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Preface

The overwhelming scientific consensus is that the climate has 
been changing over the past 150 years, due largely to human 
activity. Global temperatures are rising, rainfall patterns are 
becoming more unpredictable, and the sea level is rising, 
with these trends expected to continue over the coming 
decades. a warmer climate has also been linked with more 
frequent and intense climate-related disasters and extreme 
weather. records indicate that the number of climate-related 
disasters has risen significantly over the past century, and 
these now affect over 250 million people a year.

The humanitarian impacts of climate change and changing 
patterns of extreme weather are likely to be significant. There 
is increasing worldwide concern about the negative impacts 
a changing climate could have on societies and economies, 
affecting sectors from agriculture to water resources. The 
most severe effects of climate change are likely to be dis-
proportionately felt by the poorest and most disadvantaged 
members of societies, who already have very few resources 
to fall back on in the case of disaster, and are ill-equipped to 
cope with the new challenges posed by climate change;

While efforts to mitigate the rate of climate change through 
cutting greenhouse gas emissions are ongoing, the failure 
to reach a binding international agreement to significantly 
reduce global emissions means that the planet will continue 
to experience warming over the coming decades. Mitigation 
is not enough; societies must take steps to adapt to the pro-
jected impacts of climate change, and build their capacity to 
manage changing risks at every level in the face of an increas-
ingly unpredictable climate.

civil society and the red cross red crescent Movement have 
a major role to play in alerting decision makers and the public 
to the risks of climate change and motivating people to take 
action based on these risks. climate forum east is a project in 
the six countries of the eastern Partnership, aimed at building 
the capacity of civil society to engage with decision makers 
on these issues, and mobilising youth and communities to 
respond to the challenges faced by their country in a chang-
ing climate. Thus one of the key activities of the project is 
the assessment by national civil society organisations of the 
main climate risks and vulnerabilities in each country, and the 
development of recommendations to civil society and deci-
sion makers on possible approaches to take towards climate 
change adaptation in their country. It is to this end that this 
National climate Vulnerability assessment report is presented.
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MeThodoloGy aNd deVeloPMeNT

The study was conducted based on the policy officially 
adopted by the republic of armenia: the ecosystem ap-
proach of adaptation to climate change. although this 
approach is set forth by the UN convention on Biological 
diversity that specified its twelve indicators, the study shows 
the idea and provides its definition in light of its applicability 
substantiation for climate change adaptation purposes. To 
this end, the peculiarity of the ra territory is shown as that 
of a landlocked state with rich yet vulnerable mountain 
ecosystems.

The selection of vulnerable sectors was performed as a result 
of seminars and consultations with participation of NGos 
representing civil society and involved into “armenian climate 
forum”. The frameworks of activities of the armenian red 
cross Society have been taken into consideration so that 
natural disasters and human health have been necessarily 
included as vulnerable sectors for climate change adaptation. 

The the most vulnerable sector of the economy is agriculture 
that bears the adverse impact of water resources’ vulner-
ability; consequently, the study includes both sectors. The 
ecosystem approach to adaptation is naturally oriented 
towards the importance of ecosystem vulnerability assess-
ment and the implementation of adaptation measures, so 
the study addressed these issues as well. The next step to the 
selection of the five mentioned sectors was the formulation 
of the study’s key theses. The contents of the study’s first draft 
were presented at a seminar, whose participants decided 
that the case Studies should be presented by NGos involved 
into “armenian climate forum”. Two of them presented their 
summary materials, namely:  “an exercise to mitigate climate 
change impact on water resources in the ra” by country 
Water Partnership armenia and “restoration of wetland eco-
system in upper reaches of the initial bed of akhuryan river” 
by “Khazer” ecological and cultural NGo.

The study includes core materials and comments, while pro-
posals aim at practical results. Special emphasis is set on the 
processes that NGos involved into “armenian climate forum” 
are able to initiate.

The study contains original insights that are published for the 
first time. These include especially the ecosystem approach, 
distinguishing between natural resources and natural 
ecosystem, civil revolving fund as financial mechanism of 
the activities etc. The study refers to more than 20 sources, 
including consultancies with the authors of the quoted and 
cited reports. 
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1. Introduction
climate conditions have a great impact on the evolution of 
the biosphere of the earth, and human evolution is no excep-
tion. Throughout the whole history of the development of life, 
all components of the biosphere have adapted one way or 
another to the fast or slow-changing climatic conditions. 

Plants and animals exposed to these changes have either 
physiologically transformed in response to the new conditions 
or have died out, while humans have been able to adapt to the 
changing conditions through a technological approach, by 
building shelters and using fire and clothes. The development 
of technology and economy led humans to change unfavour-
able environments.

 The conquest of nature eventually reached a critical point 
where human influence exceeded the ability of natural sys-
tems to recover. This has been apparent since the earliest era 
of civilization; however, starting from the emergence of the in-
dustrial era in the middle of the 19th century, the situation has 
changed dramatically. The exploitation of natural resources 
reached a level which began to affect the world climatic sys-
tem. By the 1950s meteorologists began to note the possible 
impact of human activities on the climate system. 

By the 1980s this had become a major concern, and the 
UN created a framework structure composed of the world’s 
foremost scientists to investigate climate change, known as 
the Intergovernmental Group of experts on climate change 
(IPcc)1. The IPcc’s first assessment report on climate change2 
laid the foundation for the formation of United Nations inter-
governmental negotiations. The result of the negotiations 
was the agreed text of UN framework convention on climate 
change (UNfccc) which was signed in 1992 in rio de Janeiro 
during the World environmental Summit. The republic of 
armenia, naturally, did not participate in the IPcc, nor in 
the drafting of the UNfccc text; however, with sovereignty 
acquired, and represented by her President, armenia partici-
pated in the rio summit and signed the UNfccc.

The UNfccc [2] was ratified by armenia in May of 1993 which, 
in accordance with its status as a ‘developing’ country, works 

1  www.ipcc.ch 

2  http://www.ipcc.ch/ipccreports/far/wg_I/ipcc_far_wg_I_full_report.pdf

consistently towards meeting its international obligations. In 
1998, at the conference of the Parties to the UNfccc, armenia 
presented the first National communication to the UNfccc 
[3] and the second in 2010 [4].

The objective of the UNfccc is to achieve the stabilization of 
greenhouse gas concentrations in the atmosphere at a level 
that would prevent dangerous anthropogenic interference 
with the climate system [2], so that climate change does not 
become irreversible and uncontrollable, and ecosystems are 
able to adapt to current levels of change.

although the purpose of the UNfccc is to reduce the emis-
sions of greenhouse gases and to mitigate the effects of 
climate change, a second and significantly important issue 
is adaptation to the projected climate change. This is highly 
dependent on the short and long-term forecast indicators 
and their reliability. The present review is dedicated to these 
problems. 
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2. climate change in the 
republic of armenia 

2.1. GeoGraPhIc oVerVIeW aNd cUrreNT clIMaTe

The area of armenia is 29,743 km2. It is located geographically in 
the north eastern part of the armenian highlands (the name 
Armenishe Hochlandes was given by the German abick in 1843) 
and covers 8% of these highlands. The armenian highlands are 
higher than the surrounding asia Minor and Iranian plateaus by 600 
to 800 m and are a “Mountain Island” in comparison with them. This 
was noticed in 19th century [by edward zyus] and it was so named 
because of its geological and geographical features [15]. from the 
viewpoint of climatic characteristics, the fact of being set so much 
higher above the sea level than the surrounding geographical ar-
eas is a very important one as it means 5 to 7°c difference in air 
temperature and results in huge climatic differences and altering 
characteristics. Therefore, armenia can be called an «ecosystem 
island» with its very own specifics and consequences as per vulner-
ability and adaptation to unfolding climate change.

76.5% of the territory of armenia is situated at an altitude of 
1000-2500 m. almost 72% of the land is agricultural, 12% for-
est and only 10.4% are covered by forests. The protected areas 
in 2014 exceeded 10%. The territory’s biodiversity is rich with 
more than 100 species per km2.

armenia’s rivers are the streams of the South caucasian major 
rivers araks and Kura. The total length of these is around 25,000 
km. In addition to the tributary araks river, the longest rivers are 
Vorotan (179km), debed (178km) and hrazdan (146km). The riv-
ers are characterized by uneven flow distribution and heteroge-
neity. The only large lake is lake Sevan, one of the largest alpine 
lakes in the world. The altitude of the lake is 1900 m above sea 
level and as of 2013, its surface area totals 1257 km2, with a vol-
ume of 33.4 km3. Significantly, it is a relict lake, so the problems 

of its preservation and restoration are of specific importance. In 
the territory of the ra, there are almost 100 small lakes.

climatic differences are significant due to the country’s geo-
graphical position. almost all types of climate exist in the coun-
try, from dry sub-tropical to cold alpine regions. The average 
annual air temperature is 5.5˚c. The maximum average annual 
temperature is 12-14˚c. The whole territory is characterized by 
a temperate climate, with an average summer temperature of 
16.7˚c; however, in the ararat valley the summer temperature 
fluctuates from about 24 to 26˚c. The highest recorded tem-
perature is 43˚c.

Winters are cold. January is the coldest month of the winter, 
with an average temperature of 6,7˚c. The lowest recorded 
temperature was -42˚c. In the north eastern and south eastern 
regions of the republic the winter is temperate.

The average annual rainfall is 592 mm. The most arid regions 
are the ararat Valley and Meghri region with an observed an-
nual precipitation of 200-250mm. The maximum precipitation 
is observed in alpine regions, about 1000 mm. In summer, the 
average rainfall does not exceed 32-36mm in the ararat valley, 
which consequently can be described as arid or semiarid. In 
some regions, especially in the ararat Valley, mountain-valley 
winds are common. In summer, their speed reaches 20m/s or 
more.

armenia’s permanent population by the end of 2012 was 3.2 
million people. The average population density is 101.8 people 
per km2.

2.2 clIMaTe chaNGe IN The rePUBlIc of arMeNIa

according to the Second National communication (SNc), 
for the year 2100, the most optimistic assessment projects 
an increase of average annual air temperature by 2-3°cand 

decrease of the rainfall by 10% in armenia [3]. during prepa-
ration of the SNc (2006), the observed increase of the average 
annual air temperature in comparison with the average of 
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1961-1990 was 0.85˚c and the observed decrease of the rain-
fall was 6% in total [4]. In 2012, the average for all the territory 
grew by 1.02˚c, and the rainfall declinedby 10% (image 1) [24].

details on climate monitoring, 
systematic observations and 
most recent projections are 
addressed in [24]. as a climate 
change scenario, the present 
review uses indicators from 
Table 1 above. To regulate the 
system of early warning of and 
quick response to hazardous 
meteorological events, the 
government adopted an array 
of decisions, referred to in the 
section 12 below [22, 25, 26, 
27].

Significantly, the increase of 
the temperature is more appar-
ent in summer. It has already 
led to a rise in intensity and 
duration of droughts, and in 
the frequency and intensity of 
extreme weather events (hail 
storm, strong wind, heavy rain-
fall, etc.). as a result, agriculture 
is now more vulnerable, being 
dependent on the weather, 

and is the economic sector most severely affected by climate 
change.

2.3 VUlNeraBIlITy aNd adaPTaTIoN

The most important matter in the issue of climate change in 
armenia is adaptation to the anticipated changes. This is due 
to the fact that armenia is a mountainous country with a dry 
subtropical climate. In such countries, the climate system is 
formed in vertical zonation and even minor climate changes 
can interfere considerably with the flora and fauna, forcing the 
species to change habitats; sometimes, being unable to adapt, 
they become extinct.

In mountainous countries, aquatic ecosystems may undergo 
significant changes due to changes in river flow regimes and 
water quality. Water quantity, quality and flow regime changes 
also have inevitable consequences for irrigated agriculture, 
municipal water use, infrastructure (including inducing land-
slides) and on hydropower, making it vulnerable to climate 
change impacts.

