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EXECUTIVE SUMMARY 

1. This document describes the methodology for prioritizing interventions for building the 
climate resilience of several water-related sectors across a diversity of communities within the 
Pyanj River Basin. Tajikistan is one of the most climate vulnerable countries in Central Asia, 
frequently experiencing extreme climate events that routinely take lives and destroy or degrade 
land, crops, and infrastructure.1 Socio-economic factors also reduce the ability of the country to 
cope with these hazards, which threaten the sustainability of Tajikistan‗s economic, social, and 
human development. Because resources for risk management are always limited, potential 
interventions need to be prioritized and meet multiple criteria.  

2. As a result of the high vulnerability of the country, Tajikistan was selected to participate 
in the Pilot Program for Climate Resilience (PPCR)2, a multilateral donor initiative aimed at 
increasing the climate resilience of vulnerable developing countries. The government of 
Tajikistan, in partnership with the Asian Development Bank, (ADB), the European Bank for 
Reconstruction and Development (EBRD), and the World Bank, developed an investment plan 
to reduce the climate vulnerability in priority sector. This investment plan, which was developed 
in consultations with over four hundred stakeholders and approved for funding by the PPCR 
sub-committee in November 0210, comprises a number of investment projects and technical 
assistance, including the ADB administered project Building Climate Resilience in the Pyanj 
River Basin. 

3. This document describes a methodology based on the use of objective indices for 
prioritizing vulnerable communities and identifying investment interventions to reduce their 
vulnerability. The methodology is based on criteria such as: (i) communities‘ exposure to climate 
risks, ability to cope and adaptation needs, and (ii) range of potential socio and economic 
benefits and risks mitigated by adaptation measures. This methodology was applied to 
communities in the Pyanj river basin to inform the proposed ADB investment project Building 
Climate Resilience in the Pyanj River Basin.  

I. CLIMATE AND CLIMATE CHANGE BACKGROUND 

4. Tajikistan‘s diverse topography produces a varied climate.3 It has many features of a 
continental climate, e.g., cold winters and hot summers, but the wide range in elevation across 
the country significantly modulates these seasons. The lowlands of the southwest are more 
subtropical whereas the high mountains in the east have only cool summers and very cold 
winters. In terms of precipitation, the climate is semi-arid with winter and spring being the most 
precipitous, and summer and autumn are very dry. Annual rainfall is 400-1,200 mm in the west 
but can fall to below 100 mm in the high mountainous region of the east.  

5. The precipitation extremes and strong seasonality often cause hazardous climate events, 
such as intense spring rainfall, excessive melt-waters from large snow accumulations from the 

                                                
1
 Fay et. al., Adapting to Climate Change in Europe and Central Asia, 2010. The World Bank. Climate Vulnerability 

Monitor, 2010. DARA. 
2
 http://www.climateinvestmentfunds.org/cif/ppcr  

3
 National Action Plan of the Republic Tajikistan for Climate Change Mitigation. Dushanbe, Tajik Met Service, 2003. - 

234 p. 

http://www.climateinvestmentfunds.org/cif/ppcr
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wet seasons and then droughts in the long dry seasons. Precipitation extremes frequently cause 
mudflows and floods, and—in the mountainous regions—avalanches, landslides or rockfalls 
(Figure 1). At the other extreme, droughts can severely reduce water availability. Glaciers in the 
high altitudes and the temporary lakes that form from meltwater create a potential for glacier 
lake outbursts, which are sudden and devastating. 

Figure 1: Disasters in Tajikistan reported 21-24 April 2012 

 

Sources: Committee for Emergency Situations; Information Management and Analytical Centre 

6. Significant climate change, such as rising temperatures, consequent glacier retreat, and 
changes in average and extreme precipitation, have already been observed in Tajikistan.4 
Average annual temperatures have increased over the past 60-70 years by as much as 0.2ºC 
per decade, with many areas seeing increases of 0.1ºC per decade. Even larger increases have 
been recorded in winter, with increases of up to 3ºC over the same period. Some small 
temperature decreases have been recorded in some higher altitude regions in spring and 
summer, which may be linked to changes in the hydrological cycle (see below). Along with 
these general increases in average temperature, increases in warm extremes, decreases in 
cold extremes, and a reduction in the frost season have also been observed. 

7. Annual precipitation over Tajikistan has increased by 8% since 1940, but with much 
larger increases (in terms of percentage change) in the dry seasons of summer and autumn. 
These dry season increases in precipitation are being seen, mainly, as increased rainfall 
intensity. A general increase in precipitation intensity is supported by observed reductions in the 

                                                
4
 ADB. 2010. Technical Assistance to Tajikistan for Climate Resiliency for Natural Resources Investments. 

Consultant‘s Report. Manila (TA7599-TAJ); Tajikistan. 2009. The Second National Communication of the Republic 
of Tajikistan under the UNFCCC. Dushanbe. 



3 

 

number of rain days in parts of the country, coupled with an increase in total annual rainfall. The 
observed increases in dry season precipitation may also be linked to the observed reductions in 
temperature through increased cloudiness and also evaporative cooling that would accompany 
higher precipitation totals. 

8. These observed changes are consistent with, and can be seen as a national 
manifestation of the global temperature changes, which has been directly attributed to human 
influences (primarily increased greenhouse gas emissions)5 and consequent increases in 
atmospheric humidity and changes in the hydrological cycle.6 With further future changes 
already inevitable due to the inertia in the climate system and it being virtually certain that these 
greenhouse gas emissions will continually rise in the medium term, these changes are predicted 
to continue increasing over the coming decades.7 Results from the latest generation of global 
climate models that have been made available by the Fifth Coupled Model Intercomparison 
Project (CMIP58), and that are currently being assessed in the development of the 
Intergovernmental Panel on Climate Change (IPCC) Assessment Report 5 (AR5), reinforce 
these messages (see Figure 2). For example, projections from these models show consistent 
increases in high daily temperatures and precipitation totals, as illustrated in Figure 2 and 3. 

