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Abstract. The issue of the climate change has become one of the most 

interested topics. In this paper a fair trial is discussed to get a 

reasonable answer to the question: can the global warming be 

considered as an absolute continuous behaviour? , taking the south-

eastern Mediterranean Sea as a case study. It depends on the analysis 

of continuous air temperature records (33 years) off the Egyptian 

Mediterranean coast. The linear regression trend of the monthly air 

temperature anomaly (MATA) shows a general decrease of 0.4116o C 

/33 years (-0.0125o C/year). The quadratic regression trend has a 

parabola form with a general decrease from 1958 to 1981 followed by 

a forward increase. Checking variations in the air temperature and 

hydrography together with the phenomenon of the River Nile droughts 

shows that the 70-year cycle appears to be one of the most affective 

contributors in the climatic change. This does not affect only the area 

of investigation for the present work but seems to have a worldwide 

impact (River Nile droughts and global fish production). It may be 

anticipated that the present warm part of climate cycle ends by 2016 to 

start a new cold part of climate cycle. 

Keywords: Mediterranean Sea, temperature anomaly, regressions, 

climate change, River Nile drought. 
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Introduction 

The study of surface temperature anomaly (STA) is fairly essential for 

solving many metrological and oceanographic problems (Heburn, 1985). 

The duration and wide occupation of STA gives the reason to study it as 

one of the main factors affecting climatic system of the Earth (Fedrouich, 

1985 and Levitus, 1995).  

Maiyza (1984) and Maiyza et al. (1995) studied the Long term 

variation of water temperature in the eastern and western Mediterranean 

Sea. Time distribution of sea surface temperature anomaly (SSTA) 

values display cycles fluctuated between 8 and 15 years. These cycles are 

nearly associated with the 11 year cycle of sun-spots activities (Maiyza et 

al., 2010). 

In their work about the mechanisms behind salinity anomaly 

signals of the North Atlantic, Sundby and Drinkwater (2007) stated that 

typical feature of the ocean is the large amplitude of inter-annual to 

decadal-scale variations compared to the multi-decadal and centennial-

scale variations.  

Maiyza and Kamel (2009 and 2010) and Maiyza (2011) strengthen 

the suggestion of oscillating sea surface temperature (SST) with time 

rather than continuous increasing due to the so-called global warming. 

The cycle of that oscillation must have a period that may extend to 

centuries. The result reveals a trend of general very slight decrease of 

SSTA and sea surface salinity anomaly (SSSA), with time in the order of 

about -0.3
° 

C/61years (1948-2008) and 0.161/63years (1948-2010), 

respectively.  

As the air-sea interaction is one of the highly appreciated concepts, 

it has been essential to look at the general trend of the air temperature 

anomaly (ATA) cycle.  

The present work aims is to focus on the possible climatic cycles 

over the region of the south-eastern Mediterranean Sea in front of the 

Egyptian Mediterranean coast, in order to find a comprehensive answer 

to the question on the general behaviour of the climatic change. 
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Data and Method of analysis 

The selected data set of the air temperature covers 33 years, based 

on 3 hours records, from January 1958 to December 1990. This is 

obtained from Ras El-Teen coastal meteorological station (31° 11.24’ N; 

29° 51.1’ E), which, for the present area of investigation, represents the 

available most accurate and continuous meteorological data. This station 

is used as a representative meteorological point for the whole area of 

interest previously investigated by Maiyza and Kamel (2009 and 2010). 

The generated equations in their work are presently solved. The area of 

their investigation is the south-eastern Mediterranean Sea in front of the 

Egyptian Mediterranean coast. This area extends between latitudes 31 - 

33° N and longitudes 25 - 34° E (Fig. 1). The area is divided into 18 grids 

of 1° x 1° size each.  

  

 

Fig. 1. The south-eastern Mediterranean coast off the Egyptian coast. 

