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Introduction

With the increasing scale of climate-induced disasters projected for the 21% century, particular emphasis
must be placed on the mitigation of disaster and climate risks since they are closely linked to the ability of
communities and a country in whole to function appropriately, for the guarantee of economic growth and
the potential of a country to develop and prosper. Disaster and climate risk reduction should continuously
be a major priority in national and regional development strategies.

Armenia is one of the countries at risk of climate change impact and seriously suffers from different
natural disasters. Various scientific researches show that climate change affects the frequency and the
severity of natural hazards that lead to increased social vulnerability and enhanced losses. That’s why it
becomes urgent to promote sustainable development by reducing the vulnerability associated with climate
risk. The recognition of the climate change risks and considering the importance of strategies aimed at
minimizing negative impacts on communities and economies fields, particularly in agriculture is of great
interest for Armenia.

The “Mitigation of Climate Change Risks of Rural Communities through Improved Local Development
Planning” UNDP-BCPR Project (hereafter: “the Project”) is aimed to enhance the climate resilience of
Armenia in the highest risk sectors and ensure national ownership through enhanced institutional
knowledge and responsibility. The specific objectives of the Project are to mitigate the climate change
risks of rural communities through mainstreaming climate risk management in the rural development
planning process, applying/testing risk mitigation measures in agricultural practice, increasing
stakeholders’ awareness on the threat to climate change on the agricultural sector, and strengthening the
risk management and adaptive capacities of vulnerable communities. This is expected to be carried out by
promoting information gathering and networking, improving planning process on local level, enhancing
the capacities of the hydro-meteorological department and agricultural extension services, and
implementing pilot climate risk management approaches and measures at community level.

Local Project Advisory Committee (LPAC) meeting was taken place on 23 September, 2013 with the
purpose of provision of recommendations on the formulation and project approval. Based on the results of
discussions and positive feedback from the Project partners and stakeholders, considering the importance
of the Project outcomes for addressing the risks for rural development as a part of national DRR policy,
LPAC recommended Project document for further approval by UNDP CO.

On 3 October, 2013 the Project Document and revised AWP has been signed. Within the reporting period,
the Project’s activities were performed according to the work-plan. The present report reflects the
following main achievements in 2014:

Identification of the criteria for selection of vulnerable communities in 2 selected marzes (regions);
Selection of targeted regions and communities;

Consultation with marz and community administrations;

Conduction of surveys;

Conduction of trainings;

Performing of the pilots project;

Organization of a number of seminars/trainings with participation of the Project’s local and
international experts/consultants;

e Creation of the network of the Project’s partner organizations and strengthening of cooperation
with local and regional projects on climate change risks.



1. Targeted communities for implementation of climate risk mitigation activities

1.1.  Assessment tool for selection of targeted rural communities

Based on the conducted consultations and meetings in communities the indicative criteria for selection of
vulnerable rural communities for implementation of CRM activities have been discussed and the
assessment tool has been updated and finalized. The selected criteria include such vulnerability criteria as
climate zones and landscapes (altitude, dependence on natural ecosystem services, mountain steppe and
forest shelter belt), the severity of community’s exposure to climate change risks, agricultural activity and
the poverty of the community and such impact criteria as the number of people that would benefit from
CRM activities and cooperation opportunities with other organizations to mainstream CRM in their
planned activities.

Based on the developed and agreed tool total of 43 rural communities in Tavush and Vayots Dzor regions
to implement CRM activities have been selected (Table 1).

Table 1. Selected rural communities in targeted regions to implement CRM activities

N Selected rural communities in

Tavush region Vayots Dzor region
1. Barekamavan Agarakadzor
2. Bagratashen Azatek
3. Berdavan Areni
4, Haghartsin Bardzruni
5. Tavush Gnishik
6. Koti Gomq
7. Koghb Elphin
8. Movses Eghegis
9. Nergin Karmir Aghbyur Zaritap
10. Chinari Taratumb
11. Choratan Khndzorut
12. Paravaqgar Herher
13. Ptghavan Horbategh
14, Aknaghbyur Hors
15. Lusahovit Martiros
16. Avrtchis Shatin
17. Ltchkadzor Chiva
18. Sevqar Rind
19. Gosh Sers
20. Achadjur Vernashen
21. Aygedzor Qaraglukh
22. Artsvaberd

Tavush region Vayots Dzor region

Selected rural communities 21 20
Population of targeted 41,000 27,000
communities
Population 50% 74%

(% from total rural pop.)




1.2.  Conduction of surveys

In the reporting period within the framework of the Project, the sub-contractor company has developed the
methodology for gender-sensitive survey of communities on climate change risks on agricultural activity
with the main objective to measure the impacts on households and the perception of climate change
related risks by farmers. The methodology of survey and questionnaire was pre-tested in couple of
communities to get preliminary overview of how it works and how it is understandable by the rural
people.

Lately, the developed questionnaire has been reviewed and adapted to reflect the differences of selected
target groups, and in May 2014 the surveys and community baseline studies to measure the household
impacts and the perception of climate change related risks for selected rural communities in Tavush and
Vayots Dzor regions have been conducted. Thus, around 400 rural household representatives from 19 rural
communities in Tavush region and around 315 household representatives from 15 rural communities in
Vayots Dzor region have been interviewed to establish the level of understanding, awareness and attitude
to climate change, the impacts of risks and expressions of interest in implementing climate risk mitigation
measures. Despite social and environmental differences between the communities, many of the results
were similar.

Based on the survey results, the reports for each community include the brief information about the
community, social profile, analysis of the surveys, community weakness, strength, and capacity, and
conclusions and identified main climate change and weather induced factors hindering the community
development.

Figure 1. Farmers and community administration interviews.

Surveys conducted in rural 19 15
communities
# of interviewed people in 400 315

targeted communities

The set of replies provided during the survey allows drawing clear conclusions
about the level of awareness and adaptation initiatives in rural communities of
Tavush and Vayots Dzor regions. Responses reveal that rural people have a good
understanding and range of knowledge of climate change issues in general and
there is willingness to try risk mitigation measures. Most communities realize that
community support is important to tackle climate change, however, an outside
source support is needed that will enable communities to mitigate climate change
risks on a local scale.



2. Strengthening the national institutions capacity for evidence-based climate risk
management at national and community levels.

2.1.  Hydromet service needs assessment

The main responsibilities of the “Armenian State Hydro-meteorological and Monitoring Service” State
Non-Commercial Organization under the Ministry of Emergency Situations are (i) provision of hydro-
meteorological services aimed at obtaining information on hydro-meteorological phenomena, (ii)
provision of forecasts and observations data to the areas of national economy greatly dependent on
weather events, (iii) preparation of operative information on hydro-meteorological phenomena and
potential dangers for population, national economy, environment etc. The Hydromet service has a good
database of historical data and network of observation stations. However, the need for better local
capabilities for hydro-meteorological data, particularly for short-term temperature and precipitation
forecasts has become acute. Those capabilities are urgently needed in the short-term to support better
farm-level decision-making.

The national expert has conducted the assessment of (i) hydro-meteorological background information of
extreme climate events, (ii) current situation with operative, short-term and seasonal forecasts, and
warning system, as well as (iii) needs, gaps and required external support on capacity building and
technical assistance.

The conducted activities include: (i) establishment of procedure for providing relevant information
addressing agricultural needs on hydrometeorology data for farmers, (ii) revised and updated webpage of
the Hydromet service, and (iii) updated Agro-meteorology bulletin incorporating climate change relevant
information.

2.2. Installations of automatic weather stations

Based on the conducted needs assessment, consultations with the National Hydromet Service Director and
key department heads the detailed technical specifications of the meteorological observations network
equipment has been developed and arranged the works for establishment of two new automatic weather
stations in target regions.

