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Abstract: This study was carried out to assess the economic impacts of climate change on some major
vegetable crops (potato, tomato and green bean) in Egypt and to predict the production, intended cultivated
area and water requirements under increasing population annual growth rate of 2.07% with and without climate
change during the period of 2025s- 2100s according to SRES A and B  scenarios. The statistical and economical2 2

analyses were used to analyze the data, such as regression analysis and paired t-test.The results showed that
increase of consumption gap for studied crops (potato, tomato and green bean) as a result of population growth
as well as climate change impacts. The consumption gap will be increased from 1396.6, 3415.7 and 103.8 to
8658.7, 21177.5 and 630.3 thousand tons for potato, tomato and green bean, respectively, through the period
of 2025s-2100s compared to the year of 2011. The cultivated area should be increased in order to decrease these
consumption gaps by 1128.9, 1790.8 and 209.2 thousand feddan for the three crops, respectively. The results
indicated that total water requirements will be increased to reach about 1450.0, 4404.2 and 413.9 Mm for potato,3

tomato and green bean, respectively, in the year of 2050s as a result of increase ET  by 9.0% and the target0

cultivated area for the three crops in order to decrease the consumption gap.

Key words: Emission scenarios  Climate model  Consumption gap  Target area and Nile flow

INTRODUCTION one of the main food crops grown mainly in delta and

Agricultural sector is a very important sector in thousands feddan, which produced about 4338 thousand
national economy in Egypt; it is contributing as much as Tons in the year of 2011 and the total potato exports was
18-20% from the total GDP, providing employment for 298.6 thousand ton/year in 2010 [2].
more than 30% of the country’s labor force. In addition, Tomato  (Lycopersicon  esculentum  Mill) is one of
vegetable crops have great effects in the gross value of the most important vegetable crops grown under outdoor
agricultural production in Egypt, the total cultivated area and indoor conditions. It has become an important
was two millions feddan in the year of 2011 and this area commercial crop in Egypt so far as the cultivation area,
represented 17% from the total cultivated area of all production, industrial values and its contribution to
agricultural crops in Egypt, [1]. human nutrition. The total cultivated area of tomato is

Potato (Solanum tuberosum L.) is one of the major 507.6 thousands feddan, which produced about 8105.0
crops in Egypt. The national potato crop production does thousand Tons in the year of 2011 and the total tomato
meet both the current local demand and the export market. exports was 5.7 thousand ton/year in 2010 [2].
The rapid growth of the country population, the economic Green bean (Phaseolus vulgaris L.) is one of the
stress  of reliance on food imports and the limited area for most popular legume crops all over the world including
agriculture require Egyptians to find new ways to increase Egypt. Green beans are part of the diet for Egyptians and
agriculture productivity in general and food crops in many other countries in the Middle East. It should be
specific. Potato is a major industrial crop in Egypt and is mentioned  that  there  is  a  great effort in Egypt to extend

middle Egypt. The total cultivated area of potato is 390.7
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the cultivation of green bean by increasing yield and the Awareness the development of cultivated area,
cultivated  area  by  approximately 20% every year. The
total cultivated area of green bean is 69.9 thousands
feddan, which produced about 305.6 thousand Tons in
the year of 2011 and the total green bean exports was 11.3
thousand ton/year in 2010 [2].

More empirical evidence has revealed that global
climate is changing as a result of the combined
anthropogenic forces due to greenhouse gases, aerosols
and changes of the land surface. Studies have concluded
with a high degree of probability that human activities
have exerted a substantial net warming influence on
climate since year of 1750 [3]. Recent climatological
studies have also found that the global surface air
temperature has increased by 0.76°C from 1850 to 2005.
Moreover,  the  trend  for  linear  warming  over  the  last
50 years has been recorded at 0.13°C per decade [3].
Currently, it has been observed that the trend of global
warming, which has been at + 0.6°C since 1900, will
continue and that the average global temperature will
increase  in  the  range  of  1.4  to 5.8°C over the period
1990 to 2100 [4]. Agriculture sector is an activity heavily
affected by climatic conditions. The impact of this type of
climate change will probably lead to a decrease in crop
productivity, but with important differences between
regions [5].

Despite all the extensive research on the effect of
climate change on crop production there has been few
research on the economic impacts on the agricultural
sector. Heavy economic dependence on agriculture in
Egypt means that the effects of climate change are likely
to threaten the welfare of the population and hamper
economic development. Economic adjustments, such as
improving the overall water use efficiency of the
agricultural system, soil drainage and conservation, land
management and crop alternatives are essential measures
for  overcoming  the  adverse  impacts of climate change.
If appropriate measures are taken, the negative effects of
climate change on agricultural production and other major
resource sectors (water and land) may be lessened [6].

