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Abstract

This paper presents the spatial and temporal characteristics of Turkish soil temperature regimes. Basic data consists of the monthly
soil temperature averages from 153 stations at depths of 5, 10, 20, 50 and 100 cm for 44 years (1975-2018) record length. The soil
temperature regime of Turkey has been analyzed based on both classical climatic regime approach (monthly average soil temperature
change) and Soil Taxonomy. As expected, The annual course of soil temperatures differs between the coastal and inland areas of
Turkey and in the western and eastern half. Latitude and continentally shapes the soil temperature regime in the eastern half of
Turkey while elevation shapes the soil temperature regime in the western half of Turkey. The frost is seen in the eastern half of
Turkey in January and February, except for coastal areas. Moreover, the frost period goes up to 4 months (November-February) in
northeastern Anatolia. Frost reaches up to 90 cm in this area. The high soil temperatures adversely affecting plant life (35 °C and
above) is seen in the South-East Anatolia Region and Cukurova region in Turkey in July and August. These high temperatures are
effective up to 80 cm in the region. The majority of Turkey has thermic soil or mesic soil. Considering long-term averages (1975-
2018), there are four main soil temperature regimes in Turkey as frigid, thermic, mesic, hyperthermic. The eastern Mediterranean
coastline and the southwestern Anatolian coastline are hyperthermic soil temperature regime character and the northeasts Anatolia
(Ardahan surroundings) show a frigid temperature regime character. Percentages of thermic and hyperthermic soil temperature
regime have been increasing in the last 10 years. The increase is probably due to the above normal average air temperatures from
July to December and the breaking of air temperature records in the last 10 years.

Keywords: Soil temperature, soil temperature regimes, Soil Taxonomy, Turkey

Introduction agricultural climatology of Turkey and National Soil

Information System. There are many studies on the soil
Determination and mapping of soil temperature regimes temperature regime based on both monthly average
are used in soil genesis, soil use, delination tree lines, changes and Soil Taxonomy in the world (Changnon,
species distribution modeling and ecological modeling 1959; Kyuma, 1985; Kauci¢, 1989; Mount et al., 1992;
techniques (Natural Resources Conservation Service Soil Bai, 2009; Takata et al., 2011; Wei et al., 2017; Bradford
Survey Staff, 1999; Takata et al., 2011). According to et al., 2019). Changnon (1959) revealed the average soil
Soil Taxonomy, defining soil temperature regimes temperature character of Urbana-Champaign, Illinois
allows more precise assessment and interpretation of region, USA during the period 1901-1948, and found
land use (Takata et al., 2011). In other words, the that the average maximum soil temperature was 20.4 °C
creation of regime maps is an important step for the soil in August and the average minimum soil temperature
layer in establishing the land resource inventory. Soil was 3.8 °C in February. Kauci¢ (1989) reported that the
temperature regime maps in current and future land use soil temperature decreases with depth at 5-20 cm and 20-
are an important tool in assessing the land resource and 30 cm layers in the Croatian region, but in the second
sustainable agricultural production potential (Chiang et layer, the differences between the terrestrial and coastal
al., 2021; Spinoni et al., 2020; Celik et al., 2019). regions decrease. It also found that the minimum

monthly average soil temperatures were seen in January
Apart from the Soil Taxonomy, the regime of soil in all regions, while the maximum monthly average
temperatures can only be defined by changes in monthly temperatures were seen in July at 5 and 20 cm depths
average soil temperatures. The resulting pattern is often and in August at 30 cm depths (in the Adriatic region).
shaped by geographic location, latitude, altitude, and Wei et al. (1999) analysed the monthly average soil
terrestriality. Such an analysis is particularly important temperature changes in the Northern Tibetan Plateau of
in terms of agricultural activities, transportation and China at 1, 10 and 20 cm soil depths. They found that the
hydrological factors (such as infiltration and flooding). highest soil temperatures were seen in July, and the
In this context, defining the soil temperature regime lowest soil temperatures were in January. On the
characteristics can make an important contribution to the volcanic island Tenerife (Canary Islands, Spain), seven
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of the nine regimes in Soil Taxonomy have been
defined: Hyperthermic, thermic, mesic, isohyperthermic,
isothermic, isomesic and cryic. A cryic regime has been
documented for the first time at this latitude (Rodriguez
et al., 2010). According to Takata et al. (2011), who
studied the soil temperature regime of Japan, most of the
Japanese land is included in the mesic regime, followed
by a thermic, frigid and hyperthermic regime. Soil
temperatures vary between 3.6 - 25.8 °C according to the
soil temperature regime model made according to the
regression kriging method. The average value is 12.8 °C.
Temperatures have higher values in the southern coastal
regions than in the northern mountainous regions.
Bradford et al. (2019) reported that cryic, frigid, mesic,
thermic and hyperthermic regimes are currently observed
in western North America. They argued that in dryland
systems of western North America the mesic regime will
shift north in the near-term and in the long-term, and that
the thermic and hyperthermic regimes will expand at the
expense of the mesic regime (Imamoglu and Sertel,
2016; Gorji et al., 2019).

