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Evaluation with trend analysis of the
open surface evaporation in observed
for many years: The case study in
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In this study, the trends of the climate station belonging to the Turkish General Directorate of Meteorology in the
center of Nevsehir province of Turkey between 2001-2019 years were subjected to the Rho’s correlation tests of Mann
Kendall and Sperman for years of maximum open surface evaporation and total open surface evaporation. According
to the results of the trend analysis, the maximum open surface evaporation was 59,7 mm and the total open surface
evaporation was calculated as 1013,2 mm in the center of Nevschir Province over long period. It was observed that the
average maximum temperature value was 24 °C for long years and the total precipitation average was 363,6 mm. It was
observed that there was a significant increase in open surface evaporation values varying in years in spring, winter and
autumn. According to the trend analysis results made for many years, a trend was not observed in the Maximum and
total open surface evaporation parameters in Nevschir province of Turkey.
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Global climate change, which has shown its effect in recent
years, manifests itself in negative dimensions in all areas. It is
under the threat of World Climate change with the increase of
carbon emission and greenhouse gas effect. Carbon is one of
the basic elements of life. However, increasing CO, amount in
the atmosphere depending on human needs and consumption
decreases the protective effect of the bard layer and causes
irregularities in temperature and precipitation. Continuing carbon
emissions at this rate until 2050 will prepare an environment for
the average temperature to rise up to 1,5-4,5 °C in the world [1].

Studies show that the temperature will increase 0,1 °C every
ten years [2]. Especially the increase in fossil fuel consumption
constitutes 56% of greenhouse gas emissions, while the
destruction of forest areas causes 17% increase in greenhouse
gas increase. However, in recent studies, it has been revealed
that the amount of CO, has reached the highest level in the
last 80 years, reaching 402,9 ppm per million.

While the average of precipitation for many years in our country
was 631 mm, this amount has decreased by 7% in 2000 and this
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rate has increased gradually due to global warming. In parallel
with the increasing tendency of the temperature, these decreases
observed in precipitation will cause larger problems related to
waterresources [3]. In this study, it was carried out to analyze the
long-term total and maximum monthly precipitation values, the
maximum, minimum and average temperature values observed
in the center of Nevschir Province between 2001-2019, by trend
analysis and to reveal the increase or decrease tendencies.

The study area is located in Turkey’s Central Anatolian province
of Nevsehir Center. In the study, the long-term monthly total
and maximum open surface evaporation values of the climate
observation station of the Nevsehir Provincial Directorate of
Meteorology between 2001-2019 were used as materials in the
study. The location and location of Nevschir Province, which is
the subject of the study, can be seen on the map given in Figure 1.

In the study, monthly changes of the open surface evaporation
values observed between the meteorology station in the center
of Nevschir province between 2001-2019 [4]. It was analyzed for
228 months in total and the values obtained were statistically
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Figure 1: Location and location of the research area
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Figure 2: Maximum open surface evaporation in total spring months (mm) over long periods
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based on graphs and charts. In the study, total and maximum
open surface evaporation changes have been subjected to trend
analysis for many years. In this sense, in order to evaluate the
data, it was evaluated within the scope of Rho, Kendall Test of
Mann Kendall and Sperman and Trend method of Sen and it
was performed in the 95% confidence level [5, 6]. In the study,
a software called “Trend Analysis for Windows”, Mann-Kendall
test, Spearman’s Rho test, Mann-Kendall Order Correlation test
and Sen’s Trend Slope method are applied to the data and the
result is given as graphics and text [7].

FINDINGS

Trend analysis results of maximum open surface evaporation and
total open surface evaporation values for many years between
2001-2019 belonging to Center of The Nevsehir Province are
presented in detail below.

Maximum Open Surface Evaporation Observed Over
a Long Period

Maximum open surface evaporation values in Center of
The Nevschir Province which were analyzed for many
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years (2001-2019), were evaluated seasonally (spring, autumn,
summer) with trend analysis. The trend of changing the average
maximum open surface evaporation values for long years in
spring is also shown in detail in the graph given in Figure 2.

