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PREFACE 

 

On 2 July 2010 the Government of Georgia adopted governmental program ά¦bL¢95 D9hwDL! ²L¢Ih¦¢ 
th±9w¢¸έΦ The program lists short-term priorities of the Government which should be fulfilled for reaching 
the ŘŜǾƻǘŜŘ ƻōƧŜŎǘƛǾŜ ƻŦ ǘƘŜ DƻǾŜǊƴƳŜƴǘ ƻŦ DŜƻǊƎƛŀ άUnited Georgia without PovertyέΦ !ƳƻƴƎ ǘƘŜǎŜ ǎƘƻǊǘ-
term priorities are: development of infrastructure (energy, road and water supply), village development 
towards development of agriculture, revitalization of Georgian cities and recreational territories, minimizing 
a risk of natural catastrophes pursuant to early notices. All these directions as well as others require high 
advanced technologies and in this regard the establishment of advanced/inn0vative technologies university 
in Batumi city of Adjara Autonomous Republic, has been several times declared by the Government. 
!ƴƻǘƘŜǊ ǎǘǊŀǘŜƎƛŎ ŘƻŎǳƳŜƴǘ ŘŜǾŜƭƻǇŜŘ ƛƴ ǘƘŜ ŎƻǳƴǘǊȅ ŀƴŘ ŀŘƻǇǘŜŘ ōȅ ǘƘŜ DƻǾŜǊƴƳŜƴǘ ƛǎ ǘƘŜ ά{ǘŀǘŜ 
Strategy on Regional Development of Georgia for 2010-нлмтέ. This document also considers technologies as 
one of the priority directions in the sustainable development of regions. Chapter VI of the Strategy 
considers the support to the development of innovations, new technologies and entrepreneurship. The 
SǘǊŀǘŜƎȅ ƘƛƎƘƭƛƎƘǘǎ ǘƘŀǘ άComprehensive technological progress entails the growth of competition, its scale 
and speed amongst nations with competitive knowledge and innovation capacity playing a determining role 
in this process. The growing competitiƻƴ ƛƴ ǘƘŜ ǿƻǊƭŘ ƳŀƪŜǎ ƛǘ ŎƭŜŀǊ ǘƘŀǘ DŜƻǊƎƛŀΨǎ ŜŎƻƴƻƳƛŎ ŘŜǾŜƭƻǇƳŜƴǘ 
and security require the creation of a regional economic strategy which is oriented towards a knowledge of 
economy, innovations and new technologiesέΦ Support to the creation of Regional Innovation Centres is one 
of the tasks planned in the Strategy and this approach echoes the international process on technology 
transfer initiated at the Rio Summit in 1992 ŀƴŘ ƛƴǘŜƴǎƛŦƛŜŘ ŀŦǘŜǊ tƻȊƴŀƴΩǎ ŘŜŎƛǎƛƻƴǎ ǊŜƎŀǊŘƛƴƎ ǘƘŜ ŎƭƛƳŀǘŜ 
change related technologies. 
 
Georgia is actively involved in the technology transfer negotiation process under the UNFCCC and welcome 
the idea of establishment of regional centers of excellences. Conducting the national level technology needs 
assessment process is being considered by the Government of Georgia as very important contribution from 
the UNFCCC and GEF to the development of indigenous know-how and transfer of climate change 
adaptation and mitigation technologies within the framework of international process. Several advanced 
technologies and action plans are recommended by the project for their import and implementation. 
Development of technology database in the framework of techwiki system could be considered as the most 
important achievement of the project which should be further extended by the country with the support of 
the Centres of Excellences. 
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Technology Needs Assessments Report 

Executive Summary 

The current process of Technology Needs Assessment (TNA) is the continuation of already accomplished and ongoing 
ŎƭƛƳŀǘŜ ŎƘŀƴƎŜ ǎǘǳŘƛŜǎ ƛƴ DŜƻǊƎƛŀΣ ƛƴŎƭǳŘƛƴƎ DŜƻǊƎƛŀΩǎ Lƴƛǘƛŀƭ ŀƴd Second National Communications, previous TNA 
process conducted in 2000-2002, regional climate change studies survey on removing barriers to the local utilization of 
renewable energy sources, studies on energy efficiency and renewable energy potential of Georgia, etc. In line with the 
common approach, the TNA process was developed in two directions ς adaptation and mitigation. 
 
Stocktaking exercise for the selection of priority areas for adaptation technologies has been carried out by the 
Adaptation team leader, the Project Coordinator and the representative of the Ministry of Environment Protection in 
close cooperation with the PSC members and different stakeholders. As a result three priority sectors have been 
identified: The Black Sea coastal zone represented by a new segment (Anaklia) not considered in previous studies, 
extreme geological events (landslides, mudflows, floods) and agriculture (land degradation, water erosion and 
irrigation). 
 
Two sets of criteria have been considered for the selection of technologies: general, country level criteria based on 
ŎƻǳƴǘǊȅΩǎ ǇǊƛƻǊƛǘƛŜǎ ŀƴŘ ǎŜŎǘƻǊ ǎǇŜŎƛŦƛŎ ŎǊƛǘŜǊƛŀΦ /ƻǳƴǘǊȅ ǿƛǎŜ ƎŜƴŜǊŀƭ ŎǊƛǘŜǊƛŀ ǿŜǊŜ ǳǎŜŘ ŦƻǊ ǘƘŜ ŀǎǎŜǎǎƳŜƴǘ ƻŦ Ƴƻǎǘ 
vulnerable to the climate change sectors and ecosystems, while sector wise specific criteria were considered in 
selecting technologies for different subsectors. Based on general criteria for the Black Sea coastal zone protection, 
particularly in the tourism development areas and free economic zones, land degradation caused by water erosion and 
natural disasters in mountainous ecosystems were selected as highest priority sectors and ecosystems. Along with 
these priorities assessment of irrigation systems and irrigation technology needs have been commissioned by the PSC 
to the TNA Adaptation team. 
 
Current status of technologies in the selected sectors (Agriculture, the Black Sea coastal zone and Extreme Events) has 
been assessed using available information on their deployment through the second half of the past century. An 
overview of multiple coast protection efforts undertaken since 1940es in the Poti segment of the Black Sea coastal zone 
has indicated that in accumulative coasts it is reasonable to conduct the protection and fortification of separate 
damaged areas within a single litho-dynamic system. In Agriculture sector different soil water erosion prevention 
technologies are reviewed along with the survey of current status of irrigation systems in the Kakheti region of East 
Georgia, and in Extreme Events sector a number of measures are discussed currently used for the protection of 
territories from landslides, mudstreams and floods. 
 
 For the Black Sea coastal sector a number of coastal zone protection technologies are discussed. They include beach 
nourishment using inert material from nearby sources, construction of sediment-retaining piers and system of boons, 
creation of stone and rock piles and artificial capes, artificial expansion of coastal dunes in width and in height, creation 
of artificial underwater reefs, setting up of decentralized early warning system, etc. Different sets of technologies have 
been considered for different vulnerable segments of the Black Sea coastal zone. 
 
For the Anaklia segment of the Black Sea coastal zone a combination of 5 different coastal zone protection technologies 
are recommended, including: 

¶ Artificial filling with inert material, including creation of gravel-pebble beaches; 

¶ Creation of artificial capes; 

¶ Artificial extension of coastal dunes (knolls) in width and in height. In case of rapid sea-level rise ς 
construction of dams; 

¶ Creation of artificial reefs using reef-balls; 

¶ Setting up of decentralized early warning system. 
 

In the Rioni Delta segment following technologies are prioritized according to their ranking: 

¶ Setting up of early warning system; 

¶ Increase of Poti City Canal capacity; 
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¶ Construction of sediment-ǊŜǘŀƛƴƛƴƎ ǇƛŜǊ ŀǘ ǘƘŜ tƻǘƛ /ŀƴȅƻƴ ŀƴŘ ōƻƻƴǎ ǎƻǳǘƘ ǘƻ ǘƘŜ ά5ƛŘƛέ LǎƭŀƴŘΤ 

¶ tƛƭƭƛƴƎ ƻŦ ǊƻŎƪǎ ŀƴŘ ǎǘƻƴŜǎΣ ōŜŀŎƘ ƴƻǳǊƛǎƘƳŜƴǘ ƛƴ ǘƘŜ ŀǊŜŀ ƻŦ ά5ƛŘƛέ LǎƭŀƴŘΦ 
In the Chorokhi Delta (Adlia) segment of the Black Sea coastal zone following technologies are prioritized according to 
their ranking: 

¶ Beach nourishment at the Adlia emergency section; 

¶ Construction of the boon system in the Batumi-Adlia coastal zone; 

¶ Creation of stone piles at the emergency strip near Adlia; 

¶ Construction of sediment retainers in front of Batumi underwater canyon. 
 

R. Rioni Delta and Anaklia segment are identified as the most vulnerable segments as far as these two segments are 
particularly focused by the Government as economy and tourism development priorities. New detailed mapping of 
flood risk areas at the Black Sea coastal zone and application of computer models for monitoring and forecasting 
climate change impact on a sea coastal zone are recommended as general needs for the implementation of adaptation 
measures and risk mitigation. It would be almost impossible to prepare, implement and monitor adaptation measures 
without the relevant local infrastructure on site and national/regional adaptation policies.  
 
In the Agriculture sector 2 technologies are considered against soil water erosion: the USLE method and terrace. Based 
on estimations of soil losses caused by water erosion and assessed through the special equation, different 
combinations of tillage and sowing could be recommended to local households and farmers. Making qualified 
recommendations on specific measures requires special education and training. The TNA team has prepared the pilot 
project proposal/TAP to adopt and implement this technology in Georgia (in Adjara region). 
 