Automatic weather stations equipped with sensors and
datalogger have been procured and installed in Ptghavan
community of Tavush region and Aghavnadzor community of
Vayots Dzor region. An agreement on transfer of 2 automated
weather stations from the UNDP to Hydromet Service of the
MES of RA as the assistance of the Project aimed at
strengthening the capacities for early warning and mitigation
of climate change posed risks in rural communities has been S o\ = Gt
signed in October 21, 2014. By the Project assistance the g e =i\
written agreements regarding the provision of land for
installation of the stations in exchange for the provision of
detailed weather related information has been signed between
the Hydromet Service and the local farmers. Moreover, the decision to share the weather data on the daily
basis by e-mailing to community heads has been agreed, which lately will be passed to all farmers in the
community.

Figure 2. Hydromet Service specialists
during the installation process.

Besides, 3-day training course on automated weather stations proper installation and use has been
delivered to Hydromet service representatives (see chapter 4.1).

A partnership between the State Agrarian University, State Meteorological Service and UNDP CRM
Project on exploitation of automatic meteorological station installed in Artsvaberd community of Tavush
region is set up.



Installed automated Ptghavan community Aghavnadzor community
weather stations

Registering Air and soil temperature, precipitation, relative humidity, soil
moisture, leaf wetness, atmospheric pressure, wind speed and
direction, global solar radiation.

The improved capabilities urgently needed in the short-term to support better farm-
level decision-making.

Enhancing capacities of Hydromet Service and regional agricultural extension
services will provide tailored information for rural beneficiaries and will
strengthen early warning system.

2.3.  Needs assessment for introduction of agricultural insurance in Armenia

Based on identified need emerged from community surveys and consultations with key donor community
and Ministry of Agriculture the international consultant on assessment of needs for introduction of
agricultural insurance in Armenia in the context of climate risk mitigation has been contracted. The
International Consultant conducted series of meetings with different ministry representatives, national and
international organization representatives, farmers and other key stakeholders, which supported the
development of the comprehensive situational report and recommendations covering the following main
points:

i) presents the identified challenges and opportunities in delivering crop insurance in Armenia as one of
the main mechanisms of climate risk management;

ii) based on the best available international practice the report proposes road map for public and private
stakeholders involvement for introduction of insurance mechanism in the context of Armenia;

iii) based on consultations and meetings conducted with stakeholders, the report gives recommendations
and conclusions on further development of the agricultural index based insurance scheme in Armenia; and

iv) the report provides proposal for UNDP for implementation of pilot project, by describing two case
studies for different options of weather-based insurance schemes for 2 types of risks: frost and hail.

i £ VAL ks il
Figure 3. International Consultant involved in the “Assessment of Needs for Introduction of Agricultural
Insurance in Armenia in the Context of Climate Risk Mitigation”.



3. Demonstration projects to mitigate negative impact of climate change

With the increasing scale of climate-induced disasters projected for the 21% century, particular emphasis
must be placed on the mitigation of disaster and climate risks since they are closely linked to the ability of
communities and a country in whole to function appropriately, for the guarantee of economic growth and
the potential of a country to develop and prosper.

In the frames of the Project, it is envisaged to demonstrate the climate change risk mitigation potential via
application to selected communities.

It pursues a number of practical goals: awareness raising, mitigation of climate change impact, climate
resilience etc. The major criteria for the selection of pilot projects are:

e Project replication potential;
e Social importance; and
e Community participation.
Subsequently, 5 major types of pilot projects have been selected per the listed criteria:
e Provision of anti-hail nets to rural beneficiaries of Tavush and Vayots Dzor regions;

e Construction of passive solar greenhouse with drip irrigation system in Horbategh community of
Vayots Dzor region;

e Yeghegis River bank segments enforcement in Shatin community of VVayots Dzor region;
e Indigenous mountainous terrace orchard planting in Koghb community of Tavush region; and

e Reduction of water shortage risk through provision of drip irrigation system to family greenhouses.

3.1.  Mitigation of negative hail impact

Hail is considered as one of the most agriculture-related acute hydro-meteorological event by farmers and
community leadership. Although in most cases it does not happen in the same location every year, it is
more frequent than freezing and droughts and in many cases the negative impact of hail on agriculture is
far more significant.

Tavush region and especially its border communities are famous for their vineyards and fruit orchards.
The grape produced in Berd sub-region is considered one of the best for production of brandy and Ararat
brandy factory has its branch in Berd. Noyemberyan and ljevan sub-regions are known as centres of
pomegranate, peach, persimmon, and fig production.

In the past anti-hail rockets have been used to protect the vineyards and fruit orchards from the hail. This
is an effective but expensive solution, which required presence of complex system with radars. Besides it
iIs an active interference into atmosphere, which is not
acceptable from environmental standpoint. On the other
hand the use of rockets in border regions may become a
reason for unrest on the border.

Hail-protection nets are relatively new alternative to rockets.
Though nets can’t be used for all type of crops, they are
considered as preferential anti-hail measures for vineyards
and orchards, as well as wind, sunburn, ungulates and birds.
The nets provide more addressed protection and can be used
by individual farmers, as well as large cooperatives,
whereas rockets require regional or even national effort.

: Once installed, the nets do not require any operational
Figure 4. Anti-hail nets installed on  expenses, except for minor repair. These may be used for
vineyards. 10-15 years and even more. There are few cases of using of
hail protection nets in Armenia, including one in vineyards of Tierras de Armenia in Armavir region, but
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since this is a private business smaller farmers may find difficult to learn more details about the method.
UNDP Armenia Disaster Risk Reduction Project has also successfully piloted the nets in Tavush region
and the results have been very promising, thus it is important to build on this experience and further
promote the use of hail-protection nets in Armenia.

The limitation of nets is that those are not economically feasible if installed in old orchards, thus the
Project proposes installing nets either on newly planted dwarf-tree orchards or vineyards. Since dwarf tree
orchards are not common in Tavush region, it was proposed focusing on vineyards, while simultaneously
presenting the information on hail-protection nets and UNDP experience to farmers and companies
interested in establishing dwarf tree orchards, or supplementing the effort with establishment of a dwarf
tree orchard. The pilot logic of the project may require installation of nets in different parts of the region in
order to inform more farmers about the method, as well as assess its effectiveness under different
conditions.

Currently the production of Italian RETIFICIO PADANO is presented in Armenia, and also Technofit
Group has announced in 2013 about their intention to start production of nets in Armenia. As a result of
cooperation with UNDP DRR Project, ARNAP Foundation has already started production of metallic
fittings necessary for installation of nets in Armenia, thanks to which the price of fittings has decreased
significantly.

Financial assessment of the anti-hail nets:

Initial investments for hail-protection nets may seem unbearable for small farms, but calculations show
that in long-term these investments are economically justified and provide a very high level guarantee of
income for the whole life-cycle of the nets. According to discussions with the owners of vineyards in
Tavush Region, the average harvest of grapes is about 20 tons per ha, which makes an income of AMD
2.7 million (about USD 6,700 at the time of installation and USD 5,600 at current exchange rate). If the
owner does not use hired labour, then the profit makes about 70% of this amount. The cost of installation
of nets for one hectare is about USD 10,000 and the service period is 10-15 years. Considering the current
frequency of hail damages and projected aggravation under climate change if the vineyards are affected by
hail 2-3 times during the net service period and each time at least 70% of production is damaged, the
investment becomes profitable, since hail not only damages the crop of current year, but also reduces the
production of subsequent 1-2 years. Based on above numbers if there are two cases of damaging of crops
by hail during ten years (and the distribution is even) and we assume that each time 70% of crops are lost
immediately after the hail and next year the productivity is 30% less than usually the payback period for
the nets is about 7.5 for the initial exchange rate and 9 years for current exchange rate, while if there are
three cases of hail it is about 5 and 6 years, respectively. Note that calculations are made for Tavush
Region, where grape prices are relatively low. In case of Vayots dzor Region where wine producers pay
up to AMD 200 per kg the payback period will be about 5 and 6 years for two cases of hail and about 3
and 4 years for three cases of hail.

