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The Importance of Integrating Storylines 

& Scenarios
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Challenges of Climate Models

Definition: Mathematical 

representations of Earth's climate 

system.

Purpose: To simulate past, present, 

and future climate scenarios.

Complexity: Incorporate 

atmosphere, oceans, land surfaces, 

ice, and living things.

Importance: Used for policy 

decisions, understanding climate 

change, and predicting future 

conditions.



Challenges of Climate Models - Structural Errors

Definition: Discrepancies between modeled 

processes and real-world processes.

Origins:

Incomplete understanding of climate 

processes.

Simplifications made due to computational 

limitations.

Implications:

Models might not fully capture certain 

phenomena.

Potential for biases in predictions.



Impacting Probabilities & Reliability of Projections

Probabilistic Challenge

Structural errors make it hard to assign precise probabilities to 

outcomes.

Uncertainty

From model-to-model variations.

Due to structural errors affecting outcomes.

Importance

• Reliable projections are crucial for effective policy-making and 

understanding climate risks.



Regional Climate Phenomena

Regional phenomena, like storm 

tracks, react differently across 

models, leading to non-

representative outcomes.



Bias Correction & Uncertainties

Effective bias correction 

needs extensive data.

Simplified understanding 

overlooks societal 

processes, leading to 

uneven outcomes.



Epidemiological projections - example

Quijal-Zamorano M, et al. Seasonality reversal of temperature attributable mortality projections due to previously unobserved extreme heat in 

Europe. Lancet Planet Health. 2021 Sep;5(9):e573-e575. doi: 10.1016/S2542-5196(21)00211-4. PMID: 34508677.



the Working Group II (Impacts, Adaptation, and Vulnerability) of the 

Intergovernmental Panel on Climate Change (IPCC) highlights the 

limitations of this approach, noting: “Assessed studies typically take an 

observed epidemiological relationship and apply future temperature 

projections (often derived from regional climate projections) to these 

relationships. Because the links between temperature and cardiovascular 

deaths are influenced by both climatic and non-climatic factors (such as 

population fitness and aging), future projections are highly sensitive to 

assumptions about interactions between climate, population 

characteristics, and adaptation pathways”

Epidemiological projections



Emergence of Storyline Approaches

Descriptive 'storylines' of plausible future climates are gaining 

prominence over probabilistic approaches.

Shepherd, Theodore G., et al. "Storylines: an alternative approach to representing uncertainty in physical 

aspects of climate change." Climatic change 151 (2018): 555-571.



Emergence of Storyline Approaches



Emergence of Storyline Approaches



Emergence of Storyline Approaches



Steps in scenario development
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4 Pillars



4 Pillars



4 Pillars

Rusca, Maria, Gabriele Messori, and Giuliano Di Baldassarre. "Scenarios of human responses to 

unprecedented social‐environmental extreme events." Earth's Future 9.4 (2021): e2020EF001911.



Pillar 1 – Impact and response to extreme events



Pillar 1 – Impact and response to extreme events -

example

Uneven Development Generates 

Differentiated Vulnerabilities and 

Recoveries



Pillar 1 – Multiscalar societal response to extreme 

events - example

Hydroclimate extremes are more than physical events. 

1) Human beings are altering virtually all Earth System spheres and 

shape intensity and frequency of such hazards. 

2) Vulnerability to and impacts of hydroclimate extremes stem from socio-

economic and cultural factors and results in significant public health 

and economic consequences. 

3) Societal responses to these extremes may inadvertently worsen 

vulnerabilities and facilitate the emergence of other extremes. 



Pillar 1 – Multiscalar societal response to extreme 

events - example

Marginalized groups are often located in disaster-prone areas, and 

exposed to greater health, financial and livelihood threats from natural 

hazards

Marginalized groups often renting or owning homes that are less likely to 

withstand extreme events such as floods and hurricanes

Education and age shape the ability to access, understand and react to 

warnings.



Pillar 1 – Multiscalar societal response to extreme 

events - example

Socio-political and economic inequalities characterize societies prior to a 

disaster affect the ability of different societal groups to cope with and 

recover from a disaster



Pillar 2 – Literature based projections



Pillar 2 – Literature based projections - example

Houston and Harris County location. 

Before 2017, Harris County has been 

one of the U.S. jurisdictions most 

affected by floods due to heavy 

precipitation, both in terms of property 

damage and human life losses



4 Pillars



Pillar 3 – Precedents in the location of interest



Pillar 3 – Precedents in the location of interest -

example

Storm Allison (2001) caused extensive 

property damage to over 70,000 

structures, 22 fatalities and overall 

damages for over 5 billion USD. 

Hurricanes Rita (2005) and Ike (2008)

generated over 29.5 billion USD in 

damage, most of which was concentrated 

in the Houston metropolitan area 



Pillar 3 – Precedents in the location of interest

Correlation between socio-economic inequalities, minority residents, hazardous 

areas and lower-valued homes. 

Following the extreme events, racial minorities experienced higher relative losses 

in terms of housing and longer recovery trajectories. 

After Ike, the number of public housing facilities was reduced, further 

exacerbating the vulnerability of minority groups.



4 Pillars



Pillar 4 – Conceptual transfer from other locations



Pillar 4 – Conceptual transfer from other locations 

- example



Pillar 4 – Conceptual transfer from other locations

Hurricane Katrina is the most destructive extreme event in the United States in 

modern times, with nearly 2,000 lives claimed, over 200,000 homes destroyed, and 

an estimated total damage of 161 billion USD.

Approximately 260 km2 of New Orleans' metropolitan area were flooded, with 

some neighborhoods under 4 meters of floodwaters. 

Storm surge caused an extraordinarily large release of industrial toxic and 

hazardous chemicals, which mixed with floodwaters and generated the most 

significant contamination event in U.S. contemporary history. 

Over a quarter of New Orleans' population was displaced.



Pillar 4 – Conceptual transfer from other locations 

– uneven impact

Historic processes have coalesced to produce racial and class segregation, with low-

income and minority neighborhoods significantly more exposed and vulnerable to 

flood events. 

The most severe flooding and the most devastating impacts of Hurricane Katrina 

occurred in low-income, Afro-American neighborhoods, such as the Lower 9th 

Ward in the St. Bernard bowl area.

The toxic and industrial sites of New Orleans are located in these flood-prone 

neighborhoods, which were significantly more affected by these hazards. 



Pillar 4 – Conceptual transfer from other locations 

– differential recovery

Vulnerable groups suffered greater relative economic losses and took more years to 

recover financially and psychologically from the disaster.

Afro-American workers were four times more likely than white workers to lose their 

job in the aftermath of Katrina



4 Pillars



Social-environmental extreme scenarios



Social-environmental extreme scenarios

An application of the four Pillars suggested a close tie between socio-economic 
status, race, and exposure to flooding. 

Houston's politics accentuated inequalities, exposing minority communities to 
greater risks. 

The urban design with extensive wetland degradation led to greater flood exposure, 
particularly affecting low-income neighborhoods. 

Affordable housing was a significant concern, with marginalized groups facing 
challenges in recovery after the flooding. 

Despite the catastrophic event, Houston's pro-growth model persists, emphasizing 
the need for civil society movements to drive change.



Social-environmental extreme scenarios

Hurricane Harvey's unprecedented flooding in 2017 highlighted the pre-existing 
vulnerabilities in Houston and Harris County. 


