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Thornthwaite’s and Ering’s methods. The annual average temperature
in the area was found to be 14.5°C, whereas the average temperature
was 24.5°C in July and 24.3°C in August. The annual total rainfall was
found to be 602.2 mm, whereas the average rainfall was 9.1 mm in July
and 8.7 mm in August. According to Thornthwaite climate
classification, the climate type of the study area was dry/sub-humid,
mesothermal and close to marine conditions with moderate water
surplus in winter, represented with C1 B’2 s2 b’3. According to Ering's
rainfall efficiency index, Kepsut was observed to have a sub-humid
climate and the natural cover was dry forest resembling a park. Species
for planting in the area should be selected according to these climate
and soil characteristics.
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Introduction:-

Forest fires affect approximately 350 million hectares of land in the world each year causing financial loss as well as
loss of life. Fires may lead to acceleration in climate change (Stocks et al., 1998), air pollution (Ferrare et al., 1990),
increase in carbon emission into the atmosphere (Zhang et al., 2003) and losses in products and services made
possible by forests (Anderson et al., 1976; Garcia-Ruiz et al., 2013).

Fire-resistant forest projects (YARDOP) which have gained pace in our country in recent years, involve zoning
works to protect various plant species against fire, changing the fire behavior and mitigating fire severity (Coskuner
and Bilgili 2013). To this end, fire-resistant areas have been created in the district of Kepsut, a rich are in terms of
forests, and measures have been taken to mitigate the severity of forest fires (Yi1lmaz and Satil, 2016).
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It is necessary to analyze ecological characteristics of the area prior to plant selection. Climatic data and soil
structure, which are important in plant development, must be investigated in detail before determining appropriate
plants.

Knowing the climate type of a region is necessary for planning of several activities from selection of plants to be
cultivated and industrial facilities to be built (Sensoy and Ulupinar, 2008).

To the best of our knowledge, there is no study on the climatic data of the district of Kepsut. However, the climatic
data of the Balikesir Plain and its surroundings, 29 km from the district of Kepsut, have been investigated by Tagil
(2003).

The soil structure is as important as the climate for planting (Benek, 2006; Peker Say et al. 2012; Paksoy et al.
2016).

In this study, the climate and soil characteristics in Yilanli Mountain and Boztepe localities in the district of Kepsut
were investigated to create fire-resistant forests (YARDOP). Plant types suitable for this ecological environment
were determined based on the results of the study.

Materials AndMethods:-

The climate type and water balance of the area were determined using Thornthwaite’s (1948) and Ering’s (Sensoy
and Ulupinar 2008; Demir et al. 2015) methods. The meteorological climatic data of the are between 1990-2015
were examined in the study. The climatic data used in the study were obtained from the records of the General
Directorate of Meteorology (Anonymous, 2015). The general view of the study area and soil samples obtained from
5 different points can be seen in Figure 1.
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Figure 1:- The general view of the study area and soil samples obtained from trial areas.
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Soil Analysis:-

Soil profiles were opened at five different trial areas and soil samples were obtained from these profiles at depths of
0-30cm, 30 - 60 cm and 60 - 90 cm. Soil samples of about 1 kg each were brought to the Forest Sub-district
Directorate in paper bags and kept until dry. The samples were then analyzed by the Ege Forestry Research Institute
Directorate. Physical (texture, pH, calcitic lime (CaCO3), total salt) and chemical (N, P, K, organic matter) analyses
of the soil samples were performed according to standard methods (Bayrakli, 1984) and the samples were examined
according to Kacar (1972).

Discussion:-

The climatic data and observation data related to climatic factors such as rainfall, temperature and evaporation
shown in Table 1 were received from the General Directorate of Meteorology (Anonymous, 2015) and assessed
according to Thornthwaite and Ering methods. The annual average temperature in the area was found to be 14.5°C,
whereas the average temperature was 24.5°C in July and 24.3°C in August. The annual total rainfall was found to
be 602.2 mm, whereas the average rainfall was 9.1 mm in July and 8.7 mm in August. The annual average relative
was found to be 69% and the annual average wind velocity was 2.8 m/sec. The highest wind velocity was 29.6 m/sec
and the wind direction was Northwest. Table 1 shows the climatic values in the study area between 1990-2015. The
climate type and water balance of the area were determined using Thornthwaite’s (1948) and Ering’s (Sensoy and
Ulupinar 2008; Demir et al. 2015) methods.