Tavush region Vayots Dzor region
Target community Tavush and Artsvaberd Areni community
communities
# of rural beneficiaries 13 farmers 1 farmer

Total amount of distributed nets: 30,000 linear meters

Cost-sharing and cooperation: While the nets have been provided by the Project, the
metallic structures necessary for their installation have been co-funded by the
beneficiaries.

Given relatively high upfront price of hail protection net installation many
farmers may need to take credits either from banks or brandy/wine producers.
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The results of monitoring and evaluation of the project may be provided to
lending organizations as a basis for their risk assessment and provision of credits
to farmers for procurement of nets.

Another possible source of financing for the procurement of hail-protection nets
can be wine and brandy producers as they will reduce their supply risk. Grape
produced in Berd sub-region is considered one of the best for brandy production,
while grape from Noyemberyan sub-region is used for production of sparkling
wine, thus Ararat brandy factory and Yerevan champagne wines factory — main
buyers of grape from these sub-regions — may be interested in providing non- or
low-interest credits to farmers for procurement of the nets, thus also establishing
long-term partnerships.

Brandy and wine producers are interested in reliable and stable supply of high
quality grapes. Support to local farmers will not only be an investment into the
social capital of the companies, but also will result in higher incomes in the
future.

Spreading of this technology may also support the development of crop insurance
market. Currently insurance companies are not that interested in this business
due to high and almost unpredictable risks. With installation of hail protection
nets the crop production risk management will become more predictable, thus
making crop insurance more attractive for private insurance companies. Farmers
who will invest into nets may also potentially benefit from lower insurance
premiums in comparison with the others.

3.2.  Passive solar greenhouse with drip irrigation system in Horbategh community

The Passive Solar Greenhouse (PSG) Project is a multi-component project that incorporates energy
efficiency, renewable energy, knowledge-transfer of technical skills, organic crop cultivation methods for
agricultural/agribusiness development, and rural market development and is specifically designed for high
elevation, mountainous regions. Through the PSG model the Project aims to showcase the latest
technological advancements in the field of Passive Architecture, Energy Efficiency, Renewable Energy,
and the advantage in combining these technologies to receive optimal enhancement of the overall system
capacity. Moreover, these technologies are illustrated in an agricultural production environment that
support energy, food, and job security in a vulnerable, mountainous, border rural community.

The PSG design is based on a Chinese model with earliest written records found in the Book of Han (Han
Dynasty: 206-23 BCE). It has been tested and successfully adopted in the Hindu Kush-Himalayan region,
Japan, Korea, and Russia.

Figure 5. Passive Solar
Greenhouse, construction
process.

PR L 2 oy S

The PSG specific design increases solar heat collection and assures supply-side energy efficiency by
decreasing energy losses in the system, while the alternative systems and operational technologies in the
PSG provide demand-side energy efficiency by consuming less energy for the same level of service.

The proper positioning of the PSG - the longer axes positioned east-west and oriented toward true south, -
is a critical component that maximizing solar exposure, collection of heat radiation, and overall efficiency
of the greenhouse. The unique design of the PSG in combination with its optimal positioning has a
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significant effect on decreasing energy losses and increasing energy preservation. The design’s uniqueness
is in the thermal mass of the greenhouse. The thermal mass is the insulated walls in the eastern, western
and northern part of the greenhouse. The optimized exposure of these walls allow for an efficient
collection and release of heat. The construction materials of the thermal mass play an essential role in the
collection, storage and retention of heat in the greenhouse. Heavy insulation, especially on the northern
side of the greenhouse, ensures reduction of heat loss. The dense materials such as bricks, stones and
cement, are often used for the construction of the walls. Low density materials on the other hand,
including straw, dry glass and Styrofoam, are used for insulation and are placed in between the dense
materials. The PSG thermal mass is built with local materials such as straw bales and cement. The inflated
double layer cover functions as an insulation blanket, protecting the greenhouse from the outside air and
trapping the greenhouse air inside. This increases temperature stability in the PSG and positively affects
energy efficiency. The double layer also assures high wind resistance that is often present in high
elevation areas. The operational technologies found in the PSG such as the ventilation, drip-irrigation and
lighting systems are also selected with energy efficiency in mind.

Vayots Dzor region

Target community Horbategh community
# of rural beneficiaries 4 rural households
Size 260 square meters

Cost-sharing and cooperation: A collaboration agreement, in the form of the
Statement of Intent (Sol) between UNDP and Project partners (Horbategh village
administration and “Researchers for Bio Heating Solutions” NGO) is developed and
signed in October 2014 with a common aim to support the implementation of a
development project in a rural area of the RA through the construction of a Passive Solar
Greenhouse in Vayots Dzor Region. While the Project provides financial support for the
greenhouse construction, the RBHS NGO has assisted in greenhouse design
development and author supervision.

Besides of obvious energy efficiency benefits, the PSG allows for crop cultivation
and access to fresh vegetables year-round, a rare phenomenon for high elevation,
mountainous regions where vegetables are scarce and expensive, especially
during the winter period. Production of less common vegetables and herbs
demanded by high-end restaurants and hotels in Yerevan and Vayots dzor marz
will create significant additional income for the beneficiaries. It is also important
to mention that the greenhouse will create opportunities for women. In
mountainous areas women have limited employment opportunities, since such
communities are usually specialized in cattle breeding, and the latter traditionally
requires more male workers. Also it is important that the greenhouse provides
employment all year round, keeping beneficiaries busy even during winter, when
in most of the rural communities of Armenia majority of people is underemployed.

In addition to taking steps to improve agricultural practices in the community, the
PSG provides the option for quality and high productivity job-creation through
self-employment within the village.
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3.3.  Miitigation of erosion and flooding in Shatin community

Many of the communities in Vayots Dzor Region face the problem of flooding and river bank erosion
leading to landslides. Such problems have smaller direct impact on agriculture and many people do not
prioritize these, but communities which have already faced catastrophic events like flooding and
landslides realize how important it is to invest into proper riparian zone management of rivers and
protection of banks.

Vayots dzor region is home to one of the biggest rivers
of Armenia — Arpa, tributary to Arax. Yeghegis is the
one of the main tributaries of Arpa River. It is 47 km
long and its basin is 516 km?. The river passes through
several villages, including Goghtanik, Hermon,
Yeghegis, Shatin, and Getap. In Shatin community the
river has become a reason for several cases of bank
erosion and major landslides. In 2007 the landslide
caused by the river destroyed the road connecting the
village to the neighboring communities of Yeghegis, Artabuynk, etc. Funds from state budget were used
to restore the slope via construction of a concrete wall and installation of gabions.

Figure 6. Yeghegis River banks sections that
need strengthening.

To control further bank erosion the community budgets funds for installation of gabions in most urgent
location on annual basis. Gabions are purchased by the municipality and distributed among households
whose land and houses are most endangered and need urgent protection. Few hundred gabions are
installed every year, but no design or holistic assessment of the situation is done so far. On the other hand
most of the investments go into engineering solutions, while bio-engineering methods are virtually not
used. In many places, where gabions were installed, planting of trees and shrubs typical for riparian zone
may be very useful for further enforcement of engineering structures. The issue has been discussed with
Shatin village leadership and they have expressed initial agreement to organize planting of willows along
the banks during 2015 as a pilot.