Projected climate change has a more severe impact on coun-
tries located far from oceans and seas, where the dry climate 
is not modified by the seas. In such countries the high vulner-
ability of ecosystems also has negative impacts on neighbor-
ing countries, therefore, stressing international cooperation as 
an imperative in the fields of environment and economics. The 
fNc and SNc on climate change, as well as in the present re-
view, use projections of temperature and precipitation offered 
by the experts of the Intergovernmental Panel on climate 
change (IPcc) for the a2 and B2 scenarios. The respective pa-
rameters for the ra are shown in the Table 1.
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Image 1. The average air temperature (a) and deviations from the average annual precipitation  
(b), averaged over 1961-1990(Source: [24]).
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Table 1. The average annual temperature on the territory of Armenia 
and precipitation changes per MAGICC / SCENGEN computer model, 
scenarios A2 and B2 (Source: SNC [4]).

Temperature, 0c Precipitation, %
a2 B2 a2 B2

2030
1.1-1.2 1.0-1.1 -2-6 -2-6

2070
3.2-3.4 2.9-3.0 -6-17 -3-15

2100
5.3-5.7 4.8-5.1 -10-27 -8-24

armenia has adopted a so-called “ecosystem approach” to cli-
mate change adaptation. It is in line with the provisions of UN 
convention on Biodiversity and, considering the “green eco-
nomics” ideology which is, the ecosystem approach becomes 
advantageous for constraining greenhouse gas emissions.

2.4. NaTUral reSoUrceS aNd NaTUral ecoSySTeMS: The ecoSySTeM aPProach

Natural resources are the objects and properties of nature (for 
example, renewable resources are wind and sun energy, and 
non-renewable mineral resources are oil, natural gas, coal), 
which can be used to meet human needs. 

a question may be asked: why there is a need to preserve 
these resources – objects or substances that can be removed 
from nature or used? If the topic is nature protection, then 
the conservation objects are not the resources themselves 
(soil resources, water resources, forest resources, etc.), but the 
natural ecosystems (land, ecosystem, water, forest and other 
ecosystems). The term ‘ecosystem’ conveys the integrity of liv-
ing organisms and their habitats.

an ecosystem approach requires an integral description and 
research of nature (ecosystem), and nature management must 
consider impacts of the respective activities not on selected 
animals and plants, but integrally on their coexistence and 
their connection and interaction with the environment.

an ecosystem approach to nature management implies its 
moderate use, application of respective reference values 
(norms), introduction of certain constrains, so that the eco-
system, not losing its internal capacities, restores its natural 
balance using its self-recovery abilities.

The ecosystem approach is applied in different areas and eco-
nomic sectors. This is due to the ultimate connection of any 
area of human activity with the environment, either immedi-
ately or indirectly. Whether it is the use of natural resources or 
the impact on the natural environment, ecosystem approach 
requires working with the ecosystem and constraining the 
respective human activities, taking into account the capacities 
and abilities of ecosystem.

2.4.1 reGIoNal cooPeraTIoN
ecosystem boundaries do not coincide with interstate bor-
ders, therefore the ecosystem approach in general and the 
ecosystem approach to climate change adaptation in particu-
lar require regional cooperation and mutual consent on joint 
approaches to address common issues. however, in practice 
the obvious advantages of the ecosystem approach do not 
necessarily win it a place in the international processes. In 
the interstate negotiations in the frames of the UNfccc, eco-
nomic interests of sovereign states prevail. frequently, these 
are contrary to each other, including those relevant to climate 
change adaptation approaches. at the same time, it is obvious 
that civil societies of the respective countries are principally 
in consent, and their representative organizations share their 
views on undertaking joint efforts towards the solution of 
climate related problems and act accordingly. This situation 
is unsurprising, because civil societies are those bearing the 
adverse impact of climate change, regardless of the countries 
they belong to. 

Several transboundary projects on climate change adaptation 
have been implemented in the three countries of the South 
caucasus. The most significant is the “regional climate change 
Impacts Study for the South caucasus”, a regional project by 
envSec/UNdP, that was successful in efficient distribution of 
tasks among the participants and effective consultations, 
and produced integral findings of region-wide involvement. 
Key results include ensuring data accessibility and perform-
ing a bilateral assessment (Georgia-armenia and azerbaijan-
armenia) of the two selected rivers’ basins (debed-Khrami and 
aghstev-aghstafa). one of the most important outputs of the 
project is the demonstration of future prospects of regional 
cooperation, in particular, region-wide studies, systematic ob-
servations, the necessity of vulnerability assessment, benefits 
of the implementation of adaptation measures, the role of civil 
society in this sector and the necessity of their participation.
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options for regional cooperation include the following areas 
and sectors: 
•	 climate change related studies, systematic observations 

and scenario selection,
•	 forecasts, early warning and quick response to hazardous 

meteorological event, 
•	 water ecosystems and water resources,
•	 prevention of forest fires’ spread and forest pests’ (leaf-

consuming insects’) proliferation,
•	 combating locusts and other pests
•	 combating the spread of parasitic diseases etc.
 
The armenian government has adopted a climate change 
adaptation ecosystem approach. So far, the main measures of 
climate change adaptation (assessments, analyses, identifica-
tion of needs) have been addressed within the preparation of 
the fNc and SNc. certain works have been also performed 
within the preparation of TNc.

The ecosystem approach was adopted by the 5th 
conference of Parties to UN convention of Biodiversity 
(Nairobi, 2005)[7].
This document includes 12 principles (see www.biodiv.
org/programmes/cross-cutting/ecosystem/default.
asp) and represents a complex usage method of natural 
resources (land, water, entrails, plant and animal world, 
energy and other resources), which as a necessary condition 
requires preservation of ecosystems and under this 
condition the sustainable use and equitable distribution of 
the benefits from these ecosystems. Importantly, the last of 
these (the equitable distribution of the benefits) is among 
the objectives of the UN convention on Biodiversity and 
the “Nagoya Protocol” which has been adopted for the 
implementation of the convention.
In general, the principle of justice is included in the most of 
the international relations coordination documents. It has 
been referenced also in the UNfccc in the article 3 of the 
first paragraph.

2.5 NaTUral hazardS aNd dISaSTerS

The main meteorological risks and problems that armenia is 
facing are droughts, floods, heavy rains, landslides, hails, ero-
sion and desertification. The World Bank 2005 “hotspots of the 
Natural disasters: Global risks analysis” report, as well as vari-
ous other documents, describe armenia as a country exposed 
to multiple hazards.

according to UNdP (2004) report on reduction of natural dis-
aster risks, more than 80% of armenians are actually exposed 

to disaster risks. 98% of the territory of the republic is exposed 
to drought and 31% to flood risks. 

Landslides: while the landslides occupy about 4% of the terri-
tory of the republic, 35% of population lives in landslide-prone 
areas. Though landslides are mainly caused by the geophysical 
properties of the area, nevertheless, heavy rainfalls, irrigation, 
the water flow caused by usage and preservation of water 
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supply, and poor operation and maintenance of sewerage 
system can also provoke landslides.

Heavy rains: researches show that more than half of the ter-
ritory of armenia, especially the high mountainous regions, 
is exposed to mud flows. Their occurrence is also connected 
with heavy rains, when areas with no vegetation, and dry 
mountain areas exposed to deforestation are not able to col-
lect and “digest” precipitations and this is the reason why the 
flow on the surface of the water increases.

Floods: due to the specific climatic conditions, the river flow is 
highly variable both within a year and from year to year. during 
spring months, precipitation reaches its maximum, coinciding 
with intensive snow melting. In fact, 70% of the entire annual 
flow happens in spring, when the river flow increases more 
than 10 times and seasonal floods emerge, causing major 
damages to the properties of settlements and infrastructure.

Drought: armenia is located in a drought-prone climatic area. 
from the viewpoint of agriculture vulnerability, this phenom-
enon is the most hazardous one. almost 75% of armenia’s ter-
ritory is exposed to desertification. There is a particularly high 
risk to agriculture at low and medium altitudes, where drought 
conditions are most expressed.

Hail: This is the most frequently encountered risk for agricul-
ture, and is perhaps one of the most harmful events for this 
sector, causing large losses for the rural population each year.

Erosion: The phenomenon of soil erosion in armenia is quite 
intensive. This is also typical for the dry tropical climate and 
steep slopes of the relief. erosion is caused by water, ice, wind 
and human activities.

Desertification: desertification in armenia poses a signifi-
cant risk. The introduction to the UN convention to combat 
desertification (UNccd) highlights the South caucasus as 
an area at particular risk of desertification. almost 80% of 
armenian territory is exposed to the development of deser-
tification processes. It is necessary to discern between the 
problems connected with the hazardous meteorological 
events and the slow, hardly noticeable processes contributing 
to desertification.

obviously, the above mentioned natural disasters are depend-
ent on the local weather conditions as well as on the overall 
climatic regime. Naturally, the change of this regime will lead 
also to hazards and disasters, their frequency, intensity and 
change of the duration. Though the direction of these changes 

is more or less predictable, there is considerable uncertainty 
connected with their precise indicators, which do not allow 
unambiguous and accurate predictions and, consequently, the 
implementation and planning of very highly-tailored adaptive 
and preventive measures. In addition, each sector has its own 
characteristics of risks and disasters, and often also carries the 
resultant effect of several simultaneous events. consequently, 
it is necessary to take an approach encompassing measures 
that will be effective under a wide variety of circumstances. 
This is, surely, the ecosystem approach.

Besides the obvious advantages and feasibility, the ecosystem 
approach is also important from the viewpoint of meeting the 
UNfccc objectives. This concerns the principle stated in the 
second part of the UNfccc, that climate change mitigation 
actions, i.e. stabilization of the greenhouse gas concentra-
tion in the atmosphere, has to be ensured at levels and in 
timeframes such as to allow ecosystems to adapt naturally to 
climate change [2].

clearly, these provisions are consistent with the ecosystem ap-
proach. The impacts of climate change in the forms of risks and 
disasters influence all sectors of economy, human health and 
natural ecosystems, adding to their vulnerability. adaptation 
measures in these sectors and the choice of adaptation op-
tions is very important for short, medium and long term ef-
forts as from the viewpoint of cost-effectiveness as well as 
their effectiveness. The latter is most important from the terms 
of ensuring the rights of generations to come. These actions 
must also comply with solving other environmental problems, 
and rather support them. 

It is also important that the measures for climate change miti-
gation and adaptation do not conflict with each other. one ex-
ample is the support of hydropower, which contributes both 
to the reduction of the greenhouse gases and to the scarcity 
of water resources and climate aridization; it can increase the 
vulnerability of irrigated agriculture, municipal water use and 
human health, and affect the natural ecosystems in the area. 

all this testifies for the undeniable advantages of the ecosys-
tem approach and its perspective in the planning and imple-
mentation of measures for both climate change mitigation 
and adpataiton.
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3. Sectoral impacts  
of climate change

3.1 INfraSTrUcTUreS aNd SeTTleMeNTS

3.1.2 overview of infrastructure and settlements
comprehensive studies on geological hazards and the con-
sequent vulnerability of settlements and infrastructures were 
performed in armenia during the 1980s and 1990s. In 1986, 
the “armstates oil project” developed the “Master plan for 
protection of the rural areas, businesses, buildings structure, 
constructions and landscapes of armenia from landslides, col-
lapses, avalanches and mudflows”. along with other studies, 
it envisaged a wide range of measures including monitoring 
observations of the entire country by the year 2000. however, 
only a small part of the planned program was implemented by 
the end of 1980s; later, the works were suspended and have 
not been resumed in the independence era.

