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ABSTRACT  
 

Agricultural economics is an important science influenced by the information revolution that 
began with the success of remote sensing technology and the resulting availability of a large amount 
of data and information with spatial reference, and the consequent difficulty of relying on traditional 
methods of data processing and analysis. The use of automated information analysis techniques, 
represented by quantitative methods and GIS, is becoming increasingly urgent. The development of 
computer technology has played a major role in facilitating the use of statistical programs and 
geographic information systems to solve economic problems in accordance with the scientific method 
of collecting, storing, processing and analyzing data and presenting results in the form of tables, 
reports, figures, maps and holographic models that explain the spatial variation patterns of economic 
phenomena and transform them into geographical images. 
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Introduction 

Agricultural Economics is an important science that was influenced by the information 
revolution that began with the success of remote sensing technology and the resulting availability of a 
large amount of data and information of Spatial Reference, and the difficulty of relying on traditional 
methods of analysis and analysis data that resulted from it. The use of auto-analyzing technology has 
become instrumental for the data that is represented in quantitative and economic methods and 
geographic information systems (GIS). The computer technology development had the greatest role in 
facilitating the use of the statistical problems and GIS to solve economic problems according to the 
scientific method of collecting, storing, processing and analyzing data and presenting the results in the 
form of digital tables, reports, figures, maps and stereoscopic models that explain the patterns of 
spatial variation of economic phenomena and convert them to a geographical image, using the steps of 
the economical and geographical scientific method, whether descriptive or quantitative, to explain the 
spatial variation agricultural investment in light of its relationship with societal factors. 
 
Search limits: 

The limits of the research was represented in the study of variables of agricultural investment in 
the centers of North Sinai governance, as it possesses a large economic fundamentals that qualify it to 
be the front of this investment, as it is located in the Sinai Peninsula between the Longitude 34º east, 
36º west, and Latitude 31º north, 29.75º South. This position made it in comparison with Sinai 
Peninsula the rainiest part in Sinai, the most densely populated and It has the longest coastal strip in 
terms of its area in Egypt as a whole. The farthest point of the coast in North Sinai is no more than 
200 km where Mediterranean coast stretches in the north, and the Red Sea’s arms In the East and 
West, so North Sinai is considered the less isolated desert of Egypt from the outside world. It is 
composed of two local regions, each of which has its own characteristics. The first is the coastal 
region, which extends along the Mediterranean Sea with a depth of 20-40 km2 and is characterized by 
the flat nature of the land and the relative availability of rainwater. The second is the inland desert 
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region, Low valleys and scarce water resources. These characteristics have clearly influenced the 
economic activities and their quality, which are practiced in both regions. The agricultural 
development system is especially important in light of the economic and social variables, the factors 
and constraints that govern them. This is reflected in the policies of settlement and migration which 
may indicate the need for new agricultural programs, and Production planning that begins with the 
available possibilities and what has been achieved over the past years. 

Sinai was joined to the local administration for the first time by Republican Decree No. 811 of 
1974, while the Decree No. 84 of 1979 was issued to divide the Sinai Peninsula into two Governorates 
(North Sinai, South Sinai), provided that North Sinai shall include 6 administrative centers: Arish 
(Capital), Rafah, Bir alabd, Sheikh Zuwaid, Nakhl, and Al-Hasanah where 82 villages and 458 
follower and an area of 31 thousand km2 are included. 

The area of North Sinai land is estimated at 6.56 million acres. The area of arable land reached 
2.64 million acres, representing about 40.24% of the total area. While, the total cultivated area in the 
governorate reached 115.85 thousand acres and the crop area is 117.19 thousand acres during 2013. 
The target In the next phase is to increase agricultural land of various crops, especially after the 
arrival of the water of Alsalam Canal, which extends 155 km on the eastern shore of the Suez Canal 
and the amount of water transferred to the Sinai about 3 billion m3 annually enough to grow 400,000 
acres. The North of Sinai share is around 2.3 billion m3 per year that is enough to plant an area of 
about 275 thousand acres. 
 
Research problem: 

The problem for research relies on non- efficiency of traditional methods in determining 
agricultural investment areas using time-sequence input data over the years in order to configure the 
spatial patterns of agricultural investment in North Sinai Governorate, with no clear vision of its most 
important investment as a result of data fluctuation from a year to another. 
 
Research goals: 

The research aimed to measure and address disparities and spatial relationships of agricultural 
investment of North Sinai Governorate’s centers, according to data chronology inputs using 
complementary economic methods with geographic information systems, by studying the degree of 
spatial presence of agricultural properties (agricultural investment) in the Governorate through the 
study of variables (breeding sheep, goats, breeding cattle and camels , winter grain, summer grain, 
summer vegetables, winter vegetables, Nile vegetables, orchards, and industrial crops "olive and 
palm") during the period (2000- 2013) in order to take advantage of the Alsalam canal water in the 
agricultural Investment development in the area. 
 
Research Hypotheses: 
- The first hypothesis: Emphasizes that the components of agricultural investment do not show a 

degree of correlation in each of the centers of North Sinai Governorate, but its degrees of 
correlation with statistical significance economically and geographically vary which reflect the 
agricultural structures which different and variable in the degrees of appearance in the different 
centers. 

- The second hypothesis: Emphasizes that the electronic handling with the chronological data of the 
data of agricultural investment variables using statistical and economic analysis software in 
combination with geographic information systems is the right way to reach accurate results in terms 
of treatment of economic phenomena, and that quantitative and economic methods contribute in 
supporting geographic information systems with the Scientific material based on the quantitative 
data of the phenomenon under study, and to deal with information models that correspond to the 
quantitative methods. 

 
Materials and Methods 

The research was based on Quantitative method and Economic Geography Information Systems, 
also descriptive and quantitative statistical analysis of statistical data was used to calculate the general 
time trend equations in different mathematical ways using the values of F, R2 and T, then used 
Multivariate analysis to identify the interrelationships between the variables of the characteristics of 



Middle East J. Agric. Res., 6(3): 849-867, 2017 
ISSN: 2077-4605 

851 

agricultural investment in the Principal components analysis, and also used the method of numbering 
maps using Arc / GIS 9.2 program to represent the spatial data, which was obtained from the 
Department of Statistics of the Directorate of Agriculture- Al Arish Center in North Sinai 
Governorate. 
 
Results and Discussion 

 
First: Evolution of the variables studied: 
 

The agricultural variables that represent the agricultural investment in the centers of North Sinai 
Governorate were studied during the period 2000-2013, which included sheep, goats, cows and 
camels, winter grains, winter vegetables, summer vegetables, Nile vegetables, total orchards, and 
industrial crops including "olives and palm"). The results of the estimated trend models in their 
various forms of the evolution of these variables showed the preference of the statistical models stated 
in the analysis tables compared to the rest of the models estimated in the other types of the functions 
based on the values of F and R2 of the estimated model. The results were as follows: 
 
1. Sheep and goats: 
 

Table (1) in the attachment shows the spatial variation of the development of the number of 
sheep and goats in the centers of North Sinai Governorate according to the chronological data during 
the study period (2000-2013), and ranged between a minimum of 13.75 thousand head in Nakhl 
Center as an average for the study period. The percentage of contribution of about 7.42% of the total 
number of sheep and goats in the governorate of about 185.35 thousands, and a maximum of about 
52.93 thousand in El Arish, representing about 28.56% of the average total number of sheep and goats 
during the same period. 

