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Challenges of an insurable future against rising disaster risk 
Climate change is driving a marked increase in the frequency and severity of extreme weather events and 
natural hazard-related disasters worldwide. This escalating risk is creating profound and enduring impacts 
for the economy and society. In 2024 alone, 393 natural hazard-related disasters were recorded globally by 
the International Disaster Database (EM-DAT), resulting in estimated economic loss of US$242 billion.1 
Beyond casualties, such events also impose widespread disruption on socio-economic systems,2 often 
exacerbating vulnerabilities and inequalities within affected communities.3 

Disaster insurance plays an important role in reducing vulnerability to natural hazards and strengthening the 
resilience of individuals and communities. Insurance is typically associated with increased financial 
resilience, enabling pre-disaster financing as well as providing post-disaster funds for reconstruction.4 More 
importantly, a sustainable and inclusive insurance system delivers benefits far beyond the private financial 
interests of individual policyholders, underpinning stable housing markets,5 post-disaster community 
recovery,6 and collective confidence in the face of increasing disaster risk. 

Yet the global insurance market is facing challenges as climate change intensifies the risk of windstorms, 
floods, and wildfires. Global insured losses continued to pass the US$100 billion mark in 2025,7 forcing 
insurers to recalibrate their risk pricing and underwriting models. In particular, the use of risk-reflective 
pricing, based on sound actuarial techniques and responding to solvency requirements for insurers, has 
driven sharp increases in premiums for those at high risk.8 In some countries, such as Australia, the United 
Kingdom, and the USA, this has led to the withdrawal of coverage for high-risk regions or perils, reducing 
insurance affordability and availability while widening the insurance protection gap. 

The implications of an unsustainable insurance market extend well beyond the private insurance sector. As 
insurance coverage diminishes, a greater share of disaster-related losses is transferred to households and, 
subsequently, the public sector, since governments are ‘insurers of last resort’ providing for disaster-affected 
citizens.9 This shift places increasing pressure on public finances, while exacerbating inequalities in post-
disaster recovery as non-insurance is prevalent among disadvantaged communities who are often located in 
disaster-prone regions.10  

Beyond these social effects, using the government as the default insurer of last resort for losses that go 
beyond the private sector is inefficient, as it relegates the government to a reactionary role in supplying ever-
increasing amounts of post-disaster funding.11 By contrast, proactive public-sector planning to meet the 
challenges of an insurable future can draw on the capabilities of insurance markets – such as assessing and 
pricing risk, managing claims post-disaster, and leveraging private-sector capital – and integrate these 
capabilities within the wider disaster risk reduction strategies.12 13 

Given the urgency of the insurance challenges, the limited capacity of the market to self-correct, and the 
need to move from reactive post-disaster relief that strains the public purse to pre-disaster planning for a 
sustainable insurance market, public-private collaboration is essential. Such collaboration must address the 
immediate challenges related to maintaining insurance affordability and availability despite rising risk, while 
also embedding mechanisms that support longer-term risk reduction. In particular, sustainable insurance 
solutions will require increased investment in climate adaptation measures for properties and communities to 
reduce the underlying exposure and vulnerability. 

A call for public-private collaboration to address the 
insurance protection gap 
Why collaboration is necessary 
There is no single or straightforward solution to guarantee affordable and available disaster insurance in the 
future. The sources of this problem are complex and compounding, including the increasing frequency and 
severity of extreme weather events, a large stock of existing properties that were not built to withstand 
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current or future climate conditions, and ongoing urbanisation that drives housing into high-risk areas.14 In 
such conditions, effective responses must involve multiple parties working together to balance potentially 
competing interests of affordability, market viability, risk reduction, and social equity. 

Addressing these challenges exceeds the capacity of any single stakeholder. The public and private sectors 
each possess distinct but complementary roles: governments are responsible for land-use planning, building 
standards, infrastructure investment, and societal protection, while the insurance industry brings expertise in 
risk assessment and pricing, capital financing, and loss management. The costs of an unsustainable 
insurance market are detrimental to both sectors. Therefore, despite differing objectives such as profitability 
in the private sector and broader social outcomes in the public sector, collaboration is essential to develop 
sustainable, long-term solutions that narrow the insurance protection gap and strengthen resilience to 
disaster risk.15 

Public-private collaboration in risk sharing and insurance provision 
To avoid the problem of disaster insurance becoming too expensive or unavailable for a growing proportion 
of society, which generates a widening insurance protection gap, public-private arrangements can be 
established. There are several examples of how such public-private collaboration can take place. 
Specifically, many countries have developed ‘Protection Gap Entities’ (PGEs), which are government-
legislated, usually not-for-profit, entities to provide insurance that would otherwise not be affordable or 
available in the private insurance market16 (see Appendix). As they take diverse forms, PGEs are a useful 
way to consider the different mechanisms and trade-offs involved in balancing public-private interests in 
collaboration. 