The development of the hazardous processes ongoing in 
the country, their distribution and the intensity in time is 
very dynamic, with an increasing quantity of risky situations. 
from that viewpoint, information on earlier experiences is 
very important to assess the current vulnerability in time to 
reveal any link between climate change and vulnerability 
assessment, e.g. by eliciting correlation between respective 
indicators.

3.1.2 climate impacts and vulnerabilities 
River overflow and flooding cause considerable damage to 
all the regions of the country, particularly, to the economy of 
the northern regions (Shirak, lori, Gegharkunik, aragatsotn, 
Tavush). The agricultural meadows, yards, and residential 
buildings are covered with water, the banks and roads are de-
stroyed, rivers wash hill slopes and provoke landslides, which 
shut transportation highways on their paths, and sometimes 
also river flows making temporary water reservoirs that cover 
entire buildings. Thus, in 1996, due to spring floods in Ijevan, 
the riverbank neighborhoods were covered by water, result-
ing in huge damage to the social-economic situation of the 
town. In that region, the average monthly rainfall (55mm) 
was exceeded in 4 days, the basement floors of the buildings 
were flooded, a partial collapse of aghstev river’s banks was 

registered, the mud-and-rock flows destroyed 3 bridges, the 
homesteads were covered with water, etc. according to the 
Ministry of emergency Situations of the republic of armenia, 
in 2006 in the Tavush region alone, flooding caused by the 
intense precipitation destroyed almost 14ha of sowing areas; 
practically, the crops of potatoes and wheat were completely 
lost. In the riverbed, the water level rose by 3 to 4.5m covering 
160-220m of the floodplain, bridges were destroyed, and the 
damage of some roads of state importance were observed.

at the beginning of May 2006, due to the overflow of the 
aghstev river, a landslide near haghartsin village blocked the 
riverbed and altered the river’s flow direction. The waters of 
the river, destroying parts of interstate highways, burst into the 
village’s riverbank neighborhood, detrimentally for residential 
homes and homesteads.

flooding poses a high risk to settlements and infrastructures, 
especially in ararat and Shirak valleys, lori and Tavush regions 
and to some extent in some parts of Vayots dzor and Syuniq 
regions (eghegnadzor, Goris, Sisian). In particular,the ararat 
Valley is highly flood-exposed due to its underground waters 
flowing at 0-2 m below the surface, and so the soil not absorb-
ing the rainfall waters.

Mudflows are also widespread in armenia. Their occurence 
is connected with the deforestation and wind exposure of 
slopes along with the abundant precipitation. Mudflows 
regularly strike cities and towns of yerevan, Vanadzor, Gyumri, 
Kapan, Goris, alaverdi and many other settlements and rural 
communities as well as railroads and highways. The problem 
of vulnerability to this hazard and the challenges of adaptation 
have been included in the national agenda. In March of 2008 
in the Khndzorut neighborhood of Vanadzor city, a mud-and-
stone flow streamed through the streets at high speeds, dam-
aging residential houses, reaching almost to the Vanadzor-
dilijan-yerevan highway. The mudflow emerged as a result of 
the the intense spring snowmelt and abundant rainfalls and 
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developed a high speed. It damaged surrounding houses with 
almost 0.5m of thick sediment left in the basements.

Landslides: landslides in armenia are connected to the dis-
turbed dynamic balance of water turnover in their mass. They 
occur mainly in eghegis, the valleys of the rivers azat and Vedi, 
on the northeastern shore of Sevan lake, near Ijevan city as 
well as in other parts of the country. landslides in armenia 
are among the most common natural disasters. recently their 
occurrence is mainly due to anthropogenic issues combined 
with metrological conditions. The cause of these landslides 
depends strongly on the surface and underground water 
volume that penetrates the risk zone. This, in turn, depends 
on precipitation quantities, snowmelt speed etc. recently, as 
a result of the external factors, abnormal weather events and 
changes in the impact of anthropogenic pressure, a significant 
increase in the activation of landslides has been observed in 
the country.

addressing the recently recorded increase of landslide risk 
and the rise in vulnerability of settled areas can be difficult. 
No monitoring is implemented to manage the future develop-
ment of hazardous events and to prevent these. Sometimes, 
instead of building protective engineering structures and 
implementing prevention activities, the rural community is 
instead moved to a different location which is much riskier.

The village of Martiros in the Vayots dzor region is one of those 
examples. The movement of the old village was due to its hav-
ing been situated amidst a slow developing landslide flow and 
a seasonal flood-risk zone. So in the beginning of the 1970s 
the village was moved to a neighboring place and recon-
structed. however, as it turned out later, this new location was 
also in a landslide-prone area and had even more unfavorable 
ground and hydrogeological features, including a high level 
of groundwater, which increased the risk of landslide during 
heavy rain.

Nevertheless, the Government of armenia approved the 
“concept paper of landslide disaster management in the ra” 
in 2013 [28], and envisaged resuming the implementation of 
the second stage of “landslide disaster management in ra” 
in the framework of cooperation between the ra Ministry of 
emergency Situations and Japan International cooperation 

agency (JIca), including an arrangement formonitoring ac-
tivities and the introduction of early warning systems in risk 
zones.

Rockfalls: This phenomenon is observed on steep slopes, 
deep gorges and occurs in case of high humidity and fluctua-
tions of air temperature. Widespread events of this type ham-
per highways, disturb the regularity and safety of railroad op-
erations, and are a danger for residential, public and industrial 
buildings. By 2010, the number of victims of rockfalls reached 
45 people. Vanadzor, alaverdi,akhtala, Gavar, Kapan, Meghri 
and agarak are considered vulnerable. rockfalls are also com-
mon in the administrative area of yerevan city, particularly in 
the gorge of the hrazdan river.

Avalanches, although of a limited distribution in the coun-
try, are a great danger for the settlements and communica-
tions infrastructure. Most at-risk are the high-altitude zonesof 
zangezur, Vardenis, Bazum and aragatsotn. hazardous events 
of this type mainly occur in the basin of the eghegis river, in 
eghegis, arates and Vardahovit villages, as well as near Sers 
and Shishkerd villages.

3.1.3 Proposed adaptation measures
Thus, we can conclude that the infrastructure of armenia 
arise exposed to high risks that are most probably affected by 
the predicted climate change. however, the shortcomings of 
monitoring and preventive activities (usually absent) are ob-
vious, and in some cases unjustified or incorrect adaptation 
measures may have an adverse effect. In these circumstances, 
reducing vulnerability turns into an imperative.

adaptation proposals must account for uncertainties, building 
upon sets of so-called “no-regret” measures and applying the 
ecosystem approach. for example, to prevent landslides, there 
is no need of building barriers, as has been done in dilijan, but 
there is a necessity to restore the area’s ecosystem, or at least 
to assess the risk level of the impacts of human activities and 
to implement realistic measures to reduce or mitigate these.

Insurance instruments must be a part of adaptation measures 
not only to compensate for the direct damage, but also to 
create a reliable and encouraging environment for long-term 
steps to reduce the disaster risks.
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3.2 aGrIcUlTUre

3.2.1 overview of agricultural sector
The agricultural sector is most endangered and vulnerable to 
climate change. This important sector of food security provides 
almost 17-20% of the country’s GdP. 52% of the population is 
involved in agriculture.The negative impact of climate change 
on agriculture will result in a higher vulnerability of that poorer 
social strata, whose only livelihood is agriculture. 

The primarily cultivated agricultural crops are cereals, potatoes, 
fruits, grapes, vegetables and fodder crops. Major livestock in-
cludes large and small cattle, as well as pigs and poultry.

agriculture is almost always suffering from weather changes 
and natural disasters which can cause significant social and 
economic losses. air temperature changes and changes in 
frequency and intensity of extreme weather events can sub-
stantially affect crops yields and damage livestock. droughts, 
floods, winter frosts, hails and desertification are decreasing 
the level of the food security.

The Government of armenia adopted “Sustainable develop-
ment of village and agriculture of the republic of armenia 
2010-2020” (2010) and “food security concept of the ra” (2011). 
The objective of these strategies in agriculture is to minimize 
the level of the county’s food dependence, that is, to meet the 
internal food demand with local products by 75 to 80%.

Scientific projections show that given the current conditions 
along with the projecte trends of climate change, the food 
security risks of the country will increase.

3.2.2 climate impacts and vulnerabilities
The assessment of vulnerability of the agricultural sector in 
armenia started upon the adoption of the UNfccc. Their 
summaries have been included in the fNc and SNc.

Taking into account the processes in the framework of the 
UNfccc, in accordance with Government decision No. 1954 
of 2011, a complex program on adaptation to climate change 

a major landslide 82 km long occurred upon the border section of Vanadzor – alaverdi – Georgia M-6 interstate highway on 
october 2nd, 2011, that consumed human lives and destroyed a part of the highway near ayrum town (Image 3).
This disastrous landslide was preceded by heavy rains, and a rise in groundwater level was observed in the area. Besides, 
human activities were among the causes of the landslide, via uncontrolled irrigation of vegetable gardens and orchards. 

 
Image 3.Ayrum Landslide

compared with previous years, the water quantity near the slope increased significantly starting from spring of 2013, thus, new 
wet spots and a natural spring emerged in the neighboring area.

Photos by Hayk Baghdasaryan

Case study: The Ayrum landslide
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is to be developed by 2015, which has to cover almost all sec-
tors of the economy including agriculture.

The vulnerability of the agricultural sector is a result of the gen-
eral desertification of climate, of the climate zones moving up 
the reliefs, of the increase in demand for irrigation water, and 
with higher frequency and intensity of the hydrometrological 
hazardous events. however, experts consider certain positive 
impacts of climate change as presented in the table below.

for crops, the most sensitive indicator to climate change is 
their yield. In the agrarian and Village development Program 
of the european Neighborhoodm a special place is given to 
the agriculture vulnerability assessment based on the climate 
change provisions. This document identified that the produc-
tivity of plant processing may be decreased by 8-14%, and that 
pastures and livestock will have large losses. The livestock may 
decrease by 30% and effectiveness – by 28-30%. 

Three main effects on crops are expected due to climate 
change in armenia. firstly, each crop-growing zone would re-
spectively move up to higher altitudes, 100m higher by 2030, 
and 200-400m higher by 2100. Secondly, the combination of 
higher temperatures, higher evaporation and less precipita-
tion would lead to effectiveness reduction for many crops. 

Thirdly, the changing weather might damage the crops and 
agricultural lands. [11]

Significantly, productivity is greatly influenced by the manner and 
intensity of land use, which can lead to soil degradation. Soil degra-
dation means gradual deterioration of the properties of soil, humus 
and organic carbon stock decline (loss), destruction of the ground, 
potential and effective fertility decline, erosion, hardening, salivation, 
swamping, etc. The table below presents the changes of humus and 
organic carbon in different types of soil for the last 25 years.

as the table shows, the declines in the reserves of humus and 
organic carbon are obvious, except in the mountain-steppe soils 
where impacts from anthropogenic factors have not changed 
much. a decrease of carbon in soils is evidence of non-sustain-
able use, and can serve as an indicator for this. Monitoring is 
needed, also taking into account that absorbed and accumu-
lated organic carbon in the soil as a requirement set forth by the 
convention. as a result of climate change and desertification, 
some natural soil zones have moved up to higher reliefs.

extreme weather events can cause huge damage to agricul-
ture. Table 4 presents the damaged areas and losses in the 
agricultural sector attributed to natural disasters according to 
the data by the Ministry of agriculture.