In order to ensure that river bank protection measures are implemented properly there is need for
professional assessment of the situation and development of a design for construction works. Most of
previously installed gabions are of extremely poor quality, including use of low quality wire, over- or
under-sized rocks, etc. Thus there is need for proper quality control measures to ensure longevity of
investments. Development of the design will help the community during the implementation of works in
the future, while use of proper quality gabions will set quality standard for future construction activities in
Shatin.

It has also been noticed that most of bank erosion is occurring on the right bank of the river. The left bank
is protected by irrigation and Hydro Power Plant (HPP) pipelines, which add to natural pressure on the
right bank. There have also been several locations where water has been discharged into river potentially
causing erosion in those places, thus this issue also needs addressing. The design for installation of
gabions prepared under the project has taken this into consideration and during the construction activities
the problem of discharged water will also be taken into consideration.

Target community Shatin community
# of rural beneficiaries 562 rural households
Strengthening design official design documentation with passed expertise

for 7 segments
Protected river bank size 2 segments strengthened - 96 meters
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Currently the community spends few thousand dollars every year to buy gabions
and provide those to households. The price of gabions made in Vayots Dzor
region is about 6,000 drams, but since those are of low quality, the procurement
of proper ones may be more expensive. Final budget and the list of necessary
measures to strengthen all segments of river bank that becomes clear after the
developed design is transferred to the community administration.

3.4. Indigenous mountainous terrace orchard planting in Koghb community

There are several major negative consequences for Armenian agricultural sector related with the climate
change. These include reduction of available irrigation water during the vegetation season, especially
during July and August, intensification of soil degradation due to more intensive one time weather events,
such as rains, winds, etc. On the other hand these changes are also leading to rising of the frequency of
disaster events, such as landslides, floods and mudflows. It is important to address these as early as
possible to ensure economic growth and realization of the potential of a country to develop and provide
better environment for human development.

Surveys conducted in communities of Tavush region have shown that many of the communities face the
problem of droughts, flooding, mudflow and land degradation, directly impacting local agriculture
productivity and profitability.

Tavush region of Armenia is famous for its fruits, including pomegranate, fig, peach, persimmon, etc. Due
to changing climate, farmers specialized on production of these fruits are increasingly more affected by
negative weather events, such as droughts, early spring and winter freezing, floods, hails, and other. Local
farmers address these issues through diversification of fruit species they produce. Though this is one of the
most acceptable and easy solutions for these issues, there are other available solutions, which can be
applied.

In 1960-70s Koghb collective farm has invested into
construction of terraces on one of the adjacent hills, in order
to plant an orchard. At that time, the water has been
provided from Debed River through five-level pumping. In
the beginning of 1990s the orchard has been abandoned due
to lack of means for irrigation. As a result the orchard has
been destroyed and currently there is more pressure on
' other agricultural lands, especially those located closer to
Koghb River. This causes problems with flooding of
orchards in spring, while in summer the river becomes
completely dry.

Figure 7. Terrace for orchard planting in 10 address these issues together with Koghb community
Koghb community. and local farmers it has been decided to rehabilitate one

hectare of the large terrace orchard destroyed in the
beginning of 1990s. This will ensure effective and more productive use of irrigation water, while at the
same time controlling land degradation. The orchard will be planted using dwarf trees which provide
profit earlier than regular trees, thus reducing the financial impact of negative impacts of droughts,
freezing and hail. Different species with different growth characteristics will be used in order to safeguard
the orchard from weather impacts emerging during different seasons. The irrigation of the orchard will be
organized through drip system, thus decreasing demand for water, reducing the pressure on Koghb River,
and making application of necessary fertilizers more accurate.

14



Target community Koghb community
# of rural beneficiaries 10 rural households
Size 1.5 ha

Cost-sharing and cooperation: Orchard planting will be co-financed by a group of
local farmers who join their efforts in a cooperative, while the land will be provided by
Koghb community under a long-term leasing contract.

It is expected that the orchard will become productive in 3-4 years after the
planting. The maintenance expenses will be covered out of membership fees to be
paid by local cooperative. Establishment of a cooperative will also contribute to
the national agricultural priority of promoting more cooperation between farmers
in order to increase the productivity of agricultural sector.

3.5.  Other supported mitigation measures

Besides main pilot projects selected to be implemented during the Project reporting period, several
projects have been conducted in cooperation and co-financed with other organizations.

In order to mitigate water shortage and crop cultivation risks, in collaboration with UNDP Community
Development Program 10 and 16 drip irrigation systems for newly constructed greenhouses are provided
respectively in Koti and Chinari communities of Tavush region.

The Project has also supported the “Lchkadzor” cooperative in Ayrum community of Lori region in
supply and installation of infrared heating system for their fruit and vegetable dry processing facility,
which has been constructed within the framework of “Support to Enterprises” Project conducted by
OXFAM.

Within the framework of the Project implementation, the sub-contractor company has developed land-use
zonation mapping for 4 vulnerable from climate risks rural communities in Vayots Dzor region. The
detailed vulnerability assessment and land zonation maps are developed and will be provided to rural
communities for inclusion in their further local development planning process.
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Project name

Target community
# of rural
beneficiaries

Cost-sharing and
cooperation:

Installation of drip
irrigation system for
greenhouses

Chinari and Koti
communities

26 rural households

The financing of the
Project is co-shared
with the UNDP
Community Develop-
ment Program, which
supports the construc-
tion of greenhouses.

Supply and installation
of infrared heating
system for fruit and
vegetable dry
processing facility

Ayrum community

16 farmers

The Project has
supported “Lchkadzor”
cooperative in
installation of infrared
heating system for dry-
fruit facility, which has
been constructed within
the framework of
“Support to
Enterprises” Project
conducted by OXFAM.

Land-use zonation and
mapping

Martiros, Chiva, Rind and

Shatin communities

1691 rural households
(5382 persons)

The Project has
completely financed the
initiative.

4. Awareness raising, trainings and organization of educational programs

4.1.  Awareness raising, education, professional training

#+ The company has been selected and hired in April 2014 to conduct trainings on climate change
risks and mitigation activities for rural communities in Tavush and Vayots Dzor regions. Tailor-
made training courses has been designed and delivered with the aim to strengthen the capacity of
beneficiaries to identify and manage climate change related risks for sustainable development, with
main emphasis on agriculture activities. The trainings covered the representatives of marz
administration, agriculture extension service and farmers from 43 rural communities from targeted
regions. Total of 69 people from Tavush region and 62 from Vayots Dzor region have attended the
trainings, from which 18% women farmers’ participation.

Figure 8. Farmers during the training sessions.

+ Provision of training courses on the use of automated weather station has been conducted on
October 28-30, 2014 at “ArmStateHydromet” SNCO by the corresponding representatives of
NESA Srl., the supplying company. The efficient and proper use of the automated weather station,

16



presentation of its composed equipment, release of full set of training documents as well as
Certificate of Attendance granting has been performed during the training sessions.

AN

Figure 9. Training session and Certificate granting for Hydromet Service.

+ The national expert of agricultural/horticultural activities has provided continuous technical
consultancies on agronomy, particularly on horticulture to the farmers in rural communities to
improve the local livelihoods. Particularly, the consultations and trainings have been done to the
beneficiaries of Passive Solar Greenhouse in Horbategh community and the terrace orchard
planting in Koghb community.