Three types of technologies have been assessed and prioritized as wind erosion protection measures: low-till 
technology, no till technology and windbreakers. Among them the highest priority is given to Agroforestry ς the 
rehabilitation and planting of wind-breakers. The prioritization of technologies against soil salination resulted in giving 
highest priority to biological melioration, followed by liming of alkali soils and, finally, to desalination by washing salts 
into deep layers of the soil. 
 
The survey of irrigation technologies in the Kakheti region led to the following conclusions: the highest priority is to be 
given to the drip irrigation technology and the second priority ς to the artificial raining technology. The rehabilitation of 
traditional irrigation systems facing new types of barriers after breaking the Soviet Union is also considered to be quite 
important for the country.  
 
In the Natural Disaster sector the prioritization of technologies for the management of extreme geological events led to 
the conclusion that the first priority must be given to the low-cost protective measures against the landslides. The 
second ranking technology appeared to be cleaning and leveling of riverbeds against mudflows. Third priority is 
mapping of hazardous geological sites and providing long-term forecast of their development. 
 
All these technologies listed above are included  in the technology data system  (www.tnageorgia.wikispaces.com). 
 

 

 

 

 

 

http://www.tnageorgia.wikispaces.com/
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Chapter 1  

Introduction 

At COP 4 in Buenos Aires with Decision 2/CP4 Parties to the UNFCCC requested the GEF to provide funding to 
developing country Parties to enable them identify and submit to the COP, their prioritized technology needs, especially 
as concerns key technologies needed in particular sectors of their national economies conducive to addressing climate 
change and minimizing its adverse effects. Based on this decision countries have received the financial support and 
initiated TNA process as phase two of the initial national communications in 2000. Georgia implemented the project in 
2001 and only energy sector and energy efficient technologies have been selected by the Country as priority that time. 

In 2008 the Poznan Strategic Programme on Technology Transfer was adopted by the CoP 14 which initiated the new 
phase of TNA process. There are three funding windows to support technology transfer under the Poznan Strategic 
Programme, namely: (1) technology needs assessments (TNAs); (2) piloting priority technology projects; and (3) 
dissemination of GEF experience and successfully demonstrated environmentally sound technologies (ESTs). The GEF 
has also proposed a Long-Term Programme on Technology Transfer, which was presented to COP 16 in 2010. Under 
GEF-5 (2010-2014), funding pledge for climate change mitigation program has expanded to approximately $1.4 billion, 
and the climate change strategy now embraces technology transfer as a priority, with the entire portfolio supporting it 
directly or indirectly. Today, the GEF is supporting technology transfer activities in almost 100 developing countries.  

The current Global TNA project, deriving from window (1) of the Strategic Program on Technology Transfer, is designed 
to support 35 to 45 countries to carry out improved Technology Needs Assessments within the framework of the 
UNFCCC.  The assessments will involve amongst others in-depth analysis and prioritization of technologies, analysis of 
potential barriers hindering the transfer of prioritized technologies as well as issues related to potential market 
opportunities at the national level.  National Technology Action Plans (TAPs) agreed by all stakeholders at the country 
level will be prepared consistent with both the domestic and global objectives.   Each TAP, which will outline essential 
elements of an enabling framework for technology transfer consisting of market development measures, institutional, 
regulatory and financial measures, and human and institutional capacity development requirements, will also include a 
detailed plan of action to implement the proposed policy measures and estimate the need for external assistance to 
cover additional implementation costs. The project will also help provide feedback to fine tune methodologies and 
contribute to the revision of the new TNA Handbook through an iterative process involving the national project 
partners and regional centers of excellence (www. http://www.thegef.org/gef/greenline/september-2011/community-
sustainable-management-traditionally-protected-natural-forest-res). 

This project is the part of global TNA process. Both adaptation and mitigation sections are being considered in this 
ǇƘŀǎŜ ƻŦ ¢b!Φ .ŀǎŜŘ ƻƴ ǘƘŜ ǊŜǎǳƭǘǎ ƻŦ DŜƻǊƎƛŀΩǎ {b/ ŀƴŘ ƻǘƘŜǊ ƻƴƎƻƛƴƎ ŀƴŘ ƛƳǇƭŜƳŜƴǘŜŘ ŎƭƛƳŀǘŜ ŎƘŀƴƎŜ ǇǊƻƧŜŎǘǎ 
adaptation is the first priority within the climate change policy of the Country. Land degradation, extreme events and 
the Black Sea coastal zone are priorities identified and considered in the adaptation TNA. In addition special attention 
has been given in the TNA process to local know-how. 

A strong national leadership is needed to conduct a TNA successfully. Considering that the ultimate mandate of TNA 
extends beyond the mandate of one ministry, the TNA process has been led by an inter-ministerial Steering Committee 
that includes experts from all relevant ministries and/or agencies for the TNA. Principle constrain identified in the TNA 
implementation process are the lack of knowledge among the national experts about advanced technologies available 
at the market and therefore the main conclusion of the TNA process is that international support in development of 
technologies relevant to the national and local needs (this is important particularly for the adaptation technologies) and 
availability of required technologies at the market should be provided through the regional centres of excellences 
planned to be established by the international society. Urgency of establishment of such centres is obvious.  
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Chapter 2 

Institutional ŀǊǊŀƴƎŜƳŜƴǘ ŦƻǊ ǘƘŜ ¢b! ŀƴŘ ǘƘŜ ǎǘŀƪŜƘƻƭŘŜǊǎΩ 
involvement 

2.1 TNA team and national project coordination  

Current process of Technology Needs Assessment (TNA) is the prolongation of the already accomplished and ongoing 
ŎƭƛƳŀǘŜ ŎƘŀƴƎŜ ǎǘǳŘƛŜǎ ǎǳŎƘ ŀǎΥ DŜƻǊƎƛŀΩǎ ƛƴƛǘƛŀƭ ŀƴŘ ǎŜŎƻƴŘ ƴŀǘƛƻƴŀƭ ŎƻƳƳǳƴƛŎŀǘƛƻƴǎΣ previous TNA process conducted 
in 2000, regional climate change studies, removing barriers to the local utilization of renewable energy sources 
(particularly hydro and geothermal), etc. All these studies consider different technology options for adaptation or 
mitigation measures in different ecosystems and sectors of economy.  Recently there is not any inter-ministerial 
coordination body considering climate change issues. Reason is frequent changes in high level government officials 
requiring high frequent update of such a Board. Therefore, the current practice of the government is a case-by-case 
(project-by project) establishment of a Project Steering Committee (PSC) for the purposes of coordination of project 
related processes, identification of project strategy and monitoring of its implementation. For the TNA project such 
committee was established by the Ministry of Environment Protection which is the UNFCCC national focal point. The 
PSC was established on 26 November 2010 under the Ministerial Order #i603 and consists of 11 members, 
representatives of different Ministries: Deputy Minister of Environment Protection, head of PSC. Full list of PSC 
members and contacts are provided in Annex IV and Fig. 1 demonstrates the TNA implementation structure. 

 

One of the barriers identified to the TNA process is absence of one responsible for the process national body or unit.  

National coordination and participation

TNA PSC  Decision making 
process 

TNA  National 
Coordinator

TNA National 
Consultant/ 

Adaptation Team 
Leader

Mitigation Team 
Leader/TNA 

assess

Representative of 
PSC

Core Stakeholders in 
mitigation process

Core stakeholders in 
adaptation process

Core stakeholders in 
development of indigenous 

technologies

Wide list of stakeholders: private sector, technology importers, NGOs, local
municipalitiesandcommunities

TNA strategy

TNA Committee

Technical assessment

 

Fig. I-2.1 National coordination of TNA project 

Adaptation and mitigation teams have been separately established for conducting the TNA process. Structure of 
adaptation team is provided in the Fig. I-2.1 
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National Adaptation Team

TNA  National Coordinator (Ms. 
Tsereteli)

TNA National Consultant/ 
Adaptation Team Leader (Ms. 

Shvangiradze)

Representatives of CENN 
(Ms. Mtvarelidze) and local 

Municipalities (TBD)

Representative of 
PSC (Mr. Lazriev)

Group I
Agriculture: land degradation and 
irrigation (Mr. Gogichaishvili, Mr. 

Geladze

Group III
The Black Sea coastal zone. Mr. 

Lominadze

Group II
Extreme Events. Mr. 

Gaprindashvili

Wide list of stakeholders: private sector, technology importers, NGOs, local 
municipalities and communities 

 

Fig. I-2.2 Implementation structure of adaptation section of TNA Georgia 

 

2.2 Stakeholder Engagement Process in TNA ς Overall assessment 

Broad stakeholder consultation process involving technical experts from different sub-sectors considered for 
adaptation and mitigation has been initiated in the beginning of the TNA process. The first stakeholder consultation 
meeting for selection of priority sectors was conducted on 9 September 2010. Technology Fact Sheets (TFS) have been 
distributed amongst the stakeholders for filling up with information on the relevant technologies. Minutes of 
stakeholder consultation meetings and workshops as well as the lists of stakeholders for each sector are provided as 
Annex IV. 

The PSC is another group of stakeholders dealing mainly with prioritization of sectors and selection of indicators for 
prioritization of priority sector related technologies. Interpretation of criteria was challenge for the PSC consultation 
process and for the technology selection process. TNA team has done a lot consultation with each expert in order to 
ensure the common understanding of selection criteria. In case of proposal development more close consultations have 
been conducted with the local municipalities (Municipality of Khulo and Keda regions in Adjara).  