Table 2. Climate change impacts on agriculture sector

Negative Positive
decrease of soil fertility extension of time favorable for the vegetation
decrease of water resources Geographic expansion of high-value thermophilic crops
decrease of crop yields chance to get more than one yield
Plant diseases’ spread favorable wintering conditions for farm animals, field crops and fruits
animal morbidity increase crop yields increase because of the increase of co

2
 in the atmosphere

Increase in the agricultural expenditure

Threat to food security

Source: S. Avetisyan report, UNDP-GEF[12]

Table 3. Organic carbon and humus content changes invarious soil types in the RA

Types of soil

layers, 
mm

1987. 2011. 2013.
c org. humus c org. humus c org. humus

% t/ha % t/ha % t/ha % t/ha % t/ha % t/ha

Semi-desert grey soil 0-25 1.26 44.0 0.88 31.0 1.53 53.4 2.16 75.5 0.85 30.6 1.47 53.1
Brown soil 0-25 1.77 52.2 1.53 45.2 2.64 77.8 3.05 91.0 1.51 45.0 2.63 77.5
Black soil 0-25 3.56 95.3 2.53 66.1 4.25 113.8 6.14 164.3 2.54 66.3 4.25 113.9
Mountain-steppe soil 0-25 6,5 226 11,4 398,5 6,6 229,5 11.6 401,2 6,5 227 11,5 399,4

Source: S. Avetisyan report, UNDP-GEF [12]
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Table 4.Natural disaster damaged areas and losses to agriculture in the RA*

years damaged 
territory, thou. ha

losses to 
agriculture, bil. 

dram
1995 86,959 17,00
1996 36,654 12,59
1997 129,819 26,53
1998 63,411 14,95
1999 43,026 11,33
2000 - 59,78
2001 83,500 23,94
2002 74,546 15,14
2003 48,667 82,63
2009 35,368 11,89
2010 17,474 35,50
2011* 4,061 0,91
2012* 2,219 0,49

2013-may 11,101 23.92
Source: Ministry of Emergency Situations of the RA 
*Some of the regions did not provide information.

Particularly high losses are caused by droughts, hail, floods, 
heavy rains and spring frosts. a drought is recorded in one 
or more areas of armenia almost every year. In 2000-2001, 
a severe drought caused damages of 143 million US dollars. 
damage to agriculture due to unfavourable weather condi-
tions reached almost USd 90 million in 2010 alone. Great 
losses were caused to agriculture by long-lasting and frequent 
hails in armavir, aragatsotn, Shirak, lori, Gegharkunik, Syunik 
and Tavush regions in May and June2013.The hail in armavir 
region on May 12 to 17,2013 was unprecedented. 

climate change also has a direct impact on meadows and 
pastures. Within the grazing period, 70% of milk, half of meat, 
and all of wool are produced on pastures. Pastyre degradation 
is high both near the settlements and on distant pastures. The 
pasture degradation level was assessed according to the dis-
tance from the settlement (see Table 5).

Insufficient precipitation and increases in air temperature are 
causing streams to dry up, and consequently it has become 
much more difficult to saturate pastures with water and en-
sure adequate grazing in that area. This issue is fraught with 
serious consequences, both economic and environmental. as 
the national pastures are community property, the capacities 
and responsibilities of the local authorities for their preserva-
tion should be strengthened. Besides, using both the state 
and community budgets and integrating innovative finan-
cial mechanisms, it’s necessary to implement measuresto 
saturate pastures with water and so to keep the balance of 
pastureloading.

The adverse impact of climate change on livestock may be sig-
nificant, as due to the potential changes in altitude of natural 
climatic zones, high alpine and alpine pastures are expected 
to reduce by 19 and 22% respectively. at the same time, pas-
ture zones with relatively low productivity are expected to 
expand: semi-desert zones – by 17% and meadow-steppe – 
by 23%. consequently, milk production may decrease by 52,4 
thousand ton or 7.3 billion aMd; meat production by 15,1 
thousand ton or 35 billion aMd; and wool production by 116,4 
ton or 0.2billion aMd. 

livestock breeding is the major source of income in the mountain-
ous and high mountainous regions of the country. The predicted 
losses of aggregate output in agriculture due to insufficient pro-
duction (as impeded by climate change) in the above-mentioned 
sub-sectors may reach 42 billion aMd annually ceteris paribus. This 
may lead to migration of farmers, who have lost their income, and 
agriculture loses producers, too.

Increased air temperatures and reduced precipitation may 
induce desertification, which also has an adverse impact on 
animal health. It’s believed, that particularly, piroplazmidoses, 
which were common in the lower regions of the country, may 
reach the foothills and medium mountainous areas.

Table 5. Level of pasture degradation by the distance from settlements

zone Territory, thou / km Share, %
Pasture loading, 
conv.head/ha

degradation level 
(%)

Zone I, 0-3 km 19.3 1.7 5.7 21
Zone II, 3-6 km 120.1 10.8 2.5 19
Zone III, 6-9 km 204.4 18.3 0.7 8

Zone IV, 9-12 km 305.7 27.4 0.4 11
Zone V, 12-15 km 429.1 38.4 0.2 15

Zone VI, 15-more than15 km 37.9 3.4 0.06 18
Total 1116.5 100 0.68 13.3

Source:S.Avetisyan report, UNDP-GEF [12]
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according to the land Balance of 2012, the total surface of ir-
rigation waters in armenia is 207.840,6 ha, with 120.288,6 ha of 
arable lands, 14.087,1 ha of vineyards, 18.498,6 ha of orchards, 
1.499,3 ha of meadows, 53.041,8 ha of residential lands, and 
425,3 thousand ha of forest areas.

climate change is expected to induce demand for additional 
irrigation water. Taking into account the altitude, relief and 
other indicators of irrigated lands, that additional demand 
may reach 276,6 million m3of water. assuming the irrigation 
system’s efficiency factor equal to 0.7, diversion flow from the 
water source will increase by 395 million m3. climate change 
may also provoke a deficit of humidity also in the waterless ar-
eas. higher vulnerability of waterless agricultural lands will be 
particularly evident in aparan, amasia, Sevan, Tavush, Ijevan 
areas. Water supply in highlands of these areas may become 
30-40% more vulnerable.

3.2.3 Proposed adaptation measures
Summary of completed measures and measures 
under implementation 
It is necessary to assess the feasibility of the production of 
the types and species of agricultural crops most adapted 
to the new conditions brought about by climate change. 
Working jointly with the consultative Group of International 
agricultural research (cGIar), particularly, with Icarda and 
SIMMIT, based on their world-wide collection of agricultural 
crops, activities are currently underway to develop crop types 
and species adapted for the national situation. at present, the 
laboratory of cucurbitaceous and industrial crops extended 
its activities to developing new varieties of agricultural crops. 
This innovative approach is more effective given the changing 
environmental and climatic conditions.

The expansion of greenhouses is another measure imple-
mented to mitigate the adverse impact of climate change 
on agriculture. State support to agricultural entities in vul-
nerable areas is extremely important for climate change 
adaptation. Special attention is given to subsidizing the ir-
rigation system. Besides the program for the development 
of irrigation systems, the agriculture sector receives state 
assistance for the following purposes: 
•	 land improvement and conservation;
•	 development of risk prevention infrastructure for 

agricultural sector producers (systems of drainage, anti-
flood, drying-out etc.);

•	 development of pedigree stock-breeding and 
implementation of veterinary epidemiological measures;

•	 Seeds cultivation;

•	 Implementation of plant protection measures from pests 
and diseases;

•	 Provision of equipment for agricultural sector producers 
with payments distributed in time, partial subsidies for 
fertilizers and diesel fuel, and for interest rates on loans;

•	 development of agrarian science, consultancy and 
information, and the education and training of 
professional staff;

•	 Implementation of programs for consistent rural 
development; and more.

The development of mutual assistance and cooperation for 
farmers are also very important tools to improve adaptability 
of rural areas to climate change. currently, the process of es-
tablishing cooperatives of pasture users is on-going. 

Additional Adaptation Measures Proposed
In addition to the above-listed measures to develop 
agriculture, the following is necessary:
•	 Prioritize issues of agriculture as addressed in the National 

environmental action Program of armenia;
•	 develop an effective program to improve the efficiency 

of irrigation systems effciency, including: 
 – Increase the reliability and efficiency of 

irrigation system maintenance, reduce losses, 
improve water quality and wastewater 
collector and removal services;

 – Improve the quality of municipal sanitation 
and wastewater treatment services, develop 
and construct wastewater treatment plants to 
use modern, cheaper technologies;

 – Specify irrigation water quality standards; 
 – Make a gradual transition from the country’s 

current open irrigation system to a closed self-
pressure system;

 – rebuild and modernize the irrigation systems 
and rural irrigation networks, support the 
use of modern water-saving technologies, 
develop and apply economic mechanisms to 
use modern water-saving technologies;

 – Improve water management systems and 
develop public-private partnerships via 
metering irrigation water supply to fields, 
watering schedules correction, including 
the expanded usage of technology (e.g. soil 
humidity meter, sensors, tensiometer);

•	 Introduce an insurance system on municipal and 
community level;

•	 Improve the legislation on the conservation of the fertile 
layer of soils, while at the same time, prevent the burning 
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of the grass and stubble in the fields by training and 
awareness raising;

•	 Substitute hydrophilic crops with siccostabile ones;
•	 Practice field-protecting forest plantations;
•	 Practice crop rotation;
•	 Improve the quality of agro-meteorological services, 

including the system of hazardous events’ early warning 
and quick response; 

•	 reduce the loading of community nearby meadows and 
pastures, arrange the use of remote and high-altitude 
pastures;

•	 arrange and implement stock-taking and passportization 
of meadows and pastures to elicit and describe their 
actual condition;

•	 Transfer farming to more favorable zones; 

•	 develop and apply local (community and inter-
community) targeted innovative financial mechanisms 
for adaptation to climate change;

•	 organize regional cooperation focusing on transboundary 
ecosystems;

•	 organize continuous study and monitoring of vulnerability 
status as well as projection-oriented research; 

•	 elaborate principles, indicators and criteria for an 
ecosystem approach to adaptation;

•	 ensure coordination between climate change mitigation 
and adaptation oriented measures in agriculture;

•	 adopt criteria for sustainable land use principles in 
agriculture; 

•	 apply innovative, environmentally safe technologies to 
combat secondary salinization.

3.3. WaTer reSoUrceS

for water resources management and planning, the “Water 
resources assessment and Planning” WeaP computer model 
is applied world-wide. It enables the assessment of the vul-
nerability of water resources and the development of water 
resource management optimization approach under climate 
change.

In the fNc and SNc of the ra, the vulnerability of water re-
sources was assessed as a rising concern. decrease of precipi-
tation and increase of air temperature in summer is expected 
to reduce the available quantity of water and, at the same 
time, to increase the demand for it, especially in the field of ag-
riculture. The surface runoff is expected to not only decrease, 
but to change its seasonality, too.

Increase of air temperature and decrease of precipitation 
will also affect the water balance of lakes and the thermal re-
gime of fresh water, aggravating the vulnerability of aquatic 
ecosystems. 

assessing the vulnerability of water resources is most ef-
fectively done with reference to the catchment basin. In the 
present review, an assessment was performed only for the 
territory of armenia, and given its limited scope, the projected 
vulnerability assessment and comments presented below ad-
dress only the arpa river water flow in Vayots dzor region (as a 
target region chosen for the program) and lake Sevan water 
reserves. for other relevant water objects, seethe assessments 
in [4].

3.3.1 Vulnerability of the arpa river Basin
The main surface water resource in armenia is the arpa river, 
with its basin covering almost the entire area of Vayots dzor 
region (Image 4).

The assessment of the vulnerability of arpa river water re-
sources was made using WeaP model, using IPcc SreS a2 
and B2 scenarios for the years 2030, 2070 and 2100. The main 
inputs were the predicted values of air temperature and pre-
cipitation with other parameters considered as unchangeable.

In the graphic below (Images 5, 6) these values and the base-
line period are presented in comparison with the flow of the 
arpa river in1960-1990.