The present investigation was imposed to study the
impact of climate change on agricultural economy in
Egypt, especially some of vegetable crops (Potato, tomato
and green bean) and to find out the relationship between
climate change and consumption gap under increasing of
the population growth by 2.7% /annually. In addition,
study the relationship between climate change and water
requirements of study crops. The study will deal with this
problem as follows:

productivity and total production for studied crops.
Measuring the projected changed in productivity and
production for studied crops under climate change
conditions.
Estimating the projected change in consumption gap
and intended area for crops under this study with
and without climate change.
Estimating intended water requirements for studied
crops according to climate change scenarios.

MATERIALS AND METHODS

The qualitative and quantitative analysis was used to
achievement of the study objectives. The study was
depended on data collection which is related to the
purposes from research. The quantitative approach was
used to processing of statistical data in observations and
economic variables, such as regression analysis and
paired t-test. The study depended on the published and
unpublished data prepared by the Ministry of Agriculture.
These data are related to vegetable crops and others.
Also, the study depended on the published data prepared
by CAPMAS and FAO on its web sites.

The data  of  previous  studied  in this career was
used to study the option of climate change impact on the
target cultivated area of the three crops. The different
methods of statistical and economical analysis are used to
analyze the data of the study. The SPSS and Minitab
programs were used to statistical analysis of study data
and results.

Emission Scenarios: In 1992 the IPCC published the
Special Report on Emissions Scenarios (SRES); four
qualitative storylines yield four sets of scenarios called
"families": A1, A2, B1 and B2. These scenarios have been
widely  used  in  the analysis of possible climate change,
its  impacts  and options to mitigate climate change [7].
The scenarios selected are:

A2: Describes a very heterogeneous world. The
underlying  theme  is  self-reliance  and  preservation of
local   identities.   Fertility   patterns  across regions
converge very slowly, which results in continuously
increasing global population. Economic development is
primarily  regionally  oriented  and per capita economic
growth and technological change is more fragmented and
slower than in other storylines,



World J. Agric. Sci., 9 (4): 361-368, 2013

363

B2: Describes a world in which the emphasis is on local respectively, as a general average for the same period.
solutions to economic, social and environmental These results could be attributed to the steady increase
sustainability. It is a world with continuously increasing in the rate of land reclamation in order to the need of
global population at a rate lower than A2, intermediate citizens as a result of population increase. It was validated
levels of economic development and less rapid. While the of this data for years 2002, 2004, 2008 and 2010 and it was
scenario is also oriented toward environmental protection found that there is a harmony with those published by
and social equity, it focuses on local and regional levels. CAPMAS [1].

ET  and the Nile Flow Models (Climate Models): The of production from 1637.8, 4233.8 and 123.0 to 4338.4,0

selection   of    climate    model     was    based    on   the 8105.3  and  305.6  thousand  tons   for   potato,  tomato
El-Shamy  et  al. [8] analysis and uses scenarios that and  green  bean, respectively, (through the period of
capture the range of potential changes in the Nile flow. 1990-2011). General time trend equations (3, 6 and 9)
The models selected are: detected that statistical significant increasing of the

Large decrease flow: (Canadian Center for climate annual change rate of 4.36, 3.89 and 4.22% from the annual
Modeling and Analysis (Canada; CGCM2) model. average, which it was estimated by 2385.5, 6684.0 and
Small decreased flow: Max Planck Institute for 213.8 thousand tons for studied crops, respectively as a
Meteorology (Germany; ECHAM4) model. general average for the same period.

Therefore, spatially averaged ET over Egypt was Projected Changed in Productivity and Production of0

used to predict of the future water requirements of the Studied Crops under Climate Change Conditions:
three crops according to the previous two models [9]. Results detected in Table (3) showed that relationship

