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Climate change – increasing resilience 

The insurance industry plays an important role in helping economies build natural disaster resilience and adapt 

to the potential impacts of climate change. Analysing and assessing the impact of climate change on natural 

catastrophes is key for benchmarking risk-adjusted pricing of Insurance-Linked Securities. 

This year, the National Oceanic and Atmospheric Administration (NOAA) updated their baseline view of a 

normal hurricane season1, to reflect the higher levels of activity seen in recent years, by considering the period 

1991-2020 compared to the previous baseline of 1981-2010. The impact is an increase in the average number 

of named storms from 12 to 14. NOAA likely attributed the increase in activity to the improvement in observing 

platforms as well as highlighting the warmer ocean and atmosphere and the possible influence of climate 

change.  

 

  

                                                           
1 https://www.noaa.gov/media-release/average-atlantic-hurricane-season-to-reflect-more-storms 

Executive summary: 

- Based on the Twelve Capital and reask forecast, basin wide hurricane activity for 2021 is 

estimated to be broadly in line with recent activity. 

- This year, the National Oceanic and Atmospheric Administration (NOAA) updated their baseline 

view of a normal hurricane season, to reflect the higher levels of activity seen in recent years. 

- The main development region (MDR), a region of the tropical Atlantic that extends approximately 

from the west coast of Africa to the western Caribbean Sea, is forecast to have a modest increase 

from the baseline mean with 6.6 named storms expected relative to the mean of 5.8. 

- Despite this modest predicted increase in expected activity in the MDR region, landfall risk is 

marginally lower when compared to the climatology. 

- The Gulf region is forecast to expect 4.6 named storms compared to a baseline mean of 3.5 with 

landfall probability above average values.  

- Storms that form in the East Coast region have a forecast expected value of 5.7 relative to the 

baseline mean of 5.2 with landfall probability in line with the baseline climatology. 

2021 North-Atlantic Hurricane season forecast –
the new normal in a climate change impacted 
world? 

5 July 2021 
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Hurricane season activity expected to be in line with recent activity  

With 16.9 storms expected in 2021, basin wide storm activity is forecast to be in line with recent basin activity. 

The last ten years (2011-2020) has seen an average of 17 named stormed per year which is above the NOAA 

baseline2 of 14 storms (1991-2020).  

 

Figure 1: Model region classification. Source: reask and Twelve Capital. 

 

The forecast moves beyond basin wide activity by also considering regional risk, represented as clusters (see 

Figure 1), in three main regions. The first, the Main Development Region (MDR) being where storms develop 

in an area that extends approximately from the west coast of Africa to the western Caribbean Sea and move 

in a westward direction to towards the US and Caribbean. Storms from this cluster are associated with 

Hurricanes such as Hurricane Irma3. The second region is labelled as the East Coast and represents storms 

that form in the northern part of the basin with potential landfalls on the North East coast of the United States. 

Lastly, the Gulf cluster captures storms that develop in the Gulf of Mexico. 

Similar to the basin wide activity forecast, the regional activity and subsequent landfall probability is also 

broadly in line with the recent climatology, with no significant departures expected from the baseline. 

Interestingly, even with a modest increase in the number of expected storms to form in the MDR, the forecast 

is predicting a slight decrease in the risk associated with landfalls. This decrease is driven by the potential for 

atmospheric flow patterns acting to protect the US mainland. 

  

                                                           
2 NOAA have recently updated their average Atlantic hurricane season to reflect more storms and will use the 
period 1991-2020 as the new 30-year period of record compared to the previous period of 1981-2010. The 
impact is an increase in the number of names storms from 12 to 14. 
3 Hurricane Irma made landfall on 10 September 2017 in the Florida Keys as a Category 4 hurricane. 
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Metric Region Baseline 

1991-2020 

2021 Mean 

Forecast 

Count 

North Atlantic Basin 14.5 16.9 

East Coast 5.2 5.7 

Main Development Region  5.8 6.6 

Gulf/West Caribbean 3.5 4.6 

Landfalls 

East Coast 1.1 1.2 

Main Development Region 1.2 1.0 

Gulf/West Caribbean 2.0 2.7 

Table 1: Hurricane season 2021 forecast. The machine learning algorithm assumes continuous distributions 

to estimate discrete data. All figures rounded to one decimal place. Source: reask. 

 

Sea Surface Temperatures (SSTs) 

Global anomalies of SSTs4 for the month of May 2021 (Figure 2) show the remnants of the 2020 La Niña event, 

with the “cold tongue” in the Pacific still visible but retreating. The current state of the ENSO5 cycle is in its 

neutral phase.  

In terms of North Atlantic Hurricane activity the 2021 season will most likely be characterised by a neutral 

ENSO or, possibly, the emergence of a new La Niña. Any changes in the ENSO state, in particular a shift to 

La Niña, could possibly have an impact on risk levels during the peak of the wind season. In the North Atlantic, 

El Niño events are associated with conditions that typically give rise to fewer hurricanes whereas La Niña 

events are associated with conditions that give rise to favourable hurricane formation. 