The results of Table (1) show from the calculation of the general time trend equations for the 
number of sheep and goats in the centers of the governorate of North Sinai that they have taken a 
significant downward trend for the centers of El Arish, Rafah, Nakhl, Hasanah and the total 
governorate, where the decrease was about 15.4, 3.8, 0.74, 7.2, and 36.5 thousands annually, With a 
rate of change of about 29.1%, 18.4%, 5.4%, 20.8% and 19.7% respectively of their average, while 
the determinates values were 0.89, 0.93, 0.26, 0.87 and 0.93 respectively, which indicates that the 
changes in the number of sheep and goats during this period are due to the number of factors that the 
time factor reflects in the same proportions, and the rest of the percentage which due to other factors 
not measured in the function were not taken into account, while showing the insignificance of the 
results of the remaining other centers.  
 
Table 1: General time trend equations according to the chronological data of the development of the numbers of 

sheep and goats in the centers of North Sinai Governorate during the study period (2000-2013). 

Statement 
Center 

Equation F R2 Average 
Amount 

of 
change 

Rate of 
change 

El Arish 
Ŷi = 37.07 + 37.02 x  – 6.77 x2 + 0.291 x3 
                       (3.4)         (-3.4)        (4.1)  

26.1 0.89 52.93 -15.4 29.10 

Rafah 
Ŷi = 11.69 + 11.95 x  – 2.06 x2 + 0.09 x3 
                       (5.6)         (-6.3)        (6.1)      

45.4 0.93 20.46 -3.76 18.40 

Nakhl 
Ý= 19.32 – 0.741 X 
                  (-2.05)       

4.18 0.26 13.75 -0.74 5.390 

Hasanah 
Ý= 110.4 – 15.48 X + 0.554 X2 
                   (-4.15)     (2.29)      

36.9 0.87 34.5 -7.17 20.78 

total 
3X 0.514  +(2.05)   211.4 X–Ý= 248.2 + 47.8 X 

               (-3.2)          (4.7)            
44.4 0.93 185.35 -36.5 19.67 

Source: Compiled and calculated from Table 1 data in the Annex. 
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2 - Cows and camels: 
 

Table (1) shows the spatial variation of the development of the numbers of cows and camels in 
the North Sinai governorates according to their chronological data during the study period, ranging 
from a minimum of 0.516 thousand head in Nakhl Center as an average for the study period, 
representing about 8.4% of the total number of cows and camels in the governorate of about 6.14 
thousand during the same period, and a maximum of about 2.26 thousand in the center of Rafah, 
representing about 36.81% of the average total number of cows and camels in the governorate. 

The results shown in Table (2) of the study from the calculation of the general time trend 
equations for the number of cows and camels in the North Sinai governorates showed that they have 
taken a general trend that is statistically significant for Al-Arish, Bir Alabd and Nakhl centers where 
the increase was about 0.134, 0.011, and 0.008 thousand and a change rate of about 11.6%, 1.5% and 
1.6%, respectively, from the average of each of them. While a general trend of statistical decline of 
Rafah, Sheikh Zowaid, Hasanah, and the whole governorate where the decrease was about 0.62, 0.02, 
0.08, and 0.32 thousand heads per year with a change rate of 27.2%, 2.6%, 9.8% and 5.2% 
respectively of their average. The limitation parameters values in the order of Table 2 centers were 
0.37, 0.84, 0.78, 0.74, 0.48, 0.7 and 0.85, respectively, indicating that changes in the number of cows 
and camels during that period were due to the factors reflected by the time factor with the same 
proportions, and the rest is due to other factors not measured by the function was not taken into 
account. 
 
Table 2: of the study from the calculation of the general time trend equations for the number of cows and 

camels in the North Sinai governorates during the study period (2000-2013). 

Statement 
Center 

Equation F R2 Average 
Amount 

of 
change 

Rate of 
change 

El Arish 
Ŷi = 1.87 – 0.414 x + 0.059 x2 – 0.002 x3 
                  (-2.4)        (2.3)         (-2.2)             

1.96 0.37 1.152 0.1335 11.6 

Rafah 
Ŷi = 2.43 + 0.269 x - 0.059 x2  
                 (2.19)        (-2)                         

27.8 0.84 2.262 -0.616 27.2 

Bir Alabd,  
Ŷi = 2.92 – 1.05 x + 0.127 x2 – 0.005 x3 
                 (-4.56)        (3.65)        (-2.94)  

11.5 0.78 0.767 0.011 1.45 

Sheikh 
Zuwaid  

Ŷi = 1.54 – 0.308 x + 0.019 x2  
                    (-5.51)        (5.26)       

15.3 0.74 0.606 -0.016 2.56 

Nakhl 
Ŷi = 0.803 – 0.168 x + 0.023 x2 – 0.001 x3 
                      (-2.7)        (2.45)      (-2.15) 3.10 0.48 0.516 0.0083 1.60 

Hasanah 
Ŷi = 2.1 – 0.322 x + 0.016 x2  
                  (-3.7)      (2.81)       

13.0 0.70 0.835 -0.082 9.82 

Total 
Ŷi = 10.07 – 0.889 x + 0.038 x2  
                       (-4.6)        (3.04)                 

30.8 0.85 6.139 -0.319 5.15 

Source: Compiled and calculated from Table 1 data in the Annex. 
 

3. Winter Grains: 
 

Table (1) shows the spatial variation of the development of the winter grain area in North Sinai 
governorates according to the chronological data during the study period. The data ranged between a 
minimum of about 0.316 thousand acres in the center of Bir alabd, representing about 0.97% of the 
average total area of the governorate's winter grains, amounting to 32.7 thousand acres, and a 
maximum of 12.84 thousand acres at the center of Sheikh Zuwaid, representing about 39.27% of the 
average total area of winter grains in the governorate. 

The results presented in Table (3) of the study from the calculation of the general time trend 
equations for the winter grain area in the North Sinai governorates showed that they have taken a 
general trend that is statistically significant for Al-Arish, Rafah, Bir Alabd, Sheikh Zuwaid, 
AlHasanah, and the whole Governorate, where the decrease was about 0.19, 1.7, 0.02, 0.25, 3.74, 1.47 
thousand acres annually, with a change rate reached 6.6%, 35.8%, 6.3%, 79.1%, 40.9% and 4.5%, 
respectively, while the determinates values were 0.36, 0.48, 0.49, 0.49, 0.45 and 40% of the average, 
respectively, indicating that the changes in winter grain area during that period are due to the set of 
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factors reflected by the time factor in the same proportions. The rest of the ratio is due to other factors 
that are not measured by the function, but the results of the remaining centers are not significant. 
 