Lack of awareness and information gaps, in particular technology implementation and maintenance costs, were 
another impediment to needs assessment process.  
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Chapter 3 
 

Sector prioritization for adaptation 
Stocktaking exercise for selection of priority areas for adaptation technologies has been carried out by the adaptation 
team leader (Ms. Marina Shvangiradze), the project coordinator (Ms. Maka Tsereteli) and the representative of the 
Ministry of Environment (Mr. G.Lazriev, Head of Climate Change Unit). Two different processes have been established 
in parallel reviewing climate change impact related studies such as: Initial and Second National Communications of 
Georgia [2,4]; first TNA project document [3]; CC risk assessment in the South Caucasus Region implemented by   three 
Caucasus countries (Armenia, Azerbaijan, Georgia)[6]; a project implemented by the CENN (Caucasus Environmental 
NGO Network) considering the impact of CC in 6 municipalities of   West and  East Georgia (ongoing); some other 
studies performed by different research institutions and NGOs and interview consultations with climate change related 
society; representatives of Ministries (Agriculture, Infrastructure Development, Health) and NGOs (CENN, REC, Green 
Movement, Green Alternative, etc) and others. The list of interviewed experts is attached to this report as Annex IV. 

The results of this stocktaking exercise were presented to the PSC at its first meeting on 23 December 2010. Based on 
the decision of PSC on priority sections for adaptation, the adaptation team of TNA project was established. The 
diagram of TNA adaptation team structure is showed in Fig. 2 above.  

Three priority sectors have been agreed by the PSC. Most of the areas of the Black Sea coastal zone have well 
developed infrastructure, are densely populated and are being developed as touristic areas or free economic zones. 
Changes, such as the sea level raise and intensification of high waves, observed for the last decades in the Georgian 
segment of the Black Sea coastal zone, give confidence that the anticipated risk from the sea is increasing and is 
considered as a number one threat because of its suddenness and intensity. Next to the coastal zone problems, 
extreme geological events (landslides and mudflows) are considered as priority for assessment and risk reduction. 
Georgia has 34% high mountainous territories suffering from landslides, mudflows and land erosion. Land erosion is 
slow developing process and comparatively easy for adaptation to climate change, while landslides are accelerated by 
geological processes and not always allow protecting population and infrastructure. Very intensive consultations were 
conducted on priority areas for adaptation until submission to the PSC for its final approval. As a result the Black Sea 
coastal zone is approved as the first priority for adaptation needs followed by extreme geological events and land 
degradation processes.    

.ŀǎŜŘ ƻƴ ǘƘŜ t{/Ωǎ ŘŜŎƛǎƛƻƴ ǘƻ ƛƴǾŜǎǘƛƎŀǘŜ ǘŜŎƘƴƻƭƻƎƛŜǎ ŦƻǊ ǘƘǊŜŜ ǇǊƛƻǊƛǘȅ ŀdaptation sectors, the project Adaptation 
team consists of three groups of experts. These three groups cover: the Black Sea coastal zone including a new segment 
(Anaklia) which was not considered in other studies; extreme geological events (landslides, mudflows, floods) and land 
degradation (agriculture and irrigation). Criteria for prioritization of adaptation sectors are developed by the 
Adaptation team and agreed with the PSC. Results of prioritization are presented in section 3.2. 

 

3.1 An overview of sectors and climate change impact on sectors in Georgia 

 Georgia is situated in the south-east of Europe, between the Black Sea and the Caspian Sea. Its total area is 69,700 km
2
. 

aƻǳƴǘŀƛƴƻǳǎ ƭŀƴŘǎŎŀǇŜ ŘŜǘŜǊƳƛƴŜǎ ǘƘŜ ǾŀǊƛŜǘȅ ƻŦ DŜƻǊƎƛŀΩǎ ǇƘȅǎƛŎŀƭ ƎŜƻƎǊŀǇƘȅΥ ǘƘŜǊŜ ŀǊŜ ƘǳƳƛŘ ǎǳōǘǊƻǇƛŎŀƭ ƭƻǿƭŀƴŘǎ 
and wetlands, plains, semi-deserts, highlands, mountains covered by forests and glaciers, some lakes and plenty of 
rivers. Mountains cover a significant part of the territory, 54% of it is located at an altitude exeeding 1,000 m above the 
sea level.  

The Black Sea coastal zone has a humid subtropical climate.  The average annual temperature there is 14-15
0
C, with 

extremes ranging from -15
0
C to +45

0
C, and annual sums of precipitation vary between 1,500 mm and 2,500 mm. The 

Black Sea influences climate of West Georgia, resulting in mild winters, hot summers and abundant precipitation. Here 
in the mountainous and high mountainous areas, the annual air temperature ranges from 2-4

0
C to 6-10

0
C with an 

absolute minimum between -30
0
C and -35

0
C, and annual amounts of precipitation range between 1,200 mm and 2,000 

mm. 

Climate in the plains of East Georgia is dry: it is dry and subtropical in the lowlands, while it is alpine in mountainous 
areas. The average annual temperature is 11-13

0
C in the plains, and 2-7

0
C in the mountains with absolute maximum of 

+42 
0
C. The absolute minima are -25

0
C and -36

0
C respectively. In the high mountains (the slopes of Mount Kazbegi), the 
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absolute minimum reaches -42
0
C.  Annual amounts of precipitation vary within the range of 400-600 mm in the plains, 

and 800-1,200 mm in the mountains. 

Three main regions of Georgia having different problems caused by the climate change were identified in the Second 
National Communication (SNC) of Georgia prepared in 2006-2009. These regions are: the Black Sea coastal zone with 
coastal zone erosion, floods and high storms, Dedoplistskaro in East Georgia with the accelerated process of 
desertification and one of the mountainous regions - Kvemo Svaneti - with landslides, river floods and mudflows.  The 
SNC of Georgia is the main strategic document describing climate change impact on different regions, ecosystems and 
economic sectors, produced by the country and submitted to the CoP. Along with the SNC another strategic document 
prepared by the Ministry of Environment and approved by the Government in November 2011, the NEAP (National 
Environmental Action Plan) [5] of Georgia, has been also considered. The results of all other supplementary studies and 
projects implemented in the country by the local and regional NGOs or bilateral and multilateral donors have been also 
taken into consideration. The TNA project considers the same problems which were identified in the SNC but are mainly 
focused on other regions (Adjara, Anaklia segment of the Black Sea coastal zone) not targeted in the SNC.  

Climate change past trends and future scenarios used in this report are the same establisƘŜŘ ƛƴ DŜƻǊƎƛŀΩǎ {b/Φ  

Climate change scenarios. The current change in climate elements in Georgia, and in priority regions in particular, has 
been assessed within the SNC of Georgia based on actual observation data. Two regional models have been used for 
the assessment of future climate scenarios: PRECIS and MAGICC/SCENGEN. The MAGICC/SCENGEN model was used for 
selecting the most suitable GCM for East and West Georgia, for each season and each climatic parameter. Two runs of 
the PRECIS model were used for the forecast of future localized changes. The results of these models in West Georgia 
show an increase by 3.5

0
C in mean annual temperature to the end of this century, accompanied with a decrease in 

precipitation by about 6%, while in East Georgia the air temperature is expected to rise by 4.1
0
C, and sums of 

precipitation could fall down to 14%. This process of reverse changes in temperature and precipitation is anticipated to 
be sharpened in summer when both tendencies are more distinct than in other seasons. 

Mean air temperature and temperature extremes, precipitation, relative humidity, wetting regimes and wind were 
investigated, as well as trends of extreme events (high winds, drought, landslides, floods, etc.), characteristic to each of 
the examined regions. Change trends in mean annual air temperature, mean annual precipitation, and humidity regime, 
were estimated between two time periods 1955ς1970 and 1990-2005.  

The climatic parameters have been also assessed for whole territory of Georgia (West and East). Annual precipitation 
trends in the Western and Eastern parts of Georgia differ from each other and do not coincide with the results obtained 
for local conditions of selected regions. For example, the annual sums of precipitation show a decreasing trend in 
Western Georgia (average value), while locally in Poti (the Black Sea coast) and Lentekhi (mountain zone), until present 
time, a small increase is still observed. As much as it was allowed by a model resolution, the local trends and changes 
have been taken into consideration when assessing the future impact of climate change on the local territories. 

 

Sectors considered under the climate change vulnerability 

Following sectors have been considered and assessed on vulnerability to the climate change within the TNA process:  

Agriculture is one of the most important and traditional sectors ƻŦ DŜƻǊƎƛŀΩǎ ŜŎƻƴƻƳȅΦ  Lƴ нлмн ǘƘŜ ǎŜŎǘƻǊ Ƙŀǎ ōŜŜƴ 
declared by the Government as priority in development of economy. The production of corn (both for food and forage) 
and ƎǊŀǇŜǎ ǿŀǎ ŀƴŘ ŎƻƴǘƛƴǳŜǎ ǘƻ ōŜ ŀƴ ƛƳǇƻǊǘŀƴǘ ƛǘŜƳ ŦƻǊ DŜƻǊƎƛŀΩǎ ŀƎǊŀǊƛŀƴ ǎŜŎǘƻǊΦ  

Social and politicŀƭ ǘǳǊƳƻƛƭ ƛƴ мффлŜǎ Ƙŀǎ ƎǊŜŀǘƭȅ ŀŦŦŜŎǘŜŘ ǘƘŜ ŎƻǳƴǘǊȅΩǎ ŜŎƻƴƻƳȅ ŀƴŘ ŀƎǊƛŎǳƭǘǳǊŀƭ ǎŜŎǘƻǊ ƛƴ ǇŀǊǘƛŎǳƭŀǊΦ 
Arable land, including hayfields and pastures were transferred to private ownership and this process is not over yet. As 
a result of abolishment of big farms, the sown area has decreased. From 2000 to 2009 the sown area has decreased by 
50% from 610.8 to 308.3 thousand ha and in 2009 the sown area made only 38% of ploughed fields in 2003. Production 
of major crop ς the wheat has fallen sharply in the last 4 years, making on the average 65% decline compared to 2000-
2005 period. For the last 4 years the harvest of main crops underwent a 2ςfold decrease, that is very disturbing result. 
The productivity of cereals and leguminous crops in Georgia is 2-3 times lower per ha compared to developed 
countries. 

