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This addendum contains the following six parts:
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f) Gender documentation.
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The designations and the presentation of the materials used in this document, including their respective
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or boundaries. Also, the boundaries and names shown, and the designations used in this document have
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the Green Climate Fund.
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A. PROJECT/PROGRAMME SUMMARY

A.1. Has this FP been submitted as a SAP CN
before?

Yes No O

A.2. Is the Environmental and Social Safeguards
Category C or I-3?

Yes No O

Indicate whether this FP
refers to a combination
of several projects .
; rogramme) or one A.4. Public X Public sector _
A.3. Project or ;‘;Ojgct_ ) S SR A.5. RfP Not applicable
programme X Project S O Private sector
O Programme
GCF Contribution | CO-financers
contribution
Mitigation total Enter number % Enter number %
O Energy generation and access Enter number % Enter number %
O Low emission transport Enter number % Enter number %
A6. R It [J Buildings, cities and industries and appliances Enter number % Enter number %
.6. Resu
area(s) O Forestry and land use Enter number % Enter number %

Adaptation total Enter number % Enter number %
Most vulnerable people and communities 40 % Enter number %
Health and well-being, and food and water security 30 % Enter number %
Infrastructure and built environment 30 % Enter number %

[J Ecosystem and ecosystem services

Enter number %

Enter number %

| A.7.1. Expected
mitigation
outcome
(Core indicator 1: N/A

GHG emissions

reduced, avoided or

| A.7.2 Expected
adaptation
outcome

(Core indicator 2:
direct and indirect

Total: 2,969,100 (total population)

1,074,100 — direct
beneficiaries’

1,895,000 — indirect
beneficiaries?

36.18% of the

63.82 % of the

removed / f;;f:ggjm es country population country population
sequestered)
A.8.1. Total 'f:ﬁ.:i:otal GCF
investment (GCF | Amount: 9,999,990 USD re uesgt’ed (max Amount: 9,499,990 USD
+ co-finance) q
USD 25M)

A.9. Type of
financial
instrument
requested for the
GCF funding

Grant [Loan [ Equity

[0 Guarantees

O Others:

" The number of direct beneficiaries is the entire number of the population of the four selected marzes and the capital,
Yerevan. This is based on the fact that the entire population of these areas will benefit directly from the upgrade in
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A.10. A ot
Implementation 5 years (60 months) proj 15 years (180 months)
. programme
period (months) .
lifespan (years)
A.13. Has
A.12. Expected Readiness or
date of internal N/A PPF support Yes No [
approval been used to
prepare this FP?
A.14. Is this FP .
included in the ps. s this PP
entity work Yes [ No count Yes No O
programme? ry s
programme?

“Hydrometeorology and Monitoring Center” State Non-Commercial Organisation (Armhydromet)
will serve as an Executing Entity (EE) for Components 1 and 2 since it plays a key role in ensuring
hydrometeorological security, supporting sustainable development, and enhancing economic
resilience by conducting comprehensive observations, analyzing data, and providing reliable,
accurate, and timely information.

EPIU will serve as an EE for Component 3 of the project, drawing on its experience in
anticipatory action, innovative resilience financing, and its collaboration with financial
institutions, insurers, telecom operators, and technology providers. Further detail is provided in
the Feasibility Study (Section 6.3.2).

A.16. Executing
Entity
information

A.17. Scalability and potential for transformation (max. 100 words)

The project will catalyse Armenia’s shift from fragmented hazard monitoring to a fully integrated, nationwide multi-
hazard early warning system (MHEWS), expanding from localized alerts to interoperable, real-time climate information
services in line with the WMO Early Warnings for All initiative. Scaling will be enabled through modernised observation
networks, high-resolution forecasting models, open-data platforms, and centralized digital architecture, including
feasibility for cell broadcast, creating strong entry points for private telecommunications and technology providers in
early warning dissemination.

Institutional transformation will be anchored by operationalising the National Framework for Climate Services (NFCS),
establishing a national coordination mechanism, and embedding climate information into sectoral planning. Community-
level scalability will be achieved through participatory risk assessments, preparedness drills, and inclusive
communication channels. The project will also stimulate market development for anticipatory action tools, climate micro-
insurance, and public—private partnerships, creating long-term pathways for private companies to invest in resilience
services.

Armenia is not the only country in South Caucasus region facing challenges of limited-resolution modelling capacity,
reliance on external numerical weather prediction systems, and complex mountainous terrain. The project’s upgraded
forecasting and data-integration architecture will also offer strong regional scalability, since the systems and
methodologies developed in Armenia can support future interoperability, shared learning, and potentially harmonized
hence more accurate forecasting approaches across the region.

Together, these interventions establish a scalable, replicable, and financially sustainable model for Armenia’s climate-
resilient development.

Armhydromet infrastructure and equipment, resulting in improved meteorological services provided to the residents of the
selected areas. Further elaborated in Section 5.8.2 of the Annex 2.

2 The total number of indirect beneficiaries is the number of the entire population of Armenia excluding the number of direct
beneficiaries, due to the fact that Activities 1.2-1.4, as well as the activities under Outputs 2 and 3 will benefit the remaining
population of Armenia in an indirect way, improving the country’s ability to withstand and manage climate-related risks and
hazards, and to provide appropriate emergency response to the populations affected. Further elaborated in Section 5.8.2 of
the Annex 2.
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A.18. Project/Programme rationale, objectives and approach (max. 300 words)

The Armenia faces increasing climate-induced hazards, such as floods, flash floods, droughts, hailstorms, landslides,
and extreme temperatures, that place growing pressure on communities, infrastructure, and climate-sensitive sectors.
Although progress has been made, the country’s climate information and early warning systems (CIEWS) remain
fragmented and outdated, with limited forecasting accuracy, weak institutional coordination, and data systems that are
not fully interoperable. Early warnings often do not reach vulnerable groups in timely or accessible formats, reducing
the ability of communities and authorities to take early action. These systemic gaps across the early warning value
chain hinder Armenia’s ability to anticipate risks, prevent losses, and support climate-resilient development. Addressing
these weaknesses is essential and aligns national priorities and the World Meteorological Organization’s Early
Warnings for All initiative.

The project aims to establish a modern, people-centred multi-hazard early warning system (MHEWS) through three
core objectives. First, it will modernize meteorological and hydrological observation and forecasting systems by
upgrading monitoring infrastructure, deploying high-resolution numerical weather prediction (NWP) models, and
improving hazard modelling and data management. Second, it will strengthen early warning dissemination and
preparedness by expanding multi-channel alerting systems, including telecommunications-based modalities, and
enhancing risk communication and training for national, regional, and local actors. Third, it will develop innovative
resilience financing mechanisms, such as forecast-based financing, anticipatory action tools, and climate micro-
insurance, to sustain early action and encourage private-sector engagement.

The project adopts an integrated approach that combines technical upgrades, institutional strengthening, inclusive
community engagement, and financial innovation. It will operationalize the National Framework for Climate Services
(NFCS), establish a national coordination mechanism, and reinforce collaboration among Armhydromet, the Ministry of
Environment, the Ministry of Internal Affairs, regional administrations, and private partners. Community-level activities,
including vulnerability assessments, preparedness drills, and gender-responsive communication, will ensure that early
warnings are accessible and actionable for vulnerable groups. By closing critical technical, institutional, and financial
gaps in Armenia’s early warning and climate information value chain, the project will enable a paradigm shift towards
anticipatory action, risk-informed development, and long-term climate resilience.
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B. PROJECT/PROGRAMME DETAILS

B.1. Context and baseline (max. 500 words)

1. Armenia is a landlocked country in the Caucasus region, bordering Georgia, Azerbaijan, Islamic Republic of Iran and
Turkey and spans 29,743 total square kilometers. As of January 2025, its population is 2,961,796.3 Armenia’s capital city
is Yerevan, with the territory of the country divided into 10 marzes (provinces). Armenia is a mountainous country with
77% of the terrain located at 1,000—2,500 meters (m) above sea level, with an average altitude of 1,830 m. Its highest
point, Mount Aragats (4,095 meters), is a key geographical landmark. Armenia's diverse topography, characterized by
depressions, plateaus, river valleys, and uplands, poses significant challenges for land use and infrastructure due to high
seismic activity and geodynamic processes. These features, combined with limited forest and water resources, heighten
the country’s vulnerability to climate-related hazards, making the development of robust early warning systems critical for
disaster risk reduction.
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Map 1. Map of Arfnenia (source: United Nations Geospatial Information Section (UN-GIS), UNMaps
(https://www.un.org/qgeospatial). Boundaries and names shown do not imply official endorsement or acceptance by the
United Nations.)