Interestingly, according to the projections under the a2 sce-
nario based on changes in air temperature and precipitation, 
the annual river flow is expected to reduce by 240 million m3 

by 2100 with winter river flow increasing by 12% in compari-
son with the average of 1961-1990. This can be explained by 
increase in air temperature in winter (more days with positive 
temperature), when precipitation does not accumulate in the 
form of snow, but rather, turn into river flow at once. Because 
of this, the spring flow will sharply decrease (by 41,8%) as a 
result of the reduction of snow accumulation.

for the arpa flow in the autumn season of 2100 in comparison 
with the average of 1961-1990, the a2 scenario shows a de-
crease by 22,4% and the B2 scenario by 21,7%; in summer by 
39,7% and by 30.7%;and in winter an increase by 12,0% and by 
17.9% accordingly. 
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Image 5.Arpa river flow’s simulated monthly values   for 2030, 2070 and 2100, according to the A2 
scenario(Source: V.Sargsyan, A.Arakelyan report, [9])

Keeping in mind a higher demand for water is likely due to cli-
mate aridization, to assess the future changes of actual flow in 
arpa river basin, three options of water demand increase were 
monitored in reference to the entire basin: by 10, 30 and 50%

Image 6.Arpa river flow’s simulated monthly values   for 2030, 2070 and 2100, according to B2 
scenario(Source: V.Sargsyan, A.Arakelyan report, [9])

for the third, the most severe option, the a2 scenario analysis 
shows a decrease of arpa river actual annual flow by 41% and 
the B2 scenario by 37% by 2100 in comparison with the base-
line data.

Image 4.VayotsDzorregion and Arpa river basin(Source: V.Sargsyan, A.Arakelyan report, [9])
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3.3.2 Vulnerability of lake Sevan
The vulnerability assessment of the lake Sevan waters due to 
global climate change and the projection of inflow are pre-
sented below. 

The equation of the connection of water and air temperature 
looks like this:

T
water

 = 0.8077T
air

 + 5.1455

Using this equation for the a2 and B2 scenarios, water tem-
perature was projected for 2030, 2070 and 2100. The obtained 
results are presented in the Table 6 below.

according to the results, the a2 scenario shows a water tem-
perature increase by 4˚c and B2 scenario by 3,6˚c by 2100 in 
comparison with the baseline data.

Table 6.Sevan Lake water temperature projections by A2 and B2 scenarios(Source: V.Sargsyan, A.Arakelyan report, [9])

1961-1990 base temperature, 0c
air temperature, 0c  
(coastal 5 meteorological stations, V-IX months)

Water temperature, 0c
(Sevan lake 4 river monitoring points, V-IX months

4,9 9,4

Projection a2

air temperature Water temperature

 2030 6,0 2030 10,0

 2070 8,1 2070 11.7

 2100 10,2 2100 13,4

Projection a2

air temperature Water temperature

 2030 5.9  2030 9.9

 2070 7.8  2070 11.4

 2100 9.7  2100 13,0

Image 7.Map of water metering observation points and meteorological stations in Sevan Lake basin(Source: V.Sargsyan, A.Arakelyan report, [9])
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climate change induced vulnerability of Sevan lake was also 
assessed (Table 7).

Therefore, it can be concluded that the lake Sevan inflow will 
reduce by more than 50 million m3 in 2030, by more than 110 
million m3 in 2070, and by around 190 million m3 in 2100 com-
pared to the baseline data; that is, the lake’s surface level is 
expected to recede by 16 cm annually.

Table 7.Sevan Lake inflow changes in 2030, 2070 and 2100

years
Projected flow 

change, %

Maximum inflow 
volume,  
mln. m3

1961-1990 - 787

2030 -6.7 734

2070 -14.5 673

2100 -24.4 595
(Source: V.Sargsyan, A.Arakelyan report, [9])

The Parakar community of armavir region is located in 15km from yerevan and has around 10.000 inhabitants engaged mostly 
in growing vegetables, orchards and livestock.
The community’s most acute issue is water scarcity for irrigation, which is exacerbated by climate change, and in this district 
by droughts in particular. Besides, irrigation waters are continuously polluted with the community’s wastewaters due to the 
lacking of a wastewater treatment mechanism in the community’s sanitation system. as a result, the majority of agricultural 
land had not been cultivated for years and was suffering from degradation.
With the support of Gef SGP, a lake system for the biological treatment of waste waters (artificial aeration and sedimentation 
ponds) was built in Parakar community, and its operation resulted in decrease of the biological oxygen demand of wastewater 
from 320 mg/l to 70 mg/l and the prevention of an untreated daily water flow of 870m3 to the irrigation system.
The implementation of the program enabled the following:
•	 Using	 the	 treated	 water	 to	 create	 an	 additional	 steady,	 10l/sec,	 source	 of	 irrigation	 water,	 independent	 of	 weather	

conditions and climate change impacts.
•	 The	creation	of	favorable	conditions	for	the	comprehensive	management	of	the	available	water	resources	by	the	community.
•	 The	irrigation	of	an	additional	20ha	of	agricultural	lands	to	ensure	additional	income	source.
•	 The	improvement	of	degraded	land	status	and	food	security	in	the	community.
•	 The	development	of	favorable	social-economic	and	municipal	conditions	for	the	village.

The program is based on ideologies brought forward by the “Global Water Partnership”.
 1. consider wastewaters as a valuable water resource and reuse it for different purposes.
 2. Specify water treatment extent in accordance with the purposes of its further use.

Wastewaters in Parakar community before the program Wastewater treatment lake system Restored agricultural land in Parakarcommunity

Photos by Eduard Mesropyan

The mitigation measures of climate change impact on the water resources of the RA
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3.3.3 Proposed adaptation measures
•	 Taking into account the principles of the ecosystem 

approach and that the water resources are formed as a 
result of discharge from water ecosystems, it is necessary 
to set norms (reference values) for the eco-discharge of 
water, based on the assessed impact of climate change 
on water ecosystems. for each water catchment basin, 
water drawoff limits within respective regimes must be 
quantified to further build on the rules and regulations for 
the resource distribution among various sectors and users.

•	 Keeping in mind the uncertainty of projections, it is preferable 
to focus on “no-regrets” actions for adaptation measures to be 
included into the national adaptation activities. These include, 
water conservation, water loss prevention, the introduction 
of an insurance system introduction for meteorological 
and hydrological emergency cases, the application of 
technological solutions to manage water use, etc.

•	 The foundation for the above mentioned measures 
should be interest-based incentive mechanisms, 
including financial ones (payments for ecosystem 
services, revolving investment funds, mutual assistance 
insurance funds, and other instruments).

•	 regional cooperation should be strengthened for 
transboundary water resource management (in particular, 
apply ecosystem approach on border rivers, e.g.aghstev 
– with azerbaijan, debed– with Georgia and akhuryan 
– withTurkey). 

•	 research activities should expand to assess accumulated 
snow mass and its fluctuation assessment under climate 
change in armenia and so improve the seasonal forecasts.

•	 Based on differences in hydrological cycles of major river 
basins, the assessment river flow projections should be 
performed for each basin separately. 

3.4 hUMaN aNd aNIMal healTh

Studies of the impact of climate change on human health do 
not leave any doubts that this is a major issue. Moreover, this 
effect is much more apparent than has been considered in 
the early 1990s. This effect is not so much conditioned by an 
increase of air temperature, which amounts to about 1°c in 
armenia, as by the change in the frequency and intensity of 
extreme weather events, climate aridization and climate zone 
movements. This is more evident in mountainous regions, 
where zone movement happens in relatively small areas. In 
such conditions, the range of parasitic animals and insects ex-
pand and they move and may spread sicknesses in spots with 
no previous similar experience.

Stronger aridization means more dry days and more severe 
heat waves. This section of the review provides information on 
spreading, possible growth and intensity of certain diseases 
under climate change in armenia. Similar information was 
presented and discussed in the fNc and SNc[3],[4].

Cholera: In many instances, the researches performed for fNc 
and SNc in armenia proved substantiated. The fNc, employing 
a simple empirical-statistical method, showed that if the sum 
of air temperatures (of consecutive days) exceeded a certain 
threshold, the outbreak probability of cholera disease would 
be high. Unfortunately, a cholera outbreak was registered in 
august-September of 1998 with 288 people falling sick; two 
died. although the measures taken ultimately prevented the 
spread of the disease, the causative agent of cholera is still 
detected in rivers and lakes.

Malaria: In the framework of the same communications, an expan-
sion of the area at risk from malaria was projected; however, preven-
tion measures were implemented and the spread of the disease 
was halted. The causative agent of this disease is found in the waters 
of the “expansion areas” as a result of climate change. Importantly, 
armenia has now received the status of “malaria free zone”. 

Plague and tularemia: The main propagator of this disease in 
armenia is the common vole. The data of 1981 to 2012 show that 
of 650 cases of epizootia (livestock/animal disease), 541 (83%) 
occurred during June-July-august-September. In the mentioned 
months, the average temperature in the armenia and animal dis-
ease occurrence by months are distributed in the following way.

comparing these data with the current habitat of the disease-
spreading animals and with the altitude of this territory, the-
habitat movements and animals’ viability can be shown in the 
case of a2 scenario taking into account that ecosystems also 
have to adapt to climate change.

The studies show that climate change creates unfavorable con-
ditions for the main propagators and carriers of plague and tu-
laremia, the common vole: only 10% of the population is expected 
to adapt to the new conditions. The limited and fragmented spots 
for their habitats will occur at 2200-2300 meter altitudes and only 
partly in limited areas in the vicinity of rivees, where they will be 
able to feed themselves. In some areas, with no space to move to 
increasing altitude, the animal will disappear. Naturally, this situa-
tion will have a decrease the risk of a plague or tularemia outbreak.
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at the same time, it is possible that the common vole, being 
a wild animal of the natural ecosystem, may be able to adapt 
to the conditions. The observations show that after a sharp re-
duction in population has taken place, e.g. due to unfavorable 
weather conditions, the next year witnesses a sharp increase 
in population, exceeding its normal propagation rates. Thus, 
continuous studies supplemented with monitoring are neces-
sary to make a final conclusion.

even if the common voles have a tendency to reduce their 
usual habitats, than the Vinogradov’s jird and Persian jird habi-
tats are likely to expand. as known, these jirds are also propa-
gators of plague and tularemia.

The SNc contains an overview of other diseases, that, accord-
ing to some experts, can be acquired or may increase as a result 
of climate change. These are crimean-congo hemorrhagic 
fever (cchf), tick-borne ecephalitis and meningoencepha-
litis. of these, cchf is especially dangerous with mortality 
rates reaching 50% of the infected. although current climatic 
conditions in armenia are not favorable for spreading these 
diseases, nevertheless, the warmer the weather the higher the 
likelihood of spreading. The vectors of ick-borne encephalitis 
and meninoecephalitis are ticks, so there is a possibility of oc-
currence of these diseases spreading under climate change.

outbreaks of Siberian anthrax have been registered in 
armenia in recent years. The vectors of this disease are also 
animals. Though no clear association with climate change has 
been revealed so far, experts are studying the issue, taking into 
account the secondary effects of climate change, connected 
with the landslides and heavy floods with emerging possibility 
of exposure of the burial sites of anthrax-infected livestock and 
spread of the disease.

3.4.2 Impact of heat waves
research has shown that with the alteration of a local climate re-
gime under climate change, the health dynamics of the population 
also change. This is especially noticeable due to temperature re-
gime, for example, a long period of extremely hot or cold weather. 
The adverse impact of climate change on cities is combined with 

high pollution of the air. UNfccc article 4, paragraph f ) specifically 
emphasizes this as an indicator of increasing vulnerability.

In most cases, scientific studies on climate impact on human 
health refer to population mortality rate.