Table 3: General time trend equations according to the chronological data of the evolution of winter grain area 

in the centers of North Sinai Governorate during the period (2000-2013). 

Statement 
Center 

Equation F R2 Average 

Amount 
of 

change 

Rate 
of 

chang
e 

El Arish 
Ŷi = 4.38 – 0.194 x  
                  (-2.57)         

6.6 0.36 2.923 -0.194 6.64 

Rafah 
Ŷi = - 2.39 + 6.06 x - 0.965 x2 + 0.04 x3 
                 (2.1)        (-2.2)         (2.1)     

3.04 0.48 4.649 -1.665 35.8 

Bir Alabd, 
Ŷi = - 0.05 + 0.16 x - 0.012 x2  
                       (2.8)       (-3.07)         

5.2 0.49 0.316 -0.020 6.33 

Sheikh 
Zuwaid  

Ŷi = 3.41 + 3.98 x - 0.282 x2  
                     (2.9)       (-3.2)       

5.4 0.49 12.84 -0.250 79.1 

Hasanah 
Ŷi = - 21.6 + 19.7 x – 2.8 x2 + 0.11 x3 
                     (2.3)      (-2.1)      (1.84)      

2.8 0.45 9.125 -3.738 40.9 

Total 
Ŷi = 14.3 + 9.56 x - 0.735 x2  
                  (2.01)      (-2.4)                      

3.7 0.40 32.70 -1.465 4.48 

Source: Compiled and calculated from Table 1 data in the Annex. 
 

4. Summer grains: 
 

Table (4) shows the spatial variation of the evolution of summer grain area in North Sinai 
Governorate according to its chronological data during the study period. It ranged from a minimum of 
0.143 thousand acres in Al Hasanah center, representing about 38.34% of the governorate's winter 
grains of about 0.373 thousand acres, and a maximum of about 0.209 thousand acres in the center of 
Bir alabd, representing about 56% of the total average area of summer grains in the governorate. 
 
Table 4: General time trend equations according to the chronological data of the evolution of summer grain area 

in the centers of North Sinai Governorate during the period (2000-2013). 

Statement 
Center 

Equation F R2 Average 
Amount 

of 
change 

Rate of 
change 

ElArish 
Ŷi = 0.008 + 0.012 x - 0.0009 x2  
                      (2.2)         (-2.6)         

4.7 0.46 0.03 -0.002 5.00 

Sheikh 
Zuwaid  

Ŷi = 0.399 - 0.169 x + 0.0251 x2 - 0.001 x3 
(-3.7)        (3.6)         (-3.6) 5.2 0.61 0.104 0.039 37.3 

Source: Compiled and calculated from Table 4 data in the Annex. 

 
The results shown in Table (4) of the study of the calculation of the general time trend equations 

for the summer grain area in the North Sinai governorates indicate that it has taken a significant 
downward direction in Al-Arish. The decrease was about 0.002 thousand acres annually, and variation 
rate reached about 5% of the average area of summer grains in the center, which amounted to about 
0.03 thousand acres, while has taken a general increasing statistical direction of the center of Sheikh 
Zwaid, an increase of about 0.04 thousand acres annually, and a change rate of about 37.3%, of the 
average area of summer grain area in the center of 0.104 thousand acres, while the values of the 
determinates for both centers has reached around 46% and 61% respectively which indicate that the 
changes in the area of summer grains during this period are due to the factors that the time factor 
reflects in the same previous proportions. The rest rates due to other factors not measured by the 
function were not taken into consideration, the results of the remaining centers are not significant. 

 
5. Winter vegetables: 
 

Table (2) shows spatial variation of the development of winter vegetable area in North Sinai 
Governorate according to its chronological data during the study period. It ranged between a 
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minimum of about 0.001 thousand acres at Nakhl Center, representing about 0.02% of the total area of 
vegetables In the governorate of about 6.53 thousand acres, and a maximum of 2.27 thousand acres in 
the center of Rafah, representing about 34.8% of the average total area of winter vegetables in the 
governorate. 

The results indicated in table (5) of the study from the calculation of the general time trend 
equations for the winter vegetable area in the centers of North Sinai governorate showed that it has 
taken a significant downward trend for Al-Arish, Rafah, Sheikh Zuwaid, and the whole governorate. 
Where the decrease rate has reached around 0.111, 0.134, 0.267, and 0.472 thousand acres annually, 
with a change rate of about 8.7%, 5.9%, 14.4%, and 7.23 respectively of the average of each of them, 
while the values of the determinates were about 0.84, 0.35, 0.86, and 0.72 respectively, which indicate 
that the changes in the winter vegetable area during that period due to the factors that are reflected in 
the factor of time in the same previous rates, and the rest of the ratio due to other factors not measured 
in the function were not taken into account, while showing the insignificance of the  results of the 
remaining other centers. 
 
Table 5: General time trend equations according to the chronological data of the development of winter 

vegetable area in the centers of North Sinai Governorate during the period (2000-2013 
Statement 
Center 

Equation F R2 Average 
Amount of 

change 
Rate of 
change 

ElArish 
Ŷi = 2.09 – 0.111 x  
                   (-7.9)               

62.4 0.84 1.27 -.111 8.74 

Rafah 
Ŷi = 3.28 – 0.134 x  
                     (-2.53)              

6.4 0.35 2.27 -.134 5.90 

Sheikh 
Zuwaid  

Ŷi = 4.68 – 0.582 x + 0.021 x2  
                   (-4.03)      (2.27)         

33.4 0.86 1.86 -0.267 14.4 

Total 
Ŷi = 10.08 - 0.472 x  
                    (-5.53)        

30.6 0.72 6.53 -0.472 7.23 

Source: Compiled and calculated from Table 2 data in the Annex. 

 
6. Summer vegetables: 
 

Table (2) shows the spatial variation of the development of the summer vegetable area in North 
Sinai Governorate according to the chronological data during the study period. It ranged from a 
minimum of about 0.044 thousand acres in Nakhl Center, representing about 0.13% of the average 
total of the governorate Summer vegetables area, amounting to about 3.04 thousand acres, and a 
maximum of about 1.1 thousand acres of Rafah center, representing about 36.2% of the total average 
summer vegetable area of the governorate. 

The results stated in Table (6) of the study from the calculation of the general time trend 
equations for the summer vegetable area in the North Sinai governorates showed that it has taken a 
significant downward direction for the centers of El Arish, Bir El Abd, Sheikh Zwaid, Nakhl, and the 
governorate, as the decrease rate reached about 0.096, 0.091, 0.05, 0.009, and 0.312 thousand acres 
per year, with a change rate of about 13.1%, 8.6%, 8.5%, 20.5% and 10.3% respectively of their 
average. While the determinates values has reached about 0.62, 0.34, 0.52, 0.44, and 0.4 respectively, 
suggesting that changes in the area of summer vegetables during that period attributes to the 
combination of factors that are reflected in the factor of time in the same rates of precedent, and the 
rest of the rates is due to other factors not measured in the function were not taken into account, while 
showing the insignificance of the results of the remaining other centers. 
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Table 6: General time trend equations according to the chronological data of the evolution of summer vegetable 
area in the centers of North Sinai Governorate during the period (2000-2013). 