There are two common approaches for government intervention through PGEs. First, a government-
legislated Insurer PGE can provide ‘natural disaster’17 insurance policies directly to consumers. This 
approach allows strong control over insurance availability and can help ensure broad access for the society, 
but it may face difficulties in keeping premiums affordable due to continued reliance on costly reinsurance. 
Second, the government can support the private market by becoming a Reinsurer PGE and providing 
reinsurance to the primary insurance market. This enables private insurers to continue offering policies at 
lower premiums, although it provides the government with less direct control over policy availability. 

In both cases of Insurer and Reinsurer PGE, the government-backed scheme is an active participant in the 
insurance market by taking on part of the risk and using premiums to help cover losses. Risk is shared 
between the public and private sectors, with the threshold for this sharing a key area for consideration. 
Greater risk retention in the private sector incentivises the industry to remain engaged, fosters innovation in 
managing risk, and ensures private-sector capital remains available for post-disaster reconstruction. 
Meanwhile, stronger public-sector involvement allows more control over insurance affordability and 
availability, and ensures greater financial and social inclusion across all parts of society. 

A key decision in risk sharing between the two sectors are the layers of risk financing, in terms of how much 
is held on private or public sector’s balance sheets. Such decisions are not simple, as they are grounded in 
the purpose of the risk-sharing arrangement. For example, in New Zealand, a first capped layer of applicable 
natural hazard risk on a home is held by the Insurer PGE, Toka Tu Ake Natural Hazards Commission, 
funded by a proportion of premiums from all homeowners. This first layer of loss is compulsory, and the 
homeowners can purchase anything above this layer in the private sector. Thus, everyone has some basic 
cover for their home from the public sector, ensuring a base level of financial resilience, while homeowners 
with more financial capacity or those with higher-value assets have their additional losses covered by the 
private sector. The government uses the first layer of premiums to establish a dedicated Natural Hazard 
Fund above which there is a layered risk financing structure for the government, including international 
reinsurance purchase and a catastrophe bond, accompanied by an uncapped government guarantee. By 
contrast, in Spain, the first layer of risk is held by the private-sector insurers, funded by compulsory 
premiums from homeowners, who pass all natural hazards losses and a proportion of homeowner premiums 
above a specified threshold to the PGE Consorcio de Compensación de Seguros (Consorcio). Thus, higher-
exposure losses are covered in the public sector, which has developed a fund over several decades that 
allows it to manage claims without recourse to private-sector reinsurance capital.  



© Jarzabkowski & Pham, 2026 
The University of Queensland 

If the government provides a capped or uncapped guarantee for catastrophic losses, this financing can be 
managed in different ways. One typical way, is for private sector insurers to take the first layer of risk, 
transferring the specified catastrophe risk to a not-for-profit PGE reinsurer that is financed through this 
purchase of reinsurance and manages its own reserving and investment. The PGE can also transfer higher 
layers of exposure by buying retrocession and/or catastrophe bonds in the private market, as well as 
remunerating the government for any guarantee, as seen with Caisse Centrale de Réassurance (CCR) in 
France. 

Hence, risk layering, the thresholds for each layer, and the financing of each layer are important decisions in 
any collaboration.14 15 16 Such decisions might be governed by whether the aim of the collaboration is to 
ensure all parts of the population have some basic individual cover, as in New Zealand, and/or to ensure 
national cover for particularly volatile or high levels of loss, as with France. Decisions should consider how 
best to deploy a mix of homeowner premiums, private-sector capital from domestic and global insurers and 
reinsurers, government-owned insurers or reinsurers, and any additional government guarantees, while 
clearly defining the thresholds and purposes of each layer of risk financing.  

