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BACKGROUND

= The Climate Investment Funds (CIF) have been developed by the Multilateral Development Banks
(MDBs) to scale up assistance to developing countries in responding to climate change. The Asian
Development Bank's (ADB), as one of the implementing entities of CIF, has been supporting its
developing member countries (DMCs) transition towards low carbon and climate resilience economy
as enshrined in ADB's Strategy 2030.

= This presentation shows results from two recent projects in Tajikistan and the Kyrgyz Republic, and

the initial results of a transboundary project in the Kyrgyz Republic and Kazakhstan, currently under
development.

GOALS

= The main objective is to identify hotspots along selected CAREC corridor sections where
vulnerabilities to climate risk exist, and determine adaptation measures with the respective cost
estimates, to help conceptualize and develop investment projects aimed at increasing resilience.

= A secondary objective is to detect gaps in the local design tools and guidelines to cater for climate
adaptation in the transport sector. The CAREC transport strategy highlights the need to invest in
resilience, including the update and review of existing norms.
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METHODOLOGICAL APPROACH

High-level analysis of global databases and secondary sources to detect
disaster-prone areas, for the current and future climate projections.

Direct inspection of physical assets, guided by local staff, aimed at recent (last 5
years) disaster spots.

Focus on CAREC corridors, but open to other important routes. Special focus on
border crossing points.

Expert-based scoping of local solutions (upgrade and retrofitting of existing
roads), including cost estimates. Large scale, big budget projects for totally new
road sections are out of scope.

Feedback and review from ADB and national sector specialists.
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CLIMATE RISK ASSESSMENT OF TRANSPORT
ASSETS IN TAJIKISTAN
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HIGHLIGHTS OF THE MISSION TO TAJIKISTAN:

Meetings with key instutions: Committee of
Emergency Situations and Civil Defense (KHF), Ministry
of Energy and Water Resources (MEWR), Ministry of
Economic Development and Trade (MEDT), Ministry of
Transport (MoT) and Ministry of Finance (MoF).

Field trips: 2 x 1084 (2168) km

Interviews with >30 persons in the field (local
representatives of ministries and maintance staff).
Around 50 hotspots visited and preliminary assessed
along three main corridors.

2 BCPs visited and reviewed: Karamyk and Sarazm
Scoping of other projects related with climate
adaptation and resilience (not only transport-related).
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35 Locations assessed
Main risks: mudflows and

EXAMPLE: CORRIDOR DUSHANBE-KARAMYK
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KEY FINDINGS

Infrastructure Vulnerabilities

01 02 03

Bridge Scour & Fluvial Hazards Alluvial Fans & Mass Movement Compound Seismic-Fluvial Hazards
Bridge scour on glacially-fed Active alluvial fans and mass Karamyk and Darvoz routes
catchments is the dominant failure movement hazards produce road- document compound fluvial-seismic
mode across all three Tajik corridors.  burying failures on the Darvoz route, interactions at critical bridges,
Dynamic sediment transport, where layered unstable sedimentary  including GLOF exposure at high-
hydraulic overloading, and formations and steep terrain generate elevation alluvial fan crossings.
progressive siltation reduce waterway debris flows that overwhelm Tajikistan’s seismic context — among
capacity at river crossings. At multiple infrastructure. Landslides, rockfall, the most severe in the CAREC region
hotspots, annual maintenance costs and cut-slope failures are pervasive — amplifies fluvial risks through
exceed USD 30,000-40,000 per across Karamyk and Panjakent earthquake-triggered slope failures
location — a systemic pattern corridors — including a 4.5 km multi- and channel modifications, rendering
reflecting design standards calibrated hazard section requiring the single-hazard design standards

to historical baselines, not a assessment’s most technically structurally insufficient.

maintenance outlier. demanding intervention.
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EXAMPLE OF BCP NEEDS ASSESSMENT: SARAZM BCP

Structural and Building Issues:

. The primary transit building where vehicle inspections are
conducted suffers from significant roof leakage.

. Complete absence of covered areas or rest facilities for
pedestrians, exposing travelers to harsh weather conditions

. Lack of climate control systems (air conditioning/heating) in all
facilities.

. Deteriorated and non-functional public toilet facilities.

