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ABSTRACT 
Iran has had long and successive periods of drought in spite of having wetlands, dams and 
lakes. Hence, it is a vital need to protect the surface water resources. The 
majorenvironmental problems caused by the lack of resources management need to be 
solved through providing proper solutions. It seems necessary to offer solutions for 
reducing the agriculture water consumption and the evaporation of surface water 
resources which can contribute to sustainable development in regions with a crisis. Paying 
attention tothe desertification projects and dust haze issueswhichescalate as the global 
temperatures rise, along with domestic and economic solutions to entrepreneurship and 
job creation in these areas are highly important. The solution proposed in this paper 
isJojoba plantationin the central areasof haze and transforming it into vegetation in orderto 
reduce the evaporation of water resources. Industrial companies in the world producetwo 
products, namely,Aquatainand water-saver to reduce evaporation. In this paper, we tried 
to compare these two products with Jojoba-alcohol-based material and discuss their 
advantages and disadvantages in Iran. Also, damswhich have the potential for 
usingmonolayer are introduced. 
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INTRODUCTION 

 

The annual consumption of more than 90 percent of waterin agriculture is an indicator of the indiscriminate 

use of water in this sector which requires a special look at the type of plantation and the new pressurized 

irrigation systems. Moreover, the evaporation rate of water resources in the agricultural sector, which includes 

13 percent of water consumption in this sector, is considerable. The remarkable point is that the national water 

document of the country shows that plans have been made on the current and underground potentials in the last 

and the present decades, whereas an effective factor and potential, i.e. the evaporation which includesabout 280 

billion cubic meters (70%) out of 413 billion cubic meters of annual rainfall of the country has not been 

considered. A statistic which is only less than the 79 percent evaporation rate in Africa and the 80 percent in 

Australia and higher than the rest of the world. It is worth noting that Iran ranks 114 in the Environmental 

Performance Index (EPI) report and major concerns in this index are related towaterand air pollution. If we 

consider the level of artificial lakes thathave been created as a result of dams or the wetlands as 350 square 

kilometers and assumethe evaporation rate as 1.2 meters per year on the average, the amount of fresh waterwill 

be about 420 million cubic meters which is of vital importance for a country like Iran, which is located in arid 

and semi-arid region (Ministry of Energy, 2009). Considering the high potential evaporation in the low-

latitudesdue to the angle of the sun rays as well as the disproportionate spatial and temporal distribution of 

rainfall, the understanding and estimation of aphenomenon such as evaporation requires more reflection and 

meditation on the basic studies and planning. Therefore, the use of evaporation reduction methods such as 

monolayer at special times with minimal environmental impact is important and it is considered as a priority that 

can both protect wetlands and lakes and preserve an amount ofwater equal to the construction of several dams. It 

also attractsthousands of migratory birds to Iran’s wetlands annuallyand helps us to protect the environment for 

future generations. 

 

1. Methods of evaporation reduction: 

Methods of evaporation reductionare divided into two types: physical and chemical. Physical methods 

entirely reduce the evaporation, but they have environmental damages on organisms in the water and birds of 
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prey and affect the natural beauty of the region Whereaschemical methods cause about 30percent of evaporation 

reduction. Climate, physical and qualitative conditions are very important for the annual evaporation rate. 

Climatic conditions such as temperature, wind speed, as well as the difference between vapor pressure and 

atmospheric pressure in the contact area are among the effective factors in areas where these monolayers are 

used. According to Table 1, thegiven results are obtained which show the importance of reducing evaporation in 

areas at different times. The maximum monthly evaporation occursin the watersheds of the Persian Gulf, 

UrmiaLake, the Caspian Sea and Markazi in July. The maximum monthly evaporation of Sarakhs watersheds 

occurs in September. The maximum monthly evaporation of Hamoon watersheds occurs in August. 

 
Table 1: Yearly evaporation rate (2009-10) (volume in million cubic meters) (Barideh, Mahand GHElias, 2008; Mohammadi, et al., 2011). 

Basin 
Number 

of dam 
Oct. 