RESULTS AND DISCUSSIONS productivity and production of studied crops (potato,

Development of Cultivated Area, Productivity and Total 2075s and 2100s compared with 2011. Data also indicated
Production for Studied Crops: The data presented in that prediction with temperature under climate change
Tables (1-2) showed that the area, yield and production conditions for the same period according to
development of studied crops (potato, tomato and green MAGICC4.1/SCENGEN climate model, where as the
bean) and the data indicated that increasing of cultivated results indicated that the average minimum and maximum
area from 189.6, 371.0 and 29.0 to 390.7, 505.6 and 69.9 temperature  for  allover  Egypt  will  be  increased from
thousand feddan for potato, tomato and green bean, 14.0 to 16.1°C for minimum temperature and from 25.5 to
respectively (through the period of 1990-2011). General 27.3°C for maximum temperature, through the period of
time trend equations (1, 4 and 7) showed that statistical 2025s and 2100s, respectively, compared with 13.0 and
significant increasing of the total cultivated area by 6.81, 24.6°C for minimum and maximum temperature in the year
10.9 and 1.9 thousand feddan with annual change rate of of 2011.
2.83, 2.45 and 3.89% from the annual average, which it was According to that, the temperature change will be
estimated by 240.3, 445.3 and 48.8 thousand feddan for impacted on studied crops (potato, tomato and green
study crops, respectively as a general average for the bean) productivity and the potato productivity will be
same period. The data also detected that increasing of decreased by the ratios of -8.5, -10.5, -14.5 and -19.0%
productivity from 8.6, 11.4 and 4.2 to 11.1, 16.0 and 4.4 ton/ through the years of 2025s, 2050s, 2075s and 2100s,
feddan for potato, tomato and green bean, respectively respectively. The tomato productivity will be decreased
(through the period of 1990-2011). by the ratios of -17.0, -18.7, -21.6 and -25.3.0% through the

General time trend equations (2, 5 and 8) indicated years of 2025s, 2050s, 2075s and 2100s, respectively.
that statistical significant increasing of the productivity Concerning with the green bean productivity, the results
by 0.141, 0.223 and 0.018 tons with annual change rate of showed that it will be decreased by the ratios of -11.3, -
1.44, 1.51 and 0.42% from the annual average, which it was 12.9, -17.1 and -21.70% through the years of 2025s, 2050s,
estimated by 9.8, 14.8 and 4.4 ton for study crops, 2075s and 2100s, respectively.

On the other hand, the data showed that increasing

production by 104.0, 260.0 and 9.02 thousand tons with

between temperature increasing and decreasing of

tomato and green bean), during the years of 2025s, 2050s,



World J. Agric. Sci., 9 (4): 361-368, 2013

364

Table 1: Development of productivity, area and total production for studied crops during 1990/2011

Potato Tomato Green bean
-------------------------------------------------------------- ------------------------------------------------------------- ---------------------------------------------------------------

Years Area/1000 fed. Yield/ton Production /1000 ton Area/1000 fed. Yield /ton Production /1000 ton Area/1000 fed. Yield /ton Production /1000 ton

1990 189.6 8.6 1637.8 371.0 11.4 4233.8 29.0 4.2 123.0
1991 210.1 8.5 1786.1 328.0 11.6 3796.0 32.2 4.6 147.6
1992 184.3 8.8 1618.7 361.9 13.0 4694.0 30.0 4.3 128.8
1993 183.3 8.7 1600.0 350.9 13.6 4762.6 29.8 3.6 106.0
1994 154.2 8.6 1324.7 353.5 14.2 5010.7 33.3 3.8 127.0
1995 292.8 8.9 2599.1 355.4 14.2 5034.2 40.1 4.1 165.1
1996 309.3 8.5 2626.0 412.1 14.5 5995.4 49.4 4.1 201.8
1997 196.5 9.2 1802.8 401.3 14.6 5873.4 46.1 4.8 219.5
1998 211.5 9.4 1984.0 421.8 13.6 5753.3 35.9 5.0 179.4
1999 184.8 9.8 1808.9 450.8 13.9 6273.8 46.0 4.3 200.0
2000 178.5 9.9 1769.9 465.2 14.6 6785.6 51.7 3.9 201.6
2001 189.7 10.0 1903.1 430.1 14.7 6328.7 50.7 4.2 214.9
2002 196.6 10.1 1985.3 455.0 14.9 6777.9 50.7 4.2 215.0
2003 197.2 10.3 2039.4 459.3 15.5 7140.2 64.9 4.3 281.1
2004 247.9 10.3 2546.6 464.5 16.4 7640.8 51.4 4.9 250.1
2005 300.5 10.5 3167.4 464.1 16.4 7600.0 52.0 4.7 245.9
2006 220.1 10.5 2312.8 523.9 16.4 8576.1 52.4 5.0 259.6
2007 256.9 10.7 2760.5 537.0 16.1 8639.0 73.0 4.5 330.3
2008 327.3 10.9 3567.1 571.6 16.1 9204.1 55.5 4.5 247.3
2009 329.6 11.1 3659.3 599.4 17.1 10278.5 67.6 4.2 282.3
2010 334.5 10.9 3643.2 515.0 16.6 8545.0 62.6 4.3 270.7
2011 390.7 11.1 4338.4 505.6 16.0 8105.3 69.9 4.4 305.6
Mean 240.3 9.8 2385.5 445.3 14.8 6684.0 48.8 4.4 213.8