According to the results of the analysis, long year spring months
were the year in which the maximum open surface evaporation
values were the lowest, and this year 7,2 mm open surface
evaporation change was recorded. In 2008, an open surface
evaporation value of 20,2 mm, the highest value of maximum
open surface evaporation, was recorded. The maximum annual
open evaporation average for the long spring months is 11,2 mm.
Since long term average maximum open surface evaporation
values in winter are close to zero, winter months values have not
been analyzed by years. The distribution of long-term average
maximum open surface evaporation changes in summer months
by years is given in Figure 3.

Considering the maximum open surface evaporation values
in the summer months for many years, the lowest observed
maximum open surface evaporation value was recorded as
27,7 mm in 2009, while the highest measured maximum open
surface cvaporation value was recorded as 37,3 mm in 2002.
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Figure 3: The average of the maximum open surface evaporation (mm) in total summer months (mm) over long periods
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Figure 4: The average of the maximum open surface evaporation (mm) in total autumn months (mm) over long periods
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Figure 4a: The average of maximum open surface evaporation (mm) in all months (mm) over long periods
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The average maximum open surface evaporation in the summer
months was recorded as 33 mm. The distributions of the average
maximum open surface evaporation values observed in the
autumn months for many years are presented in detail on the
graph given in Figure 4 and 4a.

When looking at the distribution of maximum open surface
evaporation in autumn months for many years, the lowest
maximum open surface evaporation was the year 2004 and
10,2 mm open surface evaporation was recorded. The highest
was 19,6 mm in 2001. The average maximum open surface
evaporation value for long years autumn months was recorded
as 15,5 mm. The distribution of maximum open surface
evaporation values, which are observed as the average of all
seasons for many years, is presented in Figure 5.

Considering the maximum open surface evaporation average
values for many years, the lowest was 53,5 mm in 2015, the
highest was 72,9 mm in 2008 and the maximum open surface
evaporation average was 59,7 mm for many years. Trend analysis
results in maximum open surface evaporation changes for long
years are given in Table 1.
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According to the trend analysis results regarding maximum open
surface evaporation for many years, it is concluded that there is
no trend on the basis of spring, autumn, summer and general
totals and that the open surface evaporation values progress
in the average course according to Rho Tests of Mann-Kendall
and Sperman.

Total Open Surface Evaporation Observed Over a Long
Period

Total open surface evaporation values in Nevschir city center,
which were analyzed for many years (2001-2019), were evaluated
seasonally (spring, autumn, summer) with trend analysis. The

Table 1: The trend analysis results of average maximum open
surface evaporation for many years

Parameters Seasons Mann-Kendall Spearman’s Rho
Test Statistics Test Statistics
Max. Open Spring No Trend No Trend
Surface No Trend No Trend
Evaporation =
(2001-2019) Summer No Trend No Trend
Total No Trend No Trend
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Figure 5: The average of the total open surface evaporation (mm) in spring months (mm) over long periods

Recent Res Sci Technol ¢ 2019 e Vol11

19



Bagdatli and Balli

g

g

Open Surface Evaporation (mm)

g

:

th
3

Max. 702,1 mm

W

Min. §35,.3 mm

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
Years

Open Surface Evaporation (mm)

-2,4 . |

ou'(t)
au’(t)

1 ] 1 Il
2001 2003 2005 2007 2009

1
2011
Years

1 L 1 1
2013 2015 2017 2019

Figure 6: The average of the total open surface evaporation (mm) in summer months (mm) over long periods

course of the change in the total open surface evaporation values
for the spring months for many years is also shown in detail in

the graph given in Figure 5.