4.2.  Seminars and professional workshops

» On 4 February, 2014 the Consultation Seminar has
been organized by UNDP CRM Project and the
Armenian Disaster Risk Reduction National
Platform Foundation with participation of 70
participants. The seminar was intended to present
the Armenia country report “Climate Risk
Management in Armenia” (TASP Project) and
UNDP-BCPR “Mitigation of Climate Change Risks
of Rural Communities through Local Development
Planning” Project objectives, and to discuss with key national counterparts and specialists the main
national challenges connected with climate change risks, as well as agree on future cooperation
and synergy between projects and implementation of adaptation measures.

» On 12 March, 2014 the meeting in ljevan with Tavush Marz
Administration has been conducted by UNDP and the
Armenian Disaster Risk Reduction National Platform
Foundation to discuss the Disaster Risk Reduction and Climate
Risk Management issues in the region, present the conducted,
on-going and planned activities in regard to risk reduction and
to finalize the list of preliminary selected most vulnerable rural
communities for implementation of CRM activities. The
meeting has been attended by 20 participants.

» On March 26, 2014, UNDP CRM jointly with other organizations (RA Ministry of Emergency
Situations, UNDP DRR, UNICEF, OXFAM, SDC, “Emergency Channel”) participated in
organization of the “Development of HFA-2 recommendations” Conference to formulate a
package of recommendations to be presented in “HFA-2 of Central Asia and South Caucasus
Regional Advisory Meeting” on April 1-3, 2014 in Alma-Ata.
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On July 1-4, 2014, UNDP CRM jointly with other organizations (RA Ministry of Emergency
Situations, UNDP DRR, UNISDR ONEA/GETI) participated in organization of the “Developing
Capacities on Climate Change Adaptation (CCA) and Disaster Risk Reduction (DRR) in the
Central Asia and the South Caucasus” Workshop to draft Strategy paper on how to scale up
“Mainstreaming DRR and CCA for Sustainable Development” Training Course modules in the
participating countries.

On July 22, 2014 the “Climate Index Insurance” Workshop has
been organized by UNDP CRM Project to discuss agricultural
climate-index insurance possibilities in Armenia and present
possible road-map and potential pilot. The workshop has been
conducted by the Project’s international consultant and has been
attended by 18 participants.

On November 21, 2014 the workshop has been organized
by UNDP CRM Project to present the prepared by the
international consultant “Assessment of Needs for
Introduction of Agricultural Insurance in Armenia in the
Context of Climate Risk Mitigation” Report, to present
the potential pilot and to discuss the proposed agricultural
climate-index insurance in Armenia. The workshop has
been attended by 39 participants.

On December 3-4, 2014, UNDP CRM jointly with other organizations (RA Ministry of Emergency
Situations, UNDP DRR, UNICEF, ARCS, OXFAM, Emergency Channel, UNISDR, UNOCHA
and OSCE) participated in organization of the “Information and Communication for Effective
Disaster Risk Reduction” Regional Conference with the objective to propose main elements for a
Road Map for information generation and communication for effective disaster management in the
CASC region.

On September 8-9, 2014, the Project Task Leader
and Deputy Director of the RA Disaster Risk
Reduction National Platform have participated in
Climate Risk Management Expert Working
Group Regional Meeting organized by UNDP-
BCPR Disaster Risk Reduction Team in
Kathmandu, Nepal to bring relevant government
actors and DRR and CCA experts and practitioners to identify practical strategies to further the
integration of DRR and CCA beyond collaboration and into fully integrated Climate Risk
Management at the global, regional and national levels. Around 30 participants representing the six
governments, projects, officials of UNDP and experts have attended the meeting.

Conclusions and Lessons learned

Some of the common barriers in CRM that have been met during the Project implementation:

Limited funds, expertise, and other resources, especially at the local level;

Low level of research on climate change mitigation in Armenia and lack of development support
for implementation of mitigation measures;

Lack of information on climate change related issues in rural communities, such as the financial
impact of these, partly due to poor or improper documentation and absence of baseline
information;
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Lack of public awareness on climate change, related negative consequences, as well as potential
mitigation measures;

Lack of cooperation at the community level due to negative experience with collective farms of
Soviet period, as well as lack of real incentives related with cooperation in agriculture. Cultural
issues are also an important factor from this perspective, as Armenians are traditionally more
individualists.

Even if farmers are aware of climatic changes, only few seem to take steps to adjust their farming
activities.

Poor recognition of the significance of local weather data in farming and limited sources of such
data.

The main lessons learned during the Project implementation period:

CRM requires behavioural and attitudinal changes among individuals and institutions.
Organization of workshops and regular visits to project beneficiaries is essential from this
perspective.

CRM measures can be done with low-cost technologies.

Traditional farming can benefit well from the use of emerging technologies for CRM, such as,
early warning and nets.

A strong sense of ownership of program stakeholders is essential in order to ensure long-term
effectiveness of investments. From this perspective cooperation with other organizations and
individuals working in the same field may be beneficial, since these may continue capacity
building and support of beneficiaries after the end of UNDP projects up to the moment of complete
readiness beneficiaries to act independently.

Private-public partnership facilitates CRM works, especially in case of need for implementation of
expensive projects with relatively long-term payback period, such as installation of anti-hail nets.

Communication and supportive systems must be accessible to local communities.
Risk perception is important in risk communication.

The manner in which farmers update their expectations of the climate in response to unusual
weather patterns is important issue in CRM.

Weather-index-based crop insurance might encourage farmers to invest in their crops.
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ANNEX A

List of the Reports Produced per the Works Performed in the Framework of the Project
Implementation during the Reporting Period

1. “MPG” LLC - “Climate change risks analysis and assessment on agricultural activity”, December
2013. (http://www.nature-ic.am/climate-risk-management-publications-and-reports/)

2. Zarmandukht Petrosyan — “National Hydro-meteorological Service’s Needs Assessment”,
December 2013.

3. “MPG” LLC - “Surveys and community baseline studies to measure the household impacts and
perception of climate related risks for selected rural communities in Tavush and Vayots Dzor
marzes”, June 2014.

4. “ICARE” Foundation — “Trainings on Climate Change Risks and Mitigation Activities for Rural
Communities in Tavush and Vayots Dzor marzes”, June 2014.

5. Clemence Tatin-Jaleran — “A Needs Assessment for Introducing Agricultural Insurance in
Armenia in the Context of Climate Risk Mitigation”, September 2014. (http://www.nature-
ic.am/wp-content/uploads/2013/11/Insurance-Report-.pdf)

6. “GEORISK” LLC — “Land-use zonation (mapping) and climate risk assessment of selected rural
communities n Vayots Dzor region”, December 2014.

7. Zarmandukht Petrosyan — “Hydro-meteorological Risk Assessment”, December 2014.

8. Kiristine Hovhannisyan — “Legal and Business Consultancy on Establishment of Greenhouses in
Rural Communities”, December 2014.

9. Ara Hovhannisyan — “Recommendations on Agricultural and Horticultural Activities”, December
2014.
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ANNEX B

The Projects’ Partners and Contractors

“Hydrometeorology and Monitoring State Service of Armenia” SNCO

“MPG” LLC

“ICARE” Foundation

“MELIORATSIA” LLC

“GEORISK?” Scientific Research CJSC

“Building Department #1” LLC

“A.Nersisyan ev enkerner” LLC

“ARNAP” Foundation

“NESA” Srl
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ANNEX C

United Nations Development Programme @

D P

Empowered lives.
Resilient nations,

TRANSFER OF TITLE OF EQUIPMENT
FROM THE UNITED NATIONS DEVELOPMENT PROGRAMME
TO HYDROMET SERVICE OF THE MINISTRY OF
EMERGENCY SITUATIONS OF THE REPUBLIC OF ARMENIA

THIS AGREEMENT made on October 21, 2014, by and between the United Nations
Development Programme (hereinafter referred to as “UNDP?”), for the transfer to, and
Hydromet Service (hereinafter referred to as Hydromet) for the acceptance of full title
and ownership of two Automated Weather Stations as specified in the attached
equipment list, hereto as Annex | at a total cost of 21,764.93 USD (8,845,267.55 AMD).