In armenia during the last thirty years, the average annual dura-
tion of heat waves has fluctuated in the range of 10-30 days with 
the maximum observed duration in 2000-2010, and minimum 
duration in 1980-1990. That is, heat waves are lasting longer 
nowadays. The years 1998, 2000, 2006 and 2010 were unusually 
hot in comparison with the average of 1961-1990. 

yerevan city differs with the maximal increase in the number of 
hot days, 46, during the last 30 years. Undoubtedly, this fact is 
conditioned by the existence of the “urban heat island” which is 
a property of big cities and another negative factor aggravating 
the vulnerability of the population to climate change. Meghri 
town is also known for its increasing number of hot days and 
heat waves, as are settlements of humid forest-mountainous, 
warm temperature forest zones (22-28 days on average).

In the same period, cold waves have reduced, and this should 
be considered as unsurprising: due to global warming, increase 
in average climatic air temperature has been observed over 
the entire territory of the country. Summarizing the studies 
performed so far, the following conclusions can be made in 
the terms of the impact of heat waves:
•	 In the entire territory of armenia, stronger heat waves 

are observed, lasting longer and exceeding expected 
temperature magnitudes;

•	 The variability of heat waves is more evident in the lower 
elevation areas of the country;

•	 as human health indicator, maximal temperature 
threshold levels are highly important, and can be 
observed only in the hottest days of the year; 

•	 More days of heat waves in summer mean a higher 
mortality rate of population due to increase in numbers 
of accidents, injuries and poisonings and other health 
conditions exacerbated by heat.

Table 8. The average temperature in Armenia and animal diseases by months

Months Percentage of animal 
diseases

Temperature,0c Percentage of animal 
diseases

Precipitation (mm)

June 81% 9,3-14,9 85% 440-780

July 85% 13,0-18,5 91% 240-480
august 83% 13,0-18,2 90% 220-440

September 85% 9,6-14,6 85% 250-380
Source: L.Sahakyan [16]



CLIMATE VULNERABILITY ASSESSMENT

20

Thus the research performed so far shows that an increase 
of frequency and duration of heat waves in armenia due to 
projected climate change (in periods with average monthly 
temperature at 29°c, and average daily temperature at 30°c 
and higher) is likely to lead to an increase in diseases (especial-
ly cardiovascular diseases) and mortality rate.

3.4.3 Proposed adaptation measures
•	 establish an epidemiologic forecast and early warning 

system for diseases and heat risks.
•	 depending on weather conditions, conduct awareness-

rаising measures on disease incidence.

•	 ensure indoor comfort in buildings, especially via thermal 
insulation and air conditioning. 

•	 Introduce a specific daily regime for students and 
employees to facilitate adaptation to heat waves.

•	 develop robust norms and standards for architecture and 
construction, taking into account future climatic conditions,

•	 Use of individual protection tools (cloths, hats, glasses).
•	 ensure continuous monitoring of sanitary and epidemi-

ological conditions, implementation of appropriate preven-
tive measures, including immunization of population.

•	 ensure constant water supply and access to clean water, 
placement of drinking water fountains in crowded places.

The spread of malaria and the expansion of its range has been clearly linked to warmer temperatures, associated not only 
with climate change, but also the disturbance of ecosystems, in particular, deforestation and desertification due to increase in 
ground-level air temperature; this results in more favorable conditions for the malaria mosquito. It has been observed that in 
many parts of the world, malaria areas have extended to higher altitudes as a result of warmer temperatures. 
for the fNc, projections of possible change in malarial areas were performed as shown below [3]. 
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further studies showed that the disease risk area is increasing and moving to higher altitudes, as depicted on the map. 
Nevertheless, national healthcare authorities in armenia have implemented preventive measures and managed to not only 
prevent an outbreak, but also completely eliminate local infections after the last three incidences in 2005. at present, malaria 
cases are rare and only observed as a result of infections gained from abroad.
The World health organization consequently issued a certificate recognising the republic of armenia as a “malaria free country”, that is 
successful also in continuous prevention of importing and localizing of malaria vectors. The Government of armenia approved a “Malaria 
Prevention Program” to be completed by 2015. It is necessary to develop a successor programme, starting in 2016 and accounting for 
adjusted projections of climate change and possible effect on malaria outbreaks. New preventive measures will be a part of the national 
program of adaptation to climate change to be submitted to the government approval in 2015. 

Mapping by AshotGabrielyan

Case study: The impact of climate change on malaria morbidity
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3.5 NaTUral ecoSySTeMS aNd BIodIVerSITy

3.5.1 overview of biodiversity sector
all of the plant species and vegetation types of the caucasus ex-
cept vegetation of humid subtropics occur in armenia: arenosa 
deserts, semi-deserts, arid forests, mountainous steppes, for-
ests, meadow-tropics, alpine meadows and vegetation covers. 
armenia’s flora is represented by about 3600 species of vascular 
plants (half of caucasian flora, including 123 local endemic 
types). The floral diversity of armenia is assessed as high with 
more than 100 varieties per 1km2. Besides, an important feature 
of armenia’s flora is the rich representation of cultivated plants 
in the gene pool of wild congeners (cereals, fruit and vegetable 
crops). 

In armenia there are 17,500 species of invertebrates, includ-
ing 1200 species of insects and 534 species of vertebrates, 
of which 38 are fish, 8 amphibian, 53 reptile, 351 bird and 85 
mammal.

3.5.2 Vulnerability of vegetation
In fNc, changes in the mountain ecosystems were analyzed 
under different climate change scenarios. Using the climat-
egram method, it was shown that the boundaries of natural 
ecosystems may move up the mountain profile by about 
200m in the coming 100 years, which can cause serious 
changes both in the ecosystem structure and in the habitats 
of different representatives of biodiversity.

In the Image 8 the main ecosystems of armenia are presented 
according to the fNc [3].according to historical, archeological 

and paleobotanical data, the forests of armenia had once cov-
ered 35-40% of the territory. 

Projections were also made for the risk of a mass prolifera-
tion of the forest insects in the South of armenia, which was 
confirmed in time. due to such a proliferation, extensive lands 
were damaged in the Syunik region in 2000, leading to forest 
fires. for the SNc, the Bioclim model was used to allow the as-
sessment of altered habitats of various species under climate 
change. currently, a model based on “holdridge life zones” 
is being developed; according to its authors [17], the model 
demonstrates improvements in providing reliable and de-
tailed projections on the vulnerability of various ecosystems. 
The model’s projections are briefly referred to in the present 
review.

In in certain parts of climate zone boundaries, there has been 
observed a trend of movement towards higher altitudes. 
climate change is projected to impact the various climate 
zones in the following ways:

Alpine meadows: complete altering of all the conditions is 
expected here, and not towards the subalpine meadows, as 
it could be expected, but rather, towards the subalpine high-
grass and the expansion of wetlands.

Subalpine meadows: This transition of this ecosystem to 
steppe-tropical is expected. Most likely, an expansion of the 
forests’ upper boundaries will take place.

I millennium BC as of 1998 projected

Image8.Main ecosystems of the RA(Source: FNC [3])
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Forests: Most likely, the penetration of steppe plants into humid 
forests of mountain zones, arid and open forests will take place. 
In some parts, wet forests are expected to change into humid 
ones, while forest vegetation is expected to move up in altitude.

Steppe-tropic: This ecosystem is expected to transition to 
steppe. In some regions, precipitation increase may lead to 
expansion of forest ecosystems into steppe-tropic ones. 

Steppe: With the increase in range of vegetation to higher 
altitudes, the area of steppe ecosystem is likely to reuduce, 
while plant cover and vegetation structure will change dra-
matically. a possible projection is their spreading and forming 
new habitats, and finally, new ecosystems with new structures. 
The steppe expansion in former forest areas is also possible 
(in case of no reforestation). currently, this phenomenon is 
observed in some areas.

Semi-desert: This vegetation preservation of this ecosystem and 
even expansion are projected along with partial transition of the 
respective areas into saline land and saline desert ecosystems.

Deserts: In armenia there is no distinctive vertical desert zone. 
deserts occur at 400-1000m above the sea level as separate 
spots among semi-desert vegetation. Those spots are typical 
of arenosa desert and saline desert types. certain endemic and 
rare plant and animal species occur here, including the only 
natural preservation spots of the ararat carmine. The expan-
sion of desert area and formation of desert zone is expected, 
due to an increasingly arid climate contributing to the expan-
sion of desert conditions, and higher intensity of soil surface 
evaporation inducing the formation of new saline areas.

Biodiversity: There are two major vegetation zones in 
armenia: humid caucasian and arid armenian-Iranian. an in-
creasingly arid climate is likely to induce intrusion and spread 
of desert and semi-desert plant and animals species from dry 
regions of Iran and Turkey to Southern regions of armenia 
(armenian-Iranian province). In the high mountain zone of 
these areas, the habitats of a number of mezophilic species 
is likely to shrink or even disappear entirely. In the humid 
caucasian province, the intensive spread of xerophilic species, 
including weeds and invasive species, is possible.

Therefore, using climate change scenarios, xerophitization 
is expected as per vegetation altering, leading to significant 
changes in the composition, structure and distribution of the 
current ecosystems according to the vertical zoning of country

There is full of information about forest damagers, fires.

3.5.3 Proposed adaptation measures
To mitigate the impact of climate change on natural ecosystems, 
it is necessary to implement the following activities: 
•	 aintain grazing standards and grassy meadows rules in 

the grass ecosystems used fpr pastures and haymaking 
•	 rform accurate zoning for the newly established specially 

protected areas of nature (SPaN) by expanding it up the 
mountain profile by 200-250m, 

•	 restore degraded forest ecosystems; implement 
reforestation of the degraded areas and create agricultural 
forest protection layers, 

•	 Implement integrated activities using biological tools and 
conduct regular studies of forest diagnostics to combat 
massive expansion of pests and forest diseases. develop 
and adopt legal acts and regulations setting forth a 
scheme and its action plan on achieving an optimal 
forest cover of the national territory. Prevent the practice 
of grass and stubble burning by strengthening the 
legislative framework and implementing an awareness 
raising campaign.

3.5.4 Vulnerability of fauna
Before turning to the vulnerability assessments, it is important 
to note that reference to the fauna vulnerability has been limit-
ed so far. While the fNc provides certain reference to selected 
species’ vulnerability (caucasian goat, darevski’sgrass snake, 
etc.), the SNc has none.

The vulnerability of selected vertebrates as assessed by 
M.Voskanov [18] is briefly presented below. The discussed species 
are included in the red Book of the republic of armenia. 

The assessment was performed for 35 species according to the 
projected changes in ecosystems under climate change. Special 
attention was paid to species in humid areas, as these are highly 
vulnerable if the climate becomes drier.. 

The Caucasian grouse is common in aragatsotn, 
Gegharkunik, Kotayk, and lori regions. Its habitats are in the 
upper boundaries of forests, dry open forests and meadows, 
at 1500-2500m above the sea level. Projected climate change 
may lead to shrinking of grouse habitats, and consequent re-
duction of its numbers and even extinction of the species in 
the central and northern parts of armenia.

The Asia Minor ground squirrel is widespread in aragatsotn, 
Shirak, and lori regions. The projected expansion of steppe 
zone under climate change, will contribute to the expansion 
of habitat of this species with further increase in their numbers 
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and consequent endangering of agricultural lands. So, the 
projected climate change will positively affect the population 
of this species.

The Indian porcupine is common in ararat, Gegharkunik, 
Vayots dzor and Syunik regions. The habitat of this species 
is mainly in forests and open forests, at 550-1900m above 
sea level. Pprojected climate change will limit food avail-
ability in these zones and the porcupine will have to move 
up at 2100-2200m above the sea level. due to the fact that 
the porcupine is a thermophilic specie and has no hiberna-
tion period, moving to these altitudes will be impossible 
and the species habitats is likely to shrink. a closer danger 
threatens the existence of this specie though: poaching 
could finally lead to complete extinction of porcupine in 
the country.

