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Climate Impacts: Data and Climate Impacts: Data and 
Modeling for Extent of Impacts Modeling for Extent of Impacts 
and Management Approachesand Management Approaches
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Climate Climate Change Can Change Can Affect Global Hydraulic Affect Global Hydraulic 
Cycle and Groundwater RechargeCycle and Groundwater Recharge



SalineSaline Infiltration Infiltration Extends Further Inland Extends Further Inland 
from Coasts under from Coasts under Changed ClimateChanged Climate



Aquifer Contamination Could Increase Aquifer Contamination Could Increase 



Case Study Case Study : : Impacts of Changed Impacts of Changed Climate (Cyprus)Climate (Cyprus)

Surface 
water 
54%

Northern Part 30%

Groundwater 
46%
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Cyprus: Cyprus: KokkinochoriaKokkinochoria aquifer water aquifer water 
levels and levels and saline saline intrusion (1994 intrusion (1994 --2000)2000)
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Cyprus: Desertification NowCyprus: Desertification Now
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Cyprus: Desertification under Changed ClimateCyprus: Desertification under Changed Climate
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Adaptive Adaptive & & MitigativeMitigative Management  Management  
&��������&����������
���
�
���	
���������������
���
�
���	
�������������

����������	����������
�
���������
���������������	����������
�
���������
�����
��������	�������������	������������
��
� �������
��
�

$���������$��������� ��
���
�
���	
������6�	�������
���
�
���	
������6�	�����"*7� "*7�
�����������������
�������!�����������������
�������! 
�
���� 
�
����
�������
�����	��
������	���������������
��������
�����	��
������	���������������
��������
�����	��
������	���������������
��������
�����	��
������	���������������
�

'���������������'���������������	��
���

������� 	��
���

��������������� ��������
�����
�����	�����������������
�����	�������������������� ����
�
�����
�
�����
������	����������
����
�������	����������
����
��	�
�
���
� �	�
�
���
�

8���
��������8���
�������� �������
� �������
�	��
�����	����
��
�	��
�����	����
��
�
��������
�������
�
���������

���������
�������
�
���������

��������� ��������

����
������	������������
	������9���
�
����
������	������������
	������9���
�



Adaptation: Managed Aquifer Adaptation: Managed Aquifer Recharge to Recharge to 
Minimize Minimize Saline Saline Intrusion & Intrusion & EutrophicationEutrophication, , 
and Address Seasonal Water Variabilityand Address Seasonal Water Variability
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Shallow Groundwater Aquifer

Gnangara Mound

Wastewater treatment 
plant and injection well

Wetland

Treated wastewater may 
potentially introduce high 
levels of salts, nutrients, 
heavy metals and trace 
organics into the aquifer
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“Lange “Lange ErlenErlen””
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Mitigation : Mitigation : CO2 Storage and TransfersCO2 Storage and Transfers



Mitigation : Storing CO2 in Geologic FormationsMitigation : Storing CO2 in Geologic Formations



Risks: Study: Sediment samples from freshwater aquifers above saline aquifers  Risks: Study: Sediment samples from freshwater aquifers above saline aquifers  
had increased acidity and dissolution of metals (uranium, cobalt, cadmium and had increased acidity and dissolution of metals (uranium, cobalt, cadmium and 
iron);  up to two orders of magnitude  or where  exceed safe drinking standardsiron);  up to two orders of magnitude  or where  exceed safe drinking standards
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