Source: FAOSTAT [2]

Table 2: The trend equations of area, yield and production during the period of 1990/2011

Crop Equation No. Equation T-Value P-Value Rate of Change (%) F-Value P-Value R1 2

Potato 1. (area) y1 = 162 + 6.81 x 3.94 0.001 2.83 15.51 0.001 0.43** **

2. (yield) y2 = 8.17 + 0.141 x 20.01 0.000 1.44 400.46 0.001 0.95** **

3. (production) y3 = 1196 + 104 x 6.17 0.000 4.36 38.09** 0.000 0.65**

Tomato 4. (area) y4 = 321 + 10.9 x 11.10 0.000 2.45 123.19** 0.000 0.86**

5. (yield) y5 = 12.2 + 0.223 x 10.29 0.000 1.51 105.81 0.000 0.84** **

6. (production) y6 = 3711 + 260 x 14.56 0.000 3.89 212.13 0.000 0.91** **

Green bean 7. (area) y7 = 27.0 + 1.90 x 9.77 0.000 3.89 95.49 0.000 0.82** **

8. (yield) y8 = 4.15 + 0.0185 x 1.51 0.146 0.42 2.29 0.146 -- -

9. (production) y9 = 110 + 9.02 x 10.61 0.000 4.22 112.65 0.000 0.84** **

(1) = b/Y × 100-

(-): not significant
(**): significant at 1%
Source: Data in table No. (1).

Table 3: Projected changed in productivity and production for studied crops under climate change conditions for the years of 2025s, 2050s, 2075s and 2100s

Temp. change Change of crop productivity under climate change (%) Change of production (1000 tons)(1)

------------------------- ------------------------------------------------------------------- -------------------------------------------------------
Years Mini. Max. Potato Tomato Beans Potato Tomato Beans(2) (3) (4)

2011 13.0 24.6 11.1 16.0 4.4 4338.4 8105.3 305.6
2025s 14.0 25.5 -8.5 -17.0 -11.3 3969.6 6727.4 271.1
2050s 15.2 26.3 -10.5 -18.7 -12.9 3882.9 6589.6 266.2
2075s 15.7 26.9 -14.5 -21.6 -17.1 3709.3 6354.6 253.3
2100s 16.1 27.3 -19.0 -25.3 -21.7 3514.1 6054.7 239.3

(1) MAGICC4.1/SCENGEN climate model.
(2) Saleh [10].
(3) Abou-Shleel and Saleh [11].
(4) Saleh et al. [12].
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The total production of studied crops will be 1204.5, 1914.3 and 224.6 thousand feddan through the
changed as result of productivity change which affected period of 2050s to 2100s. Results of consumption gap
by climate change,  the  total  potato  production  will be increase was validated using Paired T-test analysis
decreased by 3969.6, 3882.9, 3709.3 and 3514.1 thousand whereas, these analysis indicated that there are highly
tons through the years of 2052s, 2050s, 2075s and 2100s, significantly effects of population rate increase with and
respectively, compared with the total production of 2011 without futuristic climate change occurrence on
(4338.4 thousand tons). consumption gap. 

In addition, the total tomato production will take the
same trend as in potato, whereas the total production will Irrigation Water Requirements for Studied Crops
be decreased by 6727.4, 6589.6, 6354.6 and 6054.7 According to Climate Change Scenarios: The previous
thousand tons through the years of 2052s, 2050s, 2075s studies were predicted that the Evapotanspiration (ET )
and 2100s, respectively, compared with the total will  be increased  according  to  large  decrease flow
production of 2011(8105.3 thousand tons). model  (CGCM2) by  6.0,  9.0% and 5.0, 8.0% for the A

and B scenarios, respectively, through the period of
affected also by futuristic temperature change, whereas 2025s – 2050s. Also, the ET  will be increased according
the total production will be decreased by 271.1, 266.2, to small decreased flow model (ECHAM4) by 1.0, 4.0%
253.3 and 239.3 thousand tons through the years of 2052s, and 1.0, 5.0% for the A and B scenarios, respectively
2050s, 2075s and 2100s, respectively, compared with the through the same period.
total production of 2011(305.6 thousand tons). On the other hand, the Nile River flow at High Aswan