                                                           
4 Warmer Sea surface temperatures in the Atlantic favour hurricane formation.  
5 El Niño-Southern Oscillation. 
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Figure 2: Global SST anomalies for May 2001 relative to 1979-2020. 

The SST anomalies are clearly showing warmer than average waters in the mid-tropics and part of the Gulf 

(Figure 2). This, associated with the lack of any signal for an El Niño event contributes to driving a high SST 

signal in this year’s forecast. 

 

West African Monsoon (WAM)  

The WAM6 is exhibiting similar characteristic to those observed over the past three years. This season again 

sees all predictors tracking global precipitation and convection patterns point towards an active WAM.  

The now familiar patterns from Figure 3 show how the precipitation over western Africa has been anomalously 

high, although levels of activity are predicted to be less influential than those observed over the past three 

seasons.  

 

Figure 3: March – May precipitable water content anomalies relative to 1979-2020. 

 

  

                                                           
6 A strong West African Monsoon is associated with convection patterns that are favourable for hurricane 
development off the west coast of Africa. 
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Steering flow and regional hot spots for August-October 

Predictors of the dominant August-October steering flow, associated with the strength of the Bermuda high7, 

are negative this year. This suggests a potential set up where the dominant steering flow8 could have less 

effect in steering activity towards the US coastline, driving a reduction in the landfall risk distribution from the 

MDR. 

 

Is recent activity the future normal? 

Understanding recent hurricane activity is critical in assessing potential risk levels associated with any potential 

future climate change.  

Mean observed basin wide activity from 2011-2020 is above the baseline from 1991-2020 with the last ten 

years having exhibited both the most active hurricane season on record in terms of named storms (2020) and 

most costly in terms on insured losses arising from US Hurricane damage (2017). The mean forecast for this 

year is in line with the expected value from 2011-2020 (see Figure 4). 

 

Figure 4: Comparison of numbers of named storms per year between 2011-2020, the forecast for 2021 and 

the Twelve/reask climate projection for 2020-2060. The baseline mean 1991-2020 and the recent 2011-2020 

average are also shown. CESM: Community Earth System Model. 

 

To understand how the periods 1991-2020 and 2011-2020 might compare to future expected values, the 

seasonal forecast was extended to include the possible impacts of continued greenhouse emissions using 

                                                           
7 The Bermuda high is a semi-permanent area of high pressure in the North Atlantic. The position of the 
Bermuda high can have a major influence on the movement of tropical cyclones in the North Atlantic. 
8 Steering flow corresponds to the atmospheric flow conditions that can influence the motion of tropical 
cyclones. 
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simulations of possible future climates from the Community Earth System Model (CESM).9 Figure 4 includes 

the expected value of named storms based on simulation years from 2020-2060 under the RCP8.510 scenario. 

Under the RCP8.5 scenario hurricane frequencies are expected to rise modestly by about 12%. The model 

simulations also suggest that the heightened activity of the last 10 to 20 years was in fact “unlucky” relative to 

other simulated scenarios and that the future expected value, albeit clearly trending up, might not be as 

extreme as the value observed in recent history. 

The last ten years also experienced a “hurricane drought”. Between 2013-2016, insured losses from US 

Hurricane totalled less than USD 3bn in the aggregate between 2013-2016 inclusively. This period of inactivity 

drove significant softening in the market, even during a period of perceived heightened hurricane activity. It is 

exactly this variability in natural catastrophe risk distributions that drives the risk premium in the Insurance-

Linked Securities (ILS) asset class and why analysing and assessing the impact of climate variability on natural 

catastrophes is key for benchmarking risk-adjusted pricing. Twelve Capital has proactively taken a view to 

weight the most recent history in its assessment of risk and risk selection process. 

Following the losses of 2017, 2018 and 2019, a period during which the Cat Bond market performed well, and 

the subsequent related loss development, together with the impact of COVID-19, spread levels reached multi-

year highs in 2020 based on Twelve Capital estimates. Risk-adjusted returns have increased and portfolios 

are well positioned to deliver improved returns. 

Away from hurricane risk, over the long term, Twelve believes climate change will manifest itself in a variety of 

ways and with different impacts across peril regions. Further Twelve does not believe all forms of investment 

within ILS will be impacted uniformly.  