Statement 
Center 

Equation F R2 Average 
Amount 

of 
change 

Rate of 
change 

ElArish  
Ŷi = 1.45 – 0.096 x  
                   (-4.4)               

19.5 0.62 0.735 -0.096 13.1 

Bir al-Abd Ŷi = 1.74 – 0.091 x  
                   (-2.51)              

6.3 0.34 1.06 -0.091 8.58 

Sheikh 
Zuwaid   

Ŷi = 1.53 – 0.275 x + 0.015 x2  
                   (-3.01)      (2.55)         

5.93 0.52 0.588 -0.050 8.50 

Nakhl 
Ŷi = 0.114 - 0.009 x  
                    (-3.07)        

9.4 0.44 0.044 -0.009 20.5 

Total 
Ŷi = 5.38 – .0 312 x  
                    (-2.8)              

7.9 0.40 3.04 -0.312 10.3 

Source: Compiled and calculated from Table 2 data in the Annex. 
 
7. Nile vegetables: 
 

Table (2) shows the spatial variation of the development of the area of Nile vegetables in the 
centers of the Governorate of North Sinai according to its chronological data during the study period. 
It ranged between a minimum of about 0.001 thousand acres at Nakhl Center, representing about 
0.05% of the average total of the Nile vegetables in the area which is about 1.95 thousand acres, and a 
maximum of about 0.777 thousand acres in the center of Bir Alabd, representing about 39.8% of the 
average total area of the Nile vegetable space in the governorate. 

The results indicated in table (7) of the study from the calculation of the general time trend 
equations for the development of the area of Nile vegetables in the centers of North Sinai governorate 
showed that it has taken a significant downward directions for the Rafah Center where the decrease 
was about 0.019 acres annually, with a variation rate that reached 3.85%, and an increase general 
approach of Sheikh Zoaid centers and the whole governorate, and an increase of about 4.17% and 
4.27% respectively, while the values of the determinates has reached about 0.99, 0.65 and 0.66 
respectively which indicates that the changes in the area of the Nile vegetables during that period are 
due to the group of factors reflected by the time factor at the same previous rates, And the rest of the 
rates that are due to other factors not measured by the function were not taken into account, while it 
showed the insignificant of the results of the remaining centers. 
 

Table 7: General time trend equations according to the chronological data of the development of the Nile 
vegetable area in the centers of North Sinai Governorate during the period (2000-2013). 

Statement 
Center 

Equation F R2 Average 
Amount 

of 
change 

rate of 
change 

Rafah 
Ŷi = 0.095 + 0.123 x - 0.032 x2 + 0.002 x3 
                     (2.46)    (-4.22)        (6.9)          

298 0.99 0.507 -0.019 3.85 

Sheikh 
Zuwaid  

Ŷi = 0.621 - 0.196 x + 0.025 x2 - 0.0009 x3 
                    (-3.63)     (3.1)       (-2.73)               

6.18 0.65 0.221 0.027 4.17 

Total 
Ŷi = 1.33 + 0.082 x  
                    (3.11)              

0.45 0.66 1.95 0.082 4.27 

Source: Compiled and calculated from Table 2 data in the Annex. 
 
8. The total orchards: 
 

The data of Table (3) in the Appendix show the spatial variation of the development of the 
orchard area in the North Sinai Governorate according to the chronological data during the study 
period. It ranged between a minimum of about 0.603 thousand acres at Nakhl Center, representing 
about 0.65% of the average total area of orchards in the governorate Which amounted to 92.1 
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thousand acres, and a maximum of about 43.4 thousand acres in the center of Rafah, representing 
about 47.1% of the average total area of orchards in the province. 

The results shown in Table (8) of the study from the calculation of the general time trend 
equations for the development of the orchard area in the North Sinai governorates indicate that they 
have taken a general trend that is statistically significant for Al-Arish, Bir Alabd, and the total 
governorate, where the increase was about 0.17, 0.33, and 1.5 thousand acres, With a change rate of 
about 1.98%, 4.45% and 81.1%, respectively. The overall trend was significantly lower for Sheikh 
Zuwaid and Nakhil centers, decreasing by about 1.37, and 0.04 acres annually, with variation rate that 
reached as about 4.5%,and  6.6% respectively of their average, while the values of the determinates 
were about 0.81, 0.93, 0.48, 0.89, and 0.81 in order of their presence in Table (8), indicating that the 
changes in the area of orchards during that period are due to the group of factors reflected by the time 
factor of the same proportions, and the rest due to other factors not measured by the function were not 
taken into account. While the results of remaining centers were found insufficient. 
 
Table 8: General time trend equations according to the chronological data of the evolution of the orchard area in 

the centers of North Sinai Governorate during the period (2000-2013). 

Statement 
Center 

Equation F R2 Average 
Amount 

of 
change 

Rate of 
change 

ElArish 
Ŷi = 7.32 + 0.17 x  
                   (7.2)         

52.5 0.81 8.59 0.17 1.98 

Bir al-Abd Ŷi = 8.09 - 0.856 x + 0.079 x2  
                     (-5.5)       (7.87)         

72.8 0.93 7.40 0.329 4.45 

Sheikh 
Zuwaid  

Ŷi = 40.69 – 1.37 x  
                     (- 3.34)        

11.1 0.48 30.44 -1.37 4.50 

Nakhl 
Ŷi = 0.157 + 0.266 x – 0.044 x2 + 0.0021 x3 
                       (5.8)       (-6.3)          (6.8)      

25.8 0.89 0.604 -0.04 6.6 

Hasanah 
Ŷi = 2.58 – 0.387 x + 0.049 x2 - 0.002 x3 
                  (-5.5)       (4.9)       (-3.8)      

14.6 0.81 1.80 1.46 81.1 

Source: Compiled and calculated from Table 3 data in the Annex 

 
9. Olive: 
 

Table (3) shows the spatial variation of the development of the olive area in the North Sinai 
Governorate according to the chronological data during the study period. It ranged between a 
minimum value of about 0.489 thousand acres at Nakhl Center, representing about 2.66% of the total 
olive area in the governorate which amounted about 18.39 thousand acres, and a maximum of about 
6.75 thousand acres in the center of El Arish, representing about 36.7% of the average total area of 
olive in the governorate. 

The results stated in Table (9) from the calculation of general time trend equations for the 
development of the olive area in the North Sinai governorate\ indicate that they have taken a general 
trend that is statistically significant for Al-Arish, Bir Al-Abd, Sheikh Zuwaid, Al-Hasanah, and the 
whole governorate, where the increase rate has reached about 0.166, 0.581, 0.262, 0.043, and 1.52 
thousand acres annually with a rate of change about 2.46%, 12.5%, 8.1%, 3.63% and 8.27%, 
respectively. In addition, there was a significant downward trend for the Rafah and Nakhl centers, 
with a significant decrease of about 0.275, and 0.025 thousand acres annually, with a change rate of 
about 13.3%, and 5.01% respectively of the average of each. Whereas the values of the determinants 
of about 0.9, 0.93, 0.98, 0.8, 0.93, 0.9, and 0.92 respectively in Table 9, indicating that the changes in 
olive area during that period were due to the factors that the time factor reflected in the previous 
proportions, The remaining rate was due to other factors that were not measured by the function 
weren’t considered, but the results of the remaining centers were not significant. 
 