Early Warning System and Disaster Risk Reduction baseline:

2. Armenia has a basic level of Early Warning Systems (EWS) to monitor climactic hazards such as flooding, droughts,
landslides and hailstorms. There is a need for improvement, both technologically speaking and with regards to knowledge
dissemination. To fully harness the benefits of EWS and disaster risk reduction (DRR), the Armenian government and
local DRR authorities need to implement more robust strategies; ensure better project design and implementation; as well
as carry out capacity building assessments to take the appropriate action required to protect the Armenian population
from natural hazards. These measures would benefit from the inputs of various vulnerable groups such as rural, women,
indigenous communities, and youth. This project seeks to enhance climate resilience and improve daily operations by
providing more reliable weather, climate, and hydrological information.

3. The ‘Early Warnings for All' initiative of the World Meteorological Organization (WMO) aims to safeguard individuals
worldwide from hazardous weather, climate, and environmental events by establishing life-saving EWS by the end of
2027 .4 From this, the MHEWS was set up which provides timely information on impending hazardous weather or climate
events, enabling governments, communities, and individuals to take proactive measures and minimize potential impacts.
The four pillars of the MHEWS are:

3 Worldometer. 2025. https://www.worldometers.info/world-population/armenia-population/#google_vignette
4 WMO. 2025. https://wmao.int/activities/early-warnings-all/wmo-and-early-warnings-all-initiative
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Pillar 1: Disaster risk knowledge

Pillar 2: Detection, observation, monitoring, analysis, and forecasting
Pillar 3: Warning dissemination and communication

Pillar 4: Preparedness and response capabilities

aoow

Despite progress in DRR over recent decades, significant gaps remain across the four MHEWS pillars. Limited resources
and technical capacity have constrained the expansion of monitoring networks and the application of advanced tools such
as hailstorm nowcasting and user-oriented climate services.® Inadequate funding has also hindered the establishment of
radar systems and the adoption of high-resolution NWP models, which are essential for accurate forecasting and timely
warnings. Hydrological models for flood and drought forecasting require modernization to strengthen detection,
monitoring, and response. In addition, weak integration between meteorological, hydrological, and geological data
systems, limited community awareness, insufficient communication channels, and fragmented institutional responsibilities
continue to undermine the overall effectiveness and coordination of Armenia’s early warning systems.

Recent evidence from the WMO Early Warnings for All (EW4AIl) Dashboard for Armenia further substantiates these gaps
across the early warning value chain. The dashboard indicates that while Armenia demonstrates emerging institutional
readiness and strong national commitment, critical deficiencies persist in monitoring density, forecasting resolution,
impact-based warning coverage, and last-mile dissemination particularly for floods, heatwaves, and droughts affecting
mountainous and rural areas. Limited integration between forecasting services and preparedness and response
mechanisms further constrains the effectiveness of early action. These findings reinforce the need for targeted investment
in modern observation systems, impact-based forecasting, and people-centred warning dissemination, directly aligning
the proposed project with EW4All priorities and Armenia’s most pressing early warning needs.®

To close existing gaps, the project will focus on strengthening Pillars 2 and 3 of the MHEWS while integrating selected
elements of Pillars 1 and 4 for long-term resilience. Under Pillar 2 (Detection, Observation, Monitoring and Forecasting),
the project will modernize meteorological and hydrological networks and introduce high-resolution NWP models to improve
the accuracy of forecasts for Armenia’s mountainous terrain. It will also promote the integration of meteorological,
hydrological, and geological data systems to support timely, evidence-based decision-making. Under Pillar 3 (Warning
Dissemination and Communication), standardized protocols, localized communication channels, and feedback
mechanisms will be established to ensure that warnings are accessible, inclusive, and actionable. Elements of Pillars 1
and 4, including local knowledge integration and coordination with first responders, are embedded to reinforce national
preparedness and sustain long-term system effectiveness.

This project falls under Sustainable Development Goal 13: Climate Action, in particular target 13.1 which focuses on
strengthening resilience and adaptive capacity to climate-related hazards and natural disasters in all countries and
target 13.3 which aims to improve education, awareness-raising and human and institutional capacity on climate change
mitigation, adaptation, impact reduction and early warning.”

Climate Rationale
Climate change vulnerabilities in Armenia

8.

Armenia faces increasing climate-related risks that threaten lives, livelihoods, and ecosystems. The most significant
hazards include droughts, floods, hailstorms, landslides, and heatwaves, whose frequency and intensity have risen
markedly over recent decades. These impacts are especially pronounced in mountainous and arid regions, where
vulnerable rural communities depend heavily on agriculture and water resources for their livelihoods. Below is the
elaboration on Armenia’s climate trends, hazard profiles, and vulnerability indices a comprehensive analysis of which is
provided in the Feasibility Study (Annex 2), which presents detailed datasets, modeling results, and geographic mapping
of climate risks.

In 2015, Armenia joined the Sendai Framework for Disaster Risk Reduction 2015-2030 and subsequently developed and
adopted the National Disaster Risk Management Strategy and Action Plan in 2017 (see point 18). Armenia's government
has integrated Sendai priorities and risk-informed development into its SDGs and strategy and to address existing

5 Zoi Environment Network. 2020. Concept and action plan for the National Framework for Climate Services in the Republic
of Armenia.

6 EW4AIl Dashboard for Armenia: https://earlywarningsforall.org/site/early-warnings-all/dashboards/early-warnings-all-
dashboard

7 United Nations Armenia. Sustainable Development Goals. https://armenia.un.org/en/sdgs/13
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10.

challenges, the country is continuously updating their DRR legal and regulatory framework. The Global Target G of the
Sendai Framework: Substantially increase the availability of and access to multi-hazard early warning systems and
disaster risk information and assessments to the people by 2030 is significant as it centres on empowering people with
knowledge and tools to better protect themselves and their communities from the devastating impacts of disasters. As
Armenia faces a multitude of climate hazards, the Armenia government needs to adhere to this target in order to reduce
the country’s vulnerability status.

Armenia’s risk profile: Due to significant exposure and vulnerability, Armenia is at high risk of natural disasters. The primary
threats are geophysical as the nation is situated within a zone of high seismic activity as well as one third of the country
being within a landslide hazard zone.2 The ND-GAIN Matrix situates Armenia in the lower-right quadrant due to its low
vulnerability score and high readiness score. While the country faces adaptation challenges, its favorable position
suggests a strong capacity to adapt, especially with regards to disaster risk reduction. Armenia is classified as the 140th
most vulnerable nation to climate change and 56th most ready nation.®

Climate change and hazards

11.

12.

Current Climate: Armenia has a continental climate, with substantial differences observed between summer peak
temperatures (June to August) and winter low temperatures (December to February). In Armenia’s capital, the peak
temperature on average can reach up to 30°C-33°C whilst during winter this can be between 1°C-3°C."° The mean annual
precipitation is 526 mm. In Armenia, altitude is the primary determinant of spatial temperature and precipitation patterns
which is evident in Armenia’s highest peaks which can receive up to 1,000 mm of precipitation annually while in the Ararat
Valley, precipitation can be as low as 200 mm.