In Turkey, The State Meteorolology Affairs General
Directorate (1958) investigated temporal changes in soil
temperatures between 1926 and 1955 for 1 site in the
Ankara Province of Turkey. In the research, the vertical
distribution of temperature showed two cycles as
positive and negative during the year, and the negative
phase between March-October without considering 0-5
cm; It has been determined that it corresponds to the
positive phase between November and February. Acar6z
(1960) and Ering and Bener (1963) spatial and temporal
changes in soil temperature in Turkey analysed in a
comprehensive manner. They reported that the soil
temperatures dropped in September and the temperatures
increased towards the west and south. In addition, it has
been argued that in January soil temperature change, 0
°C temperature isopleht is found in Eastern Anatolia
Region, extending westward to a depth of 15 cm and
retreating to Eastern Anatolia Region at a depth of 30
cm. However, it should be noted that these results were
determined with a small number of stations that were not
homogeneous in both spatial and temporal scales. Turan
(2019) investigated regime types in soil temperature and
moisture 10 years and above for 183 meteorological
stations in the Eastern Black Sea Section and Central
Anatolia Region. According to the Newhall simulation
model, it was detected that the soil temperature regime
of these regions entered the mesic regime (Sutariya et
al.,, 2021; Roder et al., 2010). Until now, the soil
temperature regime of Turkey based on both the Soil
Taxonomy and the classical climatic regime approach
(monthly average soil temperature change) has not been
put forward with a holistic and systematic view. The aim
of the study was to define the soil temperature regime
types and characteristics of Turkey according to both
Soil Taxonomy and classical approach.

Materials and Methods

Character of soil temperature regime in Turkey was
presented with a classical graphical approach and Soil
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Taxonomy approach. In the classical approach, 14
stations (Tekirdag, Aydin, Tefenni, Adana, Giresun,
Rize, Ankara, Kayseri, Malatya, Erzincan, Ardahan,
Igdir, Siirt and Sanlurfa) were used to represent the
changes in latitudinal and longitudinal lines at certain
intervals. Six of the fourteen stations have a lack of
observation in some months, so these months are not
included in the graphs. Only 5 cm, 10 cm and 20 cm data
were used at the Igdir station, and January and February
were excluded from the analysis for 10 cm and 20 cm
data. In addition, there are no data for January-April and
November-December in the 50 cm data of Malatya
station in the graphs. At Ardahan station, there is no data
on January-March and December at 10 cm and January-
March at 20 cm and February data at 50 cm. The data of
January and February at 10 cm and 20 cm at the Kayseri
station and the data of January, February and December
at the Erzincan station are not available due to the lack
of data in the graphics. Soil temperature regime changes
in vertical profile are defined by contour mapping
method. In this context, intermediate values were
estimated by Akima’s polynomial method (Akima,
1978) for terrestrial regions and distance method for
coastal regions.

Turkish soil temperature regime in soil taxonomy
approach, it has been defined according to the soil
temperature criteria in the Soil Taxonomy (Natural
Resources Conservation Service Soil Survey Staff,
2014). In this context, data of 153 meteorology stations
were used. Offer a complete description of the
experimental design and methods used to acquire these
data. Please provide any programs or code files used for
filtering and analysing these data. It is very important
that this section is as comprehensive as possible.