9. The predicted temperature increases over the coming decades will drive changes in 
other parts of the climate system across Tajikistan. In the dry season, potential 
evapotranspiration will increase and the warmer temperatures and shorter frost season will lead 
to a general decline in glacier extent.9 The spring snow-melt season is likely to start earlier and 
this, with the changes in glacier extent, will result in significant changes to the volume and 
seasonality of river flows.10 

 

                                                
5
 Climate Change 2007: The Physical Science Basis. Contribution of Working Group I to the IPCC Assessment 

Report 4. 
6
 Allen, M.R., & W.J. Ingram, 2002: Constraints on future changes in climate and the hydrological cycle. Nature, 419, 

224-232. 
7
 Climate Change 2007: The Physical Science Basis. Contribution of Working Group I to the IPCC Assessment 

Report 4. 
8
 Taylor, K. E., R. J. Stouffer, and G. A. Meehl. 2012. An Overview of CMIP5 and the experiment design. Bulletin of 

the American Meteorological Society, 93, 485-498, 2012. 
9
 Lutz, A.F., Immerzeel, W. W., Gobiet, A., Pellicciotti F. and M.F.P. Bierkens, 2012. New Climate Change Scenarios 

Reveal Uncertain Future for Central Asian Glaciers. Hydrol. Earth Syst, Sci. Discuss., 9, 12691-12727. 
10

 W.W. Immerzeel A.F. Lutz P. Droogers, 2012. Climate Change Impacts on the Upstream Water Resources of the 
Amu and Syr Darya River Basins. FutureWater Report 107 for ADB.2010. Technical Assistance to Tajikistan for 
Water and Adaptation in Central and West Asia. Manila (TA7532-TAJ). 
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Figure 2: Frequency of 'hot days' projected by the CMIP5 GCMs for Asia 

 

Notes: 
1. ―Hot days‖ are defined as the 90

th
 percentile daily maximum temperature during a baseline period of 1961-1990 

2. Top: Ensemble median frequency of 'hot days' during 2070-2100 under  RCP8.5 emissions
11

 
3. Bottom: Box-and-whisker plots indicate the range of regionally-averaged 'hot-day' frequency by 2041-2070 and 

2071-2100 under RCPs 4.5 and 8.5. Boxes represent inter-quartile range and whiskers indicate full range of 
projections across the ensemble. The baseline frequency of ‗Hot days‘ of 10% is represented on the graphs by 
the dashed line. 

                                                
11

 Van Vuuren, DP, JA Edmonds, M Kainuma, K Riahi, AM Thomson, K Hibbard, GC Hurtt, T Kram, V Krey, JF 
Lamarque, T Masui, M Meinshausen, N Nakicenovic, SJ Smith, SK Rose. 2012. The Representative Concentration 
Pathways: An Overview. Climatic Change 
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Figure 3: The frequency of 'very wet days' projected by the CMIP5 GCMs for Asia 

 

 
Notes: 
―Very wet days‖ are defined as the 90th percentile of daily precipitation on wet days during a baseline period of 1961-
1990 with wet days defined as days with 1mm of precipitation or more. 
Top: Ensemble median frequency of 'very wet days' during 2070-2100 under RCP8.5. 
Bottom: Box-and-whisker plots indicate the range of regionally averaged 'very wet day' frequency by 2041-2070 and 
2071-2100 under RCPs 4.5 and 8.5. Boxes represent inter-quartile range and whiskers indicate full range of 
projections across the ensemble. The baseline frequency of ‗Very wet days‘ of 10% is represented on the graphs by 
the dashed line. 
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II. THE SOCIAL AND ECONOMIC BACKGROUND 

10. When assessing the climate vulnerability of a country or its constituent regions and 
communities, and certainly of crucial importance when assessing adaptive capacity, the socio-
economic context is often more important than the climate context. The economy of Tajikistan is 
highly dependent on natural resources. Much of the population lives in rural communities and is 
involved in agriculture and 90% of the country‘s electricity comes from hydropower, which also 
is an essential input to its important aluminum industry. All of these sectors are thus highly 
climate-sensitive and, specifically, the role of water, or lack of it given the semi-arid climate of 
much of the country, is crucial. 

11. There are several socio-economic factors relevant to Tajikistan, which derive from the 
legacy of the Soviet era. The removal of the technical and financial support of the centrally 
planned economy has resulted in crumbling infrastructure and limited institutional capacity. This 
has also been responsible for significant migration of the male working population to find paid 
employment abroad. All of these factors have eroded the ability of communities to cope with 
climate-related risks, and their ability to maintain and develop social and technical systems to 
reduce them. Also, the increase in female-led households in those communities, which were 
impacted by the economic pressures resulting in the migration of many men of working age, has 
led to a significant change in the traditional gender balance within these communities. In 
particular this has increased the responsibilities of women in poverty-stricken families and 
communities.  

12. The reduced institutional capacity will clearly reduce the ability of the country to respond 
to a changing environment. An important aspect of this with respect to climate change is that of 
limited educational capacity. There is a lack of understanding in how the climate is changing 
and what the implications of these changes are on the socio-economic and natural systems of 
the country. This limits the underpinning capacity of the country, regional institutions and 
communities to assess, develop and apply climate information to the assessment of climate 
vulnerability and, thus, to develop, implement and maintain adaptation interventions.  

III. THE PYANJ RIVER BASIN AND ITS VULNERABILITY 

13. A study carried out under the first phase of the Pilot Program for Climate Resilience 
documented the significant exposure of communities in the Pyanj river basin to the impacts of 
extreme climate events.12 More than 360 climate-induced disasters were reported over the last 
two decades, causing significant economic losses to communities and in some cases the loss of 
lives.13 The basin contains important agricultural areas and a significant population that lives 
across a very wide range of elevations and in a variety of circumstances, from low-land cities 
into small isolated highland communities. 