Overview of agriculture sector in Georgia shows that this branch of economy has serious prospects for development. 
Various studies show that at the territory of Georgia the warming of the climate can promote important positive results 
in agriculture only in case of rational and efficient management and implementation of soil protecting measures 
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because land degradation is one of the highest risks for the sector. Along with the anthropogenic factor the significant 
climate change impact on land erosion is revealed in Georgia. In particular: 

 

¶ aƻǊŜ ǘƘŀƴ ол҈ ƻŦ DŜƻǊƎƛŀΩǎ ŀǊŀōƭŜ ƭŀƴŘ όнлрΦт ǘƘƻǳǎŀƴŘ Ƙŀύ ƛǎ ŘŜƎǊŀŘŜŘ ŀǎ ŀ ǊŜsult of water erosion (increase 
in precipitation); 

¶ More than 28% of arable land in East Georgia is eroded under the impact of wind erosion (102.5 thousand ha) 
(combination of wind and winter droughts); 

¶ In East Georgia saline and alkali degraded lands occupy 359.56 thousand ha, among which 202.77 thousand ha 
are saline (56.4%) and 156.73 thousand ha are alkali (43.6%). Main reason of salinization is incorrect 
exploitation of irrigation systems in the past. 

Extreme weather phenomena such as drought and strong winds significantly affect agriculture in East Georgia regions. 
Under the impact of climate change, the severity of these phenomena has increased markedly in the past 50 years: the 
annual duration of the drought period has extended from 54 to 72 days, and the frequency of its occurrence has risen 

twice. The frequency of high speed winds (² 30 m/s) has increased five times since the beginning of 1980s (particularly 
in the south ςeast regions). 

Mountainous Adjara region is one of the most vulnerable regions ǘƻ ǎƻƛƭ ǿŀǘŜǊ ŜǊƻǎƛƻƴ ƛƴ DŜƻǊƎƛŀΦ фр҈ ƻŦ !ŘƧŀǊŀΩǎ 
territory is mountains and foothills. At the same time, the region, neighboring the Black Sea, is rich of atmospheric 
precipitation that creates favorable conditions for the development of soil water erosion (SWE) processes. According to 
the latest official statistics, total arable land area in Adjara is 8,800 ha, from which 5,300 ha (60.2%) is eroded to 
different degree. For the whole territory of Georgia this percentage makes 30.5, indicating the urgency of SWE problem 
in Adjara. However, there are other mountainous regions (Imerety, Racha-Lechkhumi) in West Georgia also facing 
water erosion problem.   

During the recent years some measures have been undertaken to combat the land erosion processes in rural areas of 
the Adjara region. In 2004 under the special program of the Adjara Ministry of Agriculture 5000 saplings of nut-tree 
were planted at the erosion endangered slopes in different mountain districts. In 2005 this activity was continued with 
planting 5515 more saplings of nut-tree, known for its deep root system, preventing the soil erosion. 

Georgian Black Sea coastal zone represents a central part of the Caucasian coast of the Black Sea, with climate, relief 
and oceanographic conditions essentially different from other parts. DŜƻǊƎƛŀΩǎ Ŏƻŀǎǘŀƭ ȊƻƴŜ ƛǎ ŀŦŦŜŎǘŜŘ ōȅ ŀ ǾŀǊƛŜǘȅ ƻŦ 
geophysical processes (tectonic movements, rising sea level, tidal waves, floods, underwater currents, river 
sedimentation, etc.), some of which are being intensified by current climate change. This zone is considered as the most 
vulnerable territory to climate change in Georgia. In the past century, mean rate of sea-level rise (eustasy) at the 
eastern coast of the Black Sea was 2.6 mm/yr. In 1924-1996, the sea surface temperature decreased by 1.0

0
C. However, 

in 1990-2006 it increased by 1.3
0
C, resulting in the warming of the sea surface temperature by 0.2

0
C. Owing to the 

increase in maximum wind velocities, the frequency of powerful storms (force 5 to 7) has increased by three times in 
Poti and Batumi during past four decades. 
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Photo 1. Water erosion process in Adlia segment of the Black Sea coastal zone 

DŜƻǊƎƛŀΩǎ Ŏƻŀǎǘŀƭ ȊƻƴŜ Ƙŀǎ ŀ ŎƻƳǇƭŜȄ ƻǳǘƭƛƴŜ ŀƴŘ ǊŜƭƛŜŦΣ ōŜƛƴƎ ǇŀǊǘƛǘƛƻƴŜŘ ōȅ Ƴŀƴȅ ǘǊƛōǳǘŀǊƛŜǎΣ ŀƳƻƴƎ ǿƘƛŎƘ ǘƘŜ Ƴƻǎǘ 
important are Chorokhi, Rioni, Enguri, Kodori and Bzipi. These rivers,  according to international classification, form the 
Black Sea coastal river type, the specific features of which are: catastrophic floods almost in all seasons, rich sediment 
and intensive sedimentation processes in the mouths of glacier-fed rivers. The coastal zone is deeply intruded into the 
sea, where the river gorges descend by several kilometers to the bottom of the sea, in the form of an underwater 
canyon. In such portions, the river sediment produces spits, peninsulas and islands. At the same time, the accumulation 
processes are more intensive, where the rate of sinking of the coast is higher, while the sediments are richer.  

Extreme events (landslides, mudflows and floods) is the next most vulnerable sector after the Black Sea coastal zone in 
Georgia. In general mountainous regions have been identified as ecosystems vulnerable to various disastrous weather 
conditions, significantly enhanced by global warming. As a result of increased frequency and intensity of these 
phenomena (floods, landslides and mud torrents), land erosion has been intensified and greatly damaged agriculture, 
forests, roads and communications.  

In the period of 1967-2009 about 3000 settlements (63% of total number) appeared in the geological hazard risk zone 
in Georgia: 

- 60 000 families have been resettled under the status of eco-migrants; 
- Number of victims of geological disasters has exceeded 1000, among which 600 cases took place after 1987; 
- More than 400 000 houses and constructions were damaged and appeared in the hazard risk zone; 
- 1,5 million ha of arable land has been damaged and turned out of use; 
- 560 km of motor roads were damaged and required rehabilitation; 
- In 1973-1975 economic losses caused by geological hazards amounted to 650 million USD, and in 1987-1988 

this figure exceeded 1 billion USD. 
- In 1991-1992 losses caused by earthquakes, landslide-gravitational and mud-flow processes made 10 billion 

USD. 
- In total, losses conditioned by geological disasters in Georgia through 1995-2009 amounted to 1 308 billion 

USD and resulted in 71 casualties.  
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Photo 2. Most recent extreme geological event.  18 June 2011. More than 100 mm rain during two hours were observed on 18 
June 2011 at the Rikoti Pass. As a result 6 persons were died, highway infrastructure was destroyed in this segment and more 
than 1000 housing estates were flooded and damaged by mud stream. 

Investigations based on geological and hydrological monitoring data have clearly indicated that critical situations 
related to natural geological disasters in Georgia first of all are caused by significant excess of annual sums of 
precipitation in areas with sensitive geological environment. At a smaller time scale this effect is strongly pronounced in 
cases of prolonged successive rainy days, stipulating high degree of humidity. It has been revealed that 70% of 
landslides in Georgia are generated due to these conditions, which are promoting the processes of mud-flow, land 
erosion, flood and snow avalanche development. Hence, the climate factor plays a decisive role in the formation and 
activation of these disastrous processes. 

 
In particular, it has been revealed that in case of 100-200 mm excess of annual sums of precipitation over the climate 
average norm, a slight activation of landslide processes begins, that increases at 200-400 mm excess and transforms 
into stress conditions at 400-600 mm extra sums of annual precipitation. In these conditions the activation of virtually 
ŀƭƭ άǎƭŜŜǇƛƴƎέ ƭŀƴŘǎƭƛŘŜǎ ŀƴŘ ǘƘŜ ƎŜƴŜǊŀǘion of new landslides take place. Such paradigm has occurred in West Georgia 
in 1967-мфсу ǿƘŜƴ ǘƘŜ ŀǊŜŀ ƻŦ άƭŀƴŘǎƭƛŘŜ ŜȄǇƭƻǎƛƻƴέ ŜƳōǊŀŎŜŘ олл ǘƘƻǳǎŀƴŘ ƘŀΤ ǳǇ ǘƻ нл ǘƘƻǳǎŀƴŘ ƘƻǳǎŜǎ ǿŜǊŜ 
destroyed. In 1987-1989 the extreme geological disasters have spread all over the territory of Georgia, resulting in the 
activation and generation of more than 7700 landslide-gravitational bodies. Correlation between the meteorological 
parameters and different geological extremes are provided in Annex VI (iii).  

Impact of climate change on the forest sector ƛǎ ƴƻǘ ȅŜǘ ǊŜƭŜǾŀƴǘƭȅ ŀǎǎŜǎǎŜŘ ƛƴ DŜƻǊƎƛŀΦ ²ƛǘƘƛƴ ǘƘŜ DŜƻǊƎƛŀǎΩǎ {b/ ǎƻƳŜ 
impact has been assessed on Kvemo Svaneti forest sector. Main conclusions made are that the changes in air 
temperature and precipitation in Kvemo Svaneti, for the past half-century, are still in the range of natural variability and 
they could not have significantly affected the forests but for the last 15-20 years, the growing spread of pests and 
diseases has been observed in the forests of the region. In particular, if these indexes of pests and diseases in 1986-
1996 did not exceed sanitary norms, in 1997-2005, the number of spruce trees hurt by Ips typographus had increased 
up to 8%, and the number of Dioryctria splendidella up to 7.3%. The spread of Phellinusa pine (7.6%) and Armillatia 
mellea (3.5%) had also grown in the coniferous species. Given the background of the recent rises in temperature, the 
number of injured (to 20%) and excessively dry (to 8%) trees, have increased as well, transforming the Lentekhi region 
forests into a highly vulnerable category. The projected trends of climate change for the region, if they come about, 
may presumably further increase the vulnerability of the Kvemo Svaneti forests. General problems of forest sector in 
Georgia are low quality and diseases for other regions as well but they are not studied yet.   