Nov

. 
Dec. Jan. Feb. Mar. Apr. May June July 

Aug

. 
Sep. Sum 

The Persian 
Gulf 

23 47 26 14 13 16 28 50 75 126 140 126 103 765 

Urmia Lake 6 8 4 1 2 2 7 8 10 20 23 20 15 117 

Caspian Sea 29 16 8 2 2 3 5 9 23 54 62 59 42 285 

Sarakhs 4 5 6 8 4 0 0 0 0 5 26 23 44 121 

Markazi 19 10 4 2 2 2 8 10 14 24 26 22 16 141 

Hamoon 2 10 5 2 2 4 7 10 16 22 28 29 23 158 

 

According to the statistics recorded in water year 2009-10, for 83 reservoir dams (93% of the total volume 

of the reservoirs in the country),the total evaporation rate in six major basins of the country in each month is 

shown in table 2. 

 
Table 2: Monthly evaporation rate (2009-10) (volume in million cubic meters) (Barideh, Mahand GHElias, 2008; Mohammadi, et al., 

2011). 

Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sep. sum 

96 51.6 29.6 24.2 26.4 54.5 87.4 138.4 250.6 305 279.5 243.2 1586.4 

 

The maximum monthly evaporationof the country in July of the water year 2009-10 is 305 million cubic 

meters, equal to 22/19% of the total annual evaporation. And the volume of evaporation in the second half of the 

water year 2009-10 is 1304 /1million cubic meters, equal to 82/20% of total annual evaporation. 

Studyingthe internal and external origin of dust haze in western areas of the country, we realize that the 

main factor for its creation is the loss of water or vegetation. Unfortunately, solutions which were considered in 

the past were only damsconstruction and water transfer; and attention was not paid to the reduction of 

evaporation until the crisis reached to the point when managers could not ignore these issues. The approaches 

which could encompass the common goals of the Ministry of Jihad-e Agriculture, Ministry of Energy (Water 

Resources Management) and Iran’s Department of Environment were not considered and the solutions were 

applied temporarily without long-term perspectives; and this necessitated the creation of new environmental 

protocols for the dust haze in the region. 

 

Advantages ofJojobaalcohol and plant in Iran: 

The transparency of Jojoba alcohol,compared to water-saver and Aquatain,causes that when it is diffused on 

the water surface, no problem will be there for migratory birds which want to eat the fish. Currently, the mulch 

used in the deserts of the country is a chemical product and it totally blackens the area in which it is sprinkled 

on; and this will result in the rise in temperature of the region. Jojoba plantation can help the stabilization of the 

soil and the desertification. Table 3 shows a Comparison of nano-coating products to reduce evaporation. 

 
Table 3: Comparisonofnano-coatingproductsto reduceevaporation 

Product Water Saver Aquatain Jojoba alcohol 

Reduce evaporation(%) 30 40 33 

Itchy eyesandskin yes yes No 

Reduction of dissolved oxygen Low Low Low 

Reducevisibility of  prey birds yes yes No 

Duration 2 to4 days 2 to4 days 3 to4 days 

Resistance to wind(km/hr) Less than16 More than16 Not studied 

Temperaturelimitation 42° C 42° C Not studied 

limitation of performance Lessthan 15,000hectares Unlimited Unlimited 

 

It should be noted that the effect of mulch disappears after 5 years and it is required that it be resprinkedin 

some areas. In some areas such as Khuzestan, mulching is not needed. The reason is that such areasare humid 

and Jojobaplantation will cause the sand dune stabilization. It is about a decade that the country has faced the 

dust haze phenomenon and more than 20 provinces arecurrently affected by this phenomenon. The dust haze has 

so far created a lot of environmental problems as well as respiratory problems for the people of the provinces in 
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the country. Iran is one of the water-scarce areas of the world. Since the maximum amount of water is used in 

agriculture and with regard to the fact that Iran has many arid and semi-arid areas, therefore, cultivating the 

plants which are adaptable to water shortage conditions and resistant against bad climatic conditions is very 

significant. The lack of rainfall and water limitations are the major problems in agriculturewhich should be 

solved.Due to its unique agricultural characteristics, Jojoba plant has great potential for plantation and 

development in semi-arid areas of the country. Its unique characteristics caused that countries such as Jordan 

and America use it for the production of biofuel. 