14. Domestic water supply infrastructure, irrigation assets and flood and land-slide protection 
measures are highly degraded or no longer function. The human and financial resources 
required to maintain, modernize, or upgrade these systems are scarce. Compounding this are 
weak regional and national institutions, and few activities focused on climate resilience or 

                                                
12

 ADB. 2010. Technical Assistance to Tajikistan for Climate Resiliency for Natural Resources Investments. 

Consultant‘s Report. Manila (TA7599-TAJ). 
13

 Statistics of the Committee of Emergency Situation under the Republic of Tajikistan. 
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responding to climate change impacts. Enabling communities and their mainly women-lead 
households to build their climate resilience and respond to climate change is hindered by the 
lack of information on the impacts on water resources, agriculture, their livelihoods, as well as a 
lack of access to financial resources to introduce changes in agriculture practices, and to 
diversify their economy. There are also no risk transfer mechanisms to help cope with the 
impacts of damaging extreme climate events. 

IV. PRIORITIZING ADAPTATION INTERVENTIONS TO REDUCE VULNERABILITY 

15. The picture that emerges from the above findings is of significant need for a range of 
climate change adaptation activities in the Pyanj river basin. These confirm the earlier extensive 
consultation14 undertaken by the government of Tajikistan in partnership with ADB, the World 
Bank and EBRD, and the comprehensive assessment conducted from 2009 to 2011 under the 
first phase of the PPCR. A strategic and more coordinated approach to flood, land-slide and 
water resource management is needed in the Pyanj River Basin. Three particular priorities were 
identified:  

(i) improved access to water resources through climate proofed infrastructure for irrigation, 
drainage, water supply and storage;  

(ii) increased resilience to climate extreme events through flood protection, early warning 
systems and risk transfer mechanisms; and  

(iii) improved access to information and financial resources, in particular for women. 

16. A technical assistance was undertaken to prepare the project Building Climate Resilience 
in the Pyanj River Basin (Project). Information and data were gathered to assess climate 
vulnerability in the Pyanj River Basin and identify options for adaptation interventions to 
minimize this vulnerability. A great wealth of information relevant to prioritizing the proposed 
interventions came from materials available from the PPCR secretariat, NGOs, government 
agencies and community organizations and, importantly, from selected field visits to sites of the 
proposed interventions (including consultations with target beneficiary groups, local leaders and 
other relevant parties in the area). 

17. A Prioritization Index (Pi) is then derived as the product of the Community Risk, Benefits 
and Adaptive indices; thus, Pi = Ai x Bi x Ci. This index allows the construction of a ranked list of 
potential interventions which can then be used in discussions with stakeholders, to determine 
the final priority interventions.  

18. Benefits Sub-index: Interventions were first measured for their potential scope or scale 
of impact. The benefits sub-index is described in Table 1. 

 

                                                
14

 The consultations engaged over 300 stakeholders from government ministries (Ministry of Agriculture, Ministry of 
Economic Development, Ministry of Energy, Ministry of Finance, Ministry of Health, Ministry of Transport, Ministry 
of Water Resources and Land Reclamation, Committee for Environmental Protection, Committee of Emergency 
Situations, Committee of Women and Family Affairs), government agencies (State Hydrometeorological Services, 
Academy of Sciences), international organizations (AKDN, FAO, UNDP, WFP), donors (DFID, GIZ, EC, Swiss 
Cooperation, SIDA), civil society (Act Central Asia, ACTED, Christian Aid, OXFAM and a number of local NGOs) 
and most communities living in the Pyanj River Basin. 
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Table 1: Benefit Sub-Index 

Benefits 
Sub-Index 

Definition 

1 Single community, single sector 
2 Multiple community, single sector or 

single community, multiple sectors. 
3 Multiple communities and multiple 

sectors 
 
19. Risk Sub-index: The risk factor of the interventions was assessed by comparing impact 
to the frequency as a measure of vulnerability to a given impact, hazard impact, and adaptive 
capacity (the ability of the system to cope with or avoid the consequences of the event). The 
basic risk matrix, accounting for just frequency and impact, is shown below with risks described 
as ranging from very low to very high. 

Table 2: Climate Risk Assessment Matrix: Frequency and Hazard 

  Impact 

  Low Medium High 

F
re

q
u

e
n

c
y
 Low Very Low Risk Low Risk Medium Risk 

Medium Low Risk Medium Risk High Risk 

High Medium Risk High Risk Very High Risk 

 

20. A fuller risk matrix was used for the Project, which included a factor of ―adaptive capacity 
deficit‖ to provide an even wider range of risks as illustrated in the following risk sub-index. 
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Table 3: Climate Risk Assessment Sub-Index: Exposure, Hazard Impact and Adaptive Capacity 

Low Adaptive Capacity Deficit 

  Impact 

  Low Medium High 

Low 
LLL 

Extremely 
Low Risk 

LML 
Very 

Low Risk 

LHL 
Low Risk 

Medium 
MLL 

Very Low 
Risk 

MML 
Low Risk 

MHL 
Medium 

Risk 

F
re

q
u

e
n

c
y
 

High 
HLL 

Low Risk 

HML 
Medium 

Risk 

HHL 
High Risk 

Medium Adaptive Capacity Deficit 

  Impact 

  Low Medium High 

Low 
LLM 

Very Low 
Risk 

LMM 
Low Risk 

LHM 
Medium 

Risk 

Medium 
MLM 

Low Risk 

MMM 
Medium 

Risk 

MHM 
High Risk 

F
re

q
u

e
n

c
y
 

High 
HLM 

Medium 
Risk 

HMM 
High 
Risk 

HHM 
Very High 

Risk 
High Adaptive Capacity Deficit 

  Impact 

  Low Medium High 

Low 
LLH 

Low Risk 

LMH 
Medium 

Risk 

LHH 
High Risk 

Medium 
MLH 

Medium 
Risk 

MMH 
High 
Risk 

MHH 
Very High 

Risk 

F
re

q
u

e
n

c
y
 

High 
HLH 

High Risk 

HMH 
Very 
High 
Risk 

HHH 
Extremely 
High Risk 

  

21. The risk index for a problem that an intervention is planned to address was allocated one 
of seven colors in the tables to rank risk levels from 1 (extremely low risk) to 7 (extremely high 
risk). 