Based on the results of the survey of the ecological status of the forests of the Lentekhi region, a number of degraded 
forest groves were selected in different areas, whose rehabilitation will be necessary to avoid the already developing 
processes of landslide formation, and the development of other negative phenomena. 

Tourism sector, including mountainous tourism, winter tourism and coastal zone tourism, has been intensively 
developing in Georgia since 2004. Impact of climate change on the sector is not assessed yet. However, within the Third 
National Communication (TNC) of Georgia it is planned to assess the Tourism Climate Index and Heat Index past and 
future trends in touristic areas as well as an existing preventive infrastructure and readiness for emergency cases. There 
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are some initial assessments on indirect impact of climate change on tourism in particular through observed changes in 
the protected areas which are the priority recipients of tourists but there is no any significant findings so far.  

Energy sector (hydropower potential) has also been considered as vulnerable to climate change. Hydro power has a 
ǎƘŀǊŜ ƳƻǊŜ ǘƘŀƴ ул҈ ƛƴ DŜƻǊƎƛŀΩǎ ŜƭŜŎǘǊƛŎƛǘȅ ƎǊƛŘ ŀƴd energy sector security and independence significantly depends 
from hydro power resources and changes in this resource. These issues are not yet researched for the largest hydro-
power rivers but are planned to be investigated in the TNC. However, glaciers feeding some hydro-power rivers in the 
west Georgia have been estimated within the SNC for one particular segment of Caucasus Range. In particular, the 
upper catchment of the river Tskhenistskali has been evaluated. According to direct topographic measurements carried 
out in 1953-1958, twenty small glaciers were registered in the basin of the Tskhenistskali River, a total area which 
reached 12.5 km

2
. Among them, the most significant was the Koruldashi Glacier covering the Caucasus Mountains; the 

glaciers of the Tskhenistskali River basin are currently undergoing a process of intensive degradation. In particular, 
direct observations undertaken during 1965-1990 revealed that the rate of retreat of the Koruldashi Glacier varied in 
different years, from 2.0 m/yr to 4.6 m/yr, making on average a retreat of 3.4 m per annum.  

Due to an absence of measurements data since 1990, to assess the trend of this ongoing glacier degradation, in the 
Tskhenistskali River basin, the results of a co-operative survey of the Central Caucasus glaciers, performed by 
researchers from the Reading and the Moscow State Universities, were used in the SNC. According to these results, 
based upon the analyses of satellite images, obtained for the period 1985-2000, it was determined that in the examined 
period, the mean rate of the glaciers retreat was equal to 8 m/yr, and that the area covered by glaciers had decreased 
by 6-9%. The assessment based upon these results has shown that for the past half-century, the total area of glaciers in 
Kvemo Svaneti may have decreased by 25%, and their total volume may have been reduced from 1.2 km

3
 down to 0.8 

km
3
, which corresponds to the present stock of water in them, equal to 700 million m

3
. The projected rise in 

temperature, up to 2050, may result in tƘŜ ǘƻǘŀƭ ŘƛǎŀǇǇŜŀǊŀƴŎŜ ƻŦ ƎƭŀŎƛŜǊǎ ƛƴ YǾŜƳƻ {ǾŀƴŜǘƛΦ LǘΩǎ ŀƴǘƛŎƛǇŀǘŜŘ ǘƘŀǘ 
glaciers melting will result in decreasing the power potential of largest rivers in west Georgia used for power 
generation. As it was mentioned above some of these rivers will be assessed in the TNC.  

Infrastructure development sector which is basis for tourism development is one of the first priorities for the 
Government. Recently the sector is focused mainly on the road infrastructure development in order to improve the 
accessibility to the touristic areas and coastal zone development for sea tourism. In most cases the road infrastructure 
as well as beaches are affected by geological extreme events (landslides, mudflows, river floods, the Black Sea floods). 
To take the climate change phenomena, activating extreme geological processes, into consideration when developing 
the infrastructure development projects is crucial. In this TNA study this sector is covered by extreme events sector and 
the Black Sea coastal zone sector and therefore was not assessed separately. 

Water resources sector have been considered from the perspective of irrigation water deficit. With the threat of 
potential aridisation of the territories in East Georgia two main rivers traditionally used for irrigation, the Alazani and 
Iori, the main water suppliers of the territory have been assessed through the hydrological model WEAP.  The results 
have demonstrated the possibility of a 10% decrease in the annual runoff of R. Alazani in  the period 2071-2100. 
However, the modeling of water deficit in the irrigation systems has shown that even in case of a 50% decrease in the 
river runoff, and the increase in water consumption by the same percentage, the demand will be met in all months 
except August. The same methodology applied to R. Iori has revealed an anticipated 11% decrease in river runoff and 
the impossibility of meeting a future water demand increase of even 10%. Water resources for and technologies for 
irrigation are considered in agriculture sector along with the soil degradation.  

In addition the computer model CropWat (FAO model) has been applied to assess the influence of climate change on 
water deficit for some crops and pastures. The shortage of water for winter wheat, sunflower and pastures was 
revealed for the past (1960-2005) and assessed for the projected period 2021-2100. Some more details about water 
deficit in the east Georgia are available in Annex VI (ii). 

έ5ŜǘŜǊƳƛƴŀǘƛƻƴ ŀƴŘ ƛƳǇƭŜƳŜƴǘŀǘƛƻƴ ƻŦ ŀŘŀǇǘƛƴƎ ŀŎǘƛǾƛǘƛŜǎ ǘƻǿŀǊŘǎ /ƭƛƳŀǘƛŎ ŎƘŀƴƎŜǎ ƛƴ ǘƘŜ ŀǊƛŘ ŀƴŘ semi-arid 
ecosystems of the South Caucasus and Ensuring agro-ōƛƻŘƛǾŜǊǎƛǘȅ ŎƻƴǎŜǊǾŀǘƛƻƴ ŀƴŘ ƛǘǎ ǎǳǎǘŀƛƴŀōƭŜ ŀǇǇƭƛŎŀǘƛƻƴέ project 
is recently ongoing in Georgia. The project is focused on East Georgia where semi-arid territories are typical and one of 
the tasks is to reveal those semi-arid regions where water deficit has increasing trend. Four (4) districts: Gardabani, 
Gori, Eldari and Udabno are identified  by the project as the most vulnerable territories in Georgia to water deficit. 

Health sector is also among the vulnerable to climate change sectors in Georgia. First attempts to assess the impact of 
climate change on the sector have been done in the SNC. As for the morbidity rate, the main causes of death in the 
adult population are first blood circulation system illnesses, secondly, infectious and parasitic diseases, then ailments in 
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digestion, and illnesses of the respiratory and endocrine systems. Two of them have been targeted and assessed in the 
SNC of Georgia: infectious diseases and heat waves. Among the infectious diseases, only malaria and leishmaniasis have 
already spread in Georgia, and the targeted hotbed of malaria is believed to be Kakheti, and to a lesser extent the 
neighboring Kvemo Kartli region. Unlike cases of malaria, the dynamics of leishmaniasis cases in Georgia (mainly in 
Tbilisi) for the same period of time shows an increase up from 15 in 1995 to 160 in 2005. The number of registered 
cases at the present time does not give enough reason to say that there is an epidemic of leishmaniasis, and moreover 
of malaria, in Georgia. Nevertheless, in case of a growth in the mean annual temperature, an increase in the frequency 
of these parasitic infections shall follow this trend. The Dedoplistskaro region is a very favorable territory for the 
spreading of malaria.  

Along with the above-mentioned diseases, human health is threatened by heat waves, the frequency of which has 
increased significantly in relation to global warming. To define the intensity of these waves, different indices are used, 
including the Heat Index (HI), which is calculated by a combination of air temperature and humidity, and the wind 
speed. The values of HI were calculated for the periods 1955-1970 and 1990-2005, using the records of the 
meteorological stations Lentekhi, Tbilisi and Dedoplistskaro. Most of the years reaching hazardous limits were observed 
in Tbilisi during the second, in July and August, and in Lentekhi for the first period ς in May. Occurrence of heat waves 
considerably increased in Tbilisi city. Further assessment of this index in touristic areas is planned within the Third 
National Communication (TNC) of Georgia. 
 

3.2 Process and criteria of prioritization 
 
Two sets of criteria have been considered for selection of technologies: general, country level criteria based on 
ŎƻǳƴǘǊȅΩǎ ǇǊƛƻǊƛǘƛŜǎ ŀƴŘ ǎŜŎǘƻǊ ǎǇŜŎƛŦƛŎ ŎǊƛǘŜǊƛŀΦ /ƻǳƴǘǊȅ ǿƛǎŜ ƎŜƴŜǊŀƭ ŎǊƛǘŜǊƛŀ ŀǊŜ ƭƛǎǘŜŘ ōŜƭƻǿΣ ǿƘƛƭŜ ǎŜŎǘƻǊ ǿƛǎŜ ǎǇŜŎƛŦƛŎ 
criteria are considered in the sector related chapters. 