Dam (HAD) will be decreased as a result of air temperature
Projected Change in Food Gap and Target Area of the and ET  increase due to climate change according to
Studied Crops with and Without Climate Change: CGCM2 model with -18.0% by decrease of the Nile flow
Results illustrated in Table (4) indicated that the area rate from 55.5 to 45.5 (bcm) during the period of 2025s and
significant increases in local consumption from studied with -36.0% by decrease of the Nile flow rate from 55.5 to
crops (potato, tomato and green bean) according to 35.6 (bcm) through the period of 2050s. The Nile flow at
gradual population rate increase (by 2.07 annually) HAD will be decreased according to ECHAM4 model with
through the period of 2025s to 2100s compared to the year -6.0% by decrease of the Nile flow rate from 55.5 to 52.3
of 2011. This increasing in local consumption as result in (bcm) during the period of 2025s and with -12.0% by
increasing population rate will be increased the decrease of the Nile flow rate from 55.5 to 49.1 (bcm)
consumption gap from -1396.6, -3415.7 and 103.8 to - through the period of 2050s, Data presented in Table (5).
8658.7, -21177.5 and 630.3 thousand tons for potato, Data presented in Table (6) showed that the intended
tomato and green bean, respectively, through the period irrigation water requirements for studied crops as a result
of 2025s to 2100s. Therefore, this gap will be increased as in Evapotranspiration (ET ) increase due to climate
a result to interaction effects between climate change and change will be increasing according to A  scenario and
population growth increase, whereas this interaction will CGCM2 model (6.0-9.0% ET  increase) for potato, tomato
lead to increase the consumption gap from -1765.4, -4793.6 and green bean from 1942.0, 3653.8 and 2940.4 (m /feddan)
and -138.3 to -9483.0, -23228.1 and -696.6 thousand tons to 1990.0, 3757.2 and 3023.6 (m /feddan), respectively
for potato, tomato and green bean, respectively, through through the period of 2025s – 2050s compared to the
the period of 2025s to 2100s. actual water requirements of study crops at the year of

In order to overcome on consumption gap increase 2011. According to the above the total irrigation water
from studied crops due to increase population growth, requirements for total intended areas for studied crops will
should be increased the target cultivated areas of potato, be increased from 464.2, 2937.0 and 278.7 (M m ) to 1450.0,
tomato and green bean from 462.6, 720.8 and 86.7 to 4404.2 and 413.9 (M m ) through the same period
1128.9, 1790.8 and 209.5 thousand feddan, respectively, respectively.
through the period of 2025s – 2100s compared to the The results also indicated that, according to B
cultivated area in 2011. Therefore, these intended areas scenario and CGCM2 model (5.0-8.0% ET  increase) the
should be increased also as result to interaction effects water requirements of potato, tomato and green bean will
between population rate increase and futuristic climate be  increased  from  1923.0, 3619.4 and 2912.7 (m /feddan)
change for studied crops from 728.6, 1172.2 and 136.9 to to  1978.5,  3722.8 and   2995.9   (m /feddan),  respectively,

0

2

Therefore, the total production of green bean will be 2

0

2 2

0

0

2

0
3

3

3

3

2
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3

3
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Table 4: Impact of population rate and climate change on consumption and cultivated area gaps of studied crops

With population rate change
-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Local consumption (1000/ton) Consumption gap (1000/ton) Suggested target area (1000/fed.)
------------------------------------------------- ------------------------------------------------- -----------------------------------------------

Years Potato Tomato Bean Potato Tomato Bean Potato Tomato Bean

2011 3491.4 8539.3 259.4 - - - - - -
2025s 4888.0 11955.1 363.2 -1396.6 -3415.7 -103.8 462.6 720.8 86.7
2050s 7332.0 17932.2 539.6 -3840.6 -9393.3 -280.2 686.8 1080.9 127.8
2075s 9741.1 23824.7 713.4 -6249.7 -15285.4 -454.0 907.9 1435.8 168.2
2100s 12150.2 29716.8 889.7 -8658.7 -21177.5 -630.3 1128.9 1790.8 209.2

With population rate and climate change
2025s 4888.0 11955.1 363.2 -1765.4 -4793.6 -138.3 496.5 803.8 94.8
2050s 7332.0 17932.2 539.6 -4296.1 -10909.0 -319.6 728.6 1172.2 136.9
2075s 9741.1 23824.7 713.4 -6878.8 -17036.1 -506.3 965.6 1541.3 180.3
2100s 12150.2 29716.8 889.7 -9483.0 -23228.1 -696.6 1204.5 1914.3 224.6
T value 5.6 11.3 6.7 5.6 11.3 6.7** ** ** ** ** **