According to the climate classification a large part of Iran is influenced by warm climate. The climate is hot 

and dry in the Central Plateau and it is hot and humid in the southern coast and islands. In the hot and dry 

climate, the rate of evaporation is more than rainfall and the temperature difference between day and night 

reaches to 25 degrees Celsius. On average summer temperature is around 45 and 30 degrees Celsius in winter. 

The relative humidity is very low and it rarely rises more than 50% and generally is about 10-20 percent. 

Temperature changes during the day and night causes hot winds and generally high-speed hurricanes. These 

conditions are not suitable for concrete works and the strength and reliability (longevity) reduces significantly; 

thus, special measures must be taken to access durable concrete. Basically, to achieve high-strength and high 

quality concrete, a suitable environment is prepared for reaching the maximum resistance at the end of concrete 

pouring operations. Concreting in hot weather poses special problems which are mainly due to too-rapid 

evaporation. The most common way, now used all over the world, is covering the concrete surface with a thin 

layer to prevent water evaporation. This process will not have a negative impact on the concrete if the suitable 

type of concrete is used; instead it will bring along the properties of a good curing. After a month, it will 

gradually be gone due to the atmospheric effects and the Jojoba alcohol method has this advantage compared to 

other methods. The products for evaporation reduction which are in contact with the water surface are all 

alcohol-based. For this purpose, Estefta’ was asked form the office of the religious leader, Ayatollah Ali al-

Sistani. Based on the Estefta’ of code 235314, due to the very low percentage of alcohol compared to the water 

used to reduce evaporation in water resources with alcoholic monolayer, the response is as follows (alcohol is 

clean, and if the ratio of alcohol is less than 2%, drinking is permitted). Another advantage of Jojoba alcohol 

compared to other products is that it has anti-viral and anti-fungal properties; also, it is calorie-free which makes 

it suitable to be used for outdoor pools and water coolers.  

 

Application of monolayers in Iran: 

In this paper, due to the lack of data on wetlands and lakes, dam’s data are used. According to the data 

analysis, once the cost of water in each dam is determined, it is concluded that the use of monolayer is 

economic. On average, 30 percent of evaporation volume has been calculated so that the volume of water that 

can be preserved is determined with regard to the water shortage crises. Drinking and non-drinking water 

program helps to more assuredly use chemical monolayer techniques in places with non-drinking water. Dams 

have been prioritized and listed in Table 4 based on the evaporation volume. 

The average speed and the mean temperature of every area where a dam is constructed are also given. The 

ability of the monolayer to combine with other alcohols is determined by the temperature range of each region. 

Then, the most optimal combination for each region is used by the construction companies and the cost is easily 

calculated based on the level of dam’s lake. Due to the fact that the price of water was unclear in each region 

and administrative cost of eachtechnique of evaporation reduction is different, the array of products prices and 

comparison of water preservation with monolayer are avoided. 

According to Table 4, 119.5 million cubic meters of water per year can be retained by the monolayer for the 

evaporation reduction in these 14 dams, whereas the evaporation volume will increase each year with regard to 

the global warming. There are many ways to reduce the rate of evaporation in dams including physical methods 

such as the use of floating coating in the form of materials like polyethylene, wax, and foam, the use of floating 

objects to create shadow structures or chemical methods. Chemical methods are less expensive than the physical 

methods and they are consistent with the ecosystem and the environment. Meanwhile, the technique of Jojoba 

plantation in deserts and the central areas of haze dust instead of mulching can help to permanent employment 

in those regions and preservation of water resources. 

This substance can be used in all large concreting such as water channels, and hall floor and area. It is 

recommended that it be used in places where the concrete is exposed to sun or wind and the water evaporation 

of the concrete is rapid, especially in southern areas of Iran. Desert wetlands which are also known as Playa, 

Season Lake, are mainly extended in the 15-35 degrees latitude. In Iran, there are about 60 large and small 

playas and all domestic watersheds end at these playas. Iranian desert wetlands are very important in terms of 

environmental values such as biodiversity conservation, habitat for migratory birds, halophyte plants habitat, 

region’s climate balance, large amounts of stored carbon, and ecotourism; and thus, preserving their water is 

very vital. 