First step in decision making process is the assessment of sectors and ecosystems most vulnerable to climate change. 
Responsibility for vulnerability assessment and prioritization of sectors according to the level of vulnerability, through 
broad stakeholder process, lies on the climate change unit of the Ministry of Environment. The Ministry of Environment 
is the National Focal Point for implementation of the UNFCCC and Kyoto Protocol. Criteria for assessment of 
vulnerability vary by sectors and therefore are considered in the relevant sections. The next step is to select priority 
sectors for country from a set of vulnerable sectors. Responsibility in this case lies on the PSC which is inter-ministerial 
body established by the Ministry of Environment for the purpose of the TNA project implementation.  In addition, 
prioritization of technologies has been done in two steps. The first step was prioritization of sectors most vulnerable to 
climate change and in the second step prioritization of technologies within the sectors. In the first step of decision 
making the role of PSC is decisive. Main stakeholders in this process are representatives of different Ministries, 
!ƎŜƴŎƛŜǎΣ 5ŜǇŀǊǘƳŜƴǘǎ ŀƴŘ ƻǘƘŜǊ ŘŜŎƛǎƛƻƴ ƳŀƪƛƴƎ ōƻŘƛŜǎ ŀƴŘ ǘƘŜ ŘǊƛǾŜƴ ŎǊƛǘŜǊƛŀ ƛƴ ǘƘƛǎ ǇǊƻŎŜǎǎ ƛǎ ŎƻǳƴǘǊȅΩǎ ǇǊƛƻǊƛǘȅΣ ƻŦ 
course in accordance with vulnerability level. 

The scheme below shows the main responsible structures in decision making process; 
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Fig. I-3.1 Distribution of responsibilities in prioritization of technologies 

The sets of criteria have their weights reflecting the importance of criteria in decision making process.  

 
Criteria for sector prioritization: 

· Vulnerability to climate change (20) 

· Contribution to regional development (10)  

· Governmental priority (60) 
 

- national level   (30) 
- regional level                 (10) 
- community level                  (20) 

 
· Contribution to sustainable development (10) 

       
 These criteria have been assessed against country priorities identifiŜŘ ƛƴ ǘƘŜ DƻǾŜǊƴƳŜƴǘΩǎ tǊƻƎǊŀƳ ςά¦ƴƛǘŜŘ Georgia 
ǿƛǘƘƻǳǘ tƻǾŜǊǘȅέ όлнΦлтΦнлмлύΦ ¢ƘŜ ŦƛǊǎǘ ǇǊƛƻǊƛǘȅ ƻŦ ǘƘŜ ŎƻǳƴǘǊȅ ƛǎ άCŀǎǘ 9ŎƻƴƻƳƛŎ 5ŜǾŜƭƻǇƳŜƴǘέ ŎƻǾŜǊƛƴƎ development 
of infrastructure, enhance of energy security and tourism development. In social sphere eradication of poverty and 
reduction of unemployment are priorities.  Conservation and effective use of natural resources and natural disaster risk 
reduction are the first priority in the field of environment protection.  Based on these priorities the Black Sea coastal 
zone protection, particularly in tourism development areas and free economic zones, land degradation caused by water 
erosion and natural disasters in mountainous ecosystems have been approved by the PSC as highest priority sectors 
and ecosystems. Along with these prioritiesΩ assessment of irrigation systems and irrigation technology needs have 
been commissioned by the PSC to the TNA adaptation team. 

Climate change unit of the Ministry 
of Environment is the main 
responsible unit for prioritization of 
sectors by vulnerability to climate 
change. 

Criteria for assessment of vulnerability 
depend on the sector /ecosystem 

PSC is main responsible body for 
prioritization of sectors according to 
ŎƻǳƴǘǊȅΩǎ ǇǊƛƻǊƛǘȅ 

Government priorities 

¶ development of infrastructure 

¶ increase energy security 

¶ tourism development 

¶ eradication of poverty 

¶ reduction of unemployment 

¶ conservation and effective use of 
natural resources 

¶ natural disaster risk reduction 

Technical experts are responsible 
for prioritization of technologies 
under the intensive consultations 
with stakeholders 

General criteria 

¶ costs 

¶ benefits (economic, social, 
environmental) 

¶ viability 

¶ commercial status 

¶ ownership status 

¶ guarantees 

¶ replicability 

¶ technical assistance availability 
 
Other, sector specific criteria are 
described in relevant sections. 
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Table I-3.1 Results of prioritization of TNA sectors for adaptation 

# 

Economy 
sectors and  
ecosystems 
considered 

for TNA 
process 
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Total 
Score 
(max 

score 100) National 
level 
 (30)  

Regional 
level 
(10) 

Community 
level  
(20)  

1 Agriculture 15 10 30 10 10 10 85 

2 The Black Sea 
coastal zone 

20 10 30 
  

10 70 

3 Extreme 
events 

20 10 
 

10 20 10 70 

4 Forest sector 10 10 20 5 10 10 65 

5 Tourism 5 10 30 10 
 

10 65 

6 Energy sector 
(Hydro) 

5 5 30 5 10 10 65 

7 Infrastructure 
development 

10 7 30 
  

10 57 

8 Water 
resources 

5 5 5 5 20 10 50 

9 Health 5 5 10 
 

5 10 35 

 
Nine (9) sectors important for the economy of Georgia have been considered in total: the Black Sea coastal zone; 
agriculture (land degradation); water resources (agriculture); health; forest sector; energy sector (hydro potential); 
extreme events; infrastructure development and tourism. Not all of these sectors are relevantly studied within the 
various projects and programmes already implemented in Georgia. Most of them are studied fragmentary only for 
some regions. The level of current knowledge about the climate change impact on the sector has been also taken into 
consideration when prioritizing the sectors as far as this project was mainly focused on the technologies assessment. 

The result of the table I.3.1 is selection of three priorities for this project/study sectors. Technology needs assessment 
process will be limited only by these three sectors. However, the selected sectors sometimes covered at some extend 
other sectors as well. Good example for this is tourism sector which is priority for the country but was not selected as 
priority for this assessment as far as its vulnerability is not yet well assessed against vulnerability but from the other 
hand the extreme events sector and the Black sea coastal zone sectors indirectly consider tourism as well.  

 
3.3 Inventory/ Current status of technologies in selected sectors (The Black Sea 
Coastal Zone, Agriculture and Extreme Events) 

Black Sea coastal zone 

DŜƻǊƎƛŀΩǎ .ƭŀŎƪ {Ŝŀ Ŏƻŀǎǘŀƭ ȊƻƴŜ Ƙŀǎ ŀƭǿŀȅǎ ƘŀŘ special importance for ŎƻǳƴǘǊȅΩǎ economy: it is the main foreign cargo 
turnover locale along this route. Special loading comes to the ports of Batumi, and especially Poti. In addition the 
ǊŜŎǊŜŀǘƛƻƴ ǇƻǘŜƴǘƛŀƭ ƻŦ DŜƻǊƎƛŀΩǎ .ƭŀŎƪ {Ŝŀ Ŏƻŀǎǘŀƭ ȊƻƴŜ ƛƴŎǊŜŀǎŜǎ ƛǘǎ ǎƛƎƴƛŦƛŎŀƴŎŜ ŦƻǊ ŎƻǳƴǘǊȅΦ Along the whole length 
(330 km), coastal zone is characterized by dense population, great number of industrial enterprises, and accordingly, by 
developed infrastructure. Any variation of marine ecosystem parameters caused by climate change or negative 
anthropogenic activities seriously affects the coastal zone and its infrastructure.  

The cities of Batumi, Poti and Sokhumi are located here with their ports, as well as the Supsa and Kulevi sea oil 
terminals, the Batumi Airport, and many other settlements, comprising a core area of economic and tourist recreational 
activities in the country. A highly developed coastal infrastructure exists here, with a dense network of railways and 
highways, about 60% of which are stretched along the sea coast. Such a great number of settlements, and multisectoral 
infrastructure from the old times, created a high population density (about 30 persons / km

2
), which will grow even 

more in future (2030-2050). Coastal ecosystems are highly productive but at the same time extremely sensitive to such 
development, and are valuable both ecologically and economically. 
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DŜƻƭƻƎƛŎŀƭ ŎƻƴŘƛǘƛƻƴǎ ƛƴ DŜƻǊƎƛŀΩǎ ǎŜŀ Ŏƻŀǎǘŀƭ ȊƻƴŜ ŀǊŜ ŜȄŎŜǇǘƛƻƴŀƭƭȅ ŎƻƳǇƭŜȄΦ hƴŜ ƻŦ ǘƘŜ ǊŜŀǎƻƴǎ ŦƻǊ ǘƘƛǎ ƛǎ ǘƘŜ 
different directions and rates of section movements for its separate segments.  

Due to intensive development of coastal zone infrastructure in XX century and increasing use of the Black Sea 
recreation potential, the protection of coastal zone infrastructure became serious problem for the Government. 
Various coastal zone protection measures have been implemented for most vulnerable different segments of the 
coastal zone since 1960s. Coast protective measures undertaken in Poti having most developed infrastructure and 
being most vulnerable segment in the coastal segment of Georgia are analyzed below.  