10. Dates Palms: 
 

Table (3) shows the spatial variation of the development of date palms in North Sinai 
Governorate according to their chronological data during the study period, ranging from a minimum 
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value of about 0.005 thousand acres at Nakhl Center, representing about 0.06% of the average total 
palm area The total number of palm trees in the governorate is about 8.26 thousand acres, and a 
maximum of 4.76 thousand acres in the center of Bir alabd, represents about 57.6% of the average 
total date palms in the governorate. 

The results indicated in table (10) of the study from the calculation of the general time trend 
equations for the development of date palms area in the centers of North Sinai governorate showed 
that they have taken an increasing trend of statistical significance for El-Arish, Rafah, Bir Alabd, and 
the whole governorate where the increase rate reached about 0.019, 0.001, and 0.051 thousand acres 
per year, with a change rate of about 0.7%, 3.22%, 1.07% and 0.85% respectively of the average of 
each of them. A general trend of statistically significant decline was also recorded for Nakhl Centers, 
and Alhasnah reached a decrease value of about 0.001, and 0.001 thousand acres annually, with a 
change rate of about 22.5%, 6.11% respectively of the average of each of them, while the values of 
determinants has reached 0.89, 0.76, 0.78, 0.67, 0.62 and 0.94 respectively in their order in table (10), 
indicating that changes in olive area during this period are due to the factors that the time factor 
reflects in the same proportions. The rest of the percentage is due to other factors not measured in the 
function were not taken into account, while showing the insignificance of the results of the remaining 
other centers. 
 
Table 9: General time trend equations according to the chronological data of the development of olive area in 

the centers of North Sinai Governorate during the period (2000-2013). 
Statement 
Center 

Equation F R2 average 
Amount of 

change 
rate of 
change 

ElArish 
Ŷi = 5.5 + 0.166 x  
                  (10.1)         

102.2 0.90 6.75 0.166 2.46 

Rafah 
Ŷi = -1.65 + 2.11 x - 0.429 x2 + 0.024 x3 
                    (2.97)     (-3.97)        (5.09)   

43.7 0.93 2.06 -0.275 13.3 

Bir al-Abd Ŷi = 3.7 – 0.679 x + 0.084 x2  
                   (-5.1)         (9.7)        

220 0.98 4.66 0.581 12.5 

Sheikh 
Zuwaid  

Ŷi = 1.28 + 0.262 x  
                     (6.96)        

48.4 0.80 3.24 0.262 8.09 

Nakhl 
Ŷi = 0.061 + 0.238 x - 0.04 x2 + 0.002 x3 
                      (5.73)      (-6.35)       (7.1)   

42.1 0.93 0.489 -0.025 5.01 

Hasanah 
Ŷi = 0.861 + 0.043 x  
                    (10.1)         

101.8 0.90 1.184 0.043 3.63 

Total 
Ŷi = 15.15 – 1.54 x + 0.204 x2  
                 (-2.3)      (4.7)                      

59.7 0.92 18.39 1.52 8.27 

 Source: Compiled and calculated from Table 3 data in the Annex ا
 
Table 10: General time trend equations according to the chronological data of the date palms development in 

North Sinai governorates during the period (2000-2013). 

Statement 
Center 

Equation F R2 average 
Amount 
of 
change 

rate of 
change 

ElArish 
Ŷi = 2.39 + 0.079 x - 0.004 x2  
                   (7.1)      (-5.4)         

46.1 0.89 2.700 0.019 0.70 

Rafah 
Ŷi = 0.038 – 0.0025 x + 0.0002 x2  
                      (-5.8)           (5.7)          

16.9 0.76 0.031 0.001 3.22 

Bir al-
Abd 

Ŷi = 4.38  + 0.051 x  
                   (6.5)        

42.4 0.78 4.760 0.051 1.07 

Nakhl 
Ŷi = 0.001 + 0.003 x – 0.0005 x2 + 0.00002 x3 
                       (5.8)        (-6.3)             (6.8)     

6.8 0.67 0.005 -0.001 22.5 

Hasanah 
Ŷi = 0.0043 + 0.0026 x - 0.00021 x2  
                      (2.75)      (-3.43)         

9.1 0.62 0.009 -0.001 6.11 

Total 
Ŷi = 7.37 + 0.07 x  
                 (14.2)        

201 0.94 8.260 0.070 0.85 

Source: Compiled and calculated from Table 3 data in the Annex. 
 



Middle East J. Agric. Res., 6(3): 849-867, 2017 
ISSN: 2077-4605 

858 

Second: The use of multivariate analysis to detect the interrelationships between the variables of 
agricultural investment characteristics: 
 

The results were obtained according to a set of solution steps as follows: 
1. The study of agricultural investment and spatial variation using economic geography requires 

the use of a set of variables selected and presented as an average for the period (2000 - 2013) and 
distributed to the centers of North Sinai as shown in Table (11). 
 
Table 11: The matrix of the original variables (variables of the characteristics of agricultural investment) in the 

centers of North Sinai according to chronological data as average for the period 2000-2013. 

Center  Tinu ElArish Rafah 
Bir al-
Abd 

Sheikh 
Zuwaid 

Nakhl Hasanah 

Sheep and goats 
1000 
heads 

52.93 20.46 26.15 37.56 13.75 34.5 

Cows and camels 
1000 
heads 

1.152 2.263 0.767 0.606 0.516 0.835 

Winter cereals 
1000 
acre 

2.924 4.65 0.316 12.84 2.846 9.125 

Summer cereals 
1000 
acre 

0.030 0.028 0.210 0.104 0 0.0001 

Winter vegetables 
1000 
acre 

1.257 2.268 1.130 1.862 0.001 0.016 

Summer vegetables 
1000 
acre 

0.735 0.474 1.059 0.588 0.044 0.1361 

Nile  vegetables 
1000 
acre 

0.440 0.507 0.777 0.221 0.001 0.003 

Horticulture 
1000 
acre 

8.591 43.27 7.396 30.44 0.604 1.798 

Olive 
1000 
acre 

6.751 2.057 4.665 3.241 0.489 1.184 

Date palm 
1000 
acre 

2.702 0 4.761 0.7481 0.005 0.009 

Source: Compiled and calculated from Tables (1. 2,3) data in the Annex 
 

2. Using multivariate analysis to detect the interrelationships between the variables of the 
characteristics of agricultural investment with the Principal Components Analysis which is a 
mathematical method used to simplify the relationship between the variables under study and 
intensification in a small number of factors called (Factor Loading) The result of which shall be based 
on two criteria: 
* The percentage of the variance of the data matrix (% of variance) as measured by the sum of the 

squares of factor loadings known as the Eigen value, which determines the number of components 
extracted so that the Eigen value of each factor no less than a whole one. 