Public-private collaboration in risk reduction 
It is important to realise that insurance, whether through the private sector or a PGE collaboration, transfers 
financial risk but does not reduce the underlying risk itself. Treating disaster insurance purely as a financial 
product focuses on who pays for losses, rather than on reducing exposure to increasing climate-related 
hazards.18 In a time of escalating disaster risk, long-term insurance sustainability depends on lowering 
physical damage through effective risk reduction. 

Traditionally, risk reduction has largely been divided between the government – through land planning, 
building laws, and infrastructure works – and individuals, who are expected to protect their own properties. 
However, government measures are often broad or not applied to existing buildings, while individuals may 
lack the resources or knowledge to implement effective protection, leaving a gap between these 
responsibilities. To bridge this gap, the insurance sector could evolve beyond providing post-disaster 
financial compensation to become a lever for physical risk mitigation by supporting government and 
individuals’ risk reduction measures. 

Government-backed insurance schemes can encourage risk reduction by funding resilience improvements to 
privately owned properties.19 This approach helps reduce future losses and thus allows the PGEs to continue 
offering affordable policies over time. Risk reduction can also be supported through collaboration between 
governments and private insurers. For example, government grants can be delivered through insurance 
claims processes to help households rebuild in more resilient ways.20 Private insurers can further encourage 
risk reduction by offering lower premiums to property owners who adopt approved resilience measures.21 
Many of these initiatives are under way in different public-private insurance partnerships, albeit that most are 
still limited in scale. Nonetheless, they demonstrate the potential for collaboration to extend insurance 
systems beyond their traditional financial remits and contribute more broadly to risk reduction and long-term 
resilience. In doing so, they can build a more sustainable insurance sector that is equipped to address the 
challenges of increasing risk and the need for climate adaptation. 

Embedding collaboration in a legislative framework 
Collaboration on risk sharing at different layers, and the relationship between risk sharing and risk reduction, 
constitutes legal responsibilities that need to be embedded within a clear legal framework specifying the 
accountabilities of each party. Hence, existing collaborations typically comprise part of the legislation of their 
respective countries, such as the Terrorism and Cyclone Insurance Act in Australia, or the National Flood 
Insurance Act in the USA. This legislation is typically focused on financial provision, specifying the 
requirements of each party. Legislation often involves regular reviews, usually every three to five years, to 
ensure the risk-sharing threshold and layers can change over time as the partnership and the risk landscape 
evolve. In addition, where risk reduction is linked to insurance provision, the amounts to be spent by each 
party, on what aspects of risk reduction, and over what time period can be specified in the legislation. This 
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ensures that risk reduction also becomes part of the legislative review process, so that risk financing and risk 
reduction can evolve together to address a changing risk landscape.   
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Appendix – Case studies of public-private insurance 
collaboration 
The appendix of this report provides three short case studies of public-private insurance collaboration: Flood 
Re (UK), Caisse Centrale de Réassurance (CCR, France), and Kantonale Gebäudeversicherungen (KGV, 
Switzerland). Each case addresses the financial aspects of insurance affordability and availability, risk-
reflective pricing, and disaster risk reduction in different ways, with different implications for longer-term 
sustainability of the insurance sector. These cases are not intended to indicate best practice but rather to 
provide stakeholders with opportunities for discussion and reflection on ways forward for their own context. 

Flood Re (UK) 
Flood Re is a government-legislated, not-for-profit Reinsurer PGE that was established in the UK in 2016 in 
response to the problem of increasingly unaffordable homeowner flood insurance for those properties at 
most risk of repeated flood. The general strategy was to move away from risk-reflective pricing on homes 
with high flood risk. Insurers can offer insurance to all properties, including those at high risk of flood, and 
cede the flood proportion of the premium and risk of loss to Flood Re. Flood Re enables these properties to 
remain insured at an affordable rate through a subsidisation model. Based on government legislation, 
insurers charge all insured homeowners a £10.50 levy (roughly €12) which is remitted to Flood Re to support 
reduction of premiums for high-risk properties.22 These reductions are stratified based on council tax bands, 
so that higher-value homes attract a higher, but still subsidised, premium than lower-value homes.23 Flood 
Re receives no government guarantee but is expected to manage potential claims through the levy, the 
reinsurance premiums it charges insurers, and by buying retrocession in the private market as appropriate to 
its portfolio. The scheme was successful with policies ceded to Flood Re more than doubling to 265,826 
properties and claims totalling £282 million (€326 million) within the first seven years of its existence.24 