Due to acute emergency situation developed in Poti coastal zone, it become urgent to conduct the relevant coast 
ǇǊƻǘŜŎǘƛǾŜ ƳŜŀǎǳǊŜǎΦ Lǘ Ŏŀƴ ōŜ ǎǘŀǘŜŘ ǘƘŀǘ ƛƴ ǘƘŜ ǎŜŎƻƴŘ ƘŀƭŦ ƻŦ ·· ŎŜƴǘǳǊȅΣ ǘƘŜ ƛǎƭŀƴŘ Ψ5ƛŘƛΩ ǘǳǊƴŜŘ ƛƴǘƻ ŀ ǘŜsting area 
for conducting coast protection experiments. The chronometric list of activities and their effectiveness is given bellow: 
 

- Lƴ мфпм ŀƴ ŀǘǘŜƳǇǘ ǘƻ ŀǊǊŀƴƎŜ ŀ нлл Ƴ ƭƛƴŜ ƻŦ ǇƛƭŜǎ ǿŀǎ ǳƴŘŜǊǘŀƪŜƴ ŀƭƻƴƎ ƴƻǊǘƘŜǊƴ Ŏƻŀǎǘ ƻŦ ƛǎƭŜ Ψ5ƛŘƛΩΦ мрΣр Ƴ 
long spurs were constructed perpendicularly to the line in every 16 m.  During the construction period some 
insignificant amount of sand has been accumulated. Washing out processes activated to the south of it. 
Construction was not finished, because a very strong storm has completely destroyed it; 

- In 1950-19рм ŀ ǎǘƻƴŜ ŘƛƪŜ ŘŀƳ ǿŀǎ ŀǊǊŀƴƎŜŘ ŀƭƻƴƎ ǘƘŜ Ŏƻŀǎǘŀƭ ƭƛƴŜ ƻŦ ƛǎƭŜ Ψ5ƛŘƛΩ ǿƛǘƘ нр   ǘƘǊƻǳƎƘ ǇƛŜǊǎ όтл Ƴ 
long). These piers were constructed with two lines of rails and large stones between them. This construction 
had a temporary, but positive effect on decreasing the washing speed. 5-7 years later, due to deepening of 
underwater slope, it started continuously destroying and sinking. The shorter piers constructed within the 
same frameworks did not work, because the stones were washed out and buried in the ground, while the rails 
just came to lie in the sea (Photo 3).  

-  In 1959 a watershed junction, unique by its nature, was constructed at distance of 7 km. The watershed was 
designed with the aim to regulate hydrological regime of river Rioni. New riverbed was constructed (Nabada) 
in order to reduce water discharge in old (original) riverbed crossing the city of Poti. In particular, the aim was 
to introduce management of distribution of water and solid sediments between old (town) and new (Nabada) 
riverbeds. The older (town) riverbed must have passed through it the expenditure with speed of 400 m

3
/sec 

ǘƘŀǘ ǿƻǳƭŘ ŜƴǎǳǊŜ ǎǳǇǇƭȅ ƻŦ ōŜŀŎƘ ŦƻǊƳƛƴƎ ƳŀǘŜǊƛŀƭ ƛƴ ǘƘŜ Ŏƻŀǎǘŀƭ ȊƻƴŜ ƻŦ ƛǎƭŜ Ψ5ƛŘƛΩ ŀƴŘΣ ŀŎŎƻǊŘƛƴƎƭȅΣ ŦƛƭƭƛƴƎ ǳǇ 
of the existing deficit. During the period of floods and freshets, the watershed junction would direct the 
surplus water flow to new (Nabada) bed, thus avoiding floods in the town. However, while passing only 200 
m

3
/sec it became clear that the older riverbed could not ensure the project task ς the adjacent living districts 

were flooded and the lateral erosion of river banks started developing. After that the riverbed was placed into 
iron-concrete channel. At its left side one water collector and two water pumping stations were constructed. 
Despite of these measures, the discharge of 400 m

3
/sec defined by the project has not been reached. The 

maximum limit was 300-320 m
3
/sec. It happened because of: from one hand ς tilt of the channel was low and 

consequently, it was easily silted that has lowered its carrying capacity. From the other hand, the sea static 
and dynamic levels had certain influence, in particular ς the sea static level near Poti fluctuates within -0,3 + 
0,6 m. The channel could conduct discharge 300 m

3
/sec only in case of sea level -0,2 m. In case of sea level 

+0,2 m, expenditure does not exceed 250 m
3
/sec. If we take into account also a factor of entering of storm 

waves into the town channel and free entering of sea salt water (halosol) in the channel bottom that decreases 
even more the channel capacity, it becomes evident, that the protection of Poti coast from washing out 
processes using only iron-concrete shields will never have the desired effect [25];  
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Photo 3.  Rails for spurs and stone dikes 

- It should be noted that only once, during an experiment (G. Rurua, 18-26.05.1984) it became possible to 
conduct 366 m

3
/sec volume of water. This experiment ended by flooding of adjacent areas due to lifting of 

ground water horizon; 
- Additional investigations showed that to fill existing deficiency of sediments in coastal area of island Didi, it is 

necessary to enlarge the channel conductivity to 550-600 m
3
/sec, that cannot be ensured by the channel 

parameters. For the time being there is no perspective for the channel reconstruction, as it is impossible to 
deepen it due to low tilts, neither to widen it because of existing bridges and dense population. Despite of 
many technical shortcomings (improper operation of shields), the hydro-junction partially performed its 
destination ς protection of the town from floods and lowering of washing speed in some of the areas of 
coastal zone on isle Didi (area adjacent to place where the channel enters the sea);  

- Construction in 1967-1979 of 6 iron-concrete piles along the island Didi, 130-150 m long spurs, turned to be 
ineffective. They could not detain coastal sediment flow and could not influence sediment movement 
perpendicular to coast. Besides that, the dunes themselves have been destroyed (only 3 of them are left, 
Photo 4); 

- Positive results have been obtained through artificial supply of affected coast with sand: in 1966 the 200 m
3 
of

 

material obtained by cleaning up of the channel (photo 5); in 1972-79, sediments removed during deepening 
of Poti port channel (exact volume is not available; according to Poti port data, it is around 200-250 thousands 
m

3
); in 1974 ς 60 000 m

3
 ŦǊƻƳ ƴŜǿ wƛƻƴƛ ŘŜƭǘŀ ƳƻǾŜŘ ōȅ ōŀǊƎŜǎ ǘƻ ƛǎƭŜ 5ƛŘƛΩǎ ǳƴŘŜǊǿŀǘŜǊ ǎƭƻǇŜ (Photo 5).  

 
Removal of sand in all cases from the bottom was effective in local areas and during a short period. Low effect was 
caused by non-conditioned introduced material (very fine fractures of sand), insufficient amounts and irregular 
measures conducted.  
 
In 1969-71, northern branch of older riverbed (south from the port) was placed into a channel. The aim of such 
measure was to divide the total run-off into two branches and thus to feed the isle Didi coast with sediments from both 
sides. The channel was not correctly designed and the efforts turned to be quite inefficient. For the time being the 
northern branch is silted and abandoned; 
 

- In 1982-84 the alongshore obsolete dike built with freely placed stones was strengthened by bigger stones (31 
000 m

3
) and thus lifted the marks (Photo 5). The washing processes were temporarily ceased, though 

underwater slope deepening process still was in progress along the dike. According to the 2001 data, the 
deepening of underwater slope in front of dike reached 1-1,5 m in average, while it was 2 m in separate 
locations.  

- Analysis of coast protective measure undertaken in coastal zone of isle Didi showed that in accumulative, and 
moreover, in sandy coasts, it is reasonable to conduct the protection and fortification of separate damaged 
areas within a single litho-dynamic system. According to data of complex investigations, common deficit of 
beach forming sediments in 15 km long coastal zone between the estuaries of rivers Rioni (old delta) and river 
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Supsa, was 7,5 million m
3
. Deficit was increasing due to alongshore and depth losses (including underwater 

canyon) by 0,4-0,6 m
3 
 annually.  

- In 1986 it was decided to start sand deposition from the head race of Rioni watershed (coastal zone of isle 
Didi) by ground pumps and 11 km long pipe. During 7 years the deposited sand volume reached approximately 
3,3 million m

3
. In emergency areas 30-50 m wide coast protective lines have been arranged earlier (central 

part of isle Didi ς approximately 80 m wide).  
- By 1993 total area of artificially created beaches from river Supsa to Poti port was around 12 ha.   

  

          

Photo 4. Line of grooves (1971) (left photo) and sand deposition (1996) on isle Didi (right photo) 

 

 

 

               Town Poti, 1973, Dredger                                                             Town Poti, Dike on isle Poti, 1974 
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Photo 5.  Town Poti, Dike on isle Poti, 1974 

Remnants of obsolete stone dumps were buried into the beach body. At the same time a passive part of the beaches 
were rehabilitated. A nice boulevard was constructed.  This measure had negative consequences also: high volume 
deposits concentrated in a limited coastal area caused significant activation of the underwater canyon. Approximation 
of its upper and coastal parts by 50-70 m was observed in 1989. Center of gravity of the sand deposit has been shifted 
to the south from the canyon by 300-500 m.  
 
Since 1993 due to lack of financial resources and the known developments in Georgia the coast protective measures 
have not been undertaken. The whole sector of hydro-transport complex has been destroyed. Since 1994 the washing 
processes activated with increasing speed. The coast was gradually returning to emergency state which existed before 
1986.  

- In 2005-2007, for the first time after its construction, the rehabilitation works were conducted for the Rioni 
watershed reanimation. Tail water of the construction was reinforced and the electro-mechanical systems 
needed for shield exploitation were rehabilitated. Rehabilitation of the watershed and establishment of the 
project regime for it had positive influence on town channel carrying capacity. Not very significant, but, 
anyway, positive changes have been observed in coastal zone of isle Didi: 15-18 m wide beaches have been 
developed in junction area of the channel. A small external cone was developed on underwater slope.      

Agriculture 

Water and wind erosion technologies 

During centralized economy various measures/technologies were conducted (as far as possible) against water and wind 
erosion in Georgia. 
 
