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MHoo40/ METEOROLOGICAL AND HYDROLOGICAL / Temperature-Related

Cold Wave

Definition

A cold wave is a period of marked and unusual cold weather
characterised by a sharp and significant drop in air temperatures near
the surface (maximum, minimum and daily average) over a large area
and persisting below certain thresholds for at least two consecutive days
during the cold season (WMO, 2020).

Reference

WMO, 2020. Guidelines on the Definition and Monitoring of Extreme Weather and Climate
Events. World Meteorological Organization (WMO). www.wmo.int/pages/prog/wcp/ccl/
documentsGUIDELINESONTHEDEFINTIONANDMONITORING
OFEXTREMEWEATHERANDCLIMATEEVENTS_09032018.pdf Accessed 18 November 2019.

Annotations

Synonyms
Not available.

Additional scientific description

In the United States, the US National Weather Service defines a cold wave as a rapid fall in temperature within 24 hours to
temperatures requiring substantially increased protection to agriculture, industry, commerce, and social activities. The criterion
for a cold wave is thus twofold: the rate of temperature fall, and the minimum to which it falls. The latter depends on region and
time of year (AMS, 2019).

In China, a cold wave is defined as disastrous weather in winter. Cold air coming down from high latitudes strengthens quickly
under special weather conditions when entering middle and low latitude areas, which will bring a sharp temperature decrease,
gales and snowfall and rainfall. When southward cold air reaches a certain standard, it will become a cold wave (China Mete-
orological Administration, 2012). A cold wave should not be confused with a ‘cold spell’, which instead refers to persistently
below-average temperature conditions occurring during the warm season, which can also have severe impacts on society, in
particular for human health and agriculture (WMO, 2020).

Metrics and numeric limits

The World Meteorological Organization guidelines on the definition and monitoring of extreme weather and climate events
advise the following (WMO, 2020):

+ Index: Daily values of Tmax, Tmin, and/or average temperature. Another index could be computed using temperature change
in the 24 hours prior to the onset of the event.
* Threshold: Determined based on historical values of the index.

« Temporal: Station-level information on starting date, ending date, and duration of the event. Persistence of conditions for a
cold wave are two days.

+ Spatial: Calculate the area affected, by providing the percentage of stations where the threshold was surpassed; locate the
coordinates of the impacted stations and the center with the highest/lowest values of the indices; and optional, but recom-
mended if resources are available, to use a geographical information system (GIS) to calculate the area affected by the event,
the magnitude, and severity.
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Key relevant UN convention / multilateral treaty

Not available.

Examples of drivers, outcomes and risk management

National Alerting parameters for Cold Wave Warning are available in China (China Meteorological Administration, 2012).

Human health impacts from cold waves include mortality from ischaemic heart disease and cerebrovascular disease both

of which increase in cold weather. An increase in respiratory disease is generally attributed to cross-infection from indoor
crowding, and the adverse effects of cold on the immune system’s resistance to respiratory infection, as well as to the fact that
low temperatures assist survival of bacteria in droplets (Eurowinter Group, 1997).

Living in a cold house can affect health at any age, not just in old age, for a variety of reasons. Although the extra deaths in
elderly people are caused mainly by cardiovascular and respiratory disease, far greater numbers have minor ailments that lead
to a huge burden of disease, costs to the health system, and misery. Compared with those who live in a warmer house, respira-
tory problems are roughly doubled in children, arthritis and rheumatism increase, and mental health can be impaired at any age.
Adolescents who live in a cold house have a five-fold increased risk of multiple mental health problems (Dear and McMichael,
2011).

As an example, the Cold Weather Plan for England first launched in 2011 helps prevent the major avoidable effects on health
during periods of cold weather in England (UK Government, 2020).
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Coordinating agency or organisation
World Meteorological Organization (WMO) and World Health Organization (WHO).
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