As shown in Table 1, the potential evaporation was found to reach high values between May-September, when the
temperature rises and solar energy increases. The annual average potential evaporation in Kepsut was found to be
861.2 mm. The evaporation was found to start increasing in May and reach its highest value (147.6 mm) in July,
start decreasing in September and reach its lowest value (20.8 mm) in December.

Table 1:- The climatic values in the study area between 1990-2015.

Meteorologicalo Months Annual
bservations 1 2 3 4 5 6 7 8 9 10 11 12

Meantemp. (°C) | 48 | 6,0 | 7,0 | 128 | 17,8 | 222 | 245 | 243 | 204 | 156 | 11 | 6,8 145

'(\t{'g'm”m ©MP- | 233 | 234 | 302 [352 | 385 [398 | 417 |433 | 394 | 361 | 287 | 257 | 3376

Means —  of | a5 | 106 | 132 | 189 |245 | 288 | 309 |310 | 272 | 218 | 162 | 108 | 202

max.temp. (°C)

Means of

. o 1,5 2,3 34 6,9 11,1 | 148 | 17,3 | 176 | 140 | 10,2 | 6,9 34 91
min.temp. (°C)

Min.temp. (°C) -218 | -131 | -7.8 -28 106 4,0 9,1 6,0 4,5 23 | -26 | -12)9 -21,8

Averagehumidity

) 82 |78 |74 |68 |65 |58 |55 |56 |63 |69 |78 |82 69
Averageofdaysm

orethan 10 mm |29 |25 |21 [19 |13 |08 |02 |02 |07 |14 |24 |33 1,6

of rainfalls

Total

precipitationavera | 93,7 | 751 | 609 | 50,0 |426 | 251 |91 8,7 21,0 | 428 | 748 | 984 50,2
ge (mm)

Max.

precipitation 779 | 564 | 639 |411 |539 |418 |501 |401 | 396 |683 | 118 |92 61,2
(mm)

Average of 56 |54 |58 |06 |01 |00 |00 |00 |00 |04 |50 |50 2.1

rimydays

Averagewindspee | , 7 | o5 |31 |25 |21 |27 |37 |37 |31 |24 |20 |24 2,8

d (m_sec)

Maxwindspeed | o\, |\ | NES | gy | ssw | N NHE [N | NN I NE | Nw | sssw | NESS
(m_sec) W E W

?r"na"s"z‘é';‘dSpeed 272 | 281 [296 |268 |247 | 232 |253 | 269 | 282 261 | 282 |278 |296
OAQ’?;?%‘“’)i"apora“ 210 | 257 | 408 |672 | 917 |138 |147 |137 | 957 | 499 | 253 | 208 | 8612
Averagesteampre | g3 | g4 |71 |90 |118 | 140 |157 |158 | 129 | 109 | 86 |72 105
ssure (mb)
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Table 2:- The water balance of the district of Kepsut (according to Thornthwaite)

Int. J. Adv. Res. 5(2), 2370-2377

Meteorological Months Annual
observations 1 2 3 4 5 6 7 8 9 10 |11 12
Temperature 48 5,6 7,6 122 | 178 [ 219 23,6 22,9 19,6 14,6 | 9,2 6,2 13,8
Temperatureinde 0,94 1,19 1,89 3,86 6,84 9,36 10,48 10,01 791 5,07 | 2,52 1,39 61,46
X

Unamended PE 9 12 18 46 62 97 108 102 84 55 28 16 -
Amended PE 76 10 185 | 51,1 | 769 | 1213 137,2 120,4 87,4 52,8 | 232 | 13,0 | 7194
Precipitation 92,3 [ 648 |557 |[554 |42 19,2 7.9 8 272 | 398|768 |845 | 5736
Changemontly of | 0 0 0 0 349 | 651 0 0 0 0 53,6 | 46,4 | -
ditchwater

Ditchwater 100 100 100 100 65,1 34,9 0 0 0 0 53,6 100 -
Real PE 7,6 10 185 | 51,1 [ 769 | 843 7.9 8 272 | 398 [ 232 |13 367,5
Waterscarcity 0 0 0 0 0 37 1293 112,4 60,2 13 0 0 351,9
Surpluswater 84,7 54,8 37,2 4,3 0 0 0 0 0 0 0 25,1 206,1
Flow 54,8 69,7 46 20,8 2,2 0 0 0 0 0 0 12,6 206,1

The water balance data of the trial areas were formed in order to determine the climate type of Kepsut based on the
Thornthwaite method. The data can be seen in Table 2.