These automated weather stations represent assistance of “Mitigation of Climate
Change Risk of Rural Communities through Improved Local Development Planning”
UNDP-BCPR/00075559 Project (hereinafter referred to as “Project”) to Hydromet
aimed at strengthening the capacities for early warning and mitigation of climate
change posed risks in rural communities of Tavush and Vayots Dzor Marzes.

The transfer of such assets must be affected in compliance with the UNDP Financial
Rules and Regulations, the Procurement Manual and the Asset Management
Guidelines.

IN WITNESS WHEREOF, UNDP and Hydromet, through their duly authorized
representatives, have signed this Agreement:

ACCEPTOR: TRANSFEROR:

FOR HYDROMET FOR UNDP

Name: Levon}M_afgj ;
Title: Director’\l‘ 1z

QY B
. o NEONSm A
Title; Resident Rgp:’esmhve 74

72\

> e /
/

1

]

i
Date: 21 October. 2

Date: 21 October 2014
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United Nations Development Programme

ANNEX

WEATHER STATION EQUIPMENT TO BE TRANSFERRED

(according to the list set below)

D/ P

Empowered flives.
Resflient nations.

No Label Contents Quantity
1. | TMF-ALPS Box IP66 for outdoor application with electrical connection, 2
TMF500 Datalogger, C116 expansion module, GRPS
terminal and n.5 protection modules

2. | Battery Dry battery 12V/38 Ah with cable connection to datalogger

3. | Ph Panel B60W Photovoltaic panel with support and cable 2
4. | CS05 Cables for sensor connection, L=5mt 14
5 |[TA Air Temperature sensor 2
6. | UR Relative Humidity sensor 2
7. | BAR Athmospheric Pressure sensor 2
8. | PL400O Rain Gauge with 400cmq sensor 2
9. | DV Wind direction sensor 2
10. | VW1 Wind speed sensor 2
11. | RSG1 Global Solar Radiation sensor 2
12. | BF Leaf Wetness sensor 2
13. | TT Ground Temperature sensor 4
14. | SUT Soil Moisture sensor 16
15. | -- Base pole 20x20cm with screws

16. | - Section pole, L=2mt with screws

17, | - Sensors support, L=150cm

18. | -- Sensors support, L=90cm

19. | - Cables for ground protection
20. | Documents

Verified by: Mr. Artashes Darbinyan_}(.
UNDP Operations Manager

L
Document folder mm
RSBGPS
Y7 )
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ANNEX D

The Statement of Intent between Horbategh Village Administration, Researchers for Bio

Heating Solutions and the United Nations Development Programme

STATEMENT OF INTENT
BETWEEN HORBATECGH VILLAGE
ADMINISTRATION, “RESEARCHERS FOR
BIO HEATING SOLUTIONS™ NGO AND THE
UNITED NATIONS DEVELOFPMENT
PROGRAMME

This Seatement of Intent is concluded berwemn the
EHohatesh Villaze Administration (bersinafier
“the Villazs m, for

TSI LEMF OO 2
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TORFOYEMARRIOL SOreas0aL
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g b 2ap e by honagkgl (il
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NGOT, md the TN

(mi (aibmiditeh
2T p s B Jmon
[

Country Office in Asmmeania (hereinafter: “UNDP™),
horsinafter  jointly reforred to az the  Gtha
Sigmatories”
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- Devlop md poovids {9 Pasive Solar
ad ()

- Upulgh Wik i
. PP i
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— If necassary, suppert the md

implemantation of Ozmic Crop Cultivation

Trainings  through  invelvemam  of the
icultursl axpart.

The WVillaze Administration bes sxprssad its
commitments to:
- Ensum aesss of the Signatories, in &
umel)mm'me(,wsumml

- o grnn, wpwl-
gl Wpmlnpnyuinh opguinluh wdkonl
fpulplwip b
upgngny
REmigyp:

Zmimyipp  Upmgnp pppwhmpbipad
upunnpyn EApey g,

ad  other selevant aquitd for
mplenmmemeSGPm]m

~  Provids selacted plot of land in the villsss
1o bensficiary farmars of the PSC Projact for the
implementation of the construction, for & paried
of 10 years, basad om a tenyer fes lemsa
agreement and with possibility of sxtnsion;

- Bn\mm‘m]sbﬂht}efm]e\rmtdmmm

in 2 timaly mamner, necssary
ﬁxn.he P3G construction;

- Rconstruct the soad rsquirsd to access the
PSG arex

- Ensue acass fo water sasoumss md
e]e::mm}neoeeeaqﬁxthellsﬁ

Frnp Gmuvwpgeing b Ansngmuan-
ol gy vyl hiagku huphi B I02
szmkﬂb ppumbngs e hondup,

Thnugn| Zuthuron;
MM 10 wuph  hogh

i
poumminy,  mpulmnpl piupyms

Bpmimbugiiar hunmp,

iz I
Enymnaynmnbiiany | TEQ-p gk
o huning,

- Yipmlummgl R wmpEmiy dnine
qupblga: dubnngupb.
- Ugmbzjly spaphé nbumpsbiph b

amd forther

- Emum ad provide, fe= of chaes,

v muhirery md aquipment {to be
md)ﬁxﬂnemmm of the PSG.
Provide patvmsl fertilizer and ofber patursl
szvicultursl resowmss (2E cow mamurs arop
cultivation soil etc.) for the optimization of the
PG, if necassary;

- Ensure monitoring and sscusity of the PSG
materials during the comstruction, intagtity of
the strucrese after the comstruction nd dusing
the oparstions;

— In cas2 of demag {including but not Hmitad
to burglary) intentionally causad by the thisd
paty on the PSC imsptity, undenske the
sesponsibility to initisre @ imvestigation od
ensure the tcovery of the demage and follow

Wie-p Ymrmghm b T0E-p hlmmgm

uhmgnpéink b,
- Tmep yumniguiiy Buniup
i .
wibpmotpn  wmbuspbm L umppw-
(hgymiy £ wlbky
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Ry u ugy
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quumny, prtunhng i wyk),

- Wiy ymemgumb,  wfmpuh b
o 4 u

Apululnghly shhupupulal boyelph b

i
- MW shimygmbz pepy wbdh
ioqupg  phumgspgmy  fbowm
humghip plupnd (G sy
sumbympnl gy yogacmi) -
wamdnpyniy b hbmnghiagsmk ulul b

p on the fir mtvibution towards the Projact

—  Fadlitats commuzity mestings, survays ad
dissemization of the i ion an B
pooject

— Datticipts in the sslaction procass of the
PSG Projact banaficiarias within the villazs;

- Support the remistmion procm: & the
individusl subscribar to us? the Decassery
alactricity for the PSG oparation

- Follow uwp comtmdy om the Project
davalopments and share lesitimare i

i 7 b
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on the Project.

4 _Termination

L. The Sql shall remsin valid uneil the complss
fulfillment of cbligations under this SOI or unless
amy of the Signatories dacices to taminsts it asdier
by Ziving & written notics to the otker Signatory.