Results
Soil temperature regime according to monthly soil
temperature fluctuations

Although the annual course of soil temperatures can be
shown with maps showing monthly averages, it is
difficult to follow the wvalues reached by soil
temperatures at certain depths at certain times. To
analyze the changes in both horizontal and vertical in
more detail, the annual course of soil temperature was
defined by taking into account 6 profiles, both latitudinal
and longitudinal, and 14 stations at certain intervals
(Figure 1). According to the Profile-1 results, there are
some differences between north and south. The average
soil temperature in Tefenni is lower than Tekirdag at all
depths which is influenced by geographic location and
terrestriality. The frequent crossing of the curves in the
graph, in other words, the increase in the annual
temperature difference is a sign of this. In the Tekirdag
region, soil temperatures do not fall below 5 °C which is
important in terms of vegetation in winter. Unlike the
winter season, the opposite situation is observed in
summer, especially in July, August and September.
Temperatures above 25 °C can reach up to 100 m depth
in the Tefenni Plain compared to the Tekirdag region.
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Fig. 1. Location of 14 stations representing the profile lines, the geographical regions and Képpen-Geiger main climate
groups. B, C and D represent dry, temperate and continental climates, respectively (Oztiirk et al., 2017).

According to the results of Profile-2, it is seen that
latitude and terrestrial are effective in monthly changes
of soil temperatures. While the annual soil temperature
difference (amplitude) is close to each other in the
coasts, it is higher in the interior. There are differences
between summer and winter soil temperatures in the
northernmost (Sinop) and southern coasts (Adana) of
Turkey. This is evident in the summer, although the
southern shores are warmer than the northern shores. In
the summer, soil temperatures of 30 °C and above in the
Adana region can reach up to 78 cm, while soil
temperatures of 25 °C and above in Sinop coasts can
reach these depths. Soil temperatures on the coasts do
not fall below 5 °C which is important for vegetation
throughout the season. On the contrary, soil temperatures
in the inner parts (Kayseri) are below 5 °C for 5 months
of the year (November-March). Even the months of
January and February are the frost period. Although
there is frost up to 29 cm on average in January and
February, the frost layer thickness can go up to 34 cm in
January when the soil temperatures are the lowest.
However, considering that the 0 °C isotherm of the
absolute frost phase expands from the Eastern Anatolia
Region to the inner parts of the Central Anatolia Region,
it should not be ignored that it is 5 cm deep in January
(Figure 2).

According to the results of Profile-3, the effect of
altitude and terrestrial is in the foreground in monthly
changes of soil temperatures. It is 4 °C in the inner parts
(Erzincan) while the amplitude value of the shallow soil
layers of the coasts is 13 °C (Giresun). This 9 °C
difference in the shallow soil layers of the coastal and
inland areas decreases with depth and decreases to 5 °C
in deep layers. The highest temperatures are shifting

20

from July to August as the depth increases. Soil
temperatures are higher in Sanlwurfa station. It is seen
that the soil temperatures shifted from July to August
after 30 cm on the Black Sea coast, 20 ¢cm in inner parts
and 70 cm in Sanhwrfa. The continuation of summer
temperatures in Sanlwurfa up to the deeper layers
compared to other areas is due to the fact that the region
is weak in terms of vegetation and the combined effect
of the Persian Gulf low pressure system which brings
very hot and dry air mass in summer. Temperatures in
the region exceed 35 °C in the 11 cm soil layer in
summer (July and August). This can be explained by the
summer activity of the system of the Persian Gulf low
pressure which essentially controls the climate of the
region. In Giresun and Sanlwrfa stations, soil
temperatures do not fall below 5 °C. On the contrary, the
soil temperatures in the inner parts (Erzincan) are below
5 °C for 5 months of the year (November-March). Even
the months of January and February are the frost period.
Although there is frost up to 29 cm in average in January
and February, the frost layer can be reached up to 40 cm
in January when the soil temperatures are the lowest
(Figure 2).

According to the results of Profile-4, the effect of
longitude, altitude and terrestrials is in the foreground in
the monthly change of soil temperatures. Temperatures
are high in August and generally decrease from west to
east. Soil temperatures are higher in Tekirdag: The
average annual soil temperatures at 5 cm and 50 cm are
16.7 °C and 16.3 °C, respectively. Although the soil
temperatures in Sinop are slightly higher than Giresun,
they have a similar pattern due to the stabilizing effect of
the marine.