According to the results obtained using the Thornthwaite method, Kepsut had a dry/sub-humid and mesothermal
climate type close to marine conditions with moderate water surplus in winter (C1 B’2 s2 b’3) (Table 2, Figure 2).
The rainfall in November exceeds PE in Kepsutand the water surplus begins in this month. In December, the soil
becomes saturated. The water surplus continues until the end of April. The situation changes in May and PE begins
to exceed rainfall. However, there is not a lack of water in May since the soil is saturated in May. The low rainfall
between May-June is compensated from the water accumulated in the soil. These months are when the accumulated
water is consumed. There is no more accumulated water in the soil beginning from July. This situation continues
until November, when the rainfall starts to exceed PE and these months are the time when lack of water is
experienced (Table 2, Figure 2).

Figure 2.Water balance of Kepsut according to the Thornthwaite method.
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According to Ering rainfall activity index formula (Annual total rainfall / Annual average max. temperature), the
area has an index value of 29.8 (Figure3). According to this value, Kepsut has a sub-humid climate and the natural
cover is dry forest resembling a park (Sensoy and Ulupinar 2008). It was found that the climate is very humid in
November, December, January, February and March; sub-humid in October, April and May; sub-arid in June and
September; and arid in July and August (Figure 3).

Figure 3:- DiagramcomposedaccordingtoErincprecipitationindexformula.
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It was determined as a result of the study that the climate of Kepsut is arid or sub-humid in general according to both
classifications (Table 1). Climate demonstrates the characteristics and the state of a region in terms of weather
events and also is accepted as a basic indicator of how the plant cover in the region is distributed (Usta et al., 2014).
As shown in Table 1, plants selection should be made considering the lack of water and maximum evaporation level
in June, July and August, high duty irrigation systems should be installed and an appropriate agricultural
mechanization is required considering topographical conditions.

Analysis results are shown in Table 3-7. The texture of soils obtained from five different trial points was observed to
be sandy-clayey and sandy-loamy in general and loamy in some places. The texture was observed to be sandy-loamy
for soil samples obtained from a depth of 0-30 cm, sandy-clayey loam for soil samples obtained from a depth of 30-
60 cm and sandy-loamy for soil samples obtained from a depth of 60-90 cm. The pH character of the soil samples
obtained from trial areas were found to vary from slight acid to moderate alkali in general. The pH character was
neutral in the trial area no. 1 and slight acid in the trial areas 2, 3 and 5 and moderate alkali in the trial area 4. Figure
1 shows the soil samples obtained from trial areas.
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Table 3:- Results soil analysis of trial area no. 1