Table 4: Risk index 

Risk Index (Ri) 1 2 3 4 5 6 7 

Result of Risk 
Assessment 

       

 

22. The sectors analyzed for risk were assigned a weighting factor indicating the relative 
degree of impact on a community should it suffer damage. The first two categories have been 
combined into a single ―people‖ category, which has been given the highest weight, with the 
social and technical infrastructure receiving a lower weight and houses and crops the lowest. 
The sector weighting factors are given below. 
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Table 5: Sector Definition 

TA 7599 Sector 

Definitions 

Proposed Sector 
Categories 

Sector 
Weighting 

Index 

Households People 

 
3 

Population 

Houses Residential 1 

Schools Social 2 

Clinics Social 2 

Crops Agriculture 1 

Power Lines Utilities 2 

Telephone Lines Utilities 2 

Hydraulic Structures Water Management 2 

Flood Embankments Water Management 2 

Irrigation Canals Water Management 2 

Bridges Transport 2 

Roads Transport 2 

 

23. All sectors above are potentially affected by mud flows and flood but drought risk only 
affects the first 5. This means that the maximum risk score for a given community for the former 
risks is 161 (23*7) and for drought is 63 (9*7). The combined risk index, Ci, for a community 
under a particular threat is then calculated by multiplying the risk assessments and sector 
weights and is defined as ten times the ratio between the calculated risk score and the 
maximum risk score. 

24. Adaptation Sub-index: Potential interventions are assigned an adaptation index that 
indicates the extent to which a given intervention demonstrates adaptation and, therefore, 
increased resilience to the impacts of climate change. Adaptation indices are defined in the 
table below. 

Table 6: Adaptation Sub-index 

Adaptation 
Rank 

Definition 

0 
Little or no demonstrable adaptation (business as 
usual, e.g. rehabilitating infrastructure to existing 
standards) 

1 
Clear adaptive qualities (eg. improving the function of 
existing autonomous adaptations or rehabilitating and 
then defending existing infrastructure) 
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2 

 

Significant adaptation (eg. existing infrastructure 
rehabilitated and enhanced or change in technology / 
methodology or location) 

25. A Prioritization Index (Pi) is then derived as the product of the Community Risk, Benefits 
and Adaptive indices; thus, Pi = Ai x Bi x Ci. This index allows the construction of a ranked list 
of potential interventions that can then be used in discussions with stakeholders, to determine 
the final priority interventions. 

26. There are several important properties of the prioritization index to note. First, for a given 
level of risk interventions that either involve significant levels of adaptation or yield multiple 
benefits will have the highest index. Second, interventions that include no adaptive features will 
have an overall index of zero. Third, the adaptation index provides the greatest level of 
discrimination in the prioritization whilst the sector-weighted risk index provides the least. These 
properties are consistent with the aims of the interventions, which are to promote significant 
adaptation benefits. 

27. It is also clear that there is additional information that could be used in the prioritization, 
from the quantitative assessments of people or land affected and the cost of the intervention to 
the source of the request, e.g. involvement of village activists could be important in the 
sustainability of an intervention. These factors need to be considered when a final prioritization 
is undertaken.  

V. PRIORITIZED COMMUNITIES AND INTERVENTIONS 

28. The potential interventions of the project have been prioritized according to the 
methodology described above. From the full list of potential interventions a shorter list of high 
priority measures, across the range of target sectors stipulated in the ToR and across the range 
of elevations within the Pyanj River Basin was derived. This list of target communities and 
interventions is presented in Annex 1. 

29. The interventions included in the table have been selected as they demonstrate 
adaptation to climate risks through a combination of improved engineering design, provision of 
equipment for the maintenance of the assets and, therefore, the intended level of resilience and 
a range of non-physical complimentary measures. Each of the components of the interventions 
is outlined in the table. 

VI. CONCLUSION 

30. This climate vulnerability document described briefly the significant climate vulnerability 
of Tajikistan, and in particular the Pyanj River Basin, resulting from its frequent exposure to 
extreme climate events, frequent intense rainfall and significant runoff from spring snow-melt 
and droughts. Hazards resulting from these events include mudflows, floods, avalanches and 
landslides and reduced water availability. It explains that climate change is expected to enhance 
many of these risks and that the socio-economic context of the country limits the ability of 
communities to cope with them. It concludes with the description of a procedure for prioritizing 
interventions proposed to reduce the risks associated with climate hazards that communities in 
the Pyanj River Basin are exposed to.  
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31. The prioritization uses information about the benefits that the intervention will provide, 
the level of risk it will address and how adaptive it is to assign a numerical score to the 
intervention. The index is a product of separate subindices for each factor and so interventions 
that involve no adaptation have an index of zero. The method involves subjective choices in the 
definition of the indices and how they should be combined but it gives a well-defined procedure 
for comparing the merits of different interventions and provides a framework in which they can 
be prioritized when being assessed against multiple criteria. 
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VII. ANNEX 1: SUMMARY OF TARGET INTERVENTIONS AND COMMUNITIES 

No Rayon Jamoat 
Infrastructure 
Type 

Description Adaptive features Capacity Building Activities 
Prioritization 

Index 

IS1 Iskoshim Zong Irrigation 

1. Re-construction 
of main collector 
drainage canal 
serving 200 ha of 
land. 1.5 km of 
outer wall / 
embankment of 
canal was washed 
away by river 
(Pyanj) flood.  