2. The Sol shall casse to be in forcs 30 (thirty) days
afier any of the Siguatories kava notified in writing
tha other Signatery of its dacision 1o taminats tha

£
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Sal Denpmgpagpb hugmbing iunid (xy on
Bhn
52 and Coordination of Works P
141

Esch of the Signatories will b for the
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1o 15z Sl P ;
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nyimy B
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&

farmars upon the of

During ar lemst five yaers sftar the Projact’s and,
UNDP will have the right to menitor the proper
opastion md maintsmnence of the DSG, subjact of
the prasant Sal

b whghmy b suhnoer
GEnEGhkipkl Yrrmigiol wmphaps
sfmpun sk ke

Ohwgnp wympupg houn meagmgh Bpag
vmpyw phpmgonry UURDRE ppodounr B
EE Znrpagnh prmimyaina
hpuhmbmgyus 102 Opmgnp hmgng
wunsmap prhmgnpsniyg I gubyminiug:
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The Siematories rscosnize that this Sgl it stricty
limitad to the scope descrivad hars bovs md dom
Dot entsl my forther on sither

bhn jmogyms pp gopam-
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amé guidelines presemted fo the provides, Tem of
Raferonce: amd conditions will be developad aftar
the Sal signaturs and will form am integmal pat ofit.

7_Public Relstion: and uze of UNDF name and
emblem

Nons of the Signatories can uss the zams logo of
sbbrevistion of the other Signatory for its onn
‘businass intarests.

Signatories sdmowlaizs that they ar= Smilir with
UNDP’s idesls and objectives and secommize that
thsi nama or lozo may 1ot ba associatsd with any
politicdl or ssctarian case or uesd in 2 mammar
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inconsistent  with the sttus, reputation and
neutrality of UNDP.

Three hard eapics of the current Sol are prepared. (1
case of discrepancies between the texts, the English
version should prevail.

Signed in Yerevan, Lotoben 40 2014

For the UNDP:

Bradley Busetto

UN Resident Coordinator/
UNDP Resident Representative in Armenia

For the Horbategh Village
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Gagik Sandrosyan
Head of Horbategh Village

For “Researchers for Bio Heating Solutions” NGO
Gohar Shahinyan
Head of Administration

4niphg
Qunghiy Uunlnpnupuls
llpunup
T
24-p hmpithg
o sl
wh s

25



ANNEX E

Pilot Projects Fact Sheets

“Mitigation of Climate Change Risks of Rural Communities through improved [} “Mitigation of Climate Change Risks of Rural Communities through Improved  [1I[]

Local Development Planning” UNDP - BCPR / 00075559 Project

PASSIVE SOLAR GREENHOUSE WITH IRRIGATION SYSTEM IN
HORBATEGH COMMUNITY

Main information

¥ Torget community:

Herbatezh,
v Beneficiories: 4 rural households
¥ Size: 250 square meters

Picture 1. Passive solar greenhouse under

construction in Kut, Gazharkunik region, Armenia.
® RBHS

Pictures 2. Passive solar greenhouse in K,
Geghatkunik region, Armenia. © RBHS

Picture 3. Passive solar
greenhouse in Kut, Gegharkunik region, Armenia.
® rors

Navgts DapLregion

Overview: Within the context of cimate
change one of the most vuinerable sectors of
the economy i the agricultural, especially its
sectors  heavily depending on natural
landscapes fike the cattle breeding. Most of
the mountainous communities of Armenia are
specialized in cattle breeding and often do not
have any serious economic alternatives o it.
This means that in case of negative ciimate
impacts on pastures and grasslands those
communities may incur serious economic
losses leading to emigration and loss of social
capital s well. To address this it is important
to create additional sources of income for
such communities, which will diversify their
economic base, thus reduding the vuinerability
to ciimate change.

The surveys conducted in 15 communities of
Naygts Dzor, region in 2014 have shown that
Horbategh is one of the communities that
heavily depend of cattie breeding. Currently
the community faces serious dsmographic
problems, as more and more farmers find
difficult to subsist on cattie breeding only and
decide to leave the village. Based on these
findings and taking into consideration that
Horbatsgh enjoys relatively long sunshine
duration the community has been selected for
the impiementaton of passve solar
greenhouse (PSG) project i

The PSG Project is a multi-component project
that incorporates energy efficiency, renswable
energy, knowledge-transfer of technical skills,
organic crop  cultivation  methods  for
agricuftural/agribusiness  development, and
rural market development and is specifically
designed for high elevation, mountainous
regiors.

Through the PSG model the Project aims to
showcase  the  latest technological
advancements in the field of Passive
Architecture, Energy Efficency, Renewable
Energy, and the advantage in combining these
technologies to receive optimal enhancement
of the overall system capacity. Moreover,
these technologies are illustrated in an

Local Development Planning” UNDP - BCPR / 00075559 Project 0P}

f agricultural  production  environment  that

support energy, food, and job security in a
vulnerable,  mountainous, border rural
community.|

Cost-shoring ond operation A
collaboration agreement, in the form of the
Statement of Intent [Sg)) between UNDP and
Project  partners  (Hprbatesh vilage
administration and “Researchers for Bio
Heating Solutions” NGO] is developed and
signed in October 2014 with a common aim to
support the implementation of 3 development
project in 3 rural area of the RA through the
construction of a Passive Solar Greenhouse in
Vayols Dpr Region. While the Project
provides finandal support for the greenhouse
construction, the RBHS NGO has assisted in
gresnhouse design development and author
supervision.  Besides modelling  energy
efficiency, the PSG allows for crop cultivation
3nd access to fresh vegetables year-round, 3
rare phenomenon for high elevation,
mountainous regions where vegetables are
scarce and expensive, especially during the
winter period.

Picture 4. Project presentation in Hprbatesh,

Picture 5. Construction preparatory work.

mes: In addition to taking steps
to improve agricuitural practices in the
community, the PSG provides the option for
quality and high productivity job<creation
through seff-employment within the village.

Picture 6. PSG construction site in November, 2014.

The main opjective of the
Pianning” J\IDIOOI/UOO””!

ion of Cimate Cange Risks of Rural Cammurities through lmproved Loca! Oevelopment
? . roas

he outcoms of the. provc‘ a2 sarmania s pattar ool 1o asaress Key mviranmanta) ensienges, incusing limat changs a3
natural resaurce managament
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“Mitigation of Climate Change Risks of Rural Communities through Improved  [Il| “Mitigation of Climate Change Risks of Rural Communities through Improved [
Local Development Planning” UNDP - BCPR / 00075559 Project DLP] Local Development Planning” UNDP - BCPR / 00075559 Project =)
INSTALLATION OF HAIL-PROTECTION NETS matallic structures. haikprotection nets and UNDR experiente to

Wain information

¥ Target community: Tayush and Arsyaberd

communities  of Tayush resion,  Areni

community of ¥aygts Dger region
« Beneficiaries:

13 farmer

Deer region
+ Total amount of distributed nets:

30,000 square meters

picture 1. Project presentation in community.

Picturs 2. Distrigution of ant-hail et supparting
metallic structurss.

picture 3. Distribution of ant-hail net supporting

in Tayush region, 1 farmer in yayots

Ouverview

The surveys conducted in 15 commurities of
Tawush region and 15 communities of Vayols
Dzor. region in 2014 have shown that hail is
considered as one of the most acute impact
for agricuture activity by farmers and
community leagership. Afthough in most cases
it doss not happen in the same location every
year, it happened frequently than freezing and
droughts and in many cases the negative
impact of hail on the crops is much more
significant

VAU BRRL and Tayysh regions and especially
the border communities of the latter are
famous for their vineyarts and fruits orchards.

In the past ant-hail rocksts have been used to
protect the vineyards and fruits orchards from
the hail This i an effective but expensive
solution, which required presence of compiex
system with radars. Besides, the rocksts have
a number of weaknesses [expensive, have an
active interference into atmosphers, as well as
their use in border regions may become a
reason for unrest on the bordsr.