The establishment of Flood Re was contentious as insurers did not want government intervention in the 
private market and were concerned that moving away from risk-reflective pricing would suppress the risk 
signal. Hence, Flood Re was set up with a 25-year sunset clause, with the private market returning to risk-
reflective pricing on its closure. This transition was to be made possible through a change in risk profile, as 
the Department for Environment Food and Rural Affairs (DEFRA) would invest up to £2.5 billion (€2.9 billion) 
in flood mitigation to substantially reduce loss. However, there was little clarity over which and how specified 
projects would be associated with risk reduction to the properties that Flood Re would insure. Without this 
clarity, while Flood Re increasingly took on highly flood-affected properties, so fixing the insurance 
availability and affordability problem, risk reduction works were of insufficient scale and scope to reduce 
flood losses to properties. The design was unsustainable – Flood Re could not exit the market in 25 years 
and leave affordable risk-reflective pricing, because properties remained equally or more at risk of flood as 
climate and built environment effects exacerbated flood damage and loss.25  

At their first government review, Flood Re managers raised this problem that, without significant risk 
reduction, they would not be able to exit by 2039 and leave a private market with affordable and available 
flood insurance. They worked with government and industry stakeholders to expand their mission to be 
achieving ‘affordable risk-reflective pricing’ at the 25-year exit. To support this, as a not-for-profit they could 
use some of their surplus budget to invest in a Build Back Better scheme, in which homeowners could 
receive grants of £10,000 (€11,500) to undertake specific risk reduction measures for their homes.26 While 
this has been a positive step in moving towards risk reduction, it remains insufficient for the magnitude of the 
problem at hand, either in adapting individual properties at sufficient scale, or having influence over other key 
issues of risk reduction including building codes, planning approvals, and investment in resilient 
infrastructure such as flood defences. In 2023, the outgoing Chair of the Flood Re Board, Mark Hoban 
clarified that the government would need to “go further and faster” on UK flood defences to combat the 
problem of legacy assets and worsening climate. Private insurers echoed this sentiment, noting that without 
a change in flood defences, Flood Re would need to continue.27 Yet, even Flood Re cannot fix the 
insurability problem if it is only able to work with a premium subsidisation model, and modest investments on 
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resilience on some individual houses.28 Systemic linkages between flood insurance and flood risk mitigation 
will be necessary for a sustainably insurable future.29 

Caisse Centrale de Réassurance (France) 
Caisse Centrale de Réassurance (CCR) was established as a public-sector Reinsurer PGE in 1946 to 
provide the government with assurance of universal insurance cover for French residents. While disaster 
insurance was not a driving feature of the original PGE, in 1982 compulsory cover for natural disasters, 
known as Catastrophes Naturelles (CATNAT)i, was included in all insurance contracts.30 The CATNAT is an 
uncapped guarantee for natural disasters that are declared a catastrophe by the government. The scheme is 
multi-peril across disasters such as flood, drought, avalanche, and seismic activity, and covers residential 
and some commercial property and motor lines.  

This guarantee is funded through a uniform legislated surcharge of 20% on property and 9% on eligible 
motor lines. The uniform surcharge enables subsidisation across perils and risk exposure, meaning that risk-
reflective pricing is not used. Private-sector insurers collect the surcharge directly as part of their wider 
insurance provision and also handle all claims. They can then cede their CATNAT risk to CCR through a 
quota share and a stoploss protection, or cede to the private reinsurance market from which they purchase 
any cover not offered buy CCR, such as non-catastrophe cover.31 As CCR is backed by an unlimited 
government guarantee, it can provide a very high level of catastrophe reinsurance capacity at a competitive 
rate meaning that, in practice, most insurers cede their natural disaster risk to CCR.32 CCR then purchases 
the uncapped guarantee from the French government, albeit on favourable terms that have allowed it to build 
strong reserves over time to pay for losses on its own balance sheet. 