The Bezoar goat is widespread in ararat, Gegharkunik, 
Vayotsdzor and Syunik regions. Bezoar goats are sedentary 
animals, nowadays they do not occupy open forests of 
the country’s highland and the biotopes in rocky spots of 
forests and open forests as necessary for their survival. This 
habitat of this species will not vary significantly due to the 
projected climate change. rather, preservation of this spe-
cie is endangered by mining, infrastructure development 
and poaching.

The Armenian mouflon occurs in ararat, Vayotsdzor, and 
Syunik regions. In comparison with the bezoar goat, the 
armenian mouflon prefers mountainous steppes and lower 
slopes of open forests; its seasonal migration is limited by 
the boundaries of its habitat. as under the projected climate 
change the respective zones move to higher altitudes, the 
range of this species will shrink: it avoids sharp slopes, rocks 
and dry rocky cliffs. Besides, pastoral areas and productiv-
ity reduction in crops may lead to anthropogenic loading of 
these areas and to intensive competition for food between the 
mouflon and domestic animals (the mouflon tends to avoid 
the areas of livestock grazing).

In this case the armenian mouflon may be ousted from its 
historic areal by 2070, and this has already occurred on Mount 
aragats, where the mouflon and bezoar goat have not oc-
curred since the mid-20th century. The species is endangered 
mainly by human factors: mining, infrastructures, roads, pipe-
lines, high-voltage power transmission lines amidst the mou-
flon’s habitats and on its migration paths, competition with 
domestic animals and poaching.

Vulnerability of wetland area fauna: for animals of wetlands 
areas, including the national parks of lakes Sevan and arpi, the 
expected ecosystem altering will impact positively on red-
necked grebe, landrail, otter and water shrew species in terms 
of improved habitats, greater numbers and larger ranges. In 
the case of larger fish stock in the reservoir in the national park 
of arpi lake and maintaining the functional zoning of the area, 
it is possible to increase the numbers and enlarge the habitat 
of the dalmatian pelican.

The spawning seasons of asp and armenian dace may move 
to earlier periods; however, the projected decrease in river 
flow and consequent constraints for spawning migration may 
lead to their extinction. Syrian spadefoot toad habitats will be 
preserved and possibly improved in the upcoming decade; 
however, a decrease in precipitation and humidity will change 
the situation adversely by 2070. The population of this species 
will decrease sharply in Vayots dzor region, and only few frag-
mented groups of the toad may be preserved by the end of 
the century. It will extinct from erebuni Sanctuary. The small 
local population of water lizard (triton) will most probably be 
extinct in armenia by the end of the century. 

By 2070, the grey crane will have fewer nesting spots: it will 
not nest in lori region anymore and by the end of the century, 
most probably, nor in arpi lake national park. eventually, this 
bird will occur in country only within its migration period.

Vertebrates: This vulnerability assessment as based on the 
projected ecosystem changes could be much more complete 
if more accurate data were available on numbers and sizes 
of habitats. Unfortunately, neither the National academy of 
Sciences, nor even the Ministry of Nature Protection perform 
this kind of research. The same refers to the animal stock-
taking by the state authorities as envisaged by the national 
law “on fauna”.

The main conclusions of this assessment of the vulnerability 
of vertebrates as based on the projected ecosystem changes 
are as follows: projected changes in the main components of 
climate, air temperature and humidity will not have an imme-
diate impact either on haemathermor on poikilotherm spe-
cies included in the study. These changes are perfectly within 
individual and specie-pertinent ability to adapt. however, 
the projected changes in habitats may affect diversely the 
ranges of individual species (including in protected areas), 
the condition of the population and the numbers of the 
population.
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3.5.5 Proposed adaptation measures
The uncertainties due to lack of animal monitoring and record-
keeping compels the development of solutions in such a way 
as to enable case-specific responses even if the extents and 
causes of vulnerability vary. This is a “no regret” approach with 
the ecosystem approach as it is the best option. a healthy eco-
system, restored and responsive to the new conditions, has 
sufficient internal natural abilities to adapt. Natural terrestrial 
and aquatic ecosystems must be restored and maintained. lay 
corridors between the protected areas, regulate hunting and 
intensify poaching combat. To preserve ecosystems, a setup 
of positive incentives should be introduced for the popula-
tion, including innovative financial mechanisms (ecosystem 
services, environmental investment funds, etc.).

3.5.6 Vulnerability of water ecosystems
In the natural environment, water bodies are components of 
natural ecosystems. however, according to the Water code of the 
republic of armenia and other relevant legal acts, water is con-
sidered as a resource and “environmental management” is usually 
implemented as a part of resource management. Therefore, water 
quantity and quality are identified via criteria of its suitability for 
drinking, irrigation and other consumption options. consequently, 
nowadays in armenia and beyond, water bodies as a part of wa-
ter ecosystems are practically lost, so, their return and restoration 
issues are most relevant to discuss. as mentioned above, natural 
surface water flow will decrease under climate change, and de-
mand for water use will increase in parallel, aggravating the prob-
lem. at present, we are at the stage of the problem perception, 
assessment of its importance and choosing ways to address that. 
even the legal requirement for water use to discharge so-called 
“ecological flow” has nothing to do with ecological necessity of 
aquatic and trans-aquatic ecosystem preservation.

It is necessary to perform a fundamental revision of the 
Water code, with water ecosystem preservation as its new 

foundation and as a boundary condition of water resources 
allocation.

3.5.7 Vulnerability of natural soil layers
Soil, similarly to water, is considered to be a resource exposed 
to consumption. Moreover, if soil is not useful for any econom-
ic purpose it is legally qualified as having no value, “unusable 
land”. due to this resource-oriented approach, the annual land 
balance of armenia demonstrates natural soil level decrease. 
an attempt to observe the soil layer as a component of natu-
ral ecosystem monitoring practice was made in armenia via 
“The Second National environmental action Programme”, 
the “republic of armenia Second National Program on 
environment Preservation” that envisages development of 
land (soil layer) preservation concept paper and its submission 
to the government for discussion.

The government approved a land monitoring procedure 
by its decision No. 276 of february 19, 2009. The procedure 
specifies certain criteria for identifying the soil (soil layer) con-
dition, and sets forth monitoring requirements. however, so 
far the actions indicated in both documents have not been 
implemented. on the contrary, while until recently, removal of 
soil layer (fertile layer) was allowed only for certain purposes 
(e.g., construction), the government decision N1396 of 
September 8, 2011, “on approval of fertile soil layer 
use procedure, on repealing the decision N1622 of 
September 19, 2002, and on amending the decision 
N1396 of april 12, 2001” weakened the soil layer removal 
requirements. To introduce the consideration soil as an eco-
system component and to restore and preserve it, the current 
consumption and exploitation oriented approach must be 
abandoned. a concept paper on soil restoration and preserva-
tion and a law on ecosystem approach to land conservation 
should be developed.
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Source: “Khazer” Ecological and Cultural NGO

The akhuryan river originates in lake arpi in the north of armenia. In the 1950s, the waters of the akhryan were completely 
withdrawn from her initial bed and directed to water channels – to drain the wetlands of the natural bed to use them as 
agricultural land. at the same time, construction of a drainage system disturbed the ecological balance and the natural 
ecosystem in the initial riverbed, where a wide diversity of wetland plants and animals was concentrated. This intrusion had 
an adverse impact, particularly on animals registered in the red Book, such as otter and grey crane, and on habitats of yellow 
water lily. 
The reduction of the water level in the riverbed exposed its bottom and induced vegetation expansion, so plant and animal 
habitats altered dramatically. The roots of yellow water lily froze in winter time, while reduced fish stock and disclosed nest 
entrances forced otter to abandon the area. Besides, the decline of underground water level from year to year limited food 
availability for the two or three couples of grey crane nesting in certain parts of the initial riverbed.

 
Shallow waters in the original bed of the Akhuryan River before the project’s initiation, and yellow water lily

currently, the yellow water lily occurs only in the original bed of the akhurian river and is registered in the red Book of the 
republic of armenia as an endangered species. Preservation of this plant is highly important, because it is a relict, preserved 
since the glacial period.
The Grey crane is the only type of crane nesting in armenia and is also registered in the red Book of the republic of armenia 
as an endangered species. 
The otter is a valuable fur-bearing animal and was common for all rivers and basins in armenia. The otter is highly beneficial 
as a part of the ecosystem, because it eliminates small riverbank vertebrates and diseased fish in large numbers. currently, this 
animal is a rare in its historic range due to the general deterioration of water ecosystems. The species is registered in the red 
Book of the republic of armenia as an endangered one. 
In the framework of the Small Grants Project of the Global environment facility, with co-financing by the WWf, “Khazer” 
ecological and cultural NGo implemented the “restoration of wetland ecosystem in upper reaches of the initial bed of 
akhuryan river” project in 2012 and 2013. The objective was to immediately initiate biodiversity preservation via restoring the 
natural ecosystem of this area and to increase adaptation potential via applying an ecosystem approach.
With this purpose, a dam of about two kilometers was constructed in one part of the original river bed, and so its water level 
increased by at least one meter.

Case study: Restoration of the wetland ecosystem in the upper reaches of the initial bed  
of the Akhuryan River
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Greater water volume and increase and stabilization of its level enabled to the sustenance of the initial water regime and create 
normal conditions for the biodiversity of the river to thrive.
These changes contributed to proliferation of small aquatic and terrestrial animals that made the area attractive for species 
of prey. Since spring of 2013, it has been usual to see storks, cranes and birds of prey in the area. Multiple traces of otter occur 
along the riverbank.

Photos by Mikhail Voskanov
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4. responding to cliamte change

4.1 orGaNISaTIoNS aNd INSTITUTIoNS WorKING oN clIMaTe chaNGe

of the international organizations involved in climate change 
related issues, the following Gef executing agencies are 
important to mention:
 1. The UN development Programme (UNdP) supports 

the development of the “National communications 
of the republic of armenia to the UNfccc” and the 
implementation of practically all components of the Gef 
operational programs (energy saving, land use and forest 
sector, disaster risk management, Small Grants Program etc.); 

 2. UN environment Program (UNeP) implements education 
and training, professional development, technology 
needs assessment, and technology development and 
transfer support projects as per the article 6 of the 
UNfccc;

 3. The World Bank co-funds its implemented investment 
projects using the Gef incremental financing approach. 
of the climate change related areas, these cover mainly 
renewable energy and energy saving;

 4. UN Industrial development organization supports clean 
production, clean energy, renewable energy and energy 
saving technology development

a number of other organizations implement climate change 
related projects, in particular:
•	 armenia renewable resources and energy efficiency 

fund targets elimination of barriers in the sector of 
renewable energy and energy efficiency;

•	 regional environmental centre for the caucasus 
implements both mitigation and adaptation projects to 
climate change;

•	 “armenian State hydrometeorological and Monitoring 
Service” of the ra Ministry of emergency Situations 
performs all kinds of studies and systematic observations 
of climate and climate change phenomenon. They 
implement all hydrometeorological services, and assesses 
vulnerability of selected sectors of economy and of water 
resources;

•	 organization for Security and cooperation in europe 
assists the national component of the environment and 
Security Initiative (eNVSec), and supports operation of 
Public environmental Information “aarhus” centers;

•	 european Bank of reconstruction and development also 
supports development of energy saving and renewable 
energy.

4.2 The arMeNIaN red croSS SocIeTy

The armenian red cross Society (arcS) has had long experience 
in working in the areas of disaster risk reduction, Preparedness 
and response, health, Population Movement, Social Welfare 
and youth. With its 11 regional, 3 territorial and 52 community 
branches covering all the regions of the country, the activities of 
the arcS are aimed at reducing the vulnerability of the popula-
tion through mobilizing the power of humanity, to be prepared 
to cope with dangerous situations. 