Historical climate: Long-term climate observations indicate that Armenia’s temperatures have exhibited natural interannual
and decadal variability, alongside a clear and accelerating warming trend in recent decades. Continuous observational
records show a statistically significant increase in average annual temperatures over the long term, with the most
pronounced warming occurring in recent decades, resulting in higher average temperatures, more frequent heat extremes,
and increased climate-related risks (see Feasibility Study, Section 3.2). Seasonal climatological averages presented in
Table 2 illustrate variability across different periods and seasons, including non-monotonic changes between earlier
reference periods. These seasonal fluctuations do not contradict the long-term warming trend evident in the full
observational record. Precipitation patterns have also evolved unevenly across seasons since the 1930s. During winter
months (December-February), average precipitation has decreased by approximately 1.7 mm, while spring precipitation
(March-May) has increased by around 7.6 mm (Table 3). These combined changes in temperature and seasonal
precipitation contribute to heightened risks of floods, flash floods, droughts, heatwaves, and other high-impact hydro-
meteorological hazards, underscoring the need for improved climate monitoring, forecasting, and early warning systems.

Table 1 Observed Average Seasonal Mean Temperature Armenia’

1991-2020 1961-1990 1931-1960
Months DJF MAM JJA SON DJF MAM JJA SON | DJF MAM | JJA SON
°C -5.1 6.97 19.52 9.35 -5.64 6.4 18.72 | 8.84 | -6.02 5.97 18.85 | 9.05

Table 2 Observed Seasonal Precipitation'?

8 Republic of Armenia. 2022. ARMENIA:MID-TERM REVIEW OF THE IMPLEMENTATION OF THE SENDAI FRAMEWORK
FOR DISASTER RISK REDUCTION 2015-2030.

9 ND-GAIN Index. https://gain-new.crc.nd.edu/country/armenia

0 The World Bank. 2025. https://climateknowledgeportal.worldbank.org/country/armenia/climate-data-historical

" The climate estimates are based on the global dataset produced by the Climatic Research Unit (CRU) of University of East
Anglia with has 0.5° x 0.5° (50km x 50km) spatial resolution. Table 2 presents seasonal climatological averages for selected
reference periods. These period means illustrate regional climate characteristics but do not represent continuous trend
analysis. Long-term warming trends in Armenia are assessed using continuous observational time series, as described in the
Feasibility Study (Section 3.2).

2 The climate estimates are based on the global dataset produced by the Climatic Research Unit (CRU) of University of East
Anglia with has 0.5° x 0.5° (50km x 50km) spatial resolution.



https://gain-new.crc.nd.edu/country/armenia
https://climateknowledgeportal.worldbank.org/country/armenia/climate-data-historical

GREEN GREEN CLIMATE FUND SAP FUNDING PROPOSAL V.2.1 |Page 8

CLIMATE
FUND

1991-2020 1961-1990 1931-1960

Months DJF MAM JJA SON DJF MAM JJA SON DJF | MAM JJA SON

mm 79.89 | 201.47 | 162.1 | 108.52 | 80.61 | 193.24 | 158.76 | 107.59 | 81.6 | 193.85 | 165.01 122.51

13. Projected climate: Tables 4 and 5 show Armenia’s projected mean temperature and precipitation levels during the time
periods of 2011-2040, 2041-2070, and 2071-2100 under the different emission scenarios.'® What this shows is that until
the end of the century, Armenia is likely to face an increase in climate impacts with regards to surface temperature and
rainfall according to RCP 4.5 and RCP 8.5 emission scenarios. With regards to more area specific impacts, the future
change in top indicators of the annual mean temperature, precipitation, soil moisture and water runoff under RCP 4.5
scenario over the time period of 2041-2070 is relatively significant, especially with regards to soil moisture and water
runoff.'* However, it is important to note that warming is projected to be strongly biased towards the summer months in
Armenia leading to increased drought risk which is a particular threat to poorer rural communities dependent on
subsistence agriculture.

e Yerevan: +2°C in temperature, +1% in precipitation, -13% in soil moisture, and +1% in water runoff.
e Aragatsotn: +2°C in temperature, +3% in precipitation, -9% of soil moisture, and -8% in water runoff.

Armavir: +2°C in temperature, +3% in precipitation, -7% of soil moisture, and -10% in water runoff.

Kotayk: +2°C in temperature, +1% in precipitation, -5% of soil moisture, and -15% in water runoff.

e Shirak: +2°C in temperature, +1% in precipitation, -6% of soil moisture, and -12% in water runoff.

Table 3 Annual temperature (°C) changes under RCP 4.5 and RCP 8.5 scenarios

.. 2011-2040 2041-2070 2071-2100
Emission
scenario

min mean max min mean max min mean max
RCP 4.5 0.74 1.32 1.83 1.55 2.46 3.46 1.87 3.07 4.41
RCP 8.5 0.92 1.59 2.45 2.39 3.64 4.81 4.51 6.14 8.02
Table 4 Annual precipitation (mm) changes (%) under RCP 4.5 and RCP 8.5 scenarios

.. 2011-2040 2041-2070 2071-2100
Emission
scenario

min mean max min mean max min mean max

RCP 4.5 -9.91% +3.01% +17.78% | -17.31% +1.03% +18.62% -24.25% | +1.74% | +22.11%
RCP 8.5 -7.85% +2.70% +23.54% | -18.04% +0.99% +20.62% -34.24% | -2.31% +20.41%

Exposure to Climate Hazards and Climate-Induced Loss and Damage

14. Based on Armenia’s historical data on droughts, flooding and other natural disasters, rural low-income communities face
heightened vulnerability to climate change impacts due to water scarcity, increased health risks, and declining agricultural
yields.

15. Hydrological events: In the last few decades, floods and mudflow have threatened half of Armenia. In 2003, a significant
flooding event occurred in the Tavush marz when its four rivers overflowed due to the excessive amount of mountain snow

3 SMHI-WMO Climate Information Portal.
4 GCF Climate Information Portal.
https://ssr.climateinformation.org/ssr?lat=40.173966&Ing=44.502747 &scenario=rcp45&period=p3
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affecting 5,000 people and causing one fatality'®> More recently, the Debed River flood (May 2024) affected 30,000 people
in the Lori and Tavush marzes following heavy precipitation levels the previous day. This sudden event caused significant
damage to homes, businesses, livestock and infrastructure.'® Between 2004 and 2007, mudflows damaged around 200
towns and 600 spots on main roads. In recent years, these mudflows have cost an average of $2.9 million each year. "’
Additionally, hailstorms are a frequent occurrence. In 2023, the those in the Syunik, Shirak, Lori, and Tavush marzes (rural
communities in particular) experienced heavy hailstorms causing disruptions to water supplies and sewage systems. 8
The highest number of hailstorms is typically observed in the Shirak plain, whilst the highest number of frost phenomenon
occurs in Ararat’s valley and foothills. In 2020, a heavy hailstorm affected the city of Gyumri in Shirak causing blocked
sewage systems and flooding streets affecting 1,000 households- a magnitude not seen in 170 years.'’ In 2017,
Aragatsotn lost 5,712 ha of crops due to hail, floods and frosts, followed by Shirak (3,177 ha) and Syunik (2,350 ha).
Armenia also has 2,500 landslide-prone sites—4.1% of its territory - placing 15% of the population at risk2, with 14
landslides recorded in 2016. The 2024 flash floods affected 15 villages in Lori and Tavush, damaging livestock, homes
and livelihoods.?!.
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Map 2 Map of precipitation and likely high flood zones during three survey campaigns (2016,2017,2018)

16. Droughts: Warm and dry conditions have increased across Armenia. Between 2000-2017, days with strong to very
strong drought rose by 33 days, .2with drought zones expanding into mountainous areas and occurring earlier each

15 RefiefWeb. 2003. https://reliefweb.int/report/armenia/armenia-severe-flooding-hits-tavush-region-armenia
6 ReliefWeb. 2024. https://reliefweb.int/report/armenia/armenia-floods-2024-dref-operational-update-mdram013
7 Republic of Armenia. 2022. ARMENIA:MID-TERM REVIEW OF THE IMPLEMENTATION OF THE SENDAI
FRAMEWORK FOR DISASTER RISK REDUCTION 2015-2030.