** Each factor includes a number of variables under study more than 50%. It is clear from Table (12) 
that it reached only three factors, and the three component contributed by 93.6% of the variance of 
the original data matrix. The three component were named as follows: 

A. Component 1: This structure occupies the first place in terms of importance between the 
agricultural structures with the Eigen value of about 2.93, and contributes about 42.18% of the 
variation in the original data matrix. 

B. Component 2: This structure occupies the second place in terms of importance between 
agricultural structures with Eigen value of about 2.81, and contributes 35.12% of the variation in 
the original data matrix. 

C. Component 3: This structure occupies the third place in terms of importance between the 
agricultural structures and Eigen value of about 1.76, and contributes 16.3% of the variance in the 
original data matrix 
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Table 12: The intrinsic value and the number of factors that represent the agricultural structures in the centers of 
North Sinai Governorate during the period 2000 - 2013. 

Component 
Initial Eigen values 

Extraction Sums of Squared 
Loadings 

Rotation Sums of Squared 
Loadings 

Total 
% of 

Variance 
Cumulati

ve % 
Total 

% of 
Variance 

Cumulat
ive % 

Total 
% of 

Variance 
Cumulativ

e  % 

1 2.93 42.18 42.18 2.93 42.18 42.18 2.99 39.66 41.56 

2 2.81 35.12 77.30 2.81 35.12 77.30 2.34 34.12 54.68 

3 1.76 16.30 93.60 1.76 16.30 93.60 2.08 25.97 93.60 

4 0.52 0.998 96.28       

5 0.32 0.877 100       

6 1.11 0.665 100       

7 -1.33 -1.520 100       

8 -7.18 -7.580 100       

9 -3.55 -4.210 100       

10 -1.87 -2.130 100       

Extraction Method: Principal Component Analysis. 
 

3 - The links of variables of agricultural phenomenon are extracted by the three components. Here the 
rotation method is used according to the Rotation Method Varimax with Kaiser Normalization, to 
ensure that the variable is not repeated in more than one component, where the program maximizes 
the correlation of each component in one factor and reduces its correlation with other components. 
The comparison between them is made by comparing the values and the best is the largest positive 
value. The three components are named by the type and number of variables associated with it As 
shown in Table 13: 

A. Component 1: a dense farming pattern (including cows and camels breeding, winter 
vegetables, summer vegetables, and orchards). 

B. Component 2: The pattern of growing industrial crops (including olive and palm cultivation). 
C. Component 3: mixed farming (including sheep and goat breeding, winter grain farming, 

summer grain cultivation, Nile vegetables plantation). 
 
Table 13: Illustrates the correlations of variables of agricultural phenomenon with the three factors using the 

method of rotation of axes according to method Rotation Method Varimax with Kaiser 
Normalization. 

Variables of agricultural 
phenomenon 

Component 
1 2 3 

Sheep and goats 0.314 0.521 0.766 
Cows and camels 0.558 -0.445 -0.055 
Winter cereals -0.028 -0.611 0.754 
Summer cereals -0.021 -0.421 0.639 
Winter vegetables 0.731 -0.362 0.044 
Summer vegetables 0.913 0.288 -0.153 
Nile vegetables 0.365 0.255 0.523 
Horticulture 0.647 -0.631 -0.025 
Olive 0.431 0.760 0.337 
Date palm 0.389 0.714 -0.197 

 

Extraction Method: Principal Component Analysis 
 
4 - The factor score matrix is extracted, which is a standard values represent the degree of the 

presence of agricultural composition in the centers of North Sinai governorate, and these values 
may be positive or negative, and the greater the positive value it indicates that the emergence of 
agricultural composition to a greater degree in the centers of the governorate. When the values are 
negative, this means the weakness of the appearance of the agricultural structure, and through the 
results obtained it was found that the composition of mixed agriculture concentrated in the centers 
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of El Arish and Hassan centers, and the installation of industrial crops concentrated in the centers 
of Bir al-Abd and Nakhl (the lowest negative values). The installation of dense agriculture 
concentrated in the centers of Rafah and Sheikh Zweid table (14). A database of agricultural land 
uses in the study area is then composed, prepared and configured as an input in the Arc / GIS 9.2 
program for analysis, processing and mapping, that illustrate spatial variation of agricultural 
investment in the governorate. 

5-The values of the components assigned to the spatial determinants are applied to cluster analysis to 
form homogeneous modules and extract groups, and to represent the groups on the map using Arc / 
GIS 9.2 program to determine the degree of concentration of components in the governorate 
centers. 

 
Table 14: Matrix of Factor Score to determine the degree of presence of spatial agricultural centers of North 

Sinai Governorate installation. 

Factor 3 Factor 2 Factor 1 Center  

1.37034 0.494451 -0.15843 ElArish 

-0.80079 -0.17412 1.355121 Rafah 
-0.14557 1.435707 -0.05565 Bir al-Abd 

0.358479 -0.58185 0.664587 Sheikh Zuwaid 

-1.12441 -0.00141 -1.14117 Nakhl 

0.341946 -1.17276 -0.66446 Hasanah 
Extraction Method: Principal Component Analysis 

 
Third: The use of analysis and processing to detect the interrelations between the variables of 
the characteristics of agricultural investment using GIS: 
 

This phase included the linking of the metadata database represented in the matrix of factor 
scores, which represents the degree of spatial presence of the three agricultural structures in the spatial 
units represented in the centers of North Sinai Governorate and the signing of the descriptive data on 
the maps using Arc / GIS9.2 program. The results were as follows: 
1- The pattern of dense agriculture map (1) It is clear that the center of Rafah occupies the first place 

in the intensive agricultural investment (Breeding cows and camels, winter vegetables, summer 
vegetables, orchards), followed by the center of Sheikh Zwaid, then Bir Alabd and Alhasanah 
Centers. It is noticed from the map that the path of AlSalam Canal passes through the centers of 
Bir al-Abd and Alhasanah, with which the distribution of the intensive agricultural investment 
should be considered to benefit the water of the Alsalam Canal in working to spread the pattern of 
intensive agriculture in these two centers. 

2-The pattern of cultivation of industrial crops Map (2) which shows that the center of Bir al - Abd 
occupies the first place in the investment of the cultivation of industrial crops (palm and olive), 
followed by the center of El Arish, then Sheikh Zuwaid and Nakhl centers, and finally the center of 
Al-Hassna to promote the cultivation of industrial crops in the center of Al-Hassna. 

3-The pattern of mixed farming (breeding sheep and goats, growing winter grains, summer grains, and 
Nile vegetables) map 3 shows that the center of El Arish occupies the first place in the investment 
of mixed agriculture, followed by the center of Hassana and Sheikh Zuwaid, then Bir abd Center 
and finaaly Nakhl Center. 