Dept Texture pH Total Salt Organicmatte | Tota | Beneficia | Beneficia
h Sand | Clay | Silt Kind CaCO | mS/cm | r I NI Pl
(cm) 3 (%) | (mg/kg) | K(mgrkg
)
0-30 55,5 | 26.0 | 184 | Sandy - | 6.95 0.07 0.203 0.76 0.06 | 0.83 148
5 5 clayloam 2
30-60 | 57.3 | 28.0 | 145 | Sandy - | 6.97 0.05 0.017 0.73 0.05 | 0.54 0.6
8 4 8 clayloam 6
60-90 | 754 | 111 | 134 | Sandyloa | 6.88 0.04 0.012 0.14 0.03 | 0.65 4.2
2 7 1 m 5
Neutra | Lime- | Saltles | Slightly Poor | Slightly Slightly
[ free S
Table 4. Results soil analysis of trial area no. 2
Depth Texture H Total Salt Organic | Total | Beneficial | Beneficial
(cm) | sand | Clay | Silt | Kind P CaCO; | mS/cm | matter | N(%) | P(mg/kg) | K (mg/kg)
0-30 60.51 | 17.38 | 22.11 | Sandy- 5.78 0.08 0.036 2.76 0.157 | 1.28 20.5
loam
30-60 | 59.4 | 20.11 | 20.49 | Sandy — 6.33 0.001 0.029 2.34 0.088 | 1.26 18.7
clayloam
60-90 | 60.39 | 21.79 | 17.82 | Sandy- 591 0.001 0.03 2.42 0.089 | 1.30 17.4
clayloam
Milda | Lime- Saltless | Medium | Poor Slightly Slightly
cid free
Table 5:- Results soil analysis of trial area no. 3
Depth Texture H Total Salt Organic | Total Beneficial Beneficial
(cm) Sand | Clay | Silt Kind P CaCO; | mS/cm | matter | N(%) P(mg/kg) K (mg/kg)
0-30 63.23 | 14.98 | 21.79 | Sandy- 6.43 0.01 0.031 1.60 0.081 1.43 2.9
loam
30-60 | 46.68 | 16.54 | 36.78 | Loam 6.56 0.01 0.026 0.05 0.015 | 0.28 25
60-90 | 7791 | 6.51 | 1558 | Loam- 6.63 0.02 0.024 0.01 0.010 | 0.24 8.8
Sandy
Mild Lime- Saltless | Poor Poor Slightly Slightly
acid free
Table 6:- Results soil analysis of trial area no. 4
Depth Texture pH Total Salt Organic | Total Beneficial Beneficial
(cm) | sand | Clay | Silt | Kind CaCO; | mS/cm | matter | N (%) | P (mg/kg) | K (mg/kg)
0-30 61.4 15.28 | 23.31 | Sandy- 8.35 5.68 0.092 2.23 0.113 1.53 195
1 loam
30-60 | 786 | 2.10 | 19.30 | Loam- 8.95 31.29 0.069 0.18 0.028 | 0.27 4.0
0 Sandy
60-90 | 83.7 1.13 15.10 | Loam- 9.01 36.68 0.068 0.29 0.025 | 0.34 4.1
7 Sandy
Alkali | Excess Saltless | Poor Poor Slightly Slightly
limy
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Table 7. Results soil analysis of trial area no. 5

Depth Texture pH Total Salt Organic | Total Beneficial Beneficial
(cm) [sand [ Clay [ Mil [ Kind CaCO; | mSfem | matter | N(%) | P (mg/kg) K (mg/kg)
0-30 69.84 | 10.40 | 19.76 | Sandy- | 5.76 0.01 0.156 3.20 0.132 | 471 30.6
loam
30-60 | 70.29 | 10.25 | 19.47 | Sandy- | 6.72 0.06 0.03 0.37 0.060 | 0.46 15.0
loam
60-90 | 70.01 | 10.34 | 19.65 | Sandy- | 5.99 0.01 0.043 0.063 0.063 | 0.51 15.2
loam
Mild Lime- Saltless | Slightly | Poor Slightly Slightly
acid free

Considering the lime (CaCO3) structure of the trial areas, it was observed that the trial areas were generally non-
calcareous, whereas the soil structure of the trial area no. 4 was found to contain moderate to high lime. The soil
samples obtained from five different areas were found to have a salt-free character. All of the trial areas were found
to have organic matter, albeit in low amounts. The organic matter content was moderate in the samples obtained
from a depth of 0-30 cm in the trial areas no. 2, 4 and 5, whereas the organic matter content was low in the
remaining trial areas. The organic matter content was moderate in the samples obtained from a depth of 30-60 cm in
the trial area no. 2, the organic matter content was very low in all of the remaining trial areas. The organic matter
content was moderate in the samples obtained from a depth of 60-90 cm in the trial area no. 2, the organic matter
content was very low in all of the remaining trial areas. The N element was found in low levels in all of the trial
areas. The rate of N was found to be similar in samples obtained from different depths (0-30 cm; 30-60 cm; 60-90
cm) and soils from all depths had a low rate of nitrogen. Whilst the rate of P was observed to be low in the soil
samples obtained from a depth of 0-30 cm in the trial area no. 5, the rate of P was very low at all depths in all trial
areas. Whilst the rate of P was observed to be moderate in the soil samples obtained from a depth of 60-90 cm in the
trial area no. 5, the rate of P was very low at all depths in all trial areas.

Conclusion:-

In conclusion, the fire-resistant plant species to be selected for fire-resistant forest areas should be able to adapt to
the arid or sub-humid climate type and regions close to marine conditions. These plant species should be suitable for
salt-free, slightly acidic or neutral soils with poor organic matter content in order to create long-lasting YARDOP
areas.
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