Ras El-Teen Meteorological station 

 

The mean monthly air temperature over the given 33 year data set 

and the monthly mean air temperature for every month in the whole data 

set are calculated. This is essential in order to secure a full elimination of 

any daily, annual or eleven year known cycles effects on the final 

calculations and results.  
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The deviation from the monthly mean is computed on monthly 

basis to express the monthly air temperature anomaly (MATA), using the 

following equation: 

 
m

TTT −=Δ  (1)

where,  

ΔT is the MATA (°C), 

T    is the mean monthly air temperature (°C, mean for specific 

month every year) and 

Tm   is the monthly mean air temperature (°C, mean for specific 

month of all years) 

The general trend of the monthly variation in MATA is examined 

using both linear and quadratic regressions. The representative equation 

for each regression model is generated for the whole data set using the 

MATLAB® software and figures are drawn using the same software. 

The specific years of the lowest calculated MATA (present), SSTA 

and SSSA (Maiyza and Kamel, 2009 and 2010) are determined using the 

first derivative concept for the generated equations.  

The available confirmed years of the River Nile drought are 

reviewed based on historical literature information. This covers dates 

back to the Prophet Joseph’s era in Egypt in 1590 BC to the latest 

observed drought in the 1980s (El-Baz, 1986 and 1989; Gad El-Rab, 

1994). 

Results 

The minimum MATA for the given period (1958-1990) is -2.26° C, 

while the maximum is 2.47° C. The standard deviation from the mean is 

0.68. This coincides with the general negative anomalies behaviour of the 

SSTA, as shown in Fig. 2 (Maiyza et al., 2010) and with the lowest 

SSSA anomaly (1979) concluded by Maiyza and Kamel (2010). 

Figure (3) represents the linear regression model of the MATA. 

The behaviour of this regression shows a general decrease in the MATA 

from January 1958 to December 1990. This decrease is in order of 

0.4116° C/33 years (-0.0125° C/year). The linear model equation for the 

period of investigation is:  

 tty 0010386.020615.0)( −= (2)
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Fig. 2. Mean annual variation of SSTA of the South Eastern Mediterranean Sea  (Maiyza et 

al., 2010). 

  

 

 

 
Fig. 3. The linear regression model for the MATA during the period (1958-1990). 

 

The quadratic regression equation of the MATA, as shown in Fig. 

4, is: 

 
26105703.6003647.037918.0)( ttty

−

×+−=  (3)

 

50 100 150 200 250 300 350 400
-2.5

-2

-1.5

-1

-0.5

0

0.5

1

1.5

2

2.5

Months (1=January, 1958)

M
o

n
th

ly
 A

ir
 T

e
m

p
e

ra
tu

re
 A

n
o

m
a

ly

 

 

 
y = - 0.0010386*x + 0.20615



60 Ibrahim A. Maiyza et al.   

 
Fig. 4. The quadratic regression model for the MATA during the period (1958-1990). 

 

This shows a general decrease in the MATA from 1958 to 1981 

(lowest MATA, equation 3) followed by a forward increase. The lowest 

SSTA obtained from Maiyza and Kamel (2009, equation 5), however, 

occurs in 1984 having the same forward increase.  

Discussion and Conclusion 

In the present work both linear and quadratic regression models of 

the MATA are produced.  

While the former shows a general decrease from 1958 to 1990 with 

an order of 0.4116
° 

C/33 years (-0.0125
° 

C /year), the later shows a 

decrease up to the year 1981 followed by a general forward increase. 

These results are in a good agreement with those obtained by Maiyza and 

Kamel (2009) for the SSTA using the same regression techniques. They 

concluded that the linear regression shows a general decrease of 

0.3
°
C/61years. The lowest SSTA obtained from Maiyza and Kamel 

(2009) occurs in 1984.  

The mean monthly and applying equation (1) enable us to eliminate 

the daily and annual variation from the used data set. The influence of the 

11-year solar cycle as a natural variability factor is of special importance 

for those who are interested in investigating inter-decadal climatic 

changes (Labitzke and Matthes, 2003). Though, using 33 years data set 

enables us to eliminate the effect of 11-year cycle of sun-spots activities 

(Maiyza et al., 2010). 
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The results of the present work may be considered as a candle light 

against the global view towards the hypothesis of the continuous global 

warming. Many authors strengthen the suggestion of oscillating surface 

temperature with time rather than continuous increasing due to the so-

called global warming. The cycle of that oscillation must have a period 

that may reach to centuries (Sundby and Drinkwater, 2007; Maiyza and 

Kamel, 2009) 

The available meteorological and oceanographic data sets are 

limited to investigate larger cycles. For this purpose historical literature 

review on the River Nile drought, a well-known phenomenon mentioned 

in the three Holy Books and in the Egyptian history, can be of great help. 