Operational Infrastructure Gaps:

. Absence of modern vehicle scanning equipment, resulting in
extended manual inspection times and reduced security
effectiveness

. Insufficient road infrastructure with only one lane available for
truck traffic, creating bottlenecks during peak periods

. Inadequate office space for border control operations, with
military personnel confined to a minimal 10 m? facility.
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KEY FINDINGS

Climate Projections & Investment Needs

10-30% +25-40% $29.7-40.4M 5-15% / 20-40%
Increase in extreme Interim climate factor Infrastructure investment Extra upfront cost vs. lifecycle
precipitation intensity on flood design flows Needs across 57 hotspots savings with climate adaptation

Investment Summary by Corridor

m Primary Hazard CAREC Connection Investment Range

Bridge Scour &

Alluvial Fans Corr. 2d, 3b, 5a/c USD 14.8-19.8M

Dushanbe—Karamyk

Alluvial Fans & Bridge

Darvoz (GBAO) 15 Scour Humanitarian lifeline USD 9.0-12.5M

Panjakent-Sarazm . Tunnel Resilience & M34/A377 (UZB USD 5.9-8.1M
Cut Slopes border)

BCPs (Karamyk & Access Infra & :

sarazm) 2 Climate Risk All 3 corridors Assessed separately

TOTAL (Routes) 57 USD 29.7-40.4M
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RECOMMENDATIONS

MKS RT Amendments & 5-Year Implementation Roadmap

Climate-adapted design standards:

Develop IDF rainfall curves for priority mountain catchments (MKS RT 32-01-2007)
Mandatory catchment analysis for all structures on catchments >5 km?

Sediment capacity allowances (30-50% oversizing) in high sediment-yield zones

Scour assessment as mandatory bridge design component (MKS RT 32-02-2008)
Compound hazard screening for fluvial, seismic and geotechnical interactions

Risk-based return periods: 1:100 yr for critical CAREC corridors; 1:25 yr for secondary
Climate change factors (+25-40% flow increases) mandatory in all hydrological calculations
Lifecycle cost (CAPEX + OPEX) evaluation replacing lowest-initial-cost procurement

Total programme cost: USD 1.6-2.6M = 4-9% of the estimated infrastructure
intervention costs (USD 29.7-40.4M)
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RECOMMENDATIONS

MKS RT Amendments & 5-Year Implementation Roadmap

5-Year Implementation Roadmap

Phase 1 | Years 1-2 | USD 0.33-0.54M

o Establish monitoring on Surkhob/Vakhsh, Zarafshon, and Panj river systems
. Issue interim bridge scour and drainage guidance with climate factors

. Adapt ROADAPT QuickScan for Tajik fluvial conditions

. Train 15-25 key Ministry and consultant personnel

Phase 2 | Years 2-4 | USD 0.80-1.25M

J Run 3-5 pilots (Varzob River Management Plan as anchor project)

J Develop region-specific IDF curves for priority river basins

. Formalise inter-agency coordination (MoT-Tajikhydromet—MoEWR—-CoES&CD)
J Establish sediment yield and scour assessment procedures

Phase 3 | Years 4-5 | USD 0.46-0.79M

J Formally adopt revised MKS RT 32-01-2007 and MKS RT 32-02-2008
J Publish comprehensive technical guidance and design tools

J Roll out nationwide training and certification

J Launch performance monitoring for adaptive management

Total programme cost: USD 1.6-2.6M = 4-9% of the estimated infrastructure intervention costs (USD 29.7-40.4M)

INTERNAL. This informationis accessible to ADB Management and Staff. It may be shared outside ADB with appropriate permission.



CLIMATE RISK ASSESSMENT OF TRANSPORT ASSETS
IN THE KYRGYZ REPUBLIC
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HIGHLIGHTS OF THE MISSION TO THE KYRGYZ REPUBLIC

Comprehensive field surveys over 5 days along major transport corridors, and meetings with local
technical and field staff:

Section 1: Boom Gorge and Issyk-Kul southern sector

Section 2: Issyk-Kul northern sector

Section 3: New Alternate North-South Road between Balykchy and the north
entrance of Kyrgyzstan tunnel.

Section 4: New Alternate North-South Road between Manas city (previously Jalal-
Abad) and the south entrance of Kyrgyzstan tunnel.

Border crossing points on the Chu River between the Kyrgyz Republic and
Kazakhstan: Ak-Tilek, Tokmok, Ken-Bulun

In total, over 40 hazard hotspots across strategic routes have been visited and qualitatively

assessed.