According to the results obtained, long year spring months
was the year in which the total open surface evaporation
values remained the lowest, whereas 104,7 mm open surface
evaporation change was recorded in this year, while in 2012, the
highest value of total open surface evaporation was 226,3 mm.
open surface evaporation value was recorded. Long-term spring
months total open surface evaporation averages were determined
tobe 157,5 mm. Since long term average maximum open surface
evaporation values in winter are close to zero, winter months
values have not been analyzed by years. Distribution of long-
term average total open surface evaporation changes in summer
months by years is given in Figure 6.

Considering the total open surface evaporation values in the
summer months for many years, the lowest observed total
open surface evaporation value was recorded as 544,5 mm
in 2009, while the highest measured total open surface
evaporation value was recorded as 702,1 mm in 2008. The
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Table 2: The trend analysis results of average total open surface
evaporation for many years

Paremeter Seasons Mann-Kendall Test Spearman's Rho
Statistics Test Statistics
Total Open Spring No Trend No Trend
E Surfzce. Autumn No Trend No Trend
it
(zvgoplo_:]l;;l Summer No Trend No Trend
Total No Trend No Trend

average total open surface evaporation in the summer months
was recorded as 616,3 mm. The distribution of the average
total open surface evaporation values observed in the autumn
months for many years are presented in detail on the graph
given in Figure 7.

When looking at the distribution of total open surface
evaporation in the autumn months for many years, the
lowest total open surface evaporation was observed in 2004
and 161,7 mm open surface evaporation was recorded. The
highest was 307,6 mm in 2017. The average total open surface
evaporation value for many years and autumn months was
recorded as 243.6 mm. The distribution of the total open surface
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Figure 7: The average of the total open surface evaporation (mm) in autumn months (mm) over long periods
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Figure 8: The average of the total open surface evaporation (mm) in all months (mm) over long periods
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Figure 9: Summary distribution of all results for open surface evaporation over long period in Nevsehir province of Turkey

evaporation values observed as the average of all seasons for
many years is presented in Figure 8.

Looking at the total open surface evaporation average values
for many years, the lowest was 853,8 mm in 2005, the highest
was 1172,9 mm in 2008 and the total open surface evaporation
average was 1017,3 mm for long years. Trend analysis results
in total open surface evaporation changes for many years are

given in Table 2.

According to the trend analysis results regarding maximum open
surface evaporation for many years, it is concluded that there is
no trend on the basis of spring, autumn, summer and general
totals and that the open surface evaporation values progress
in the average course according to Rho Tests of Mann-Kendall
and Sperman.

Considering the average open surface evaporation value for
19 years, the average open surface evaporation value of 19 years
was 10.6 mm, while this value was recorded as 11,9 mm for
July and 10,7 mm for August. Considering the average value of
open surface evaporation in June for many years, the average
open surface evaporation value of 19 years was 208.4 mm, while
this value was recorded as 260,5 mm in July and 233,5 mm
in August. The average minimum temperature of 49 years in
Nevsehir province, the temperature in June was 6,4 °C, while

this value was found as §,8 °C in July and 8,2 °C in August. The
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average maximum temperature values, while the temperature
in June was 31,6 °C, this value was observed as 34,5 °C in July
and 34,3 °C in August. The average temperature values of the
central district of Nevsehir were 18,3 °C in June, while this value
was 21,4°Cin July and 21,2 °C in August. Summary distribution
of all results is given in Figure 9.

CONCLUSION AND SUGGESTIONS

Based on long years (2001-2019), total and maximum open
surface evaporation values were subjected to 19 year and
228 months evaluation on a monthly basis. In this study carried
out within the scope of evaluating open surface evaporation
changes based on global climate change for many years in
the district of Nevsehir, it was concluded that there was an
increasing tendency in open surface evaporation. The fact that
open surface evaporation tends to increase in parallel with the
increase of precipitation and temperatures, which are of vital
importance for living things, will lead to gradual depletion
of water resources, endangerment of living life, and negative
yield losses in agricultural production. In particular, measures
to minimize the impact of greenhouse gases should be taken
all over the world and will trigger this Increasing the necessary
studies and measures to minimize the emissions of carbon
emissions will play an important role in reducing the effects
of global warming.
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