4-Identification of homogeneous units in agricultural characteristics resulting from the use of 
Hierarchical cluster analysis. Through GIS, data were recorded on the map (4), showing the cluster 
classification that divides the spatial units into three homogeneous groups in the characteristics of 
agricultural investment, The center of El-Arish and Bir El-Abed is homogeneous in investment, 
where it occupies the first place in agricultural investment, while the center of Rafah and Sheikh 
Zuwaid occupies second place, while the center of Nakhl and Alhasnah ranked third. 
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Map 1: The pattern of intensive farming. 
Source: ARC / GIS 9.2 program and the data resulted of factor level analysis of the Spss 11.5 program. 

 
Map 2: pattern of cultivation of industrial crops.  
Source: ARC / GIS 9.2 program and the data resulted of factor class analysis of the Spss 11.5 program. 

 

 
Map 3: The pattern of mixed farming. 
Source: ARC / GIS 9.2 program and the data resulted of factor class analysis of the Spss 11.5 program. 
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Map 4: homogeneous units in agricultural investment in the centers of North Sinai Governorate. 
Source: ARC / GIS 9.2 program and data resulted from cluster analysis output by Minitab 15 program. 
 

Recommendations: 
 
The area of North Sinai land is estimated at 6.56 million acres. The area of arable land suitable 

for agriculture reached 2.64 million acres, representing about 40.24% of the total area. The total 
cultivated area in the governorate reached 115.85 thousand acres and the crop area is 117.19 thousand 
acres during 2013. The target In the next phase, the increase of agricultural land of various 
agricultural crops, especially after the arrival of the waters of Alsalam Canal, which extends on the 
eastern shore of the Suez Canal 155 km and the amount of water transferred to the Sinai about 3 
billion m3 annually which enough to grow 400,000 acres, North of Sinai and to 2.3 billion m3 per 
year which enough to plant an area of about 275 thousand acres. 

In spite of the efforts exerted to increase the agricultural development rates in the governorate of 
North Sinai, the agricultural development system is still facing many problems, the most important of 
which is the inefficiency of traditional methods in determining agricultural investment areas over the 
years in order to form spatial patterns of agricultural investment in the governorate, For the most 
important investment areas as a result of fluctuating data from year to year. 

The objectives of the research were to measure and address the variations and spatial relations of 
agricultural investment in the centers of the governorate of North Sinai according to independent data 
and variables using the economic methods in integration with geographic information systems by 
studying the degree of spatial presence of the agricultural characteristics in the governorate through 
studying the variables (sheep and goat breeding, Summer grains, winter vegetables, Nile vegetables, 
orchards, and industrial crops "olives and palm") during the period (2000-2013) in order to benefit 
from the water of Alsalam canal in the development of agricultural investment In the region 

The research has relied on descriptive and quantitative data issued by the Agriculture Directorate 
of North Sinai Governorate. It also used the method of descriptive and quantitative statistical analysis 
for processing statistical data to calculate the general time trend equations in different mathematical 
images by using the values of F, R2 and T. Multivariate analysis was used to detect the interrelations 
between the variables of agricultural investment characteristics in the Principal Components Analysis, 
as well as using the numbering of maps using Arc / GIS 9.2 to represent spatial data The most 
important results were: 
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1. The pattern of intensive agriculture in which it is clear that the center of Rafah occupies the first 
place in the intensive agricultural investment (includes the breeding of cows, winter vegetables, 
summer vegetables, orchards), followed by the centers of Sheikh Zuwaid, Bir Alabd and 
Alhasanah. 

2. The pattern of cultivation of industrial crops in which it is clear that the center of Bir alabd 
occupies the first place in the investment of the cultivation of industrial crops (palm and olive), 
followed by the center of El Arish. 

3. Mixed farming pattern (including sheep and goat breeding, winter grains, summer grains, and Nile 
vegetables), where the center of El Arish is ranked first, followed by Al-Hasanah and Sheikh 
Zuwaid. 

4 - The use of cluster classification, which divided the spatial units into three homogeneous groups in 
the characteristics of agricultural investment, in which it is clear that the centers of Arish and Bir 
Alabd, homogeneous in agricultural investment, where it occupies the first place, then the centers 
of Rafah and Sheikh Zweid, and finally the centers of Nakhl and Hasnah. 

 
Based on the above, the study recommends the following: 
1. Relying on geographic information systems in the identification of agricultural investment areas in 

the governorates of the deserts of Egypt. 
2. Benefiting from the water of Alsalam canal in the work to propagate the pattern of intensive 

farming in the centers of Bir Alabd and Alhasanah. 
3. Benefiting from the water of Alsalam Canal in the work on the dissemination of the pattern of 

cultivation of industrial crops in the center of Alhasanah. 
4. Benefiting from the water of Alsalam Canal in the work on spreading the pattern of mixed farming 

in the center of Bir Alabd. 
5.  
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Table 1: Evolution of the number of sheep, goats, cows and camels, and winter grain area according to chronological data in North Sinai governorates during the period 2000-2013. 

Statement 

 
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 

S
h

ee
p

 a
n

d
 g

o
at

s 

ElArish  59558 95373 95373 99799 99799 54117 62657 70143 16316 16316 16365 17920 17750 19525 

Rafah 21853 27969 27969 34866 34866 26534 22646 20881 11561 11561 11570 11000 11000 12100 

Bir al-Abd 30287 29308 29308 25252 25252 25579 12308 40679 28955 28955 28965 19356 19885 22064 

Sheikh Zuwaid   58585 60440 60440 57295 57295 49855 30535 44162 19009 19009 23210 16000 15000 15000 

Nakhl 22437 14510 14510 13369 13369 12192 31092 13551 9507 9507 10121 9600 9400 9400 

Hasanah 71119 93545 93545 56418 56418 30224 12192 28227 9452 9425 9485 3500 4500 4950 

Total 263839 321145 321145 286999 286999 198501 171430 217643 94800 94773 99716 77376 77535 83039 

C
ow

s 
an

d 
ca

m
el

s 

ElArish  1747 1029 1029 937 937 1053 1122 1270 1300 1300 1325 785 1028 1270 

Rafah 2270 2915 2915 3481 3481 3201 2638 2090 2212 2212 2225 600 680 760 

Bir al-Abd 2486 682 682 419 419 436 468 527 588 588 615 853 944.5 1036 

Sheikh Zuwaid   1513 613 613 692 692 512 347 215 255 255 268 770 835 900 

Nakhl 581 631 631 333 333 421 465 530 545 545 558 550 550 550 

Hasanah 1761 1760 1760 515 515 545 590 696 700 700 723 350 475 600 

Total 10358 7630 7630 6377 6377 6168 5630 5328 5600 5600 5714 3908 4512.5 5116 

W
in

te
r 

gr
ai

n 

ElArish  5429 2700 4228 2003 1853 4782 2928 4154 4154 2033 2033 1850 1546 1242 

Rafah 462 8000 7163 16913 3209 9691 2152 3717 3717 2377 2377 1785 1774 1762 

Bir al-Abd 140 208 106 205 914 524 745 448 448 176 188 121 107.5 94 

Sheikh Zuwaid   5775 8383 17319 16625 14671 24680 5920 15500 15500 16945 16955 12524 7178 1831 

Nakhl 0 335 0 11088 1059 258 150 3 3 6500 6500 5232 4651 4069 

Hasanah 91 3454 1727 25699 44742 15284 266 13914 13914 2322 2322 1652 1338 1024 

Total 11897 23080 30543 72533 66448 55219 12161 37736 37736 30353 30375 23164 16594.5 10022 
Source: Ministry of Agriculture and Land Reclamation, Agriculture Directorate of North Sinai Governorate, ESS records, unpublished data 
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Table 2: Development of winter, summer and Nile vegetable areas according to chronological data in North Sinai governorates during the period 2000-2013. 

