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Abstract:
Climate change, in other word global warming, is one of the most serious environmental, economic, and social
threats that this world faces. A change in the Earth’s surface temperature also leads to increase in extreme events
as well as extreme temperatures. Increasing in magnitude, severity and duration of extreme temperature events are
harmful to both as the ecosystem and on human health. Human influence has also led to significant regional
temperature increases at the continental and subcontinental levels. Humans cannot realise heatwaves impact which
occurs in spring and autumn as much as ecosystems and habitats. Warming continued in 2016, setting a new
temperature record of approximately 1.1 °C above the pre-industrial period. Heat wave is a period of abnormally
hot weather. Heat wave is daily maximum temperature on more than five consecutive days exceeding the average
maximum temperature by 5°C. Heat waves effected most of the Turkey in February 2016 and they were very
intense between 15 and 19 February in 2016. In this study we investigate these extreme events and used mean
maximum, maximum and mean temperature values of Turkish State Meteorological Service’s 130 stations. During
the period, extreme maximum temperatures were exceed their long term February’s extreme maximum
temperature records in 65 stations. Heat waves were seen in 123 stations and repeated in 36 of these stations again
and continued until mid of March in some stations.
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INTRODUCTION
Climate change, in other word global warming, is one of the most serious environmental, economic, and social
threats that this world faces. There are many assessments to monitor climate and to estimate climate variability
over many regions and also globally by national and international institutions. A change in the Earth’s surface
temperature also leads to increase in extreme events as well as extreme temperatures. Increasing in magnitude,
severity and duration of extreme temperature events are harmful to both as the ecosystem and on human health.
Human influence has also led to significant regional temperature increases at the continental and subcontinental
levels. Warming continued in 2016, setting a new temperature record of approximately 1.1 °C above the preindustrial period (WMO, 2016)
According to WMO’s Meteoterm vocabulary, a heat wave is an extreme weather event with marked warming of
the air, or the invasion of very warm air, over a large area; it usually lasts from a few days to a few weeks (TTDEWCE, 2015). Heat wave (also referred to as extreme heat event) is a period of abnormally hot weather. Heat
waves and warm spells have various and in some cases overlapping definitions (IPCC, 2012). Changes in many
extreme weather and climate events have been observed since about 1950. It is very likely that the number of cold
days and nights has decreased and the number of warm days and nights has increased on the global scale. It is
likely that the frequency of heat waves has increased in large parts of Europe, Asia and Australia (IPCC, 2013).
Heat or hot weather that lasts for several days, often referred to as a “heatwave”, is a pervasive natural hazard that
can exact a heavy toll on human systems, affecting health, livelihoods and infrastructure. Natural systems can also
be severely affected by the impacts sustained beyond the duration of a heatwave. Although there is no universally
acceptable definition of heatwaves (Perkins and Alexander, 2013; Robinson, 2001), they are understood to be
periods of unusually hot and dry or hot and humid weather that have a subtle onset and cessation, a duration of at
least two to three days and a discernible impact on human activities (WMO-No:1142, 2015).
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TT-DEWCE recommended 4 metrics for standard characterization of a heat wave to quantitatively reflect a heat
wave event. The definition of heat wave should be complemented by characterization with magnitude, duration,
severity and extend (TT-DEWCE, 2015). Magnitude should be computed based on an index or a set of indices of
thermal condition(s) exceeding certain threshold(s). Duration will lead to the computation of the persistence of a
heat wave and should be based on recording the starting time and the ending time of the event. Severity is a
measure which integrates two aspects of the event, its magnitude, and its persistence. Extent is computed to inform
on the geographical area affected and the widespread aspect of the heat wave.
Heat wave is daily maximum temperature on more than five consecutive days exceeding the average maximum
temperature by 5°C. Cold wave is daily minimum temperature on more than five consecutive days below the
average minimum temperature by 5°C (Frich et al., 2002; Coskun et al., 2017).
200 stations had heat waves in 2016. Total number of heat wave is 561 (some of the stations had more than once)
(based on 1971-2000 normals). There was no cold wave in 2016. Highest number of heat wave occurred in 2010
which was the warmest year in Turkey. Highest number of cold wave occurred in 1992 which was the coldest year
in Turkey after Pinatubo Volcano eruption (Coskun et al., 2017) (Fig. 1).