Tekkanat and Oztiirk 1 1JEGEO 9(2): 018-026 (2022)

PROFILE-2

sinop
0

81

250

0
)
50 13°
40
30
20
10 1w 18° 200

| I L

Soil Diepth (cm)

100 5

KAYSE RIB( ;I GE
s
)

Soil Depth (cm)

I /
ADANA BOLGE
)
=0

Soil Depth (cm)
s 2 ¥ £ ¥ 2 32
"
&
- fass
w .
rd
L :
——
%

Maonth

PROFILE-3

GIRESUN
po )
Bl
15°
T0-
0
40
30
20

ERZINCAY
2

Soil Depth (em)
2

Soil Depth (cm)
2 £ & X & 3 B B
7
A !
\’_\_/\;!“

Soil Depth (em)

= 2 e £ " ) = = =
5 =
-
: £
£
Lo 3
. 3
-
z

&

. E 5
I
SANLIURFA
S
1]
250

Soil Depth (cm)
2 & x

E—\\\RE

0 0° 15* 2= e _:l

‘ 30 H m

10 J m® 250 a0t 35 =.|’

Maonth

Fig. 2. Fluctuations of monthly average soil temperature at a depth of 5-100 cm on the Profile-2 and Profile-3 line.

The continuation of summer temperatures (>25 °C) in
Tekirdag compared to other areas up to the deep layers is
due to the fact that the region is in the Mediterranean-
Black Sea transition climate. In Ardahan, soil
temperatures drop to 8.0 °C at a depth of 5 cm and to 6.7
°C at a depth of 50 cm, with the effect of altitude and
continentality. Roughly soil temperatures northeastern
Turkey from northern coast is twice as cold. The annual
amplitude of the soil temperature at a depth of 5 cm in
the Ardahan region is 16 °C higher than the northern
coasts (Tekirdag, Sinop and Giresun). This difference
disappears when you reach a depth of 50 cm. However,
soil temperatures above 20 °C can be effective up to a
depth of 12 c¢cm in July and August. Moreover, soil
temperatures in northeastern Anatolia (Ardahan) are
below 5 °C for 7 months of the year (October-April).
Even the November-February period is the frost period.
Frost reaches up to 90 cm. In January, February and
March, temperatures drop below -5 °C up to 30-38 cm.
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On the contrary, soil temperatures in Tekirdag, Sinop
and Giresun do not fall below 5 °C (Figure 3). Altitude
and terrestriality are the main factors in the difference of
soil temperature change in Ardahan region from northern
coasts. However, the presence of relatively stable
continental polar air masses that reduce the prevailing
winter air temperatures and the relatively unstable
marine tropical air masses that increase summer air
temperatures should not be ignored.

According to the results of Profile-5, altitude and
terrestriality are effective in monthly changes of soil
temperatures. Temperatures are high in August and
generally decrease from west to east, except for Igdir
Plain. In Igdir Plain, summer temperatures are 4 °C
higher than Bozcaada. Bozcaada is 3 °C higher than the
inner parts and 2 °C higher than the Igdir Plain. Annual
average temperature amplitude values are also increasing
from west to east. Soil temperature amplitude values at a
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depth of 5 cm are 20 °C, 27 °C, 30 °C and 33 °C from air masses in the plain, except that the plain is

west to east, respectively. Soil temperatures do not drop surrounded by high mountains. This dynamic structure
below 5 °C in 7 months (April-October) in Ankara. of the topography and climate which prevents the
Although temperatures of 5 ° C and below are seen up to temperate air masses from reaching the region causes the
73 cm in February, frost line is not seen (Figure 3). As summer to be very hot and the shallow-depth soil
seen in Profile-5, the amplitude in the Igdir Plain is temperatures to be higher than the inner parts. In winter,
higher than both the coastal and inland parts. This due to the domination of continental polar air masses and
regional difference can be explained by the dominance very cold conditions, shallow-depth soil temperatures

of tropical air masses in summer and continental polar fall below 0 °C and frost line occurs.
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Fig. 3. Fluctuations of monthly average soil temperature at a depth of 5-100 cm on the Profile-4 and Profile-5 line.

According to the results of Profile-6, the effects of they are effective up to a depth of 70-80 cm in August

terrestrial and longitude appear in monthly changes of and September.

soil temperatures. frost conditions in soil layers in this

profile line in the southern part of Turkey is not seen. In Soil temperature regime according to Soil Taxonomy
the Cukurova region (Adana), the annual average In Turkey, located in the middle latitude (temperate)
temperature amplitude values are approximately 3 °C climate zone and surrounded by the sea on three sides,
lower than in Tefenni and Sanliurfa. The amplitude there are four types of temperature regimes: Frigid,
values of Adana region are 33 °C, 30 °C, 30 °C, 24 °C. mesic, thermic and hyperthermic. The thermic regime is
and 20 °C according to the depths of 5, 10, 20, 50 and dominant below 1000 meters in general, especially in the
100 cm, respectively. The low amplitude is due to the 0-250 m coastal zone. Mesic regime is observed at
marine effect. High temperatures (=30 °C) are dominant altitudes above 1000 meters, in other words in the inner
in Adana and Sanliurfa. Although these temperatures are parts of Turkey. Apart from these soil temperature
penetrated up to 27 cm in the June-September period, regimes in Turkey, frigid and hyperthermic regime types

