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Vulnerability and Hazards

Climate Vulnerability

(Long Term, Seasonal and 
sub-seasonal)

• Temperature

• Wind Profiles

• Humidity

• Precipitation 

• Insolation

Geophysical Vulnerability

• Flooding

• Landslides

• Erosion

• Volcanology and/or 
seismic activity

Hazards

• Sahara Dust

• Air quality

• Optical depth



Supply and Demand

Generation

•Reciprocating

•Combine 
Cycle GT

•Single Cycle 
GT 

•Wind

•Hydro

•Solar

Transmission

•Lines

•Structures

•Sub-stations

•Storage

Distribution

•Lines

•Poles

•Transformers

•Storage

Demand

•Building 
envelope

•Equipment

•Lighting



Conventional Generators

Recips., GTs, 
STs

Heat Rate 
and fuel

Temperature

Humidity

Building

Flooding

Seismic 
Activity

Erosion

Cooling 
Systems

Drought

Heat wave

Cost associated with 
each impact 
category:
• Social Economic
• Assets Cost
• Revenue loss cost
• SAIDI / SAIFI

Establish vulnerability 
and threat matrix = 
Risk matrix

Determine 
Risk Impact / hazard
and
Risk Impact ∑( hazard)

Create Mitigation Scenarios
(reroute, reinforce, remain 

as is)

Assess 
implication

Determine $$ 
lost due to risk 
= f(mag.)

Determine 
impact = f(t)



Hydropower

Hydro

𝑃 = ሶ𝑣𝑔𝐻𝜂

Water

Temperature

Humidity

Precipitation

Drought

Landslide

Building, 
penstock, canals 

etc.

Flooding

Seismic Activity

Erosion

Landslide

Cost associated with 
each impact 
category:
• Social Economic
• Assets Cost
• Revenue loss cost
• SAIDI / SAIFI

Establish vulnerability 
and threat matrix = 
Risk matrix

Determine 
Risk Impact / hazard
and
Risk Impact ∑( hazard)

Create Mitigation Scenarios
(reroute, reinforce, remain 

as is)

Assess 
implication

Determine $$ 
lost due to risk 
= f(mag.)

Determine 
impact = f(t)



Wind

Wind

𝑃 =
1

2
𝐶𝑝𝜌𝐴𝑈

3

Air-density

Temperature

Humidity

Wind Profile

Precipitation

Tower, nacelles and 
blades

Flooding

Seismic Activity

Erosion

Cost associated with 
each impact 
category:
• Social Economic
• Assets Cost
• Revenue loss cost
• SAIDI / SAIFI

Establish vulnerability 
and threat matrix = 
Risk matrix

Determine 
Risk Impact / hazard
and
Risk Impact ∑( hazard)

Create Mitigation Scenarios
(reroute, reinforce, remain 

as is)

Assess 
implication

Determine $$ 
lost due to risk 
= f(mag.)

Determine 
impact = f(t)



Solar

Solar

𝑃 = 𝑉𝐼

Current

Temperature

Humidity

Precipitation

Insolation

Sahara Dust

Mounting Racks

Flooding

Seismic Activity

Wind Profile

Cost associated with 
each impact 
category:
• Social Economic
• Assets Cost
• Revenue loss cost
• SAIDI / SAIFI

Establish vulnerability 
and threat matrix = 
Risk matrix

Determine 
Risk Impact / hazard
and
Risk Impact ∑( hazard)

Create Mitigation Scenarios
(reroute, reinforce, remain 

as is)

Assess 
implication

Determine $$ 
lost due to risk 
= f(mag.)

Determine 
impact = f(t)



Transmission and Distribution

T&D

Power Lines, 
transformers et al

Temperature

Humidity

Poles and 
Structures

Flooding

Seismic Activity

Erosion

Landslide

Cost associated with 
each impact 
category:
• Social Economic
• Assets Cost
• Revenue loss cost
• SAIDI / SAIFI

Establish vulnerability 
and threat matrix = 
Risk matrix

Determine 
Risk Impact / hazard
and
Risk Impact ∑( hazard)

Create Mitigation Scenarios
(reroute, reinforce, remain 

as is)

Assess 
implication

Determine $$ 
lost due to risk 
= f(mag.)

Determine 
impact = f(t)



Demand

Demand

Lighting

Temperature

Humidity

Equipment Temperature

Building 
Envelope

Humidity

Air Quality

Temperature

Cost associated with 
each impact 
category:
• Social Economic
• Assets Cost
• Revenue loss cost
• SAIDI / SAIFI

Establish vulnerability 
and threat matrix = 
Risk matrix

Determine 
Risk Impact / hazard
and
Risk Impact ∑( hazard)

Create Mitigation Scenarios
(reroute, reinforce, remain 

as is)

Assess 
implication

Determine $$ 
lost due to risk 
= f(mag.)

Determine 
impact = f(t)



Thank You