  

                                                           
9 Community Earth System Model (CESM) is a fully-coupled, community, global climate model that provides 

state-of-the-art computer simulations of the Earth's past, present, and future climate. 
https://www.cesm.ucar.edu/ 
10 The Representative Concentration Pathway (RCP) 8.5 corresponds to a future climate scenario where 
emissions continue to rise through the 21st century. 
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Twelve Capital and reask – co-operation 

Since June 2018, Twelve Capital and reask have worked closely together to further the development 

of hurricane forecasting tools by using machine learning. Both parties believe that advancements in 

technology and computing power can enhance ILS investment management. 

reask is a catastrophe analytics specialist providing global solutions for tropical cyclone risk 

management and forecasting. reask is based in Sydney with its team of experts in risk analysis, 

machine learning and high performance computing. Their team has vast experience in natural 

catastrophe modelling having developed their expertise from previous engagements at RMS, Willis 

Re and other specialised firms. 
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Theatinerstraße 11 

80333 Munich, Germany 
 

 

info@twelvecapital.com  

www.twelvecapital.com 

About Twelve Capital 

Twelve Capital is an independent investment manager 

specialising in insurance investments for institutional 

clients. Its investment expertise covers the entire balance 

sheet, including Insurance Bonds, Insurance Private Debt, 

Catastrophe Bonds, Private Insurance-Linked Securities 

and Insurance Equity. It also composes portfolios of its 

Best Ideas. It was founded in October 2010 and is majority-

owned by its employees. It has offices in Zurich, London 

and Munich. 
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Disclaimer 

This material has been prepared by Twelve Capital AG, Twelve Capital (UK) Limited, Twelve Capital (DE) 
GmbH or their affiliates (collectively, “Twelve Capital”). This material has been furnished solely upon request 
and is intended for the recipient personally and may not be reproduced or otherwise disseminated in whole or 
in part without prior written consent from Twelve Capital. It is expressly not intended for persons who, due to 
their nationality or place of residence, are not permitted access to such information under local law as the 
product may not be authorised or its offering may be restricted in certain jurisdictions. It is the responsibility of 
every investor to satisfy himself as to the full observance of such laws, regulations and restrictions of the 
relevant jurisdiction. This is an advertising document. 

This information was produced by Twelve Capital to the best of its knowledge and belief. However, the 
information herein may be based on estimates and may in no event be relied upon. All information and opinions 
contained in this document are subject to change without notice. Twelve Capital’s analyses and ratings, 
including Solvency II compliance analysis, Twelve Capital’s Counterparty Credit Rating and Twelve Capital’s 
Legal Rating, are statements of Twelve Capital’s current opinions and not statements of fact. Source for all 
data and charts (if not indicated otherwise): Twelve Capital. Twelve Capital does not assume any liability with 
respect to incorrect or incomplete information (whether received from public sources or whether prepared by 
itself or not). This material does not constitute a prospectus, a request/offer, nor a recommendation of any 
kind, e.g. to buy/subscribe or sell/redeem investment instruments or to perform other transactions. The 
investment instruments mentioned herein involve significant risks including the possible loss of the amount 
invested as described in detail in the offering memorandum(s) for these instruments which will be available 
upon request. Investments in foreign currencies involve the additional risk that the foreign currency might lose 
value against the investor's reference currency. Investors should understand these risks before reaching any 
decision with respect to these instruments. The information does not take account of personal circumstances 
and therefore constitutes merely promotional communication, and not investment advice. Consequently, 
Investors are advised to take all necessary legal, regulatory and tax advice on the consequences of an 
investment in the product. Past performance is no indication or guarantee of future performance. The 
performance shown does not take account of any commissions and costs associated with subscribing to and 
redeeming shares. 

Note to US investors: Neither this information nor any copy thereof may be sent, taken into or distributed in 
the United States or to any U.S. person (within the meaning of Regulation S under the US Securities Act of 
1933, as amended). The products and services described herein may not be offered to or purchased directly 
or indirectly by US persons. 

Twelve Capital AG is licensed as "Manager of collective investment schemes" by the Swiss regulator FINMA. 
Twelve Capital AG is incorporated in Switzerland, registered number 130.3.015.932-9, registered office: 
Dufourstrasse 101, 8008 Zurich. Twelve Capital (UK) Limited is incorporated in England & Wales: company 
number 08685046, registered office: Moss House, 15-16 Brook’s Mews, London, W1K 4DS. Twelve Capital 
(UK) Limited is authorised and regulated by the UK Financial Conduct Authority and is registered as an 
investment adviser with the U.S. Securities and Exchange Commission (the “SEC”) and as a commodity pool 
operator (“CPO”) with the U.S. Commodity Futures Trading Commission (“CFTC”) and is a member of the 
National Futures Association (the “NFA”) in such capacity. Such registrations and membership in no way 
implies that the FCA, the SEC, the CFTC or the NFA have endorsed Twelve Capital (UK) Limited’s 
qualifications to provide the advisory services described in this document. Twelve Capital (DE) GmbH is 
authorised and regulated by the Bundesanstalt für Finanzdienstleistungsaufsicht (BaFin) in Germany. Twelve 
Capital (DE) GmbH is incorporated in Munich, Germany, commercial register number (registry court: Munich) 
HRB 252423, registered office: Theatinerstrasse 11, 80333 Munich. 

© 2021 Twelve Capital. All Rights Reserved 