Within the arcS Strategy 2011-2020, climate change is em-
phasized as one of the causes of natural disasters. according to 
the strategy, “climate change is likely to result in more extreme 
climate events in terms of droughts, hail and floods, which 
may lead to more frequent and intensive natural disasters.”3

3  http://www.redcross.am/en/whoweare/Strategy+2011-2020/2/7/24

Indeed, climate change is a new area for the arcS. It was first 
integrated into organizational activities in 2010, when its first 
“climate change” Project, financed by the Ifrc begun. as a 
result, a climate change assessment report was prepared and 
seminar on climate change for 35 arcS employees was organ-
ized. Moreover, about 10000 copies of an educational booklet 
and 1200 copies of a poster on climate change were printed 
and used within different awareness raising campaigns.

By 2013, the arcS had integrated climate change compo-
nents in different drr projects, as noted above. Thus, within 
the framework of “Building Safer local communities in the 
South caucasus” project, trainings on climate change for the 
14 target rural communities of Shirak region were conducted. 
Besides, teachers from the 65 targeted regional schools have 
also been trained in climate change issues with the aim of their 
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conducting similar trainings for their students. The project was 
implemented with financial support of disaster Preparedness 
Programme of the european commission’s humanitarian aid 
and civil Protection directorate General (dIPecho) and co-
funding of danish, austrian and Icelandic red cross Societies 
in a consortium with the International federation of red cross 
and red crescent Societies. 

Moreover, within the framework of “Building Safe and resilient 
communities” Project currently implemented by arcS and 
co-funded by austrian development agency, austrian red 
cross and Swiss red cross Societies, the implementation 
of trainings on climate change with community Volunteer 

disaster Preparedness and response Teams (cVdPrTs) of 4 
rural communities and teachers from 28 schools of lori region 
is currently underway. 

Since January 2013, arcS has been implementing the “climate 
forum east” regional Project. The objectives of the project are 
to contribute to the global and national policy-making pro-
cesses on climate change, and to civil Society development 
in the eastern Partnership (eaP) countries and to advance 
eaP political priorities in the area of environment and climate 
change. The present climate Vulnerability assessment is also 
conducted within the framework of the “climate forum east” 
Project.

4.3 raISING PUBlIc aWareNeSS

Public awareness on climate change is raised via seminars, 
publication and dissemination of relevant materials, mass me-
dia and internet. The climate change Information center4 was 
established jointly by the Ministry of Nature Protection and the 
UNdP as a public resource on climate change. Since 2009, the 
“climate change Newsletter” has been issued periodically via 
the center’s website and disseminated by electronic media. 
New video materials are produced using updated information. 

The role of non-governmental organizations is a crucial one 
for raising public awareness. In particular, with the support 
of “climate change Platform” of the arcS, a climate change 
brochure was developed and published in 3000 copies and 
distributed among all the schools in the country at the end 
of 2013.

14 aarhus centers operate in armenia and also contribute to 
awareness-raising on the problem of climate change. 

among important publications on climate risks, a noteworthy 
example is the report “climate risk management in armenia” 

4  www.nature-ic.am

[24]. It was developed in the framework of the “climate risks 
management technical assistance program” with the objective 
of establishing an early warning system of crises, their preven-
tion and recovery actions. The report is posted on www.
nature-ic.am website in armenian and english languages.

To ensure the effectiveness of awareness-raising, it is impor-
tant to establish a system of education and advocacy to in-
volve a large number of people, especially youth and women. 
awareness-raising and education should be arranged in a 
two-stage approach, that is, to educate trainers first, who will 
further transfer their knowledge and skills to communities. The 
aarhus centers throughout the country serve as education 
and awareness hubs. 

If practice supplements education and awareness activities, 
young people and the general public will acquire enough 
skills to arrange environmental activities themselves, to intro-
duce environmentally friendly approaches and technologies 
in their every-day life, which would, at the same time, contrib-
ute to reduction of unemployment and poverty, and create 
real conditions for the reduction of labor migration.

4.4 leGISlaTIoN coNcerNING clIMaTe chaNGe

armenia ratified the UNfccc in 1993, acting as a non-annex 
I Party. In 2002, armenia also ratified the Kyoto Protocol. 
according to government decision No 974 of July 13, 2006, the 
Ministry of Nature Protection is recognized as the designated 
National authority for the Kyoto Protocol cdM.

The Government periodically approves its long term (five 
years) action plans. The latest of these is government decision 
No.1594 of November 10, 2011 “on approving the action plan 
for the implementation of the commitment of the republic 
of armenia under a number of international environmental 
conventions” [21]. among the conventions it refers to, the 
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document specifies activities for fulfilling armenia’s commit-
ments under the UNfccc provisions.

In January 2010, armenia submitted an association declara-
tion to the secretariat of the “copenhagen agreement”. In the 
declaration, the country presented her position on the Kyoto 
Protocol continuation and the limitation of the greenhouse 
gases emissions. The declaration lists the sectors for green-
house gas emission reduction and activities to develop carbon 
sinks.

Based on the articles 5 and 12 of the national law “on defense 
of the population in situations of emergency” [25] the govern-
ment adopted decision No. 1304-N on March 16, 2003, “on ap-
proving the procedure of accessing information on possible 
emergency situations in the ra and warning of them” [26], that 
regulates warning on such situations in armenian territory. 
Besides, the government also adopted decision No. 349-N 
on March18, 2004, “on approving the specifications of highly 
urgent data and general-purpose information on meteoro-
logical events and processes” [27], that specifies the situations 
consequent of the greatest danger.

on october 16, 2008, the government has issued decision No. 
1186 “on approving a procedure on projection, warning and 
response to hazardous meteorological events associated with 
excessive atmosphere pollution, climate change and ozone 
layer status” [22]. The decision is important for the distribution 
of roles between the responsible agencies in the case of ex-
pected hazardous events.

according to the law “on Protection of the atmospheric air”, 
it is “forbidden to burn the stubbles, plant residues and lands 
with dead vegetation, vegetation of pastures and grasslands 
in agriculture, forest and protected areas”. This provision is 
aimed at saving the organic carbon in the soil and in ground 
vegetation, its accumulation and to save the soil from losing its 
mantle, from erosion and desertification, and from forest fires. 
The governmet decision No 276 of february 19, 2009, “on the 
approval of land monitoring implementation procedure” also 
serves these purposes. The list of 15 key indicators of soil and 
soil layer preservation include the requirement of state moni-
toring of quantity and flow of organic carbon in soil.

according to the decision No 955 of the Prime Minister of 
october 2, 2012[23] an interagency coordinating council was 
established according to the provisions and requirements of 
UNfccc and interagency working group to professionally 
serve the council. The group’s tasks cover the ones of decision 

No1594, including the discussion and adoption of the national 
action plan for adaptation.

currently in armenia, the following key bodies and institutions 
are involved in the risk management, which are responsible for 
the hazards, risk reduction and emergency cases management.

The Ministry of the emergency Situations was founded in 
2008, with three main priorities: to develop risk assessment 
and preparedness plan for emergency situations, to imple-
ment emergency situations response and rehabilitation meas-
ures, and to coordinate the national risk mitigation policy. The 
Ministry also coordinates the State hydrometeorological and 
Monitoring Service of armenia GNPo (hydromet), armenia’s 
resource Service (arS) and other structures.

The Ministry of Nature Protection is responsible for national 
coordination of the UNfccc, programs on mitigation of and 
adaptation to climate change, as well as for the policy-making 
process on ecosystem preservation. The Ministry also coor-
dinates the environmental Impact Monitoring center GNPo, 
the State environmental Inspectorate, the Water resources 
Management agency, the Bio-resources Management agency 
and others.

The Ministry of agriculture is responsible for crops, stock rais-
ing, forests and other sectors’ development; it coordinates the 
regional center for agricultural Support. 

The Ministry of Territorial administration = coordinates the 
implementation of the territorial development policy on lo-
cal (municipal) level. The Ministry through its Water economy 
committee coordinates the fresh water, irrigation water and 
soil amelioration/ land reclamation, as well as the drainage 
system.

The Ministry of Urban development is responsible for spatial 
planning and the most important functions dependent on 
this. The Ministry is also develops recommendations for reset-
tlement of landslide-endangered areas and improvement of 
their technical conditions.

The Ministry of health develops and implements the policies 
of the government in the field of health care. It coordinates the 
State health agency and State health Inspectorate.
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5. conclusions and 
recommendations
The ecosystems approach to climate change adaptation is 
set forth by the government in decision No. 1594 on November 
10, 2011, that orders the development and submission for gov-
ernmental approval of the “concept of ecosystem approach 
to climate change and National adaptation Program and 
adaptation action Plan” (to be implemented by 2015). The eco-
system approach is consistently referred to in the official state-
ments of armenia at the conferences of the Parties.

an important instrument of civil society involvement is aware-
ness-raising. however, the dissemination of information and 
trainings without putting this into practice is not productive. 
capacity-building and strengthening activities must be imple-
mented for the rural populations of vulnerable communities 
to adapt to climate change that aggravates their situation. To 
implement these activities, knowledge must be supplement-
ed with in-kind support as well as the development of new 
economic tools and financial resources and incentives, which 
communities generally lack. according to the ra law “on local 
self-government”, communities have the direct authority to 
implement environmental activities;however these authorities 
are not underpinned by accessible financial resources.

To solve this problem, it is necessary to establish operable 
financial mechanisms at community and inter-community 
levels, also involving financial mechanisms such as those un-
der the convention, e.g. Gef, adaptation fund, Green climate 
fund, etc. Taking into account that these mechanisms usually 
operate on an incremental basis, it is necessary to establish 
local financial instruments and mechanisms, enabling the 
attraction of external financial resources and using them for 
development of the community “green investment scheme”.

an important instrument of civil society involvement and establish-
ment of such mechanisms are protocol decisions of the govern-
ment sessions of april 25, 2013 and November 14, 2013, ordering 
the establishment of a civil investment revolving fund from 
eco-fees[19], [20]. The implementation is to be completed in 2016.

only20 or 30 rural and urban communities are able to es-
tablish a civil investment revolving fund from eco-fees; more 

precisely, those receiving subventions allotted of budgetary 
eco-fee inflows. To replicate this practice in all the communi-
ties, certain revisions of the relevant legislation are necessary.

Various social groups and strata should partake of this impor-
tant and promising process, including the member organiza-
tions of “climate eastern Platform” of armenian red cross.

Based on the discussion above, the following steps and 
activation are proposed:
 1. assess civil society needs, and based on the findings 

develop adaptation proposals to be incorporate into 
the draft National Programme on adaptation to climate 
change to be submitted to government discussion in 2015;

 2. organize an expanded awareness-raising campaign in 
communities for the establishment of civil revolving 
investment funds targeted at solutions of climate 
change related problems;

 3. raise civil society awareness of incentive mechanisms 
operational and developing under the convention 
(capacity building and strengthening, technology 
transfer, accessibility of financial resources);

 4. Using “aarhus” environmental and informational 
network and relying on municipalities with the support 
of the arcS, ensure consistent awareness-raising in 
communities on development in the frames of the 
convention;

 5. Strengthen and expand the “climate eastern Platform” 
Program, involving new organizations, especially those 
of youth and women;

 6. Based on human rights, urge the armenia National 
assembly to amend the respective legislation and make 
the total company-paid fees for use of environment and 
natural resources an item of community budgets;; 

 7. Intensify networking with civil society organizations of the 
similar “climate eastern Platform” Programs of the other 
countries of the eastern Partnership for joint coordination 
of activities, discussions and experience exchange;

 8. engage into correspondence with climate action 
Network International, comprised of non-governmental 
organizations.
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