To counter the potential for subsidised, rather than risk-reflective, pricing to disincentivise risk reduction, 
such as approving housing development in flood plains, since 2001 CCR has included compulsory 
deductibles that operate at the local government level (communes).33 Compensation and prevention have 
been linked to a sliding scale of deductibles applying to communes that do not have risk prevention plans, to 
encourage them to introduce such plans. This approach of tying risk reduction into insurance at the local 
community, rather than individual property-owner level, has been considered effective, with reports that the 
subsequent land-use planning has saved €11 in damages for each invested euro.15 

Alongside risk reduction, a key feature of CCR has been the development of extensive national risk 
modelling. Based on their ownership of much of the risk and associated claims from natural disasters, 
nationally over decades CCR has built up a large database about catastrophe risk in the French market that 
it uses to develop catastrophe models. It uses this information to position itself as a risk manager for 
government,34 including projections of risk based on climate modelling that is used by both insurers35 and 
public-sector organisations, such as the zoning done by local communities as part of their risk reduction 
strategy.  

This modelling has been considered effective in supporting risk reduction and also in projecting national 
exposure, to establish the adequacy of the existing CCR reserving system and potential impacts on the 
uncapped government guarantee. In a 2024 report, CCR estimated that the costs of natural disasters 
covered by the scheme, including both weather effects and the evolution of insured assets, could increase 
by 60% by 2050.36 Based on these projections, the CATNAT surcharge was increased to the above reported 
levels in 2025 to address rising costs of natural disasters. This increase, from a 12% to a 20% property and 
6% to 9% motor surcharge, was the first increase in 25 years, and was intended to increase the base of risk 
sharing from property owners into the insurance system, through increased premiums. An espoused aim of 
this increase is to ensure that the CCR will be able, within the medium term, to withstand catastrophic shocks 
without resorting to the government guarantee. Alongside this increase in the capital base, CCR is currently 
reconfiguring its system to align with the National Climate Change Adaptation Plan. This includes 
propositions to further incentivise insurers to remain partners in high-risk territories, and to align climate risk, 
insurability, and risk reduction measures.  

 
i CCR also provides the mechanism for terrorism cover in France through Gestion de l'Assurance et de la Réassurance des Risques 

Attentats et actes de Terrorisme (GAREAT). As this is not part of the CATNAT provision, it is not considered here. 



© Jarzabkowski & Pham, 2026 
The University of Queensland 

CCR is thus an example of a multi-layered, multi-peril, public-private collaboration that does not resort to 
risk-reflective pricing, is able to maintain affordability and availability, and provides both knowledge and 
incentives for risk reduction. In addition, it uses the national system to project increasing loss costs and 
climate effects. This modelling is then used to modify legislation and reconfigure pricing to better meet the 
challenges of rising risk, with the aim of ensuring the long-term sustainability of the system. 

Kantonale Gebäudeversicherungen (Switzerland) 
The cantonal-level public-sector building insurance system, Kantonale Gebäudeversicherungen (KGV), 
initially started in the 1800s as a fire insurance system and became a system for insuring natural disasters in 
the first half of the 1900s.37 Of the 26 Swiss cantons, 19 rely on canton-legislated and publicly owned 
disaster insurance monopolies. These public-sector insurers are independent organisations, not government 
funded, and are required to be financially self-sustaining, including purchasing their own reinsurance in the 
private market. The remaining cantons operate under a highly regulated private-sector system, enshrined in 
law in 1993,38 which ensures reasonably comparable insurance protection to their public-sector counterparts, 
although the private system lacks the risk mitigation features of the public system. As the public-sector 
system is the dominant system and integrates risk mitigation as part of its core activities, this case refers to 
that system, hereafter the Swiss System. 

The Swiss System provides affordable disaster insurance for all buildings (except federally owned ones), on 
nine perils including flood, hail, wind, and avalanches, with only earthquake as the only significant exclusion. 
Insurance penetration is virtually complete since insurance is compulsory and based on highly accurate land 
and property registries.39 The cover is comprehensive, providing full reconstruction costs without any 
payment limit. This ensures that properties can be rebuilt regardless of the owner’s financial situation. This 
provision delivers a high level of financial resilience in the face of disasters.  