8 ReliefWeb. 2023. hitps://reliefweb.int/disaster/st-2023-000106-arm

19 International Rederation of the Red Cross and Red Crescent Societies. 2020. Operation Update Report
Armenia: Hailstorm.

20 National Communication on Climate Change under the UNFCCCC.

21 ReliefWeb. 2024. https://reliefweb.int/disaster/ff-2024-000087-arm

22 Ruggieri, R et al. 2022. Armenian karst project. Carbonates and Evaporites, 37(1).

23 |bid.



https://reliefweb.int/disaster/st-2023-000106-arm

GREEN GREEN CLIMATE FUND SAP FUNDING PROPOSAL V.2.1 |Page 10

CLIMATE
FUND

year.2* Declining precipitation has reduced freshwater availability. The 2000—2001 drought affected 297,000 people,
causing USD 143 million in losses.?

Legend
Selyaninov hydrothermal coefficient

Bl Extreme drought (0-0.19)
[ Severedrought (0.2-0.4)
[ Moderate drought (0,4 -0,6)
[ Mild drought (0.61-0.75)
B No drought (0.76 - 50)

Map 3 Meteorological drought assessment from June 2021t on the base of Hydrothermal Coefficient of Selyaninov, source: WMO, 202326
17. Further climate science evidence and hazard analysis are provided in Annex 2 (Feasibility Study).

Status of Early Warning System in Armenia

18. Global EWS: EWS are fundamental to DRR as emphasized in the Sendai Framework and SDGs. The global
implementation of EWS has contributed to a decline in disaster-related deaths as well as prevent ecosystem and
infrastructure damage.

Armenia Meteorological Observation Network: Armenia has several meteorological monitoring channels which consist
of 45 Manual Meteorological Stations; 49 Automatic Stations; 38 Agrometeorological Stations; 3 Actinometric Stations; 1
Aerological Station (one in Yerevan that carries out observations once a day and it is included in WMQ’s global climate
observation network); 1 atmospheric ozone; and 20 gamma radiation systems.2” For detailed information on Armenia’s
meteorological observation network, see Annex 2 — Feasibility Study (Section 5.5.1 / Output 1.1). Armenia is also a part
of the UN EWSA4AII initiative?8.

19. EWS responsibilities & existing hydrological & metrological stations: In terms of hydrological monitoring,
Armhydromet’s hydrological monitoring observation network features 91 hydrological observation stations, of which

24 Country Water Partnership Armenia and Global Water Partnership Central and Eastern Europe. 2021-2022. Integrated
Drought Management in Armenia & Azizyan, H. et al. 2023. Analysis of drought conditions in Armenia in June 2021 using
observational and satellite data. Proceedings of the YSU C: Geological and Geographical Sciences, 57(3(261).

25 Republic of Armenia. 2022. ARMENIA:MID-TERM REVIEW OF THE IMPLEMENTATION OF THE SENDAI
FRAMEWORK FOR DISASTER RISK REDUCTION 2015-2030.

26 South Caucasus Early Warnings for All Event. 2023. chrome-
extension://efaidnbmnnnibpcajpcglclefindmkaj/https://wmo.int/sites/default/files/2023-

12/Armenia_EARLY %20WARNINGS%204%20ALL-Geneva%2014-15%20December%202023%20%282%29.pdf

27 South Caucasus Early Warnings for All Event. 2023. chrome-
extension://efaidnbmnnnibpcajpcglclefindmkaj/https://wmo.int/sites/default/files/2023-

12/Armenia_EARLY %20WARNINGS%204%20ALL-Geneva%2014-15%20December%202023%20%282%29.pdf

28 The Early Warnings for All initiative aims to ensure universal protection from hazardous hydrometeorological,
climatological and related environmental events through life-saving early warning systems by the end of 2027, see
https://lwmo.int/activities/early-warnings-all/wmo-and-early-warnings-all-initiative
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monitor 80-riverines; 2-onchannels; 5-reservoirs; and 4 lake stations.?® Twice-daily observations include water and air
temperature, water levels, water discharge and ice phenomena. For each station, there are various regression models for
forecasting spring flood period flows, ten-day average discharges, monthly discharges, and maximum discharges of water.
For flash flood forecasting, the Black Sea Middle East Flash Flood Guidance System (BSMEFFG) is used.
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Figure 1 Meteorological monitoring networks in Armenia, Source: NFCS

20. The need for MHEWS in Armenia: Armenia’s exposure to rapidly intensifying climate hazards—particularly floods, flash
floods, droughts, hailstorms, and landslides—requires a shift from hazard-based alerts to a fully operational impact-based
MHEWS. The country’s mountainous terrain, steep river basins, and climate-sensitive agricultural zones heighten the
impacts of extreme events, as evidenced by the 2024 Debed River flood and recurrent hailstorms. Current systems are
constrained by aging observation infrastructure, fragmented data networks, limited spatial coverage, and insufficient
modelling capacity. Forecasting remains heavily dependent on external datasets that are not tailored to Armenia’s
topography, reducing the precision of localized hazard detection and creating operational vulnerabilities during high-
impact weather events.

21. Without this project, these systemic gaps will persist. Armenia would continue operating with outdated radar and upper-
air systems, insufficient hydrological monitoring, and forecasting tools that cannot capture local hazard dynamics. Early
warnings would remain less precise and slower to reach at-risk communities, constraining early action by emergency
responders. As climate extremes intensify, the absence of modern monitoring, modelling, and dissemination capabilities
would lead to increased socio-economic losses and continued dependence on external data sources.

22. A modern MHEWS is therefore essential to translate meteorological and hydrological forecasts into location-specific,
sector-specific, and behavior-triggering alerts. Strengthening impact-based forecasting, integrating hydrometeorological
and disaster-management systems, and improving last-mile communication will enable communities, farmers, and
emergency responders to take early protective actions. A full technical justification for this investment, covering hazard
analysis, modelling gaps, and expected resilience gains—is presented in the Feasibility Study (Annex 2).

2 |bid.
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23.

24.

However, Armenia’s current observation infrastructure remains inadequate for modern early warning operations. The two
existing radars, installed about 40 years ago, rely on outdated MRL-5 technology and no longer meet WMO requirements
for accurate precipitation estimation, hail detection, or Doppler wind measurements. Their limited coverage leaves large
portions of the country (particularly western, central, and southern mountainous regions) without reliable surveillance.
Upper-air capacity is similarly limited: the single radiosonde station in Yerevan performs only one sounding per day due
to obsolete equipment, providing insufficient atmospheric data for initializing high-resolution NWP models and supporting
aviation meteorology.

To close these gaps, the project will install Armenia’s first modern solid-state C-band dual-polarization Doppler radar at
the Amberd meteorological station, significantly improving detection of hail, heavy precipitation, and severe convective
systems, and extending national coverage. In parallel, the upper-air station will be modernized through automated
radiosonde launches and continuous real-time data transmission, restoring compliance with WMO Global Observing
System standards. Together, these upgrades form foundational elements of Armenia’s transition to a fully operational,
impact-based MHEWS. Detailed technical specifications and coverage analyses are provided in Annex 2.

Projects / programmes of complementarity or synergy

25.

The following table identifies the relevant EWS projects in Eastern Europe.

Project / programme name Year Synergies and opportunities

‘Support to National Disaster 2003-2019 This project aimed to strengthen Armenia's national and
Preparedness’ Armenia®° local disaster preparedness systems to better prepare
for, mitigate, and respond to natural, technological, and
public health hazards.