It shows a cyclic period of this phenomenon. From the Prophet Joseph’s 

era in Egypt in 1590 BC to the modern age, this drought can be 

summarised in Table (1). All listed references in Table (1) agree that the 

drought extends each time for an approximate period of +/- 7 years at 

every time of its occurrence. The droughts of less than 5 years continuity 

are not considered in this work. The River Nile droughts are more related 

to the droughts in the whole Nile valley (regional) rather than the area 

under investigation (local). This conclusion may need further 

investigation about some other parameters such as the pressure cycles. 

From that table, it appears that the 70-year cycle may be factually 

considered as periodic cycle affects the River Nile drought, from dates 

back to BC up to the 1980s. Even over long time intervals, the difference 

between the confirmed Nile droughts cycle are always 70 years. 

Moreover, the SSSA for the period (1948-2010) shows the same 

trend of decrease from 1948 to 1979 followed by a general forward 

increase (Maiyza and Kamel, 2010). This expresses the strong bond 

between the changes in the atmospheric parameters and the main 

properties of the aquatic environments. 
     Table 1.  Different years of the River Nile drought based on historical data. 

Difference 

(in years) 
Year Reference 

2800=40*70 1590 

B.C. 

http://www.aawsat.com/leader.asp?section=3&article=537284&issueno

=11258 

490=7*70 1210 El-Fandy et al. (1994) 

210=3*70 1700 El-Fandy et al. (1994) 

70=1*70 1910 Flohn (1975) and El-Fandy et al. (1994) 

 1980 El-Baz (1986 and 1989), El-Fandy et al. (1994) and Gad El-Rab (1994) 

Flohn (1975) and El-Fandy et al. (1994) 
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According to the results of the present research it may be deduced 

that the climate change issue, in the area of investigation, is not as severe 

as it is considered worldwide. The outcome of the present research 

reveals that the 70-year cycle may be of special interest (Table 1). This 

agrees with the 60-70 years cyclic climatic fluctuations detected by 

Schlesinger and Ramankutty (1994) and Minobe (1997, 1999, 2000); and 

the 60-year periodicity concluded by Baumgartner et al. (1992) and 

Klyashtorin and Lyubushin (2003 and 2007). It is documented that this 

70-year cycle also affects many human activities, e.g. the fisheries 

activities along the Japanese coastlines (Kawasaki, 1994). Other cycles 

ranging between 55 to 100 years were also detected e.g. the 55-year cycle 

of the European sardine and the South-African anchovy catches and the 

100-year cycle of the north arctic cod biomass (Hylen, 2002). 

In conclusion, checking variations in the air temperature and 

hydrography together with the phenomenon of the River Nile drought 

shows that the 70-year cycles appears to be one of the most affective 

contributors in the climatic change. This does not affect only the area of 

investigation for the present work but seems to have a worldwide impact 

as shown from the above mentioned literature.  

It may be anticipated according to the present cycle calculations 

that the present warm part of climate cycle ends by the 2016 to start a 

new cold part of climate cycle (This conclusion needs further 

investigation about some other parameters such as the pressure cycles). 

The advantage in getting these cycles detected and checked is that 

their occurrence is periodic which enables them to be modelled and their 

effects to be anticipated for future changes in the climate and 

consequently in the economic activities. The model of these activities is 

conditional by having at least three complete cycles of recorded data in 

order to produce a fair judge. It is highly recommended to build strong 

bonds between researchers keen to investigate this topic in order to 

develop a global model, which can be applied to follow-up this important 

phenomenon. In the same time, it is strongly recommended getting a fair 

historical research, by historiologists, on the Nile drought cycle. 
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