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Location 

 

Bounding box of 10 x 10km  

containing the borders of the 

aquifer and the community of 

irrigators 

 



Los Sotillos Aquifer 

• In pink, the borders of the detrital aquifer outcrop  

• In green, the borders of the profitable aquifer 

• In yellow, the labels of the 11 piezometers 

• The red bounding box is the one in the location slide 

 Type: Detrital alluvial, permeable layers of sand and 

gravel, 

 Depth to the impermeable layer below: 5- 90m, 

 Impermeable layer below: loam and silt, 

 Hydrology: Not confined aquifer. Independent, not 

connected to the neighbouring rivers or other water 

bodies, 
 Terrain: Flat and low, ≈70 MASL- ≈ 100 MASL all the area, 

 Water tables: Relatively shallow. It depends on the 
piezometer considered, but≈40 MASL was the minimum 

measured in the 90´s drought in a point, while ≈70 MASL 

is a recurrent maximum measured in another one. Good 

response to abstraction and recharge, 

 Springs: It had some springs before, but the levels are 

not high enough anymore, 

 Artificial recharge: Not used. There was a pilot project 

(info here: 

http://aguas.igme.es/igme/publica/sim_aguas_almeria/c

omunicacion8.pdf). It failed because the neighbouring 

creek flows with a lot of sediments, not enough to allow 

the water to be filtered in the ponds and other devices 

we set up. 

 

 

 



The community of irrigators based on los 

Sotillos Aquifer: Foundation history 
 The Sotillos Aquifer was discovered in 1967 with a mechanical survey resulting from a 

hydrogeological study (geology and geophysics) carried out by the physicist and geologist D. 

Florencio Fernández Alonso, who rest in peace, for the owner of one of the farms. 

 Initially the area was dedicated to rainfed agriculture, but around the 70´s, people started to 

drill and “discover” groundwater, 

 Step by step, the owners started to hire specialists to measure groundwater and began to 

irrigate their plots, 

 Gradually, the model changed from rainfed to irrigated, 

 In the 80´s, the aquifer was under very active use while the Spanish water law was being 

conceived, with the changes and debates about the concepts of water rights, so the 

irrigators started to be aware of the need to get together, coordinate and act as an unified 

entity, 

 The foundation and the rules were a coordinated effort without skeptics, promoted 

administratively and technically by a hydrogeologist that became very familiar with the area 

and supported by some champions within the community,  

 In 1987, we were granted the category of community of irrigators, being the first one only 

100% groundwater-based by that time in Andalucía, and one of the firsts in Spain, 

 The community is established with the main aim of managing the aquifer as a source for 

irrigation. We have statutes and rules,  

 



The community of irrigators based on los Sotillos 

Aquifer: Some facts 

 They are 21 irrigators and farms (land owners) located on top of the 

aquifer, and about 50 wells of water 

 The irrigable surface of the community is of 2.450 Has(24,5 km2) 

 The size per owner is uneven, 

 Each farm has from one to several wells from which they extract their own 

water, 

 Wells have 20 cm diameter as an average, and a depth between 30 and 100 

meters 

 All use submerged water pumps, 
 

 

 



The community of irrigators based on los Sotillos 

Aquifer: Basic management (I) 

 Generally in Spain, and in Andalucía in particular, the communities of irrigators 

depend on and report to the River Basin District Authorities, so it is the case, 

 However, this one is very independent with regard to water management, 

since it relies on exclusively on the aquifer underneath them, 

 The irrigators pay no water levy to the RBD Authority and they manage their 

water use according to the aquifer status, 

 To decide the allocation per user, we track the aquifer and assign the water per 

hectare for the coming year, 

 Thanks to that, the water table level trends have been slightly ascendant during 

the last 20 years, regardless of the pluviometry trends. The only drought that was 

noticeable in the levels was the one of the 90´s since the community of irrigators 

were required to give up water for urban supply, 

 

 

 



The community of irrigators based on los Sotillos 

Aquifer: Basic management (II) 

 We get together at least once a year-sometimes every 6months- in a Assembly 

of owners with around an 80% of attendance, 

 The basic objective is to show the data on the aquifer and discuss on the water 

allocation, 

 All the farmers receive the same allocation per hectare, 

 Each owner decides how to organize the business and the crops in accordance 

with the annual allocation received,  

 Very high collaboration, very little internal tension, 

 A proof of that is that up to now, the plots and rights have been inherited, very 
rarely sold to aliens, so for more than 30 years the community remains ≈ the 

same it was even before starting to irrigate, 

 If sold to aliens, they have to adapt to the community rules and statute, 

 High compliance with the allocated amount, just once in their history (90´s 

drought) we had to penalize a farmer for groundwater overuse, 



Monitoring the aquifer (I) 

 The habit of measuring came naturally, the 

farmers were in need of information from the 

beginning of the GW use, 

 First the data was gathered through individually 

funded studies and later as a communal effort, 

 We measure levels and abstraction 

systematically from early 90´s, 

 As of today, there are two people in charge of 

the GW monitoring: the guard, who measures, 

and the hydrogeologist, who runs the GW 

balance and calculates the optimal allocation, 

 Since it is limited and part time work-load, the 

costs for the community and for the individual 

farmers are low and they deem them necessary, 

 Unless exceptions, the information on the levels 

and on the GW balance run is shared in the 

community only in the Assembly,  

Unused well 
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piezometers 

 



Monitoring the aquifer (II) 

 There are 11 piezometers now, spread across 

the whole area. 3 piezometers are read by 

the guard daily, while the other 8 are read 

weekly, 

 The GW meter boxes in the wells of all the 

farms are read weekly, 

 All the relevant meteorological variables are 

controlled in 3 weather stations, 

 Data is manually incorporated to digital 

spreadsheets,  

 A common DSS is not used yet, but we have 

discussed it, 

 We are in conversations to put in place 

cutting-edge technology to provide accurate 

soil moisture tests at different depths, so 

data about the whole system is continuously 

improved, 
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The crops in los Sotillos community 

 The community and its crops rely 100% in 

GW, 

 There is very high awareness on the need to 

protect the groundwater source among all 

the farmers, regardless on their background, 

thanks to the existence of the community, 

 Because of that, the most common crops are 

those with higher demand of water in the 

wet season of the hydrological cycle: 

sunflower, wheat, fruit and vegetable 

extensive agriculture, etc., 

 Only a 20% of the crops need significant 

summer irrigation. Among them, cotton and 

corn prevail, 

 The annual average crop water needs in the 

community is around 3.000m3/Ha, 

 Drip irrig., pivots and sprinklers are used when 

required by the crop, 

 The degree of automatization, technology or 

mechanization is generally high, but bigger 

farmers have better devices and infrastructure 

(of all types), 



The leading farms in the community 

 The most advanced ranches have big settling ponds and 

cutting-edge filters, 

 Also, the level in all the wells in the farm are 

continuously considered in them, so the withdrawal is 

prioritized to get the water always from the least 

expensive well in the farm, 

 

Settling pond 

 

 

Filters 



Conflicts and threats  

 Communication with the RBD Authority is slow and inefficient. For 

example, permits for new wells and infrastructure require too much 

formality and paperwork, 

 Some people from outside the community have extracted sand and 

gravel illegally sometimes and the authorities do not act to protect 

them proficiently, 

 The municipality authority has tried sometimes to build infrastructure 

that could be damaging to the aquifer, such as a water treatment plant. 

It was not built, though, 

 Subsides, grants and support funds are too oriented to surface water 

infrastructure for irrigation, they can never apply to them, 