22
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are also observed in some areas. The frigid soil
temperature regime around Ardahan and Sarikamis at
altitudes above 1800 m in northeastern Anatolia;
Hyperthermic regime is mainly distributed in the Mersin
region which is located on the eastern Mediterranean

coast. Igdir Plain soils are warmer than their
surroundings and differentiate in terms of entering the
type of thermic regime contrary to the mesic regime
(Figure 4).

SOIL TEMPERATURE REGIMES

| Geographical Regions
®  Station

Fig. 4. Turkish sbil temperature regime according to Soil Taxonomy. (BSR: Black Sea'Region; MR: Marmara Region;
MedR: Mediterranean Region; CAR: Central Anatolia Region; EAR: Eastern Anatolia Region; SAR: Southeastern

Anatolia Region).
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The temporal variations of mesic soil are are opposite to
those of thermic and hyperthermic. The coldest 2018
year had the lowest percentage of thermic soil of 13.42%
while the hottest year 1992 has the highest percentage of
thermic soil of 61.49% (Figure 5). The majority of the
Turkey region has either the thermic soil or mesic soil.
These two types together account for 89.93% of the
region in 2010 to 99.33% in 1991. The percentage of
thermic soil varies from 34.84% in 1992 to 80.54% in
2018. The percentage of hyperthermic soil varies from
0.00% in 1975 to 10.07% in 2010. The temporal
variations of frigid and pergelic soil are opposite to each
other. The percentage of frigid soil varies from 0.68% in
1975 to 0.00% in 2018. The percentage of pergelic soil
varies from 0.00% in 1975 to 0.68% in 1992 and 1993.
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To analyze the detailed temporal changes, the temporal
distribution of the soil temperature regime was examined
by dividing the data into nine groups: 1975-1979, 1980-
1984, 1985-1989, 1990-1994, 1995-1999, 2000-2004,
2005-2009, 2010-2014 and 2015-2018. Table 1
summarizes the percentage of each regime for these nine
periods.

The mesic soil percentage decreases from 48.38% to
27.68% while the percentage of thermic soil increased
from 49.46% in the period of 1975-1979 to 66.61% in
the period of 2015-2018. The hyperthermic soil
percentage trend is consistent with the hyperthermic
percentage and increases from 1.49% in the 1975-1979
periods to 5.03% in the 2015-2018 period. The
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consistency in this trend is also evident in the pergelic
soil temperature regime percentage (Table 1). Both
thermic and mesic soils constitute approximately 99% of
the region in the 1980-1994 periods and this percentage
is higher than the other six periods. In the period of
2014-2018, thermic and mesic soils constitute 94.30% of

the region and this percentage is lower than the other
eight periods. The percentage of both thermic and
hyperthermic soils increased from 50.95% in the period
1975-1979 to over 71% in the period 2010-2018, which
showed that the 2010-2018 period was significantly
hotter than the other seven periods.

Table 1. Percentage of each soil temperature regime based on a five-year period.

Year Pergelic (%) Frigid (%) Mesic (%) Thermic (%) Hyperthermic (%)
1975-1979 0.00 0.68 48.38 49.46 1.49
1980-1984 0.27 0.41 51.01 47.77 0.54
1985-1989 0.00 0.67 50.07 48.58 0.68
1990-1994 0.40 0.27 50.95 47.70 0.67
1995-1999 0.00 0.54 43.82 53.76 1.89
2000-2004 0.40 0.27 38.39 57.85 3.09
2005-2009 0.13 0.00 37.38 60.33 2.16
2010-2014 0.40 0.13 28.05 66.58 4.83
2015-2018 0.67 0.00 27.68 66.61 5.03

Discussion Tiirkes, 2015, Acar, Gonenggil and Gilimiisoglu, 2018;

Soil temperature varied between the coastal and inland
parts of Turkey and the western and eastern half.
Similarly Ering and Bener (1963) argued that significant
differences between the coastal and inland regions in
Turkish  soil temperature regime. Latitude and
continentality shaped the soil temperature regime in the
eastern half of Turkey while elevation shapes the soil
temperature regime in the western half of Turkey. The
frost was seen in the eastern half of Turkey in January
and February, except for coastal areas. Morever, the frost
period went up to four months (November-February) in
northeastern Anatolia.

