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Summary of the proposal (patented):  

I. Yearly supply of 3 to 7 km3 of water from Caspian Sea (-28m below the world-

ocean's level ) to Uremia Lake by pumping to a level of +1600 m over world-ocean's 

level (A, B and C) and then transferring it through  a 320 km long channel or pipe to 

the coast of  Urmia Lake  at  +1275m over world-ocean's level (D) 

II . Conveying part of this sea water in a pressurized pipe (E) for creation of circa 20 -30 

bar presser at the destination (because of the height difference of ca.300 m between the 

opening and end of the pipe line) to be used for injection to R.O. desalinations filters 

(F) for supply of fresh sweet water (G) in the coastal areas and discharge the saline 

waste water (H) into the lake; 

III . Using part of the conveying sea water for industries such as aquaculture (J),é and 

then returning it back to the main stream of channel or pipe line; 

IV. Using the idle capacity of pumping system (A) for building of a reservation electric 

generation plant (I). 
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Introduction:   

     "Uremia Lake, an internationally important wetland, home of a unique brine shrimp species 

(Artemia) and seasonal settlement for thousands of migrating birds is in great danger.  

 

Uremia Lake has been facing a grave crisis over the past 10 years. Prolonged drought is threatening 

the lake's biodiversity and ecology. Reduction of water depth by 6 meters, increasing water salinity 

to saturation level (much higher than tolerance range of Artemia and migrating birds), appearance of 

huge salt fields around the lake, and huge reduction in Artemia population, is alarming indications of 

gradual total desiccation of the beautiful and unique ecosystem, the Lake Uremia. The salinity 

ranges from 330 to 400 ppt at different areas of the lake and one can easily see salt crystallization on 

the surface of the lake with naked eye. It is interesting to know that Artemia is still struggling and 

fighting against this extreme salinity and one can observe them alive swimming in the lake. The lake 

has reduced in depth by over 6 meters and huge areas around the lake have dried up forming vast 

salty desert. It seems the lake is in the process of drying up and therefore Artemia urmiana and the 

water birds depending on the lake are being threatened to extinction. Based on research done by a 

number of international experts, the Uremia Lake has been the only home of Artemia urmiana, one 

of the oldest populations of Artemia who has inhabited the lake since millions of years ago. The lake 

is losing its international importance as a unique region for thousands/millions of migratory birds 

which used to spend their winter or lay eggs and feed their offspring with nutritious Artemia. As the 

lake is a major hub for migrating birds throughout Western Asia and Eastern Africa, the evolution in 

Lake Uremia is an issue transcending Iranian borders and is truly of regional/global importance. " 

 
Source: http://www.isslr.org/news/newsone.asp?qnewsid=315 

 

Uremia Lake, the nature of the crisis and the proposed solution: 

     The volume of Uremia's water body and its surface level, a shallow and closed hyper saline lake, 

has been and is a constantly changing phenomenon. Fig.1 and 2 show the recorded fluctuation of its 

surface level, from year 1940 to 2000 (red line) and from 1993 to 2009. The water body magnitude 

in any time depends on two main factors: the rate of surface evaporation (which is nearly a constant 

factor) and the amount of water entering the lake from its drainage system of about 52000 km2. The 

precipitation regime of the area has been in great changes over the time which has caused the current 

drought and catastrophic condition in lake's surface level and volume. Since the total salt content of 

the lake is constant, circa 8 billiard metric tons, the salinity of the lake water varies from 14% in the 

wet periods to 35- 40% in the dry periods. The change in volume and salinity of the lake can lead to 

four different typical scenarios as shown in the Fig 3. Currently the lake is experiencing scenario (2) 

with dangerous tendencies toward scenario (1), whiles the desirable scenarios, which is the aim of 

present proposal to realize, are scenarios (3) and (4).  

 

     As shown in the schematic fig. 1 and 2, the actual fluctuation of the lake's water level (and 

consequently its volume) is very dramatic and theoretically consists of two integrated categories: 

first, annual fluctuations, which are approx. 60-90 cm, and second: periodical fluctuations, which 

http://www.isslr.org/news/newsone.asp?qnewsid=315
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are ca.3-6 meters during a decade long period. In such a shallow lake, the dramatic fluctuations in 

level and volume causes severe and fundamental changes in chemistry and range of salinity as main 

factor in the bio-ecology and living space of Artemia Urmiana and related fauna and flora.  
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Fig.2   

Source: USDA, foreign agricultural service 

     The Uremia Lake has a very fluctuative nature. This arises from the fact that 3 of 4 main factors 

interacting in the lake are constants: geography, salt content and total heat of the sun radiation, while 

the fourth factor i.e. precipitation, is strongly changing and uneven phenomenon. Therefore, the lake 

has neither experienced a stable and fixed volume nor salinity range, coastal shape and line during 

its millions years long life; it has always been subject to unpredictable and uncontrollable 

fluctuations in every aspect of its life. Therefore, we can't await any better and more stable condition 

in the future, especially when a big portion of the water volume naturally discharged into the lake is 

stopped and stored behind numerous reservoir dams (ca. 40) for irrigation and domestic use in its 

precipitation catchment area. On the other hand, in recent decades the lake has been facing frequent 

and long lasting periods of drought and rain poor climate conditions due to the global warming.  

 

     The huge and sever demand for the very limited and inadequate water resources in the region and 

its vicinity, make relaying on these resources alone for the future of the lake quite naive and 

unrealistic. In the best case, it can only satisfy a very small and limited portion of the needs, for the 

rest we have to look after resources outside the region. Keeping in mind the fact that the reasonable 

estimate of annual fresh water inflow to the lake is approx. 3 to 5 km3, it becomes obvious that the 

crisis cannot be removed automatically, because the minimum annual surface evaporation is approx. 