Therefore, vast desert zones, areas exposed on desertification and desert wetlands should be managed 

through a comprehensive cross-sectional perspective, i.e. the sustainable development and land-use planning 
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perspective. The rational and scientific management can activate all the potentials and opportunities and 

consider the threats and challenges with which these regions are facing. 

According to the data available in Iran and other countries in the region, it can be declared that the 

cultivation of Jojoba which is a resistant plant and its conversion to different products with different applications 

in areas with water shortage can help to overcome the water shortage crisis through the integration and 

coordination of state agencies rather than too much spending for various purposes.  

Compared with the two other products, this alcohol has an environmental cycle and it is very low-cost and 

suitable for dry climates. With regard to the basic structure of jojoba and considering the non-growing condition 

of more than 90 percent of the country, this plant will have great potential for the future and several 

environmental problems can be solved at low costs. 

 
Table 4: The rate of reduced evaporationof Iranian damsbased on themaximum evaporation rate priorityand characteristics ofthe dam lake 

No
. 

Dam Basin Goal 
Volu
me 

percent 

of 

evapora
tion to 

total 

input 

percen

t of 

evapor
ation 

to total 

input 

percent of 
evaporatio

n to 

reservoir 
volume at 

the end of 

watery 
year 88 

The 

averagete

mperatur
eduring 

the 

second 
halfof the 

watery 

year 

Averagere

servoirlev
elsin the 

second 

halfof the 
watery 

year(km2) 

The 

averagew
ind 

speedin 

the 
second 

halfof the 

watery 
year(km/

hr) 

equivalent 
volume to 

30% 

reduction of 
evaporation 

in the first 

half of the 
solar year 

1 
Chah
nime 

Hamo
on 

Potabl
e 

700 13.1 12.9 33.2 31.4 44.0 23.3 38.4 

2 
Doos

ty 

Sarakh

s 

Potabl

e 
1250 13.9 14.2 11.9 27.0 44.0 9.5 28.6 

3 
Doro
odza

n 

Marka

zi 

Potabl

e 
960 17.4 15.6 14.3 24.6 30.5 7.8 12.1 

4 Jagin 
The 
Persia

n Gulf 

Potabl

e 
300 17.6 20.5 16.1 34.8 20.2 15.1 8.9 

5 

Ra'is

aliDe
lvari 

The 

Persia
n Gulf 

Potabl

e 
685 7.8 11.0 121.0 34.1 7.6 12.0 4.9 

6 
Pishi

n 

The 

Persia
n Gulf 

non 

Potabl
e 

168 14.5 13.7 17.5 33.2 10.3 10.3 4.6 

7 

Salm

anFar

si 

The 

Persia

n Gulf 

Potabl

e 
1400 15.5 19.4 30.9 31.8 8.1 6.8 4.3 

8 
Hasa
nlu 

Urmia 
Lake 

non 

Potabl

e 

94 39.0 39.9 27.1 20.6 14.1 6.6 4.0 

9 
Zariv

ar 

The 
Persia

n Gulf 

non 
Potabl

e 

54 37.6 86.5 61.4 22.0 12.0 7.8 3.7 

10 
Chog
hakh

our 

The 
Persia

n Gulf 

non 
Potabl

e 

42 41.7 52.3 235.1 17.0 10.4 9.5 2.9 

11 
Alag

ol 

Caspia

n Sea 

non 
Potabl

e 

70 86.5 99.9 1150.3 25.2 8.9 3.3 2.7 

12 Jiroft 
Marka

zi 

non 

Potabl
e 

369 12.1 16.8 24.3 29.0 3.7 4.7 2.3 

13 
Sivan

d 

Marka

zi 

Potabl

e 
150 56.8 50.8 68.8 24.3 2.0 7.8 1.4 

14 

Panz

dahK

horda

d 

Marka

zi 

Potabl

e 
200 25.7 13.7 14.4 24.0 2.2 2.8 0.8 
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