechanisms for reducing the demand prior to diversifying and developing additional 
resource.   4,3 

Empower roles and responsibilities of local and basin Authorities to coordinate actions of the 
various State services in the field of water, to enforce water regulations and control 

infringement 
4,2 

Define a national framework for monitoring, evaluating, reporting and improving adaptation in 
the water sector 4,0 

Support water policy with accurate supply/demand scenarios (current and future) at basin level.  4,0 

Introduce mechanisms to foster embedment of climate change considerations into private 
sector decisions  3,9 

Define a national frame for emergency plans and implement at local scale:  
* Drought: progressive reduction measures focused on the severity of the drought, priority 
supply and regulation.  
* Flood: early warning systems for disaster reduction based on meteorological prediction. 

3,8 

Strengthen the institutional capacity to prevent and manage floods and mudslides 3,8 

Strengthen involvement of diversified private sector to built & operate on behalf of the State 3,5 

Additional measures  
Clarify concepts, definition and responsible body for flood prevention & management  
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OTHER ANNEXES 
 

A. Armenia water reservoirs characteristics (source : Water Committee)   
A2. Priority reservoirs under planning 

B. Ongoing and forecasted grants and loans from EBRD, EIB and ADB for water and sanitation services 

C. List of the 579 settlements 

D. Focus on on-going measures to climate change adaptation in hydropower generation  

E. List of HPPs  

F. Water demand calculation per basin 

G. Roles and responsibilities of Stakeholders in managing water resources to adapt to climate change 

H. Stakeholders summary answers to the questionnaire during the first WSAP workshop in Yerevan 

I. Extract of the CEPA road map related to water issues 
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