Haikprotection nets  are  relatively  new
alternative 1o rockews. Thess are installed
directly on vineyards and orchards providing
protection from hail, as well as wind, sunburn,
ungulztes and birds. The mets provide more
addressed protection and can be used by
individuzl  farmers, as well as large
cooperatives, whereas  rockets  require
regionsl or even nationzl effort. Once
installed, the nets oo not require any
operations] expenses, except for minor repair.
These may be used for 10-15 years and even
more.

The limitation of nets i that those are not
economically and technically feasible to apply
for f installed in old orchards, thus the Project
proposes installing nets either on newly
planted dwarftres orchards or vineyards.
since cwarf tree orchards are not common in
¥ayols Ggor and Tayush regions, it was
propossd  focusing  on  vineyards, while
simuitangously presenting the information on

farmers  and  comparies interested in
establishing  dwarf tree  orchards, or
supplementing the sffort with sstablishment
of a dwarf tree orchard.

Fingncial assessment of the onti-hoil nets:
caloulations  show that in longterm  the
investments are sconomically justfied and
provide a very high level guarantee of income
for the whole life-Cycie of the nets. The cost of
installation of nets i about USD 10,000 per
hectare and the service period is 10-15 years.
considering the current frequency of hail
damages and projected aggravation under
climate change if the vineyards are affected by
hail 2-3 times during the service period and
each time at least 70% of production i
damaged, the investment becomes profitable,
since hail not only damages the crop of
current year, but also recuces the production
of subsequent 1-2years.

omes:

Picture 4. Installed hail protection nets.

Spreading of this technology may also support
the development of Crop insurance market.
Currently insUrance companies are not that
interested in this business due to high and
almast unpredictable risks. With instzllztion of
hail protection nets the crop production risk
management wil become more predictable,
thus making crop insurance more attractive
for private insurance companies. Farmers who
will invest into nets may alo potentially
benefit from lower insurance premiums in
comparison with the others.

The min otfective of the “Mitigation of Cimate Change Fisks of Rural Communitios through Imaroved Loca) Devalopment
Plarning” UNDE-SCPR/00078223 praject is to anhance the climate resifance of Armenia in the nighest risk sectors and
reas N ensurd ATioNa! OWRAFENID TRPOUGN SANGNERY inSTITUTIONA! KTOWISGge ONd respansiniity. Specife onjectives ore
o mitigote the cimate changs risks of raral cammunitics thraugh mainstroaming Cmats risk management i the rurdl
Sevelopmant planning promss, agslying/tasting risk mitigation measures in agrisultural praztcs, inzessing stakenaiders’
awareness on the threat fo cimate changs on fhe cgricatual sector, and sirengthening the risk managament and
aonptive eapacitios of vulnaranis Sxmmunitics.

Picture 5. Installed hail protection nets.

The outcome of the project is: TArmania is better abie to addness Key enviramenta! chalknges, induding cimate change
8N3 AGTG! FRSAUACE MOROZAMGAT -
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“Mitigation of Climate Change Risks of Rural Communities through Improved [}
Local Development Planning” UNDP - BCPR / 00075559 Project D1P]

MITIGATION OF EROSION AND FLOODING IN SHATIN COMMUNITY

Main information Overview: With the rise of cimate-induced
disasters projected for the 215t century, there
has to be placed particular emphasis on
mitization of disaster and climate risks as
these have serious impact on the ability of
communities and economies in whole to
function properly, for the guarantee of
economic growth and the potential of a
country to develop and provide better
environment for human development.

v Torget community: S$hatin community , Vayots
Dgor region

v Beneficiories: 562 rural households

¥ Protectedriver bank size: 140 meters

The surveys conducted in 15 communities of
Vavats Ripr, region in 2014 have shown that
many of the communities face the problem of
flooding and river bank erosion leading to
landslides. Such problems have smaller direct
impacton agricuiture and many people do not
prioritize these, but communities which have
already faced catastrophic events fike flooding
and landslices realize how important it s to
invest into proper riparian zone management
of rivers and protection of banks.

Maygts Dzor region is home to one of the
biggest rivers of Armenia — Arpa, tributary to
Arax Ysghegis, is one of the main tributaries
of Arpa river. it is 47 km long and its basin is
516 km2. The river passes through several
vilages, including Gpghanik, Hermon,
Yeghegis, shatin, 3nd Gstag. In Shatin the
river has become 3 reason for several cases of
bank erosion and major landslides. In 2007 3
Pictures 2. Eroded bank of Yeghagis River in Shatin, land slide caused by the river destroyed the
community. road connecting the village to neighboring
communities of Yeghezis, Auabuynk etc
Funds from state budget were used torestore
the slope via construction of 2 concrete wall
and installation of gabions.

To control further bank erosion the
community budgets funds for installation of
gabions in most urgent location on annual
basis. Gabions are purchased by the
‘municipa lity and distributed  among
house holds whose land and houses are most
endangered and need urgent protection. Few
hundred gabions are installed every year, but
Ficture 3. Eroded bank of Yeghegis River in Shatin no design or holistic assessment of the
communty. situation is done o far. On the other hand
most of the investments go into engineering

Picture 1. Eroded bank of Yeghegis Fiver in Shatin
community.

“Mitigation of Climate Change Risks of Rural Communities through Improved [
Local Development Planning” UNDP - BCPR / 00075559 Project DIP]

solutions, while bio-engineering methods are
virtually not used. In many places, where
gabions were installed, planting of trees and
shrubs typical for riparian zone may be very
useful for further enforcement of engineering
structures.

In order to ensure that river bank protection
measures are implemented properly there is
need for professional assessment of the
situation and development of a design for
construction works. Most of previously
installed gabions are of extremely poor
quality, including use of low qua ity wire, over-
or under-sized rocks, etc. Thus there is need
for proper quality control measures to ensure
longevity of investments. Development of the
design will help the community during the
implementation of works in the future, while
use of proper quality gabions will set quality
standard for future construction activities in
shatin.

It has ako been noticed that most of bank
erosion is occurring on the right bank of the
river. The left bank is protected by irrigation
and HPP pipelines, which add to natural
pressure on the right bank. There have akso
been several locations where water has been
discharged into river potentially causing
erosion in those places, thus this issve also
need addressing.

Picture 4. Construction ufgabm on Yeghegis
River, Shatin community.

Picture 5. Construction of gabions on Yezhegis
River, Shatin community.

Picture 6. Newly constrocted gabions on Yeghegis
River, Shatin community

ne main objective of the “Mitigation of Cimate Change sk of Rurd! Communities through Impr orea Local Developmant
Planning” LNOP-8CA2/00073538 praject is to enhance the cimate resiience of Armenia in the Mighest risk sectars and areas
ana ensura nati > to mitigate
the cimate change risks of rare) is in the rural

racsing stakenalers’ ow arensss an the
thesot to cimote change on the agricutura! sctor, Gnd Stangthaning the risk management and odoptive cPacties of
vuinarabie communitios.

The outcame ofthe project is:
natura! resource manogemant™.

erongs ana
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Project Overall Impact

Surveys Trainings Early
Warning /
AWS
- 19 22 Ptghavan
- 15 22 Aghavnadzor
= 134 2 farmers +
8 (Horbategh) Hydromet
23(Hydromet) Service
715 - 2 stations
households installed
interviewed

Hail
Protection

Tavush,
Artsvaberd

Areni

14 farmers

30000
meters

14

Passive
Solar
Green-
house

Horbategh

4 house-
holds

260sqg.m.

10

Drip
Irrigation

Koti,
Chinary

26
households

Each for
120sq.m

26

Land-use
Zonation

Martiros,
Chiva, Rind,
Shatin

1691
households

Yeghegis bed
strengthening

Shatin

562
households

7 segments
design + 2
segments
strengthened
96 meters

13

ANNEX F

Infrared
heating
system

Ayrum

16
farmers

28



