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Why High Tech?



The climate of Qatar is desert, with mild winters, and hot summers. Rainfall occurs during the winter
months, and it amounts to less than 100 millimeters per year.

In winter, from December to February, temperatures generally range from lows around 14/17 °C to
highs around 22/25 °C.

Summer is very hot with highs around 42/43 °C and lows around 30/32 °C. Daytime temperatures
can go up to 45/47 °C.

Relative humidity increases over the summer and the combination of moisture and temperature that
is recorded in summer in the Gulf countries is one of the most extreme in the world.

High-tech greenhouses could provide the means to achieve year round sustainable agriculture in
Qatar

Climate in Qatar



Water Use Efficiency

Open field Greenhouse with desert 
cooling

High Tech greenhouse

300 liters 150 liters
5 liters

High tech greenhouses are super water savers, it allows deployment of the technology 

in water scarce countries 



Improved Yields
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Open field Greenhouse with desert cooling High tech greenhouse

5 kg 40 kg

100 kg

High tech greenhouses  can produce 10 to 20 times more than open fields



Additional Benefits of High-Tech Greenhouses

• More resilient to climate change because the greenhouse protects the crop from heavy rain, 
sandstorms and heat waves

• Most wild-life like birds, rodents and large size insects cannot enter the greenhouse easily

• Grow without pesticides and chemical residues using natural enemies and natural repellants 
and pheromone traps thus minimizing pesticide residues

• Consume and recycle the CO2 emitted by industries to produce 30% more food

• 90% of fertilizers are recycled and consumed and leaching of fertilizers into water bodies is 
mitigated

• High tech greenhouses collect and gather tremendous amount of data and thus allow the 
use of automation, robotics, machine learning and Artificial Intelligence.
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Why The Desert?



Potential Benefits from Developing Desert Agriculture

Click to listen 

• Reduce the pressure on 
deforestation by exploiting non 
arable lands

• Reduce the demand arable lands / 
compensate for the loss of fertile 
soils (The UN estimates that in 60 
years all the fertile lands will be 
losing their top soil)

• Reduce carbon impact of cooling 
and shipping food from agricultural 
countries  to the deserts by air, land 
and sea

• Reduces food wasted during 
shipping of goods

• Social impact by creating jobs for 
local communities



Potential Benefits from Developing Desert Agriculture

• By planting in the desert, the 
potential to provide healthier,  
fresher food for local communities is 
created as produce can be harvested 
ripe full of vitamins and antioxidants.

• Local production contribute to food 
security

• The best place to use solar panels to 
energize the greenhouses is where 
the sun shines: The deserts!

• The amount of radiation in the 
deserts is optimal for plants 
photosynthesis

• The sun radiation allows production 
for 12 months per year
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An Overview of the Project



The Partners

The high-tech greenhouse project was kicked-off as part of a collaboration agreement 

between Hassad Food, QAFCO and Yara



The Location

An existing Hassad

Food Fan & Pad

greenhouse was

selected for upgrade

to high tech



The Concept

The high tech Water

saving greenhouse is

a first pilot in Qatar to

prove best yields all

year round and water

savings potentials



• Climate study: August 2018
• Engineering works: December 

2018 to April 2019
• Project Kick Off: May 2019
• Construction started: July 

2019
• Construction ended: 

November 2019
• Budget: 500,000 Euro
• Area: 800 M2

Construction Timeline



Construction Challenges

• To upgrade the electrical connection 
to grid to accommodate the power 
demand

• Coordination between HVAC 
companies and Greenhouse 
construction companies

• Adapting the HVAC system to respond 
to agricultural needs and the balance 
between cooling, heating and 
dehumidification

• The challenge of CO2 enrichment
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First Year Results



Internal Climate

Optimal climate was achieved and maintained year round



Productivity, Energy and Cost

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total

Productivity (KG/M2/Month) 3.3 6.2 6.9 9.8 7.3 5.56 2.1 - 0.4 9 6 - 62.5



Operational Challenges

• The most critical challenge was adapting the 
European systems and controls to local conditions

• Training the local community on the use of high tech 
greenhouse

• Finding the right balance between, cooling, heating, 
fan speed and shading.

• Manage the high sun radiation especially when it 
comes to calcium deficiency

• Managing the right PH balance of the rootzone in 
summer conditions 
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Future Steps



Optimize Energy Consumption

Predictive energy management for greenhouses   

• Cooling load prediction, several hours in advance, for 
optimal microclimate conditions in the greenhouse.

• Comparative studies considering:
• variabilities between day and night; summer and 

winter
• ‘Model-predicted’ and ‘Actual’ control for 

cooling to assess potential energy savings on a 
yearly basis



Renewable Energy Source

A future enhancement would be 
to use 100% renewable energy for 
the greenhouse



An Illustrative Example

How much food could be 

grown with 800 MW of Solar 

Power? 
• Energy Optimization of High-tech greenhouses can reach around 

0.6 MWH/m2/year
• 800 MW of Solar power can generate up to 1,750 GWH/year, 

thus it could potentially supply power to around 3,000,000 m2 of 
greenhouses

• Considering 1 m2 of greenhouses can produce 50 Kgs of various 
fresh vegetables

• It is possible to grow 150,000 tons of various vegetables 12 
months of the year or 75% of estimated Qatar fresh vegetable 
consumption in 2021



24

To Integrate solar Cells in the roof of High-tech greenhouses



THANK YOU