In areas affected by wind erosion (Shida Kartli, Gare Kakheti, Shiraki Valley) ς Cultivator flat-ŎǳǘǘŜǊ όǇƭƻǎƪƻǊŜȊύ ά˴˽˽-
нΣоέ ǿŀǎ ǳǎŜŘ ŦƻǊ ŀƎƛǘŀǘƛƴƎ ƻŦ ŀƎǊƛŎǳƭǘǳǊŀƭ ǊŜǎƛŘǳŜǎ ŀƴŘ ǇǊŜ-sowing treatment of soil (autumn wheat sowing) without 
turning up clods at depth of 8-16 cm and remaining 80-90% of wheat stem above the ground.  Flat-cutting disintegrator 
˴˽˥-250 was used for main treatment of soil, which treated it at depth 30 cm with remaining up to 90% of stems. Rakes 
ƻŦ ŀǇǇǊƻǇǊƛŀǘŜ ŘŜǎƛƎƴ όˣˮ˥-3) were used for soil surface loosening; grain-ŎǊƻǇ ǎƻǿƛƴƎ ŦŀŎƛƭƛǘȅ ά˿˭-˿2,1-˸έΦ {ƛƎƴƛŦƛŎŀƴǘ 
areas in the mentioned regions were occupied by different kinds of wind protective belts. Due to energy crisis 
developed in Georgia in the end of past century, the wind belts have been almost completely cut at the whole territory 
of the country. Total area of wind belts in Dedoplistskaro district was 1771 ha.   
 
In areas affected by water erosion the following measures were conducted: A catch water drain was constructed at the 
top of land plots; Soil was mainly treated perpendicularly to slopes or along the contours; 15-20 cm deep furrows were 
made on land plots. Distance between the furrows was 1,4-1,7 m in West Georgia and varied in East Georgia from 5 to 
25 m depending on a slope tilt. Soil loosening was conducted in deep stripes at ǘƘŜ ǎƭƻǇŜǎΣ ǘƛƭǘ ƻŦ ǿƘƛŎƘ ǿŀǎ ƻǾŜǊ тϲΦ  
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A method of common (wheat, barley, and oats) sowing was used in narrow lines and crosswise. Intermediate crops 
used to be sown in some cases in West Georgia at very limited areas. In East Georgia at the slopes of 6-7ϲ ǘƘŜ ŎǊops 
which needed hoeing (maize, sunflower) and crops which could have been sowed commonly (wheat, barley, and oats) 
were sowed in alternate lines.  .ǳŦŦŜǊ ȊƻƴŜǎ ƻŦ ǇŜǊŜƴƴƛŀƭ ƘŜǊōǎ ǿŜǊŜ ǳǎŜŘ ŀǘ ǘƘŜ ǎƭƻǇŜǎ ǿƛǘƘ ŀ ǘƛƭǘ ƻǾŜǊ млϲΦ   
 
Terraces were arranged mainly in West Georgia (Ajara and Abkhazeti AR) where perennial crops such as tea, mandarin, 
orange, and lemon, were cultivated.  
 
However, it is very important to highlight that all these technologies were planned and recommended for the specific 
siteǎ ƛƴ ŀ ŎŜƴǘǊŀƭƛȊŜŘ ǎȅǎǘŜƳ ǘƘǊƻǳƎƘ άYƻƭƳŜǳǊƴŜƻōŀέΦ bƻǿΣ ǘƘŜǊŜ ŀǊŜ not special services providing the similar 
recommendations.   

Irrigation technologies 

The construction of irrigation systems in Georgia has a long history. In XII century there were more than 200 km canals 
irrigating up to 50 ha territories in the East Georgia.  By the end of soviet era (till 1988) irrigation canals in this region 
were functioning and watering more than 271 thousand ha of arable land. 

At present the majority of irrigation systems in Kakheti are outdated ς there is no strict control on water take-off 
collector-draining systems and watering process is not automated; all irrigation systems require cleaning. Most canals 
are not faced and have ground bed, many canals and water wells are abandoned. There are no new mapping data for 
the selection of optimal configuration of canals. As a result, this brings inequity in water distribution and excessive 
consumption of water, causing soil erosion, salination and creation of marshes. The efficiency of majority of existing 
irrigation systems vary in the range of 0,4 ς 0,6. 65-70% of total water losses are caused by filtration and other factors. 
Almost all irrigation systems require complex reconstruction, capital planning, increase in water provision, putting in 
order of inner distribution networks, etc. For the development of irrigation systems there is an urgent necessity to 
prepare highly skilled experts and specialists in watering, which will keep strictly to the irrigation technologies, specified 
norms and dates of watering in each concrete region according to each crop demand. 

The reconstruction and improvement of irrigation systems in Kakheti must be accompanied by the introduction of 
modern progressive (not traditional for Georgia) methods of watering: inner soil, under-root, drip and high-dispersion 
methods that brings significant decrease in specific water consumption per unit of produce. In case of drip irrigation 
the consumption of water is decreasing 7-8 times, and in case of high-dispersion method ς 3 times. 

Technologies for extreme geological events 

In early 1980s general mapping of anti-erosion, landslide and mudflow measures was elaborated for whole country. 
Planning of these measures was basing on the assessment study and forecast of potential risky sites for the year of 
2000. According to this scheme almost all anti-erosion technologies well-known in the world have been implemented in 
this period in Georgia. In case of large landslides activated by an abnormal amount of precipitation regulation of surface 
waters (arranging of water channels; preventing of infiltration of waters into the ground) and phyto-melioration are 
accepted as first priorities in Georgia. In case of river-side landslides caused by erosion due to activation of rivers, 
priority is given to construction of river-side protecting gabions and resistance increasing big stone walls.  Bio-
engineering measures have been also widely used against the river-side landslides.    

Regional mapping of anti-erosion, landslides and mudflow measures for Ajara region was first developed in the 
beginning of 80s of past century, where 65 million USD has been allocated for the protection of area of 1440 km

2
. One 

million USD was allocated for the development of the regional scheme and three millions ς for conducting of the 
relevant measures. The rest of the sum was allocated for the relevant prophylactic measures. However, this scheme is 
30 years old and the actual situation is significantly changed accelerated by ongoing climate change. Now it is necessary 
to conduct the relevant large-scale complex measures to mitigate negative consequences of the elemental geological 
processes first in three main directions ς washing related erosion, landslides, and mudflows. Description of 
technologies for conducting adaptation measures is given below. All measures considered below and in technology 
database have been using in Georgia since ƭŀǎǘ ŎŜƴǘǳǊȅΣ ŜȄŎŜǇǘ ƻŦ άǘŜǊŀƳƛǎƘƛέ ǘŜŎƘƴƻƭƻƎȅΦ     
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Chapter 4  

Technology prioritization for the sea coastal zone sector  

4.1 Overview of possible adaptation technology options in the Black Sea coastal 
zone sector  

Combination of five different coastal zone protection technologies are recommended by the TNA project to prevent the 
ǎƛƎƴƛŦƛŎŀƴǘ ŘŀƳŀƎŜ ƻŦ !ƴŀƪƭƛŀΩǎ ǘŜrritory caused by the Black Sea level raise and increase in intensity of storms. These 
technologies are: 

 
Artificial filling with inert material and creation of gravel-pebble beaches 

The method of dumping inert material for the protection of coastline is widely applied in many countries. It has been 
adopted at the operational scale in 1980-es in Georgia during the conduction of coast-protection works by the 
ǎǇŜŎƛŀƭƛȊŜŘ ƻǊƎŀƴƛȊŀǘƛƻƴ ά{ŀƪƴŀǇƛǊŘŀǘǎǾŀέ at the Adjara and Abkhazia seashore. Later on this method has been used in 
Russia, USA, the Netherlands, Australia and many other countries. 

Resulting from the wave dynamical impact the piles of inert material are being redistributed and the complete profile 
of underwater and land parts of the beach is being restored. Hence, the natural beach is being created, providing the 
fading of aggressive waves and stabilization of the coast. 
 

 

Photo 6. Beach filling process between jetties (in the given case between the capes) 

Creation of artificial capes 

The artificial cape creation method for the protection of coastline is widely applied in many countries. It is successfully 
used in Georgia as well. One of the outstanding and succeeded examples of artificial cape is the artificial prolongation 
of the Buruntabie promontory, which contributed to the formation, increase and stabilization of contemporary Batumi 
beach. 

In general, the Georgian coastline is notable with the variety of natural capes, created by the solid sediment of rivers. 
For the last 5 thousand years the alluvion of large rivers (Mzimta, Psow, Bzipi, Gumista, Kodori, Enguri, Rioni, Chorokhi) 
has formed geomorphological incrustations (capes), most prominent of which (Bichvinta, Sokhumi, Buruntabie) had 
protected coastal areas at some kilometers from the dominant westerly rough sea. At the same time, the weaker 
easterly roughness created so called diffusion zones. The configuration of capes depends on many factors, most 
important of which are the exposition of the coast and the coarseness of solid material forming the promontory. 

With the formation of artificial capes in the coastal zone the same processes are stimulated, that are typical for natural 
promontories. Therefore it represents one of effective technologies in combination with the arrangement of 
underwater wave-breakers, coastal swells and dikes for the adaptation of coastal zone to climate change. 

Lƴ DŜƻǊƎƛŀΩǎ ŎƻƴŘƛǘƛƻƴǎ ǘƘŜ ŎƻƴǎǘǊǳŎǘƛƻƴ ƻŦ ŀǊǘƛŦƛŎƛŀƭ ŎŀǇŜǎ ŎƻǳƭŘ ōŜ ǇŜǊŦƻǊƳŜŘ ƛƴ Ƴƻǎǘ ŎŀǎŜǎ ǊƛƎƘǘ ǘƻ ǘƘŜ ǊƛǾŜǊ ƻǳǘŦƭƻǿ 
by two ways: 

 
1. Artificial cape can be constructed using both concrete and broken stones, or other proper material; 