Statement 

 
2000  2001  2002  2003  2004  2005  2006  2007  2008  2009  2010  2011  2012  2013  

W
in

te
r 

v
eg

et
ab

le
s

  

ElArish  2064 1773 1864 1373 1612 1529 1510 921 989 1132 1225 415 535 654 

Rafah  3118 2703 2944 2701 1772 4478 2403 2247 2122 1287 1311 632 1556 2479 

Bir al-Abd  824 821 993 764 1065 1738 959 832 988 1788 1820 797 1075 1352 

Sheikh 

Zuwaid   
3101 4167 3851 3154 2231 1847 1404 941 995 1162 1210 352 667 981 

Nakhl  0 3 0 2 6 1 0 0 0 0 0 3 1.5 0 

Hasanah  15 11 13 17 23 11 0 26 32 37 42 0 0 0 

Total  9122 9478 9665 8011 6709 9604 6276 4967 5126 5406 5608 2199 3834.5 5466 

S
um

m
er

 v
eg

et
ab

le
s

  

ElArish  1704 1770 369 686 1171 854 829 803 566 361 470 198 235 272 

Rafah  315 1965 422 460 492 540 317 309 285 241 275 195 339 483 

Bir al-Abd  1326 3128 738 1223 1406 1019 839 737 740 746 759 536 720 903 

Sheikh 

Zuwaid   
877 1945 581 473 567 383 478 315 340 384 350 313 514 715 

Nakhl  53 149 118 1 160 82 0 16 15 10 15 0 0 0 

Hasanah  25 528 0 10 11 1241 0 40 25 6 19 0 0 0 

Total  4300 9485 2228 2853 3807 4119 2463 2220 1971 1748 1888 1242 1808 2373 

ve
ge

ta
bl

 N
il

i
  

ElArish  532 349 376 687 499 599 328 351 411 590 601 399 279 159 

Rafah  195 253 184 208 241 140 240 151 276 524 524 924 1385 1846 

Bir al-Abd  592 519 737 952 1294 646 538 724 735 779 782 1177 859 541 

Sheikh 

Zuwaid   
488 247 253 246 100 166 73 312 215 165 200 255 210 165 

Nakhl  0 0 0 5 0 0 0 0 0 4 5 0 0 0 

Hasanah  16 6 0 12 14 0 0 0 0 0 0 0 0 0 

Total  1823 1374 1550 2110 2148 1551 1179 1538 1637 2062 2112 2755 2733 2711 

Source: Ministry of Agriculture and Land Reclamation, Agriculture Directorate of North Sinai Governorate, ESS records, unpublished data 
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Table 3: Development of the area of industrial crops (olive and date palms) and orchards according to the chronological data in the centers of North Sinai Governorate during 

the period from 2000 to 2013. 

Statement 

 
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 

O
li

v
e 

ElArish  5779 5908 5997 6093 6256 6421 6472 6651 6854 7760 7768 7304 7520 7736 

Rafah 733 845 850 848 868 872 869 881 915 1122 1129 1655 6286.5 10918 

Bir al-Abd 2663 2584 2804 2843 2554 2597 2718 3281 4221 6075 6110 6844 8952.5 11061 

Sheikh 

Zuwaid   

1676 1856 2016 2016 2507 2781 2972 3585 3854 4622 4635 2928 4282.5 5637 

Nakhl 326 356 384 492 491 487 492 470 387 383 389 498 729.5 961 

Hasanah 923 981 917 1101 1168 1091 1091 1090 1210 1355 1367 1341 1428.5 1516 

Total 12100 12530 12968 13393 13844 14249 14614 15958 17441 21317 21398 20570 29199.5 37829 

D
at

e 
pa

lm
 

ElArish  2474 2474 2613 2613 2767 2767 2767 2760 2760 2760 2762 2769 2768 2767 

Rafah 34 34 34 34 28 28 28 29 28 28 30 32 33 34 

Bir al-Abd 4597 4597 4597 4496 4500 4529 4538 4856 4860 4862 4875 5103 5117 5131 

Sheikh 

Zuwaid   747 747 747 747 747 750 749 749 749 749 765 750 743 735 

Nakhl 5 5 6 6 9 8 4 4 4 2 4 2 3.5 5 

Hasanah 8 8 10 12 12 10 10 10 11 13 15 0 0 0 

Total 7865 7865 8007 7908 8063 8092 8096 8408 8412 8414 8451 8656 8664.5 8672 

H
or

ti
cu

lt
ur

e 

ElArish  7635 7643 7932 7840 7927 8214 8356 8549 8656 9824 9862 9100 9277.5 9455 

Rafah 42003 42619 42784 42810 42895 43056 44370 44309 44535 45597 45601 38029 41748.5 45468 

Bir al-Abd 7016 6448 6370 6507 5909 5820 5868 6557 6854 7705 7725 7997 10255.5 12514 

Sheikh 

Zuwaid   35084 36673 33597 33576 33359 33490 33705 34601 34858 35588 35595 14544 15350.5 16157 

Nakhl 444 505 536 631 632 631 652 616 511 451 500 551 781.5 1012 

Hasanah 2312 1994 1615 1716 1683 1675 1675 1674 1765 1838 1842 1722 1795.5 1869 

Total 94494 95882 92834 93080 92405 92886 94626 96306 97179 101003 101125 71943 79209 86475 

Source: Ministry of Agriculture and Land Reclamation, Agriculture Directorate of North Sinai Governorate, ESS records, unpublished data 
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Table 4: Evolution of the area of summer cereals according to chronological data in the centers of North Sinai Governorate during the period from 2000 to 2013. 
Statement 

 
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 

O
li

v
e 

ElArish  18 20 26 34 70 81 56 10 35 10 38 15 7.5 0 

Rafah 10 0 0 0 79 0 213 10 18 24 35 0 0 0 

Bir al-Abd 73 59 142 204 450 160 83 169 210 287 295 537 268.5 0 

Sheikh 
Zuwaid   

220 133 198 100 0 0 25 104 155 189 197 83 46.5 10 

Nakhl 0 0 1 3 4 0 0 0 0 0 2 0 0 0 

Hasanah 0 0 0 0 0 0 0 0 0 0 2 0 0 0 

Total 321 212 367 341 603 241 377 293 418 510 569 635 322.5 10 

Source: Ministry of Agriculture and Land Reclamation, Agriculture Directorate of North Sinai Governorate, ESS records, unpublished data 
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