P value 0.01 0.001 0.007 0.01 0.001 0.007

(**): significant at 1%

Table 5: Projected averaged change in ET  and mean annual flow into High Aswan Dam (HAD)0

ET0
(1)

---------------------------------------------------
A B Nile flow at HAD2 2

(2)

--------------------- ------------------- ---------------------------------------------------------------------------------------------------------------
Model 2025s 2050s 2025s 2050s 2011 (BCM) 2025s (%) Change flow (BCM) 2050s (%) Change flow (BCM)

CGCM2 6.0% 9.0% 5.0% 8.0% 55.5 -18.0 45.5 -36.0 35.6
ECHAM4 1.0% 4.0% 1.0% 4.0% 55.5 -6.0 52.3 -12.0 49.1

(1) Georgakakos and Huaming [9].
(2) El-Shamy et al. [8].

Table 6: Irrigation water requirements of studied crops according to A and B  climate change scenarios2 2

Scenarios Model ET Year Water requirements (W. R.) Potato Tomato Green bean0

2011 Actual W. R. 1832.0 3447.0 2774.0*

A CGCM2 6.0% 2025s W. R. /fed. (m ) 1942.0 3653.8 2940.42
3

W. R. / Total cultivated area (Mm ) 964.2 2937.0 278.73

9.0% 2050s W. R. /fed. (m ) 1990.0 3757.2 3023.63

W. R. / Total cultivated area (Mm ) 1450.0 4404.2 413.93

ECHAM4 1.0% 2025s W. R. /fed. (m ) 1850.3 3481.5 2801.73

W. R. / Total cultivated area (Mm ) 868.7 2798.4 265.63

4.0% 2050s W. R. /fed. (m ) 1905.0 3584.8 2884.93

W. R. / Total cultivated area (Mm ) 1388.0 4202.2 394.93

B CGCM2 5.0% 2025s W. R. /fed. (m ) 1923.0 3619.4 2912.72
3

W. R. / Total cultivated area (Mm ) 903.0 2990.2 276.13

8.0% 2050s W. R. /fed. (m ) 1978.5 3722.8 2995.93

W. R. / Total cultivated area (Mm ) 1441.5 4363.8 410.13

ECHAM4 1.0% 2025s W. R. /fed. (m ) 1850.3 3481.5 2801.73

W. R. / Total cultivated area (Mm ) 868.7 2798.4 265.63

4.0% 2050s W. R. /fed. (m ) 1905.0 3584.8 2884.93

W. R. / Total cultivated area (Mm ) 1388.0 4202.2 394.93

Source: calculated from tables (4-5).
(*) CAPMAS [1]
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through the period of 2025s – 2050s compared to the order to adapt to future challenges such as climate change
actual water requirements of study crops at the year of and drought phenomena's. Other studied include the
2011. It is the clear from the above the total water overall crop map with the actual water resources and
requirements for total target areas for studied crops will be determine maximum production and benefit for each m of
increased from 903.0, 2990.2 and 276.1 (Mm ) to 1441.5, water.3

4363.8 and 410.1 (Mm ) through the same period,3

respectively. REFERENCES
Concerning  the A  scenario and ECHAM4 model2

(1.0-4.0%), the results indicated that the irrigation water 1. CAPMAS, 2012. Central Agency for Public
requirements of potato, tomato and green bean will be Mobilization and Statistics, 2012. Statistical
increased from 1850.3, 3481.5 and 2801.7 (m /feddan) to yearbook, September 2012.3

1923.0, 3619.4 and 2912.7 (m /feddan), respectively, 2. FAOSTAT, 2011. www.fao.org.agro- statistics3

through the period of 2025s – 2050s compared to the database.
actual water requirements of studied crops at the year of 3. IPCC, 2010. Climate Change 2010: The Scientific
2011. The total irrigation water requirements of target Basis, Summary of Policymakers-Contribution of
cultivated areas of studied crops will be increased as Working Group I to the IPCC Fourth Assessment
according  to  previous  model  from  868.7, 2798.4 and Report 2010.
265.6 (Mm ) to 1388.0, 4202.2 and 394.9 (Mm ) through the 4. Houghton, J., Y. Ding, D. Griggs, M. Noguer, P. Van3 3
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