INTERNAL. This informationis accessible to ADB Management and Staff. It may be shared outside ADB with appropriate permission.
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KEY FINDINGS

Infrastructure Vulnerabilities

01 02 03

Drainage & Sediment Failures Geotechnical Instability (N-S Road) Compound & Glacial-Seismic Hazards
Drainage systems along the Issyk-Kul ~ The New North-South Alternative The Issyk-Kul northern sector

ring road and Boom Gorge are Road traverses terrain with active revealed compound hazards: glacial
systematically undersized for actual landslides, rockfalls and lake outburst floods (GLOFs) from
catchment conditions. Sediment geotechnically unstable gorge moraine-dammed lakes at up to
deposits of 0.5-1.0 m were sections spanning up to 1,800 m. 4,440 m elevation, potentially
documented inside culverts at Some instabilities are so extensive triggered by seismic activity

multiple sites — not an occasional that the current alignment may prove independent of weather. These
maintenance issue but a fundamental economically untenable without interactions exceed conventional
design deficiency. Current practice strategic route alternatives. Climate project-level engineering and are not
treats sediment as a maintenance change amplifies these risks through  addressed by current design

problem rather than a design altered rainfall patterns, accelerated  standards.

parameter. freeze-thaw cycles and glacier

degradation.
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KEY FINDINGS

Climate Projections & Investment Needs

-1KE0 100
+5.3°C 10-30% $144-262M 5-15% / 20-40%
ST o T AL I T o) Estimated investment needs  Extra upfront cost vs. lifecycle
ro:.eche vyar.mlng v . ° n.crtease.:tmbex rg(;ne ratln ° across 40 documented savings with climate-adapted
(high-emission scenario) intensity by mid-century L design

Investment Summary by Corridor

Boom Gorge & Issyk-Kul South USD 0.6-0.9M USD 0.4-0.6M USD 1.4-2.2M
Issyk-Kul North 5 USD 0.2-0.3M USD 0.22-0.4M USD 0.6-1.0M
N-S Road (north section) 12 USD 31.9-115.3M USD 28.8-40.9M USD 65.7-175.3M
N-S Road (south section) 9 USD 63.2-65.3M USD 12.2-17.8M USD 76.0-84.0M
TOTAL 40 USD 95.9-181.8M USD 41.5-59.7M USD 143.7-

262.0M
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ABEC STREAM

Sustainable Transboundary River Enhancement and
Adaptation Management.

Chu-Talas River Basin Climate Resilience Project

Climate and Sustainability Project Preparatory Fund (CSPPF)
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The Chu-Talas Basin at a Climate Crossroads

3 million people across Kazakhstan and the
Kyrgyz Republic at risk

Soviet-era water agreements inadequate for
climate change realities

Accelerating glacier retreat altering river
flows and seasonal patterns

S1 trillion in flood losses regionally since
2000

Critical gaps in hydrometeorological
monitoring and early warning

Urgent need for climate-informed
transboundary cooperation (river as
international border).
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STRATEGIC OPPORTUNITY ALIGNED WITH CAREC AND CSPPF PRIORITIES

v’ Established foundation: Chu-Talas Water Commission since 2006
v' Government commitment: Both countries actively engaged

v’ Clear pathway: Feeds directly into $50M Kyrgyz IREP (2027)

v CAREC alighment: Water & disaster risk priority sectors

v Ready Pipeline with Strong Fundamentals

v" Scaling potential: Template for regional replication

INTERNAL. This informationis accessible to ADB Management and Staff. It may be shared outside ADB with appropriate permission.



SUB-CATCHMENT DELINEATION AND SATELLITE DATA
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SUB-CATCHMENT DELINEATION AND SATELLITE DATA

CHIRPS v3 DAILY RNL ~5.5 km Daily 1991-2020 mm/day  Complete
Tmax, Tmin ERA5-Land ~11 km Daily 1991-2020 °C Complete
DAILY_AGGR
PET (calibrated) MOD16A2GF + HS 500 m/11 Daily 1991-2020 mm/day Complete
km
ET MOD16A2GF 500 m 8-day - 2003-2020 mm/month Complete
monthly
SCA monthly MOD10A1F 500 m Monthly mean 2003-2020 Fraction Complete
SCA 8-day MOD10A1F 500 m 8-day 2001-2020 Fraction Complete
RGI 7.0, region 13 Vector Static — km? Complete
[N GESTAGI A Farinotti et al. 2019 ~100 m Static — m / km3 Complete
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Mean Annual Temperature (°C)

SUB-CATCHMENT DELINEATION AND SATELLITE DATA

Mean Annual Temperature vs. Mean Sub-Basin Elevation Mean Annual Snow Cover Fraction vs. Mean Sub-Basin Elevation
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PRELIMINARY RESULTS: The Chu catchment had in 2001 around 14.6 km?3 of glacier storage, with an average

anual loss rate of 1%. This yields a glacier contribution to the river flow over the summer months of around 20
m3/s, which will go down to 12 m3/s by 2050 (-40%), assuming the loss rate is kept constant.
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THANKS FOR YOUR ATTENTION
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