Client: UNDP

This project is synergetic with the proposed project as
both projects aim to enhance Armenia's resilience to
climate change-driven natural hazards. They each work
towards reducing the vulnerability of communities and
infrastructure. Additionally, both projects operate within
the framework of Armenia's National Adaptation Plan
(NAP). This ensures that their activities are aligned with
national priorities and contribute to long-term climate
adaptation goals.

USD 2.18 million

Glacier to Farm (G2F) Initiative3’ 2025 (approved)-ongoing | G2F initiative is a regional programme designed to
strengthen climate resilience in Central and West Asia
by improving the use of climate, cryosphere, and
hydrological information for agriculture, water
management, and food security. At present, there are no
confirmed G2F sub-projects under implementation in
Armenia. Accordingly, there is no overlap between the
USD 250 million proposed GCF-financed project and any ADB/G2F-
supported activities in Armenia.

Client: ADB

The proposed project instead focuses on establishing
core national capacities (modernized observation
infrastructure, high-resolution forecasting, impact-based
early warning services, and institutional coordination
mechanisms) that would enable effective uptake of
future ADB or G2F investments, should such initiatives
be developed. It will actively coordinate with ADB and
any future G2F implementation teams through technical
dialogue, information sharing, and alignment of climate

30 UNDP. Support to National Disaster Preparedness. https://open.undp.org/projects/00011263
31 ADB. G2F Initiative. https://www.greenclimate.fund/project/fp283
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and hydrological services. This coordination will be
facilitated through Armhydromet's mandate as
Armenia’s national hydro-meteorological service and
through the National Framework for Climate Services,
ensuring complementarity, avoidance of duplication, and
coherence with regional climate-resilience initiatives.

‘Strengthening Climate Information and
Multi-Hazard Early Warning Systems for
Increased Resilience in Azerbaijan’3?

Client: UNEP/ GCF

USD 35.1 million

2024 (approved)-ongoing

This project promotes climate hazard awareness to
enhance early warning communication and disaster
preparedness. This project will empower Azerbaijan with
better climate information and warnings through
enhanced data collection and a new weather forecasting
system.

This SAP project strengthens national forecasting,
nationwide climate-service delivery, and IBF protocols
that closely mirror Armenia’s planned MHEWS
upgrades. Its focus on institutionalizing NFCS functions
and improving uptake of climate information provides
valuable structural lessons for Armenia’s own NFCS
established under Component 1.

‘ALBAdapt — Climate Services for a
Resilient Albania’33

Client: GIZ/ GCF

USD 35.5 million

2024 (approved)-ongoing

ALBAdapt focuses on nationwide MHEWS
modernization, integration of hydromet forecasting with
civil protection systems, and strengthening last-mile
communication for rural and mountainous communities
— challenges highly relevant to Armenia.

Albania’s model for coordinating forecasting agencies
with emergency responders can guide Armenia’s
institutional arrangements with Armhydromet and the
Ministry of Internal Affairs. Lessons on inclusive
communication protocols and telecom engagement can
support Armenia’s last-mile dissemination work, while
Albania’s approach to sustainable O&M budgeting offers
guidance for integrating future EWS costs into Armenia’s
national budget.

‘Strengthening Moldova’s Disaster Risk
Management and Resilience Project’3

Client: World Bank

USD 40 million

2024 (approved)-ongoing

This project strengthens Moldova's ability to prepare for,
respond to, and effectively recover from natural hazards,
climate shocks, and eligible crises.

In conjunction with this project, the EWS Armenia project
also supports the strengthening of the state
hydrometeorological services as well as meteorological
and hydrological monitoring networks, enhance forecast
warnings and deliver relevant policy frameworks to
support DRR.

‘Scaling up climate resilient flood risk

management in Bosnia and Herzegovina'3®

2023 (approved)-ongoing

This project establishes an integrated, gender-
responsive approach to climate-resilient flood risk
management (FRM), strengthening national capacity for
long-term flood risk strategies.

32 GCF. SAP046. https://www.greenclimate.fund/project/sap046
33 GCF. SAP041. https://www.greenclimate.fund/project/sap041
34 World Bank. P504278. https://projects.worldbank.org/en/projects-operations/project-detail/P504278
35 GCF. FP216. https://www.greenclimate.fund/project/fp216




GREEN GREEN CLIMATE FUND SAP FUNDING PROPOSAL V.2.1 |Page 14

CLIMATE
FUND

Client: UNDP/ GCF

This project compliments the current EWS Armenia
project as it is in line with the UN's "Early Warnings for
USD 72.7 million All" initiative, aiming to strengthen emergency response
mechanisms, climate data utilization, early warnings,
and flood forecasting in order to reduce climate-related
loss and damage.

‘Scaling-up Multi-Hazard Early Warning 2018 (approved)-ongoing | This project will transform climate risk reduction and
System and the Use of Climate Information management in Georgia by developing and
in Georgia’3® implementing a fully integrated, impact-based MHEWS

system. The project’'s work on radar integration, AWS
expansion, and IBF workflows provides directly relevant
methodological and technical parallels for Armenia’s

lient: UNDP F
Client: UNDP/ GC Components 1 and 2.

USD 70.3 milli
mition Armenia can draw on Georgia’'s experience with

maintaining monitoring systems in complex terrain,
developing IBF matrices, and improving municipal
preparedness. Georgia’s inter-agency cooperation
model also offers practical insights for strengthening
Armenia’s NFCS, PSC functions, and coordination with
the Ministry of Internal Affairs.

‘Developing Climate Resilient Flood and 2012-2017 To address the anticipated increase in floods, landslides,
Flash Flood Management Practices to flash-floods, and mudflows, this project supported the
Protect Vulnerable Communities of governments and communities of the Rioni River Basin
Georgia'®” in developing adaptive capacity and establishing a

floodplain development policy

Client: UNDP/AF
Connecting the various activities in the EWS Armenia
project, this project delivered hazard maps, integrated
climate change risks into floodplain management and
spatial planning, and provided climate risk management
training to local authorities. This project also included the
design of flood management practices and established
flood EWS.

USD 5,316,500

Barriers to disaster risk management

26. Despite currently identifying climate-related risks and hazards to ensure the safety and protection of communities,
infrastructure, and assets, Armenia still faces barriers to effective EWS and DRR. The Feasibility Study (Annex 2) provides
a breakdown of these barriers.

Table 5 Main DRM barriers and project interventions

Barrier type Description How the project overcomes this barrier

Financial Limited funding and budgets available to A needs assessment will be conducted to identify financing

barrier implement / upgrade hydrological and gaps for MHEWS and Climate DRR. Financing mechanisms,
meteorological technologies and services such as forecast-based financing, will ensure coverage is

36 GCF. FP068. https://www.greenclimate.fund/project/FP068
37 Adaptation Fund. https://www.adaptation-fund.org/project/developing-climate-resilient-flood-and-flash-flood-management-
practices-to-protect-vulnerable-communities-of-georgia/
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Market barrier:

Limited investment capacity and incentives
to further early warning and DRR support.

accessible to vulnerable communities The project will lay the
groundwork for potential private sector participation in EWS
infrastructure and services.