According to the depth of the 0 °C isotherm, frost was
seen in the eastern half of Turkey in January and
February, except for coastal areas. Morever, the frost
period went up to four months (November-February) in
northeastern Anatolia. The frost reached up to 90 cm in
this area. The high soil temperatures adversely affecting
plant life (35 °C and above) was seen in the South-East
Anatolia Region and Cukurova region in Turkey in July
and August. These high temperatures were effective up
to 80 cm in the region.

The majority of land in Turkey has thermic soil or mesic
soil. Considering long-term averages (1975-2018), there
are four main soil temperature regimes in Turkey as
frigid, thermic, mesic, hyperthermic. However, due to
the climatic variability of the last 10 years, hyperthermic
and cryic soil temperature regimes is observed in the
eastern and southwestern Mediterranean coastlines and
around Ardahan, respectively. Pergelic soil temperature
regime observed in permafrost regions has not been
observed in any time period in Turkey. The reason for
the increase in thermic and hyperthermic soil
temperature regime percentages in the last 10 years is
probably the average air temperatures above normal
from July to December and breaking of air temperature
records, increase of extremely hot days and maximum
air temperatures (Celik and Ozalp, 2011; Erlat and
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Tirkes and Erlat, 2018).

The soil temperature regime pattern in the Turkey is
similar to that of the Croatia, namely, in both regions,
soils in areas of maritime and continental effect fall
under the category of thermic and mesic regime
respectively (Husnjak et al., 2014). The soil temperature
regime of Turkey also has similar characteristics with
Japan in terms of latitudinal distribution (Kyuma, 1985;
Takata et al., 2011). The most dominant soil temperature
regime type in Japan like Turkey, is also mesic. Soil
temperature regime in Japan from south to north like
Turkey varies among hyperthermic, thermic, mesic and
frigid. The soil temperature regime of Okinawa Island
which is 10 ° further south than Japan, and the soil
temperature regime type of Ardahan and Sarikamig and
Hokkaido Island located 1 ° further south are similar
(Kyuma, 1985; Takata et al., 2011).

Conclusion

Turkish soil temperature regime is defined by both the
latitudinal and longitudinal profiles. This
characterization was made with contour plots based on
six profiles and fourteen stations. Moreover, the Turkish
soil temperature regime based on Soil Taxonomy was
revealed with 153 station data.

The most important feature that draws attention in the
soil temperature regime of Turkey is the observation of a
pronounced decrease in soil temperatures in September.
So, at a depth of 5 cm, soil temperatures decrease by 5
°C compared to the previous month. The maximum soil
temperature shifts from July to August after 30 cm in the
northern coastline, after 20 cm in the central and 70 cm
in the southern coastline Turkey. The temperature
fluctuations in January show that the frost phase expands
from the Eastern Anatolia Region to the inner parts of
the Central Anatolia Region at a depth of 5 cm.
especially in northeastern Anatolia, frost depth can reach
up to 90 cm in the November-February. Maximum soil
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temperatures, i.e., temperatures above 35 °C, are
effective only in the soils of the Southeastern Anatolia
Region to depths of more than 10 cm in July and August.
Temperatures above 30 °C penetrate up to approximately
80 cm in the south coast of Turkey and the Southeastern
Anatolia Region in summer. “Hot spots” of soil
temperature changes are identified in the Southeastern
Anatolian Region and the Cukurova region of Turkey.

The spatial distribution of soil temperature regimes in
Turkey is mainly shaped by altitude and terrestrial-
maritime. There are four types of temperature regimes:
Frigid, mesic, thermic and hyperthermic. Most of the
land is characterized by mesic and thermic regimes.
Locally, frigid soil temperature regime around Ardahan
and Sarikamug at altitudes above 1800 m in northeastern
Anatolia; Hyperthermic regime in Mersin region is
dominant. However, incidence of thermic and
hyperthermic regimes in many regions has increased
since 1992 at the expense of the mesic regime.

In conclusion, this study benefits both Turkish
agricultural climate science and phenology studies. The
results provide new and up-to-date information to the
Turkish land inventory. The maps, plots and spatial
information we have reached can be evaluated as
collective planning information and can be used in the
National Soil Information System.
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