2. Provision of 
machinery for 
regular 
maintenance of 
canals and 
protection 
embankment, 
contingent on non-
availability of 
existing machinery. 

1 Embankments to 
be constructed to 
improved design, to 
include armour stone 
and scour protection 
mattress. 

2. Enhanced design 
and appropriate 
materials will ensure 
the integrity of flood 
protection structures 
and measures under 
increased flow 
conditions.  

3. Through provision 
of works, equipment 
and capacity 
building, enable the 
local community to 
manage the flood risk 
itself.  

1. Establishment of community 
flood-protection maintenance 
committee and transfer of the 
facility to the committees for 
operation.  

2. Provision of training to the 
local community in operation 
and maintenance of the new 
facilities.  

3. Establishment of early flood 
warning system.  

4. Provision of information on 
climate variability, risks and 
adaptation strategies.  

5. Introduction of micro-finance 
for climate resilience activities 
(subject to feasibility 
assessment).  

6. Introduction of crop 
insurance scheme (subject to 
feasibility assessment).   

34.29 

IS3 Iskoshim Vrang 
Flood / Mud 
Flow 

Construction of 
structure to 
effectively channel 
mud-flow safely 
past housing and   
infrastructure. 
Approx lenth 1.25 

First time provision of 
specific mud-flow 
protection channel. 

1. Establishment of community 
mud-flow-protection 
maintenance committee and 
transfer of the facility to the 
committees for operation.  

2. Provision of training to the 
local community in operation 

33.04 
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No Rayon Jamoat 
Infrastructure 
Type 

Description Adaptive features Capacity Building Activities 
Prioritization 

Index 

km. Some 
demolition and 
relocation of 
existing buildings 
and infrastructure 
would be 
necessary.  

and maintenance of the new 
facilities.  

3. Establishment of early flood 
warning system.  

4. Provision of information on 
climate variability, risks and 
adaptation strategies.  

5. Introduction of micro-finance 
for climate resilience activities 
(subject to feasibility 
assessment).  

6. Introduction of crop 
insurance scheme (subject to 
feasibility assessment).   

RO1 Roshtkala Tucyen 
Flood / Mud 
Flow 

Stabilization of 
hillside to protect 
village (30 
households), 
irrigation system 
and cultivated 
lands. Possible 
solution; terracing 
plus tree planting.  
Potential for 
orchard cultivation 
on terraced slope 
irrigated by low 
pressure piped 
(drip) system. 

1. Protection of 
agricultural land, 
irrigation systems 
and households 
against enhanced 
flood risk.  

2. Additional land 
made available for 
orchard cultivation 
using improved 
irrigated technology.  

1. Provision of agricultural 
extension services to advise on 
crop selection and provide 
training in use of irrigation 
technology.  

2. Provision of information on 
climate variability, risks and 
adaptation strategies.  

3. Introduction of micro-finance 
for climate resilience activities 
(subject to feasibility 
assessment).  

4. Introduction of crop 
insurance scheme (subject to 
feasibility assessment). 

26.83 

VJ3 Vanj Zhovid Flood / Mud 1. Strengthening of 1. Embankments to 1. Establishment of community 24.04 
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No Rayon Jamoat 
Infrastructure 
Type 

Description Adaptive features Capacity Building Activities 
Prioritization 

Index 

Flow existing flood 
protection 
embankments.  

2.  Restoration of 
the Bunai River's 
channel, adjacent 
to  Bunai 1 and 
Bunai 2 villages, by 
removal of 
sediment build up, 
length 1000 m. 3. 
Procurement of 
machinery for on-
going operation 
and maintenance, 
contingent on non-
availability of 
existing machinery 
(36) 

be constructed to 
improved design, to 
include armor stone 
and scour protection 
mattress. 2 
Enhanced design 
and appropriate 
materials will ensure 
the integrity of flood 
protection structures 
and measures under 
increased flow 
conditions. 3 
Through provision of 
works, equipment 
and capacity 
building, enable the 
local community to 
manage the flood risk 
itself.  

flood-protection maintenance 
committee and transfer of the 
facility to the committees for 
operation.  

2. Provision of training to the 
local community in operation 
and maintenance of the new 
facilities.  

3. Establishment of early flood 
warning system.  

4. Provision of information on 
climate variability, risks and 
adaptation strategies.  

5. Introduction of micro-finance 
for climate resilience activities 
(subject to feasibility 
assessment).  

6. Introduction of crop 
insurance scheme (subject to 
feasibility assessment).   

K06 Kulob Ziraki 
Flood / Mud 
Flow 

1. Restoration of 
the Ziraki stream 
bed and channel, 
by removal of 
sediment build up 
in Ziraki  village,  to 
prevent mudflow 
spillover into 
irrigated lands, 
embankment 
length – 830 m. 2. 
Procurement of 

1 Restoration of 
designed level of 
resilience to existing 
flood protection.   

2. Through provision 
of works, equipment 
and capacity 
building, enable the 
local community to 
manage the flood risk 
itself.  

1. Establishment of community 
flood-protection maintenance 
committee and transfer of the 
facility to the committees for 
operation.  