Connects to Activity 3.1 Identify Financing Gaps and Develop
Innovative Solutions

Technical Armenia’s meteorological and hydrological | The implementation of this project will address the technical
barrier observation infrastructure is outdated, barriers caused by Armenia’s ageing meteorological and
largely manual, and fragmented, resulting hydrological infrastructure, which currently limits the accuracy,
in limited data accuracy, timeliness, and timeliness, and spatial coverage of climate data. Most
spatial coverage for effective early warning | observation stations rely on manual data collection, outdated
and forecasting. sensors, and fragmented transmission systems, resulting in
delays and data gaps that undermine reliable forecasting.
Upgrading to automated weather and hydrological stations,
introducing digital data transmission and processing systems,
and rehabilitating the upper-air observation network will ensure
continuous, high-quality data for real-time analysis. In parallel,
the integration of modern forecasting models, including
nowcasting and high-resolution NWP, will significantly improve
the precision of hazard detection and enable impact-based early
warnings tailored to community needs.
Connects to Activity 1.1 Upgrade and expand hydro-
meteorological monitoring infrastructure
Limited access to EWS infrastructure and This will strengthen emergency preparedness and response
inadequate training for monitoring and capacities by engaging the Emergency Response Centre to
responding to climate data hinder timely provide guidance when a disaster strikes, particularly for
mobilization against upcoming hazards. vulnerable communities.
Connects to Activity 2.2 Enhance Preparedness and Response
Capabilities.
Capacity, Limited knowledge and quality of climate This project will strengthen knowledge and communication
knowledge, data, forecasts and knowledge databases systems, containing the most up-to-date hydrological

and awareness
barrier

for communities.

information required for disaster preparedness. Through the
integration of early warning dissemination databases, the
country will not only be more equipped to prepare for natural
disasters but will also be familiar with climate-related jargon and
meteorological data.

Connects to Activity 1.2 Modernize Data Systems for Hazard
Modelling and Capacity Building; Activity 1.3 Develop Quality
Management System and Certification; Activity 2.1 Strengthen
Inclusive Early Warning Dissemination and Communication
Systems; Activity 3.2 Share Lessons and Best Practices
Regionally and Globally

Institutional
barrier

Limited coordination and information
sharing between Government departments
and non-government agencies responsible
for EWS; Limited government capacity

This project will strengthen governmental coordination and
capacity through the establishment of the National Framework
for Climate Services to allow integration of EWS and DRR into
the national and regional development policies.
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Connects to Activity 1.4 Establish National Framework for
Climate Services and Policy Integration

B.2.1. Project/Programme description (max. 1,000 words)

e Goal Statement: IF Armenia’s multi-hazard early warning systems are modernized, integrated, and supported by strong
institutional capacities, data infrastructure, forecasting capability, and dissemination mechanisms, THEN national and
local stakeholders, including vulnerable communities, will be able to anticipate, prepare for, and respond effectively to
climate-induced hazards, BECAUSE they will have access to timely, reliable, and impact-based forecasts, delivered
through improved monitoring, modelling, policy frameworks, and community-centered, inclusive communication channels,
reducing exposure and vulnerability to climate-related hazards.

e This project aims to enhance climate resilience providing more reliable weather, climate, and hydrological information. It
targets around 1.07 million direct and 1.9 million indirect beneficiaries, including vulnerable rural communities at risk from
climate-induced hazards. The approach combines the principles articulated in the "Early Warnings for All" initiative and
in the Global Framework for Climate Services (GFCS) with a value-chain approach, upgrading the early warning system
and strengthening Armhydromet. By establishing MHEWS and strengthening communication with end-users, the project
aims to reduce risks and increase resilience to climate-induced hazards.

e Conceptual Framework of the Intervention: The project’s conceptual framework is fully aligned with the Early Warnings
for All (EW4AII) initiative and the GFCS. The intervention is structured around strengthening the four EW4AII pillars (risk
knowledge, monitoring & forecasting, warning dissemination, and preparedness & response) and the five GFCS
components (user interface, observations, modelling, forecasting, service delivery, and capacity development).

e The projectis organized into three mutually reinforcing components that together establish an end-to-end, people-centred
multi-hazard early warning and early action system fully aligned with the EWA4AII initiative. Component 1 strengthens
Armenia’s technical foundation for early warning by modernizing the national observation network, introducing high-
resolution modelling and data-management systems, and institutionalizing WMO-compliant quality processes. These
investments correspond to EW4AII Pillar 2 (Monitoring, Forecasting and Detection) and the GFCS pillars on Observations,
Modelling, and Climate Services Information Systems, ensuring that Armenia can generate accurate, timely and locally
relevant hazard information.

e Component 2 ensures that the enhanced climate and hazard information produced under Component 1 reaches users in
a clear, actionable, and inclusive manner. It introduces national warning protocols based on the Common Alerting Protocol,
strengthens multi-channel dissemination systems, establishes user-feedback and verification mechanisms, and enhances
preparedness capacities of national and local authorities. Localized risk and vulnerability assessments further ensure that
early warnings translate into practical early action for diverse population groups. These measures align with EW4AIl Pillars
1, 3 and 4 by improving risk knowledge, enabling accessible and reliable warning dissemination, and strengthening
preparedness and response capacities.

e Component 3 provides the institutional, analytical, and financial enabling environment required to sustain and expand the
early warning system over time. It lays the groundwork for anticipatory action through risk-based trigger methodologies
and early action protocols, establishes MEAL systems for evidence-based refinement of operations, and promotes
innovation, applied research, and regional knowledge exchange. Public—private engagement frameworks and a
demonstration insurance pilot further strengthen long-term resilience financing options. These functions reinforce the
GFCS pillars on Capacity Development and User Interface Platforms, ensuring that the system remains adaptive,
evidence-driven, and connected to user needs.

e Together, the three components form a coherent and integrated structure where Component 1 generates high-quality
climate and hazard information; Component 2 ensures this information is delivered, understood and acted upon; and
Component 3 embeds sustainability, innovation, and future financing pathways. This structure reflects the full value chain
envisioned under the EW4AII global framework, ensuring that Armenia’s early warning capability is technically robust,
operationally effective, and institutionally sustainable.Visualization of the alignment between the project structure and the
EWA4AIl programme structure is presented in the table under section of the Annex 2.

Theory of Change Diagram
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Government maintains political will, staffing, and budget allocations to sustain and operate the national MHEWS and Armhydromet's upgraded systems.
Relevant ministries, emergency services, and local authorities cooperate, share data, and adopt standardized protocols for forecasting, warning
dissemination, and coordinated response.
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Communities continue to trust, access, and act upon climate information and early warnings delivered through improved systems. Climate, hazard, and
socio-economic data remain accessible and of sufficient quality to support modelling, impact-based forecasting, and anticipatory action.

Academic, private sector, and regional partners maintain commitment to innovation, research collaboration, and cross-border knowledge exchange.
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Figure 2 Theory of Change diagram

This section outlines key components of the projects and provides an overview of the proposed intervention. Please refer to
the Annex 2 Feasibility Study, Annex 2 for detailed elaboration of the scope of project interventions and Section 5.6 for details

on the conceptual framework of the proposed activities and how they are situated within the four pillars of MHEWS.

Component 1: Climate Information Services Delivery

Outcome 1: More accurate, reliable, and timely hydro-meteorological forecasts are produced and used nationally to

anticipate climate-related hazards

Output 1.1 Modernized observation infrastructure generating higher-quality real-time hydrometeorological data.

Activity 1.1.1
radiosonde, hydrology stations).

This activity upgrades Armenia's core observation capabilities by replacing outdated radar and upper-air systems and
strengthening the hydrological network. The investments close critical data gaps identified in Annex 2. Feasibility Study

and enable real-time, high-quality data streams needed for forecasting and modelling.

* Install a C-band dual-polarization Doppler radar at Amberd

Install and operationalize modern hydro-meteorological observation systems (C-band radar, upper-air
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* Modernize the upper-air radiosonde system with automated launches
» Upgrade priority hydrological stations with automated sensors and telemetry
* Integrate radar, hydrology, and upper-air feeds into national data systems

Output 1.2 Integrated data, modelling, and NWP systems operational for short-range and impact-based forecasting.
Activity 1.2.1 Modernize data storage, processing, and modelling systems to support dynamic, multi-hazard forecasting.

This activity consolidates all observational inputs into an integrated modelling environment, enabling high-resolution NWP,
hazard-specific modules, and nowcasting functions consistent with FS recommendations.

