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• Climate change intensifies 
water crisis worldwide.
• Climate change hotspot areas 
experience more severe 
impacts, leading to water 
imbalances 
• Mediterranean is considered 
as a climate change hotspot 
region
• Cyprus is experiencing severe 
water scarcity over time 



• Desalination: is becoming cheaper 
due to technological advances 
(though, still costly, with high energy 
demands and potential  
environmental impacts, brine 
disposal)
• Water harvesting in dams and 
water conveyance through canals, 
pipes, or gravity flows 
• Groundwater recharge
• The virtual water saving through 
food trade 
• Wastewater treatment and reuse

• The exploitation of non-
conventional water resources is a 
necessity



• Over 80% of global wastewater is discharged untreated, particularly 
in low- and middle-income countries. 

• Limited wastewater treatment and reuse infrastructure, (2-15 % 
depending on regions) 

• High capital, operational, and energy costs 

• Concerns over contaminants of emerging concern (CECs), 
pathogens, antibiotic resistance determinants (ARDs), salinity, and 
public health risks 

• Fragmented regulations, inconsistent water quality standards, and 
inadequate risk-management frameworks hinder large-scale 
adoption. 

• Low public awareness and limited social acceptance ("yuck factor")

• Wastewater is still widely perceived as a waste product rather than 
a valuable source of water, nutrients, energy, and other recoverable 
resources, slowing the transition toward a circular economy.

• Reclaimed water: The untapped resource
The UN states that wastewater is not merely an 
alternative water source but a critical component 
of water security, food security, climate 
adaptation, and the circular economy, crucial 
for reaching SDGs



Reuse of reclaimed water

Success stories around the world, mostly 
driven by water scarcity (Israel, Cyprus, 
China, California)



• Cyprus has the highest water 
exploitation index across all 
European countries
• Potable water needs are tripled 
the last 30 years (population and 
tourism increases )
• Desalination plants provide 
more than half of potable water 
demands
• Desalinated water is expected to 
cover all potable water needs 
during the next few years
• The supply of drinking water 
will be completely independent 
of rainfall and therefore, 
freshwater resources 

• The exploitation of non-
conventional water 
resources is a necessity: 
• The case of Cyprus 

Dams Boreholes Desalination



Reclaimed Water:
An indispensable component of 
all water resources management 
schemes applied in the country 

Governmental Water Works-Irrigation Water Sources

WHY a Strategic Solution
Benefits
•Reliable irrigation water supply 
•Recovery of nutrients (N, P, K) 
•Reduced fertilizer requirements 
•Circular economy opportunities 
•Reduced pressure on groundwater resources 

Agricultural benefits
•Irrigates nearly 20% of all irrigated agricultural 
land
•Yield increases reported for several crops 
•Improved resilience during drought periods
•Enhance food security



• The road for turning wastewater 
to irrigation water supporting 
agricultural hotspots areas 

Adopted from: Christou, A., Beretsou, V.G., Iakovides, I.C. et al. Sustainable wastewater reuse for agriculture. Nat Rev Earth Environ 5, 504–
521 (2024). https://doi.org/10.1038/s43017-024-00560-y



• The road for turning wastewater 
to irrigation water supporting 
agricultural hotspots areas 



Tertiary treated 
wastewater can be 
applied for the 
irrigation of all crops, 
except leafy 
vegetables and tubers 
and bulbs eaten raw

Legislation
Reclaimed Water reuse in Cyprus is regulated by:
• The Water Pollution Control Laws, 106(I)/2002 to 2013
• The Water Pollution Control (Discharge of Urban Wastewater) Regulations of 2003, No. 772/2003
• The Code of Good Agricultural Practice Decree, No. 283/2023
• Integrated Water Management Laws of 2010, 79(I)/2010
• Regulation (EU) 2020/741 of the European Parliament and of the Council on minimum 
requirements for water reuse





The role of 
Research 

From Research to Policy: Building Sustainable Reclaimed Water Reuse
Research enables:

 Advanced treatment technologies

 Understanding contaminant fate in agroecosystems

 Assessment of crop uptake and metabolism of CECs

 Monitoring antimicrobial resistance dissemination

 Long-term field validation and One Health risk assessment

 Evidence-based regulations and public confidence

 Circular economy and resource recovery

Addressing challenges 

Real field experiments, field surveys, lysimeters experiments, controlling greenhouse mesocosms experiments





Impact of the wastewater treatment technology and storage on micropollutant profiles, microbiota, mobile genetic 
element and antibiotic resistance markers during reclaimed water irrigation in a water-soil-lettuce-leachate system

Highlights
• MBR-RW generally showed lower analyte levels than 

CAS+SFC-RW. 
• Treatment trains defined the reclaimed water 

microbial community structures. 
• Storage mitigated the reclaimed water health risk 

marker profiles. 
• Micropollutant detection in RW does not ensure 

presence in soil or lettuce.
• only 13 micropollutants were detected in lettuce
• Reclaimed water type significantly affected the upper 

soil layer microbial communities.
• Soil depth reduces micropollutant levels.
• Leachate shows micropollutants may leach through 

soil, impacting groundwater.
• The impact of the reclaimed water types on soil, 

dissipated with depth.

 No unacceptable health risk according to the evaluated 
exposure scenarios; however, continuous monitoring and 
site-specific risk assessment remain essential.



Investigating the environmental fate of micro/nano-plastics and PFAS in reclaimed water-irrigated agroecosystems

THANK YOU FOR YOUR ATTENTION
Contact: achristou@ari.moa.gov.cy

WHAT’s NEXT
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