2. Provision of training to the 
local community in operation 
and maintenance of the new 
facilities.  

3. Establishment of early flood 
warning system.  

17.70 
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No Rayon Jamoat 
Infrastructure 
Type 

Description Adaptive features Capacity Building Activities 
Prioritization 

Index 

machinery for on-
going operation 
and maintenance, 
contingent on non-
availability of 
existing machinery 

4. Provision of information on 
climate variability, risks and 
adaptation strategies.  

5. Introduction of micro-finance 
for climate resilience activities 
(subject to feasibility 
assessment).  

6. Introduction of crop 
insurance scheme (subject to 
feasibility assessment).   

K09 Kulob Dahana 
Flood / Mud 
Flow 

1. Restoration of 
the Dahana stream 
bed and channel, 
by removal of 
sediment build up, 
in Yohsuchiyon, 
Oltovul and Chinor 
villages to prevent 
mudflow spillover, 
length – 1130 
m.(39,40). 2. 
Procurement of 
machinery for on-
going operation 
and maintenance, 
contingent on non-
availability of 
existing machinery. 

1. Restoration of 
designed level of 
resilience to existing 
flood protection.   

2. Through provision 
of works, equipment 
and capacity 
building, enable the 
local community to 
manage the flood risk 
itself.  

1. Establishment of community 
flood-protection maintenance 
committee and transfer of the 
facility to the committees for 
operation.  

2. Provision of training to the 
local community in operation 
and maintenance of the new 
facilities.  

3. Establishment of early flood 
warning system.  

4. Provision of information on 
climate variability, risks and 
adaptation strategies.  

5. Introduction of micro-finance 
for climate resilience activities 
(subject to feasibility 
assessment). 6 Introduction of 
crop insurance scheme 
(subject to feasibility 
assessment).   

17.70 
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D5 Darvoz Vishharv 
Flood / Mud 
Flow 

1.River bank 
protection works in; 
a) Jorf River at 
Kevron Village 
(200m); b) in the  
Devdara stream 
bed at  Ruzvai 
Village (80m) and; 
c) in the Pyanj 
River at Jorf Village 
(200m) (27,28).  

2. Procurement of 
machinery for on-
going operation 
and maintenance, 
contingent on non-
availability of 
existing machinery 

1 Embankments to 
be constructed to 
improved design, to 
include armour stone 
and scour protection 
mattress.  

2. Enhanced design 
and appropriate 
materials will ensure 
the integrity of flood 
protection structures 
and measures under 
increased flow 
conditions.  

3. Through provision 
of works, equipment 
and capacity 
building, enable the 
local community to 
manage the flood risk 
itself.  

1. Establishment of community 
flood-protection maintenance 
committee and transfer of the 
facility to the committees for 
operation.  

2. Provision of training to the 
local community in operation 
and maintenance of the new 
facilities.  

3. Establishment of early flood 
warning system.  

4. Provision of information on 
climate variability, risks and 
adaptation strategies.  

5. Introduction of micro-finance 
for climate resilience activities 
(subject to feasibility 
assessment). 6 Introduction of 
crop insurance scheme 
(subject to feasibility 
assessment).   

17.14 

VO7 Vose Tugarak Water Supply 

Rehabilitation and 
upgrade of water 
supply systems in 
Navbahor, Ibrat 
and Sulhobod 
villages. Works will 
include 
rehabilitation of 3 
existing boreholes, 
installation of new 
BH pumps, new 

1. Construction of 
protection caps for 
borehole to minimize 
risk of flood and 
mudflow damage.  

2. Inclusion of 
sanitary zone around 
boreholes to reduce 
human health risk 
from water 
contamination.  

1. Establishment of drinking 
water users association / 
committee and transfer of the 
facilities to the association for 
operation and maintenance. 

2. Provision of training in the 
operation and maintenance of 
the new facilities and in water 
conservation strategies.  

3. Provision of information on 

13.97 
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main pipeline, 
length 1000 m and 
construction of a 
service reservoir 
with sufficient 
capacity for 24 
hours storage. 
(48,49) 

3.  Provision of 
sufficient storage 
capacity to ensure 
that interruptions to 
supply are minimized 
in the event of power 
failure. 

climate variability, risks and 
adaptation strategies.  

4. Introduction of micro-finance 
for climate resilience activities 
(subject to feasibility 
assessment) 

VO14 Vose Michurin Water Supply 

Rehabilitation and 
upgrade of water 
supply systems in 
Anoriston-1, 
Anoriston-2 and 
Islomobod villages. 
Works will include; 
rehabilitation of 3 
existing boreholes, 
installation of new 
pumps, 
rehabilitation of 
service reservoirs 
to ensure adequate 
storage is provided 
and construction of 
new trunk main, 
length 2200 
m.(64,65) 

1. Construction of 
protection caps for 
borehole to minimize 
risk of flood and 
mudflow damage.  

2. Inclusion of 
sanitary zone around 
boreholes to reduce 
human health risk 
from water 
contamination.  

3.  Provision of 
sufficient storage 
capacity to ensure 
that interruptions to 
supply are minimized 
in the event of power 
failure. 

1. Establishment of drinking 
water users association / 
committee and transfer of the 
facilities to the association for 
operation and maintenance.  

2. Provision of training in the 
operation and maintenance of 
the new facilities and in water 
conservation strategies.  

3. Provision of information on 
climate variability, risks and 
adaptation strategies.  

4. Introduction of micro-finance 
for climate resilience activities 
(subject to feasibility 
assessment) 

13.83 

VJ4 Vanj Vodhud 
Flood / Mud 
Flow 

1. River bank 
strengthening 
works in Vanjob 
River, adjacent to 
Vahdat Village 
(former 
Surhsangob), 

1. Embankments to 
be constructed to 
improved design, to 
include armor stone 
and scour protection 
mattress.  

2. Enhanced design 

1. Establishment of community 
flood-protection maintenance 
committee and transfer of the 
facility to the committees for 
operation.  

2. Provision of training to the 
local community in operation 

13.29 
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length 1200 m.  

2. Rehabilitation of 
irrigation water 
pipeline, length 250 
m.(22,23,26,29).  

3. Procurement of 
machinery for on-
going operation 
and maintenance, 
contingent on non-
availability of 
existing machinery 

and appropriate 
materials will ensure 
the integrity of flood 
protection structures 
and measures under 
increased flow 
conditions.  

