
,

Severe, rare, extreme, or high-impact

climate extreme events  

Multidimensional nature of extreme 
events



Outline

-severe 

-what is severe 

- Examples of severe 

- rare

- Example of rare 

- High impact event 

- Multidimensional nature of extreme events



-What is severe?
Severe events are events that create large losses in measures such as number of lives, financial capital, or 

environmental quality (e.g., loss of species). The severity can be measured by the expected long-term loss, which 

is known as the risk. Risk depends on the product of the probability of the event (the hazard), the exposure to the 

hazards (e.g., how many people are exposed), and the vulnerability (i.e., how much damage ensues when 

someone is hit by the event).

- Example of severe weather 







What is rare ?
Rare events are events that have a low probability of occurrence. Because of the rarity of these 

events, human societies (and other ecosystems) are often not well adapted to them and so suffer 

large amounts of damage when they do occur. Hence, despite their rarity, the large vulnerability 

associated with such events can often lead to large mean losses (and hence they are a type of severe 

event)



What is type of rare ?



















-What is high impact event ?
High-impact events are severe events that can be either short-lived weather systems (e.g., severe storms) or 

longer-duration events such as blocking episodes that can lead to prolonged heat waves and droughts. The World 

Meteorological Organization (WMO) program THORPEX uses the phrase ‘‘high-impact weather’’ rather than 

‘‘severe weather’’ to help people avoid confusing the term severe with only short-lived events such as individual 

storms (D. Burridge, personal communication).



Multidimensional nature of extreme events

The multidimensional nature of extreme events is often overlooked in rankings of the 

events based on only one of the attributes (e.g., the category numbers for hurricanes based 

solely on maximum surface wind speed). Extreme events have attributes such as: 

• rate (probability per unit time) of occurrence 

• * magnitude (intensity) 

• * temporal duration and timing 

• * spatial scale (footprint) 

• * multivariate dependencies



Acute extremes: events that have a rapid onset and follow a short but severe course. Examples are short-lived 

weather systems such as tropical and extratropical cyclones, polar lows, and convective storms with extreme values of 

meteorological

variables such as wind speed and precipitation that can lead to devastating wind, Definition and origin of extreme events 

13 flood, and ice damage. In addition to these obvious examples of high-impact extreme events, there are less obvious 

acute extreme events, such as fog that causes major transport disruption (e.g., at airports).

Chronic extremes: events that last for a long period of time (e.g., longer than 3 months) or are marked by frequent 

recurrence. Examples are heat waves and droughts that can lead to such impacts as critical water shortages, crop failure, 

heat-related illness and mortality, and agricultural failure. Because of their extended duration and generally lower 

intensity, chronic extreme events can often be harder to define than acute extreme events, but they have the advantage 

that there is more time to issue warnings and take protective actions. Note that not all high-impact weather events are 

acute; for example, blocking weather events that last several days are chronic events
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