* Establish centralized high-availability data architecture

* Deploy HPC environment to support high-resolution NWP and hazard models
* Integrate radar, upper-air, hydrological, and satellite data streams

* Institutionalize QA/QC routines and data governance procedures

Activity 1.2.2 Build institutional capacity to interpret, manage, and use climate data for forecasting and risk analysis.

Training develops the institutional skills needed to interpret upgraded model outputs, operate HPC infrastructure, and
apply hazard-specific forecasting tools.

* Training on radar and upper-air interpretation
* Capacity-building on NWP workflows and modelling tools
* Exercises to strengthen operational forecasting procedures

Output 1.3 Quality management and operational procedures institutionalized in Armhydromet for WMO-certified climate
services.

Activity 1.3.1 Implement a WMO-compliant Quality Management System for climate services.

A Quality Management System covering observations, modelling, forecasting, and data exchange is introduced to
standardize operations and ensure compliance with WMO frameworks.

* Develop SOPs, calibration procedures, documentation standards
« Strengthen calibration laboratory functions
» Conduct internal audits and verification routines

Output 1.4 National Framework for Climate Services (NFCS) operationalized and embedded in policy and sectoral
planning.

Activity 1.4.1 Operationalize the NFCS and integrate climate services into national development and DRR frameworks.

This activity operationalizes the NFCS by formalizing governance structures, building a digital platform, and embedding
climate services into planning instruments.

» Establish NFCS steering and technical working groups

* Develop national climate-services policy and operational guidelines

* Create a digital NFCS platform for products, feedback, and co-production

* Support integration of climate information into selected national planning processes

Component 2: Impact-based MHEWS and Early Action

Outcome 2: Communities and institutions receive and act on timely, accessible, and people-centered early warnings
for climate-related hazards.

Output 2.1 Inclusive, multi-channel early warning dissemination system operational and accessible to diverse users.
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Activity 2.1.1 Establish and operationalize standardized, inclusive protocols for warning dissemination.

This activity develops CAP-compliant warning templates and embeds standardized issuance and dissemination workflows
across agencies and communication channels.

* Introduce national Common Alerting Protocol (CAP) standard

* Develop hazard-specific CAP templates and severity/color-code system
» Formalize SOPs for validation, issuance, and communication workflows
» Harmonize protocols across telecom, media, and government systems

Activity 2.1.2: Develop and upgrade communication tools, platforms, and networks for last-mile delivery.

Feasibility Study recommendations guide upgrades to digital, broadcast, and telecom channels to ensure redundancy and
broad accessibility.

* Improve SMS, mobile app, and digital platforms for alerts

* Strengthen radio/TV and loudspeaker systems for remote areas
* Deploy dashboards for real-time monitoring of dissemination

* Ensure accessibility formats (audio/visual, simplified messages)

Activity 2.1.3: Implement feedback, verification, and user-interface mechanisms.
Mechanisms are created to monitor warning performance and incorporate user input into product design.

» Operate National Climate Outlook Forum and user-dialogue groups
» Establish systems for feedback and verification of alerts
» Adapt warning formats based on user inputs

Output 2.2 Preparedness and response capabilities of national and local authorities strengthened for coordinated early
action.

Activity 2.2.1: Strengthen preparedness capacities through training and simulation exercises.

Authorities at national and regional levels are trained to interpret warnings, activate preparedness measures, and
coordinate responses.

* Training on interpretation of impact-based warnings
» Multi-agency drills and simulations
* Refinement of SOPs based on lessons learned

Activity 2.2.2: Conduct local vulnerability and risk assessments to support early action.

This activity will develop local risk profiles and early-action triggers aligned with forecast-based action
methodologies, informed by engagement with local communities. These insights will support the design of
community-based disaster risk reduction strategies tailored to the hazards and social contexts of each marz

* Prepare community-level risk and exposure profiles
* Identify hazard-specific early action triggers
* Integrate risk information into preparedness and contingency plans

Activity 2.2.3 Formalize coordination between national, local, and civil society actors.

This activity strengthens Armenia’s ability to take coordinated early action by clarifying institutional roles, establishing
structured information flows, and embedding early-warning and early-action procedures into national and local DRM
systems. A unified coordination framework will be developed and adopted, aligning Armhydromet’s forecasting workflows
with the Crisis Management National Center (CMNC), regional authorities, and community-level actors. Digital tools and
existing platforms will be used to support harmonized access to hazard information and preparedness protocols.
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* Develop a Unified Emergency Coordination Framework defining roles, decision flows, communication channels, and
activation timelines

» Establish routine coordination processes between Armhydromet, CMNC, and regional/municipal authorities

» Formalize participation of civil society groups in preparedness, communication, and drills

* Integrate hazard maps, risk profiles, and early-action protocols into CMNC'’s digital systems

Component 3: Improving CIEWS for Investment and Financial Decision

Outcome 3: Institutionalized anticipatory action, innovation, and learning systems enabling future resilience
financing.

Output 3.1 Anticipatory action foundations and public—private engagement frameworks established.
Activity 3.1.1 Conduct risk assessments and design anticipatory action protocols

This activity establishes Armenia’s evidence base for anticipatory action by conducting comprehensive risk assessments,
developing a national Anticipatory Action Roadmap, and formulating Early Action Protocols. The assessments integrate
hazard modelling, vulnerability analysis, and local knowledge to define triggers and seasonal risk patterns. The roadmap
sets institutional roles, operational procedures, and scale-up pathways, while Early Action Protocols translate these into
actionable, hazard-specific procedures tested through exercises.

* Produce Anticipatory Risk Profiles for each marz using hazard models, vulnerability analysis, and local knowledge

* Develop a national Anticipatory Action Roadmap with trigger methodologies, decision rules, and institutional
arrangements

» Co-develop hazard-specific Early Action Protocols defining triggers, predefined actions, and communication workflows
* Test protocols through simulations and refine them for national adoption

Activity 3.1.2 Strengthen public—private partnerships and climate-resilience financing mechanisms

This activity establishes frameworks and pilots that enable private-sector engagement in climate-risk management. It
develops national cooperation models, supports data-sharing protocols, and implements a de-risked weather-index
insurance pilot to validate feasibility and generate evidence for scale-up. A PPP Implementation Toolkit will codify
templates, risk-sharing models, and institutional arrangements.

* Develop a national PPP and climate-risk finance framework for cooperation with insurers, telecoms, banks, and data
providers

» Implement a weather-index insurance pilot using radar/NWP datasets and actuarial modelling

* Design de-risked product testing processes: trigger definition, awareness, enrolment, and digital claims verification

* Produce a PPP Implementation Toolkit with institutional templates and policy recommendations

Output 3.2 Monitoring, Evaluation, Accountability and Learning (MEAL) systems operational to support adaptive
management.

Activity 3.2.1 Develop and implement harmonized MEAL frameworks.

This activity establishes an integrated MEAL framework tailored to MHEWS and anticipatory action. It harmonizes
indicators, reporting responsibilities, and analytical routines across national and municipal institutions, and embeds after-
action review processes to drive adaptive management.

* Define indicators for warning performance, activation thresholds, inclusion, and preparedness actions
» Establish reporting flows, verification mechanisms, and standard review templates

* Develop digital dashboards for visualization of key indicators

* Integrate the framework into NFCS and anticipatory-action governance structures

Activity 3.2.2 Train government officers and responders in MEAL tools and data use.
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This activity builds institutional capacity to apply MEAL tools, interpret data for operational decisions, and document
lessons. It uses a Training-of-Trainers model and partners with universities to embed MEAL concepts in academic
curricula. Learning outputs will be synthesized into annual reports and policy briefs.

* Deliver training on interpreting MEAL indicators, validating triggers, and analyzing operational reviews
* Provide tools for documenting preparedness actions, community feedback, and response outcomes

» Produce MEAL reports and policy briefs supporting national decision-making

* Develop community-friendly knowledge products

Output 3.3 Innovation, research partnerships, and regional knowledge exchange strengthened
Activity 3.3.1 Strengthen innovation, research partnerships, and regional knowledge exchange.