3. Through provision 
of works, equipment 
and capacity 
building, enable the 
local community to 
manage the flood risk 
itself.  

and maintenance of the new 
facilities.  

3. Establishment of early flood 
warning system.  

4. Provision of information on 
climate variability, risks and 
adaptation strategies.  

5. Introduction of micro-finance 
for climate resilience activities 
(subject to feasibility 
assessment).  

6. Introduction of crop 
insurance scheme (subject to 
feasibility assessment).   

RO2 Roshtkala Tucyen Irrigation 

Rehabilitation of 
Shoburhon high 
level irrigation 
canal by replacing 
600m length 
damaged by rock-
fall and ground 
instability with 
flexible pipeline 
section. Potential 
for orchard 
cultivation on 
terraced slope 
irrigated by low 
pressure piped 
(drip) system. 

1. Improved irrigation 
water transmission 
and distribution 
method.  

2. Reduced 
maintenance and 
reduced water 
losses.  

1. Provision of agricultural 
extension services to advise on 
crop selection and provide 
training in use of irrigation 
technology.  

2. Provision of information on 
climate variability, risks and 
adaptation strategies.  

3. Introduction of micro-finance 
for climate resilience activities 
(subject to feasibility 
assessment).  

4. Introduction of crop 
insurance scheme (subject to 
feasibility assessment). 

13.17 

K08 Kulob Dahana Water Supply Rehabilitation and 1. Re-location of 1. Establishment of drinking 11.80 



20 

 

No Rayon Jamoat 
Infrastructure 
Type 

Description Adaptive features Capacity Building Activities 
Prioritization 

Index 

upgrade of water 
supply system 
Yohsuchiyon 
Village. Works will 
include 
construction of a 
new borehole to 
replace existing 
borehole # 1, 
currently located in 
the center of 
Dahana stream 
bed, rehabilitation 
of borehole # 2, 
provision of 
storeage capacity 
sufficient for 24 
hours supply and 
river bank 
protection works – 
60 m.(41,42) 

critical water supply 
infrastructure out of 
high flood risk area.  

2. Construction of 
borehole sanitary 
zones to reduce 
human health risk 
from water 
contamination.  

3.  Provision of 
sufficient storage 
capacity to ensure 
that interruptions to 
supply are minimized 
in the event of power 
failure. (41,42) 

water users association / 
committee and transfer of the 
facilities to the association for 
operation and maintenance.  

2. Provision of training in the 
operation and maintenance of 
the new facilities and in water 
conservation strategies.  

3. Provision of information on 
climate variability, risks and 
adaptation strategies.  

4. Introduction of micro-finance 
for climate resilience activities 
(subject to feasibility 
assessment) 

K02 Kulob Ziraki Water Supply 

Rehabilitation of 
water supply 
system of Jerkala 
and Hujaishok 
villages. 1 
borehole, 
installation of 
pump, conduit, 
length – 2 km.(33) 

Protect cap of water-
supply borehole from 
flood damage by 
raising it 1 m from the 
ground surface, 
enhance flood-
protection system to 
high specification 
and construct 
borehole sanitary 
zone to reduce 
human health risk 
from water 
contamination.  

1. Establishment of drinking 
water users association / 
committee and transfer of the 
facilities to the association for 
operation and maintenance. 

2. Provision of training in the 
operation and maintenance of 
the new facilities and in water 
conservation strategies.  

3. Provision of information on 
climate variability, risks and 
adaptation strategies.  

11.80 
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4. Introduction of micro-finance 
for climate resilience activities 
(subject to feasibility 
assessment) 

P10 Pyanj Mehvar Water Supply 

Rehabilitation and 
upgrade water 
supply system of 
Kuldimon Village. 
Works will include; 
rehabilitation of 1 
existing borehole, 
replacement of 
borehole pump, 
installation of 
pumping main 
(length 300 m), 
construction of 
distribution network 
(length 500 m) and 
construction of 
service reservoir 
with capacity for 24 
hours storage. 
(13,15,16,1) 

1. Construction of 
protection caps for 
borehole to minimize 
risk of flood and 
mudflow damage.  

2. Inclusion of 
sanitary zone around 
boreholes to reduce 
human health risk 
from water 
contamination.  

3.  Provision of 
sufficient storage 
capacity to ensure 
that interruptions to 
supply are minimized 
in the event of power 
failure. 

1. Establishment of drinking 
water users association / 
committee and transfer of the 
facilities to the association for 
operation and maintenance. 

2. Provision of training in the 
operation and maintenance of 
the new facilities and in water 
conservation strategies.  

3. Provision of information on 
climate variability, risks and 
adaptation strategies.  

4. Introduction of micro-finance 
for climate resilience activities 
(subject to feasibility 
assessment) 

11.43 

VO2 Vose 
M. 
Mahmadaliev 

Water Supply 

Rehabilitation and 
upgrade water 
supply system of 
Toskala Village. 
Works will include; 
construction of 1 
new borehole, 
installation of pump 
and new pumping 
main (length 120 

1. Enhanced design 
of borehole with 
protection from flood 
and mud-flow. 

2. Provision of 
improved daily 
supply of drinking 
water to population of 
village in critical 

1. Establishment of drinking 
water users association / 
committee and transfer of the 
facilities to the association for 
operation and maintenance. 

2. Provision of training in the 
operation and maintenance of 
the new facilities and in water 
conservation strategies.  

11.18 
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m). (33,62) drought and low 
water periods. 

3. Provision of information on 
climate variability, risks and 
adaptation strategies.  

4 Introduction of micro-finance 
for climate resilience activities 
(subject to feasibility 
assessment) 

VO10 Vose Mehnatobod 
Flood / Mud 
Flow 

1. Rehabilitation of 
flood protection 
embankment in 
Javrez Village, 
damaged by flood 
and mudflow. 
Embankment 
length – 300 m.(58) 

2. Procurement of 
machinery for on-
going operation 
and maintenance, 
contingent on non-
availability of 
existing machinery. 