Figure 1. Annual Number of Heat & Cold Waves in Turkey (Coskun et al., 2017).
Unal et al. (2013) had a results confirm that the number of excessive hot days, heat waves, and their durations have
increased through the 2000s, especially on the southern part of the western Turkey.
DATA AND METHODS
Heat waves effected most of the Turkey in February 2016 and they were very intense between 15 and 19 February
in 2016. In this study we investigate these extreme events and use mean maximum, maximum and mean
temperature values of Turkish State Meteorological Service’s 130 stations.
In line with the definition of Frich et al., (2002); we used daily maximum temperature which were exceeding their
average maximum temperature by 5°C and continue at least 5 days to calculate heat wave events for every stations.
Mean temperatures were higher than normal (1981-2010) between the January and the May in 2016. The average
temperature of Turkey in February 2016 was 8.2 ° C and it was 4.7°C above 1981-2010 normal (3.5° C). With
this figure, it was the hottest February since 1971 (Figure 1). In February 2016, extreme maximum temperatures
were exceed their long term February’s extreme maximum temperature records in 65 stations (Figure 2). Heat
waves were seen in 123 stations and repeated in 36 of these stations again and continued until mid of March in
some stations.
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Figure 1. February mean temperature anomalies (TSMS, 2016-a)

Figure 2. New maximum temperature occurred between 15 and 19 February in 2016 (TSMS, 2016-b)
In the Marmara Region: Maximum temperatures set a new record at 10 meteorological stations, including
Balikesir, Bandırma, Edirne, Sarıyer, Kırklareli, Kocaeli, Kumköy, Sakarya, Şile and Uzunköprü in February (Fig.
3; 4).

Figure 3. Long term maximum temperature, new maximum temperature occurred between 15 and 19 February in
2016 and their differences in the Marmara Region (TSMS, 2016-b).
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Figure 4. Long term maximum temperature, new maximum temperature occurred between 15 and 19 February in
2016 and their values by stations in the Marmara Region (TSMS, 2016-b).
In the Aegean Region: Maximum temperatures set a new record at 16 meteorological stations, including
Afyonkarahisar, Akhisar, Aydın, Ayvalık, Bodrum, Çeşme, Dikili, Edremit, Izmir, Kuşadası, Kütahya, Milas,
Muğla, Salihli, Simav and Uşak in February. Denizli, Emirdag and Manisa stations repeated their long term values.
(Fig. 5; 6).

Figure 5. Long term maximum temperature, new maximum temperature occurred between 15 and 19 February in
2016 and their differences in the Aegean Region (TSMS, 2016-b).
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Figure 6. Long term maximum temperature, new maximum temperature occurred between 15 and 19 February in
2016 and their values by stations in the Aegean Region (TSMS, 2016-b).
In the Mediterranean Region: Maximum temperatures set a new record at 9 meteorological stations, including
Adana, Antakya, Burdur, Finike, Isparta, Islahiye, Kahramanmaraş, Osmaniye and Silifke in February. Anamur
station repeated their long term value (Fig. 7; 8).

Figure 7. Long term maximum temperature, new maximum temperature occurred between 15 and 19 February in
2016 and their differences in the Mediterranean Region (TSMS, 2016-b).

Figure 8. Long term maximum temperature, new maximum temperature occurred between 15 and 19 February in
2016 and their values by stations in the Mediterranean Region (TSMS, 2016-b).
In the Central Anatolian Region: Maximum temperatures set a new record at 9 meteorological stations, including
Aksaray, Aksehir, Ankara, Cihanbeyli Nevsehir, Polatlı, Sivrihisar, Ulukısla and Yozgat in February. Kırsehir and
Nigde stations repeated their long term values. (Fig. 9; 10).