6 km3. Repeating problems arise from the fact that there will be an inevitable deficit in the water 

budget of the lake.   
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     Generally speaking, in order to break this vain circle once forever, the attitude toward the lake 

must change fundamentally. From many points of views, the Uremia Lake is so unique and precious 

asset that deserves to be handled in a long term constructive and fundamental manner instead of 

passive, reflective and short term actions. The attempts must be concentrated on bringing the lake to 

an ideal and hydro-ecologically sustainable state once forever, i.e. a permanently stabilized state. 

This is possible only by elimination of "periodical fluctuations" and careful administration and 

regulation of "seasonal and annual fluctuations". In other words, we have to try to find a way to 

realize the desire for "volumetric & hydro-ecological stabilization and permanence of Uremia Lake". 

fig. 4 illustrates this idea, where the red curve, which represents the current instability and vacillative 

nature of the lake, gradually develops (through emergency rescuing and following regeneration) into 

the blue curve showing a stable, controllable and sustainable surface level, water body volume, 

salinity range and coastal line. According to a rough estimation, there is an immediate need for some 

10 to 15 km3 of water for restoration of the water volume to an ecologically minimum level (fig. 3, 

sencario3), and then for following stabilization/permanence step, in the most suitable hydro-

ecological level (scenario 4) an additional amount of 20 to 35 km3. 
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     Where from all this relatively huge quantities of water can be provided? The available 

information and evidences prove that the volume of water needed for the stabilization of Uremia 

Lake will not be available in the rivers of its precipitation catchment area or even in the rivers of the 

neighboring areas. The only available/accessible/reliable source of water is Caspian Sea in a 320 km 

long distance. Fortunately, the water quality of Caspian Sea is very suitable for this purpose: its 

salinity is just 1.2% (1/3 of the ocean water) and therefore would not increase the salinity of the 

Uremia Lake. The idea of supplying water from Caspian Sea to the lake is demonstrated in fig. 5-7. 

Caspian sea water must be lift pumped up to +1600 m level from Caspian Sea level (-28m) and then 

released to an approx. 300- 320 km long channel flowing downward by gravity force until its final 

destination, Uremia Lake in a approx. 300m lower level.  First 200 km of the channel must be built 

but for the remaining 100 km, the bed of "Aji river" (a saline river) can be utilized, fig. 5 and 6. 

 

     It  is Interesting to notice that a water volume equal to an approx. 60 mm thick layer from Caspian 

Sea surface will be enough to rescue the Uremia Lake and restore its ideal/ecological level and for a 

volumetric permanence, some approx. 8 to 16 mm thick layer will be sufficient annually!              

 

 

     Saving and restoration of the lake's hydro-ecological system as a living space for Artemia 

Urmiana is not the only targets of the present proposal, but also includes a wide range of ideas for an 

overall development and boom in the North Western region of Iran such as: tourism, health tourism, 

aqua-fisheries, desalination of sea water for agriculture, housing é  
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     When the water pumped from Caspian Sea arrive the destination, it must be distributed in the 

coastal circle channel in a pattern similar to the natural pattern of rivers joining to the lake, figure 11. 
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     Two of many alternatives for water supply pattern (volume per year) from Caspian Sea to Uremia 

Lake are schematically shown in figure 6 below. The transfer of the water should be carried out in 

three main phases: the first is emergency or rescuing phase, the first 3-5 years, during which the 

urgently needed amount of water from ca 15 to 20 km3 is supplied for regeneration and 

rehabilitation of the lake's hydro-ecological minimum condition;  and in the second phase which can 

be called rehabilitation/regeneration phase, during which the maximum and ideal volume of the 

water body is established which can take some another 3-5 years and include supply of another 20 to 

25 km3 of Caspian sea water. The third phase, which is the permanent and normal phase, the needed 

complementary and/or regulatory amount of about 2.5 to 5 km3 per year, is supplied to consolidate 

and maintain the ideal hydro- ecological volume of the water body of the lake according to the ideas 

illustrated in figure 4. 

 
 

     During  the third phase, part of the pumping capacity will remain idle and therefore can be used 

for foundation of an electric power/pumped storage plant as shown in schematic figure 10.  
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     The supply of water from Caspian Sea to Uremia Lake beside the fulfillment of its main aim: 

regeneration and stabilization of Uremia Lake's hydro-ecological systems can also create tremendous 

amount of chances and vast number of opportunities for the overall development and socio-

economical sustainable growth of the north-western regions and provinces of Iran as partly listed 

below: 

 

- Investment in the production of Artemia Urmiana and its cyst in large scale which can reach up to a 

business of 10 billion dollar per year,  Iran becoming main producer and exporter of this item; 

- Restoration of the natural habitat of the wild life including hundreds of different species; 

- Huge investment in the aquaculture industries such as fisheriesé; 

- Investment in halophyte agriculture and Biomass using saline Caspian sea water in vast areas in the 

region; 

- Production of badly needed sweet water from 1.2% saline Caspian Sea water by R.O. technology in 

very easy and cheap method by using gravity force for creation of the necessary pressure and 

avoiding electrical power consumption; 

- Establishment of industries which need huge quantity of water; 

- Investment in truism, especially health truism (saline mud therapy) in the coastal areas and using 

attractive opportunities of the Lake and its vicinity. 

 

 

 
 

- Investment in coastal housing projects; 

- Huge improvement of city landscape in Tabriz, the biggest city of the region, by letting Caspian Sea 

water pass permanently through the two rivers of Tabriz: Aji and Mehran rivers. 