1. Embankments to 
be constructed to 
improved design, to 
include armor stone 
and scour protection 
mattress. 2 
Enhanced design 
and appropriate 
materials will ensure 
the integrity of flood 
protection structures 
and measures under 
increased flow 
conditions. 3 
Through provision of 
works, equipment 
and capacity 
building, enable the 
local community to 
manage the flood risk 
itself.  

1. Establishment of community 
flood-protection maintenance 
committee and transfer of the 
facility to the committees for 
operation.  

2. Provision of training to the 
local community in operation 
and maintenance of the new 
facilities.  

3. Establishment of early flood 
warning system.  

4 Provision of information on 
climate variability, risks and 
adaptation strategies.  

5. Introduction of micro-finance 
for climate resilience activities 
(subject to feasibility 
assessment). 6 Introduction of 
crop insurance scheme 
(subject to feasibility 
assessment).   

10.81 

P05 Pyanj Namuna Water Supply 
Construction of 
new water supply 
system for 

1. Construction of 
protection caps for 
borehole to minimize 

1. Establishment of drinking 
water users association / 
committee and transfer of the 

10.16 
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Communism 
Village. Works will 
include; 
construction of 1 
borehole, 1 
pumping station 
equipped with 2 
pumping units 
complete with new 
panels, pumping 
main (length 5 km) 
and service 
reservoir with 
sufficient capacity 
for 24 hours 
storage and 
distribution system.

 

( 022, 024) 

risk of flood and 
mudflow damage. 2. 
Inclusion of sanitary 
zone around 
boreholes to reduce 
human health risk 
from water 
contamination. 3.  
Provision of sufficient 
storage capacity to 
ensure that 
interruptions to 
supply are minimized 
in the event of power 
failure. 

facilities to the association for 
operation and maintenance. 

2. Provision of training in the 
operation and maintenance of 
the new facilities and in water 
conservation strategies.  

3. Provision of information on 
climate variability, risks and 
adaptation strategies.  

4. Introduction of micro-finance 
for climate resilience activities 
(subject to feasibility 
assessment) 

P08 Pyanj Namuna Irrigation 

Rehabilitation of 
irrigation system by 
removal of mud-
flow sediment build 
up in feeder and 
drainage canal 
network in Nuri 
Vahdat, Mehvar 
and Namuna 
jamoats 
(approximately 
8km). (6,7,12,18) 
2. Provision of 
machinery for 
regular 
maintenance of 
canals and 

Return irrigation 
system to high 
quality operation and 
provide the local 
community improved 
facilities to protect it 
from increased mud-
flow risk.  

1. Establishment / capacity 
building of Farmers Association 
/ Water Users Association and 
transfer of the facility to the 
association for operation.  

2. Provision of agricultural 
extension services to advise on 
crop selection and provide 
training in operation and 
maintenance of the new 
facilities.  

3. Provision of information on 
climate variability, risks and 
adaptation strategies.  

4. Introduction of micro-finance 

8.57 
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protection 
embankment, 
contingent on non-
availability of 
existing machinery. 

for climate resilience activities 
(subject to feasibility 
assessment).  

5. Introduction of crop 
insurance scheme (subject to 
feasibility assessment). 

RU2 Rushan Barushan Irrigation 

1. Clearing of 6km 
of collector 
drainage canal 
network.  

2. Re-construction 
of 150m length of 
flood protection 
embankment on R 
bank of Pyanj River 
(secondary 
channel) to protect 
100 ha of irrigated 
land.  

3. Provision of 
machinery for 
regular 
maintenance of 
canals and 
protection 
embankment, 
contingent on non-
availability of 
existing machinery. 

1. Return irrigation 
system to high 
quality operation and 
provide the local 
community improved 
facilities to maintain 
operation and 
protection in the face 
of increased flood 
risk.  

2. Embankments to 
be constructed to 
improved design, to 
include armor stone 
and scour protection 
mattress.  

3 Enhanced design 
and appropriate 
materials will ensure 
the integrity of flood 
protection structures 
and measures under 
increased flow 
conditions. 

1. Establishment / capacity 
building of Farmers Association 
/ Water Users Association and 
transfer of the facility to the 
association for operation.  

2. Provision of agricultural 
extension services to advise on 
crop selection and provide 
training in operation and 
maintenance of the new 
facilities.  

3. Provision of information on 
climate variability, risks and 
adaptation strategies.  

4. Introduction of micro-finance 
for climate resilience activities 
(subject to feasibility 
assessment). 5 Introduction of 
crop insurance scheme 
(subject to feasibility 
assessment). 

6.58 

P04 Pyanj Nuri Vahdat Irrigation 
1. Rehabilitation 
and protection of 
irrigation pumping 

1. Climate resilient 
pumping station 
design; protected 

1. Establishment / capacity 
building of Farmers Association 
/ Water Users Association and 

5.08 
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station Baitudasht 
# 0. Works will 
include extensive 
repair of existing 
building, 
replacement of 
mechanical and 
electrical 
equipment, and 
construction of 
mud-flow 
protection 
structure.(PSO) 

from flood and mud-
flow.  

2. Enhanced capacity 
of local community to 
operate the facility 
and maintain the 
level of protection.  

transfer of the facility to the 
association for operation.  

2. Provision of agricultural 
extension services to advise on 
crop selection and provide 
training in operation and 
maintenance of the new 
facilities.  

3. Provision of information on 
climate variability, risks and 
adaptation strategies.  

4. Introduction of micro-finance 
for climate resilience activities 
(subject to feasibility 
assessment).  

5. Introduction of crop 
insurance scheme (subject to 
feasibility assessment). 

 


