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Expected Climate Impacts on Kazakhstan
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Number of days with temp > 25oC

Average annual rainfall

Source: World Bank Source: Zoï Environment Network



Expected Climate Impacts on Uzbekistan
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Flooding 1:200 years

Average annual flood losses US$ 

Source: CAREC



The adaptation questions we want to answer

• What level of adaptation is needed within a city/region

• Where are the priority risk exposure areas

• Where will our investment have the greatest impact to reduce damage and harm

• How could we integrate the resilience improvements with maintenance and renewals

• How could we respond and recover better from disasters
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The Expected Changes on networks

Source: Royal Society of NZ
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Context –The Problem we are Trying to Solve

• Avoid ->Very small portion of the 
infrastructure where avoiding 
the risks may be appropriate – 
e.g. coastal infrastructure that 
gets damaged with every storm 
or high tidal event. 

• Accept ->large portion of most 
infrastructure networks where 
the likely loss would be minimal 
and investing in adaptation for 
these parts would be 
uneconomical or even 
unnecessary. 

• Control vs Transfer -> AM system 
helps us answer
• Control->portion of the 

infrastructure where adaptation 
projects will control the potential 
losses from events. (Good return 
on investment) 

• Transfer - different financing 
instruments such as insurance or 
bonds may be more practicalA Criticality framework is key for this analysis

Source: Hugh Cowen
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Financial Decision Making for Improved 
Resilience

Delay Investment or 
Manage Risk Differently

Delay significant investment that

that is not required now 

(e.g. bridge relocation)

0

3

Avoid - Extreme Risks where 

investment will not make a difference

0

1

Transfer risk for low risk reduction 

return on investment 

(e.g. insurance)

0

2

No Regret Investment

Improve emergency and response 

protocols and resources
0

3

Harden and protect critical 

Infrastructure components

0

1

Harden and protect projects having 

a high risk reduction return 

for investment

0

2

Post-disaster Build-Back-Better/

Different

0

4

Accept Risk for majority of the network 

having low probability or consequences

0

4
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Fundamentals of Resilience

Source: https://imgur.com/gallery/3F82Ot1
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Climate Resilient Road Asset Management

9

Source: Integrating Climate Change 
into Asset Management
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Implementation of Climate Risk Assessment

Specialist Models e.g., 
climate hazards
Flood , coastal

Council/municipality e.g.,
Asset Register, asset 
valuation, criticality

GIS e.g., QGIS, ArcGIS

All records attached to an asset or asset group

Climate Risk = f (hazard, exposure, vulnerability)

Asset Exposure to Hazard

Climate Investment 

Approaches:
-Relocate / Avoid
-Control / Protect

-Transfer
-Accept / Maintain

Prioritised Investment ($)

Resilience / Lifelines 
Criticality

Investment Programme

Asset Fragility to Hazard 
(vulnerability)

Example Criteria:
-Materials / Design 

-Location 
-Capacity 

-Condition 
-Data Confidence

Flooding
Wind

Drought
Heat

Ice/Snow

Climate Hazards

Data Model

Climate Likelihood Climate Consequence

X

Inputs Platform

Climate Risk

XX

Criticality
[AA, A, part B]

Source: Blake-Manson and Henning
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Asset Criticality
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Criticality Factors

• Strategic importance/significance – Indication of the strategic importance at a national, 

regional or local level.

• Inter-dependencies between different infrastructures – In itself, an asset component 

may not be deemed critical, but there may be co-dependency with another asset 

component that is critical. For example, a powerline may not be highly used, but it may 

feed into a large wastewater treatment plant, thus making it critical. 

• Lifelines – The significance of infrastructure in terms of linking emergency services, 

hospitals and essential utilities. Lifeline considerations also include emergency response 

activities such as evacuation routes and temporary safe havens.  

• Redundancy – The capacity and redundancy in the system to cope with the loss of specific 
links in the services system
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Infrastructure Fragility / Physical Vulnerability for Shock 
Events

Basic Level

Advanced Level
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Slips and Landslides

• In may countries, this is the #1 issue

• Normally very costly to restore

• Creating the perfect storm -> moisture 
+ seismic activities
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Flooding

• Spring flooding

• Increased moisture conditions in 
pavements and subgrade

• Traffic interruption

• Loosing bridges

15Sept 2024 Session: Climate Resilient Road Management



Freeze Thaw

• Varying patterns on freeze-thaw

• Some countries have issues with losing 
permafrost 

16

Source: Tensar
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Treatment Categories
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Some General guidance is provided on climate impact on surfaces and 

ways to deal with it

Climate Impact on Road Surfaces

Impacts on the Road Surface Characteristics Required of the Surface Potential Technologies

Mechanical damage to the road surface 

from wind-borne debris (e.g. trucks 

overturning) 

• More robust surface (it is not often 

that specific allowance is made for 

high winds)

• Modified mixtures such as epoxy-

modified surfaces, fibre-reinforced 

binder

Delamination of the surface • Surfaces less prone to delamination • Use of prime coats or tack coats

• Single-layer asphalt

Water ingress through the surface • Using less permeable surfaces (e.g. a 

dense graded asphalt less permeable 

than, say a single layer chip seal 

surface). 

• Close/dense-graded asphalt mixture 

options or cape seal

• Crack-resistant surfaces

Decreasing viscosity of the bitumen binder 

leads to flushing

Increased hardening of the bitumen 

(oxidation)

• Temperature-resistant surfaces • Modified binders used in epoxy 

asphalt and chip seals

• Use of warm mix asphalt to reduce 

oxidation during mixing and to 

improve long-term durability

Source Road Note 31
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Reducing the Impact of Climate Change
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Allowance for Climate change 

Parameter Year

1990 to 2025 2025 to 2055 2055 to 2085 2085 to 2115

Peak rainfall intensity + 5% + 10% + 20% + 30%

Peak river flows + 5% + 10% + 20% + 30%

Sea surface  water rise 10 cm 15 cm 25 cm 35 cm

Source Road Note 31
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Grassed Swale

Sustainable Drainage Systems (SuDS)

Scour Check

Source Road Note 31
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Raised  formation level

Climate- Resilient Road Design

Source Road Note 31
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Maintenance 

• Adequate road maintenance is the most 
critical and efficient way of reducing the 
impact of a changing climate on the road 
system. 

• In the absence of an adequate 
maintenance regime, the damage caused 
by climactic events is exacerbated

• Thus, maintenance of pavements and 
sealing activities; regular maintenance of 
bridges, culverts and drainage structures to 
ensure they are functional and not 
obstructed; 

• maintenance and improvement of slope 
protection works; and 

• systematic assessments to identify and 
incrementally address vulnerable and 
critical road sections are the first defence 
against climate risks.
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For More Information …
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