In addition, the system provides physical resilience through a set of initiatives that aim to prevent or mitigate 
future losses via direct investment in property improvements and disaster response activities, alongside 
participation in the wider, mainly public sector, system that delivers infrastructure, planning, and building 
standards. These three features, prevention (through risk mitigation), intervention (through disaster 
response), and insurance (compulsory, affordable cover on multiple perils) comprise the ‘triple protection’ 
logo and mission of the Swiss System and are key to the sustainability of affordable insurance.19  

The defining characteristics through which this system manages to provide sustainably affordable insurance 
are a combination of double solidarity, self-regulation, and integration in the wider disaster resilience 
ecosystem.40  

Double solidarity: First, there is solidarity between the inhabitants of a canton. Spreading disaster risk across 
all citizens through compulsory insurance, on multiple perils, in a sufficiently large and diversified portfolio 
enabled by the monopoly, supports diversification and enables lower prices without recourse to risk-reflective 
pricing. Rather, everyone is charged the same way (a percentage of insured value – independently of risk) 
within a canton. Second, there is solidarity between the cantonal public insurers. While each insurer is a 
monopoly operating independently within its canton, with no government backstop, should a single cantonal 
insurer’s losses be excessive, an inter-cantonal fund jointly financed by all the public-sector insurers with a 
total capacity of CHF 1.2 billion (€1.3 billion) offers relief, in addition to any reinsurance cover each canton 
purchases. These two layers of solidarity create a normative system of reciprocity and obligation. 
Reciprocity, because each individual gets affordable cover by being part of a compulsory system to which all 
individuals contribute, and each insurer both contributes to and can rely on the others for an excessive loss. 
Obligation, because the flip side of reciprocity is that no party should ‘free ride’ by failing to contain their 
potential for excess losses. 

Self-regulation: The normative aspects of this system, alongside the transparency of pricing in the public-
sector monopolies, supports self-regulation to keep prices low. First, as any individual and any canton can 
see the prices of premiums in other cantons, there is an incentive for each canton to ensure its pricing is not 
out of proportion to its comparators. Hence, while monopolistic, there are indirect elements of competition 
enabled by the transparency of the system.  
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Second, the only sustainable way to maintain low pricing in the context of liability for full reconstruction costs 
on all properties in a canton, is to mitigate potential loss costs. Each cantonal insurer directly funds two types 
of mitigation activities. They fund interventions to contain disasters as they occur (approximately US$260 
million per year – €217 million), through supervising and financing the training and equipment of the fire 
brigade as disaster first responders. First-responder interventions such as mobile flood defences can 
significantly reduce loss costs. Cantonal insurers also have oversight of all planning and construction and 
can require resilient building codes, as well as partially financing resilient reconstruction costs on individual 
properties to an amount of some CHF 78 million per year (€85 million). For example, in 2023, the Aargau 
cantonal insurer assessed disaster risks in 2,257 buildings. In 115 cases where adaptations were needed, 
they provided financial contributions for these measures, totalling CHF 0.64 million (€0.70 billion).41 Where 
recommended resilient measures are not taken, they have the right to refuse insurance, which constitutes a 
significant deterrent in a compulsory and affordable system. 

Integration in the disaster resilience ecosystem: The Swiss System insurers are connected informally into the 
wider disaster resilience ecosystem. First, they are integrated within building permits and planning, providing 
input into construction codes and advising on resilience measures at the stage of planning for new 
developments, to ensure that potential future losses are accounted for and mitigated against prior to any 
approvals. Second, they collaborate on the design of hazard maps, which are developed by the cantons. As 
the insurers have a comprehensive database of all losses, due to their comprehensive compulsory cover of 
those losses, they contribute this knowledge to the regular updating of hazards maps on multiple types of 
perils. Such updated hazard maps then contribute to cantonal planning in terms of zoning of high-risk areas 
for specific construction measures or even banning of new construction in some areas. Third, they are 
involved in the design of major infrastructure work, helping to model and quantify the potential damages that 
could be incurred by different magnitude events as part of infrastructure planning. This integration is 
supported by interlocking board memberships among the different stakeholders in the disaster resilience 
ecosystem and is situated within an integrated national risk management framework established in the late 
1980s, to ensure a more cohesive response to weather-based disasters. 

Taken together, these three characteristics of the Swiss System, double solidarity, self-regulation, and 
integration into the wider disaster resilience ecosystem, enable it to maintain a comprehensive and 
sustainable disaster insurance system based on disaster intervention, loss prevention through mitigation 
activities, and compulsory affordable insurance. Nonetheless, Switzerland, like other countries, faces climate 
pressures that mean it will need to keep leveraging the system’s positive features to adapt to increasingly 
severe weather. 
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