This integrated activity creates a national innovation environment, formalizes applied research partnerships, and enables
structured regional cooperation with GCF EWS programs in Georgia and Azerbaijan and global platforms such as WMO
networks and the Anticipation Hub.

» Operate a national innovation platform for forecasting tools, communication interfaces, and preparedness applications

» Support applied research on risks, vulnerability, early warning uptake, and cost—benefit analysis of early action

» Update university curricula and build long-term specialist pipelines

+ Facilitate regional exchanges, cross-border learning, and dissemination of lessons through case studies and digital
products

B.2.2. Outcome mapping to GCF results areas and co-benefits categorization

GCF Mitigation Results Area (MRA 1-4) GCF Adaptation Results Area (ARA 1-4)
o MRA 1 MRA 2 MRA 3 MRA 4 ARA 1 ARA 2 ARA 3 ARA 4
utcome L - "
Energy Low-emission | Building, cities, | Forestry and |Most vulnerable| Health, well- Infrastructure |Ecosystems and
number : . . . :
generation and transport industries, land use people and | being, food and and built ecosystem
access appliances communities | water security | environment services
Outcome 1 O ] ] O O
Outcome 2 O O [l O L] O
Outcome 3 O O O O O O
Co-benefit Ll
number . . . . I
Environmental Social Economic Gender Adaptation Mitigation
Co-benefit 1. -
Improved water
resource
management O O O O
through better flood
and drought
forecasting
Co-benefit 2. -
Increased  safety
and security for
communities [ O [ -
through early
warnings
Co-benefit 3. -
Reduced economic O O O O
losses from
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climate-related
disasters (e.g.,
agricultural
damage,
infrastructure
losses)
Co-benefit 4. -
Strengthened
national  adaptive
capacity  through O O O
upgraded  hydro-
meteorological
networks

B.3. Implementation / institutional arrangements (max. 750 words)

The project will be implemented under a clear institutional and governance structure that ensures efficiency, accountability,
and strong country ownership. The implementation structure builds on Armenia’s existing national mechanisms for climate
action and disaster risk reduction, involving two key government institutions as the Accredited Entity (AE) and Executing
Entities (EEs).

The Accredited Entity for this project is the Environmental Project Implementation Unit State Agency (EPIU). EPIU will be
responsible for overall project oversight, fund management, monitoring and reporting to the GCF. As a National Implementing
Entity for the Republic of Armenia accredited to the GCF, EPIU has the fiduciary capacity to manage grants, procure services,
and ensure compliance with the Fund’s standards and policies.

Two Executing Entities will be responsible for the day-to-day execution of project activities:

The “Hydrometeorology and Monitoring Center” State Non-Commercial Organisation is Armenia’s national hydro-
meteorological service and the primary authority responsible for meteorological observations, hydrological monitoring, weather
and climate forecasting, and the provision of climate information services. The institution operates the national observation
network, including radar, surface, upper-air, and hydrological stations, and manages data processing, modelling, and climate-
service delivery in line with WMO standards.

The main activity and objectives of Armhydromet include:

e Promoting the rational use of the components of the environment — atmospheric air, water resources, flora and fauna,
including specially protected areas of nature and forests, protection of lands and subsoil, and natural resources (excluding
mineral resources) by observing the components of the environment and the factors affecting them; creating registering,
analyzing, distributing and maintaining sufficient data to assess the situation, as well as through climate monitoring,
science-based analysis and assessment of climate change;

e Receiving information describing the state of hydrometeorological elements (atmospheric pressure, wind, humidity, air
and water temperature, water level and charge, flood, freezing, etc.) and processes, by conducting observations,
surveying received information, using, providing, maintaining, assessing and forecasting the situation, as well as ensuring
the organization and implementation of works of active influence on atmospheric phenomena and radar observations in
the territory of the Republic of Armenia.

Armhydromet’s technical mandate and operational expertise make it the most suitable entity to execute the activities under
Components 1 and 2, which focus on modernizing observation systems, strengthening modelling and forecasting capacities,
institutionalizing quality management processes, and operationalizing the National Framework for Climate Services. Under
the project, Armhydromet will lead all technical implementation related to infrastructure upgrades, data and modelling systems,
climate-service delivery, and the development of impact-based forecasting products, working in close coordination with the
Ministry of Environment and the national emergency management authorities. As Armenia’s national hydro-meteorological
service, Armhydromet will also be responsible for the routine operation and maintenance of national observation, forecasting,
and early warning systems, with operation and maintenance costs covered through its annual state budget allocations in line
with national public-finance procedures.

EPIU itself will also act as the Executing Entity for Output 3, which focuses on anticipatory action protocols, MEALs, as well
as exploring resilience financing mechanisms and facilitating public-private partnerships.

Each Executing Entity will be responsible for managing the technical delivery of assigned activities, contracting services,
conducting procurements under national and GCF procurement guidelines, ensuring environmental and social safeguards
compliance, and financial reporting to the AE (EPIU). Further description of the functions of each entitiy as an EE is provided
in Annex 2.

Legal and Contractual Arrangements

e Prior to the commencement of the project implementation Subsidiary Agreement will be concluded between the EPIU,
acting in its capacity as the AE, and the Armhydromet, designated as the EE for Components 1 and 2. The Agreement
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will clearly define the roles, responsibilities, and accountability arrangements of both parties, including specific
deliverables, reporting and monitoring obligations, financial management provisions, and safeguards compliance
requirements. The Subsidiary Agreement will serve as the legal instrument governing the transfer and use of GCF
proceeds allocated to Armhydromet. It will specify the disbursement schedule, documentation required to support fund
requests, and procedures for financial reporting and audit. The Agreement will also stipulate adherence to applicable
national laws and regulations of the Republic of Armenia, as well as to the GCF policies and standards relating to
procurement, environmental and social safeguards, gender, and anti-corruption.

In its capacity as an EE for Components 1 and 2, Armhydromet will engage qualified service providers and experts
through nationally regulated procurement procedures consistent with the Law on Procurement of the Republic of Armenia
and the project’s Procurement Plan, and hiring procedures in line with national legislation. Resulting service provision
contracts or agreements will cover specialized technical support areas, including quality-management systems,
institutional capacity development, and design of resilience-financing instruments, etc.

e Inits capacity as Executing Entity for Component 3, the EPIU will engage qualified service providers and experts through
nationally regulated procurement procedures consistent with the Law on Procurement of the Republic of Armenia and the
project’s Procurement Plan, and hiring procedures in line with national legislation. Resulting service provision contracts
or agreements will cover specialized technical support areas, including quality-management systems, institutional capacity
development, and design of resilience-financing instruments, etc.

e Each Executing Entity (Armhydromet for Components 1-2 and EPIU for Component 3) will independently procure and
contract specialized technical service providers required for the implementation of its assigned activities, in line with
national procurement regulations and the approved Procurement Plan.

All agreements will adhere to GCF procurement policies, EPIU’s fiduciary standards, and relevant Armenian national
regulations.

Governance Structure

A Project Steering Committee (PSC) will be established to provide strategic oversight, ensure coordination between relevant
ministries and stakeholders, and guide high-level decision-making. The PSC will be chaired by a senior representative from
the Ministry of Environment and include representatives from:

e Ministry of Internal Affairs (oversight on disaster risk management and early warning systems)
e Ministry of Territorial Administration and Infrastructure

e  Ministry of Economy

e Representatives of targeted regional and local authorities

o Civil society and private sector representatives as appropriate.

The PSC will meet at least twice per year to review project performance, approve annual workplans, and resolve major
implementation issues.

A Project Management Unit (PMU) will be established within EPIU to oversee day-to-day project management, monitoring
and evaluation, procurement, financial management, reporting, and coordination with the EEs. Details regarding PMU
composition can be found in the Annex 2 Feasibility Study, Section 6.2

Implementation ar