Figure 9. Long term maximum temperature, new maximum temperature occurred between 15 and 19 February in
2016 and their differences in the Central Anatolian Region (TSMS, 2016-b).
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Figure 10. Long term maximum temperature, new maximum temperature occurred between 15 and 19 February
in 2016 and their values by stations in the Central Anatolian Region (TSMS, 2016-b).
In the Blacksea Region: Maximum temperatures set a new record at 5 meteorological stations, including Amasra,
Artvin, Bolu, Duzce and Sinop in February. Corum station repeated their long term value. (Fig. 11; 12).

Figure 11. Long term maximum temperature, new maximum temperature occurred between 15 and 19 February
in 2016 and their differences in the Blacksea Region (TSMS, 2016-b).
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Figure 12. Long term maximum temperature, new maximum temperature occurred between 15 and 19 February
in 2016 and their values by stations in the Blacksea Region (TSMS, 2016-b).
In the Eastern Anatolia Region: Maximum temperatures set a new record at 3 meteorological stations, including
Elazıg, Hakkari and Malatya in February. Sarıkamıs station repeated their long term value (Fig. 13; 14).

Figure 13. Long term maximum temperature, new maximum temperature occurred between 15 and 19 February
in 2016 and their differences in the Eastern Anatolia Region (TSMS, 2016-b).

Figure 14. Long term maximum temperature, new maximum temperature occurred between 15 and 19 February
in 2016 and their values by stations in the Eastern Anatolia Region (TSMS, 2016-b).
In the Southeast Anatolia Region: Maximum temperatures set a new record at 7 meteorological stations, including
Adiyaman, Diyarbakir, Gaziantep, Kilis, Mardin, Siverek and Sanlıurfa in February (Fig. 15; 16).
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Figure 15. Long term maximum temperature, new maximum temperature occurred between 15 and 19 February
in 2016 and their differences in the Southeast Anatolia Region (TSMS, 2016-b).

Figure 16. Long term maximum temperature, new maximum temperature occurred between 15 and 19 February
in 2016 and their values by stations in the Southeast Anatolia Region (TSMS, 2016-b).
CONCLUSIONS AND RECOMMENDATIONS
In a line with climate change, global mean temperature continue to rise. Almost every year and every month has
signed a new record especially for two decades. A change in the Earth’s surface temperature also leads to increase
in extreme events as well as extreme temperatures. Increasing in magnitude, severity and duration of extreme
temperature events are harmful to both as the ecosystem and on human health. Human influence has also led to
significant regional temperature increases at the continental and subcontinental levels. Humans cannot realise
heatwaves impact which occurs in winter, spring and autumn as much as ecosystems and habitats. Due to
heatwaves are occurred and continued end of winter or early spring; the nature waking up earlier, trees are
blooming earlier then their blooming time and so on. Then short term cold weather or winter are appearing and
harmful to trees. Other issue is snow layers on mountain are starting to melt earlier with heatwaves.
Turkoglu et al. (2016) conclude that in Turkey, positive temperature anomalies have been observed since 1994
until present days. Negative relationships were found between phenological periods of apple, cherry and wheat
and the average temperatures of February-May period when the plants grow faster. This situation shows that the
plants shift their phenological periods to the earlier times in response to the increasing temperatures.
Demircan et al. (2017) concluded that probability of occurring maximum temperature in certain time interval in a
month may show a pattern in month and also the pattern is inclined to change with increasing temperature trend
due to climate change. Daily maximum temperatures were increasing about 12 to 17 days in February since 1981.
They offered third week of February is possible heatwave occurring time according to the long terms patterns and
heatwave occurred in February 2016 was appropriated with this pattern.
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Figure 3. Monthly pattern of daily extreme maximum temperatures. (According to 1971-2000 term; Red= Warm,
Blue= Cold, Yellow= normal; according to 1981-2015 term; increasing=▲, decreasing=▼) (Demircan et al.,
2017)
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