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The theme for 2018 World Water Day is “Nature for water”; reflecting the 

importance of understanding natural processes in the water cycle – the continuous 

movement of water on, above and below the surface of the Earth. The mass of water 

on Earth remains fairly constant over time but the partitioning of the water into the 

major reservoirs of ice, fresh water, saline water and atmospheric water – clouds 

– varies depending on a wide range of climatic variables. In this portioning, water 

goes through different forms: liquid, solid (ice) and vapour. Environmental isotopes 

play a key role in understanding these stages of the water cycle and thereby enabling 

their measurement and sustainable management of the resource. 



 

Schematic view of the global water cycle. Source: RBM Laboratories 

 

Groundwater is the key source for human consumption and economic activities. 

Although it is unseen it represents almost 97% of ‘available’ water on earth – about 

3% of water on earth is fresh and about half of that is stored in polar ice and glaciers. 

The remaining 1.5% of earths water is available, and again, that’s stored in the 

ground.  

Groundwater recharge is a natural process where water moves downward 

from surface water on the ground to form groundwater. Recharge is the primary 

method through which water enters an aquifer. Recharge occurs both naturally 

(through the water cycle) and through ‘artificial’ groundwater recharge schemes, 

where rainwater and or reclaimed water is intentionally routed to subsurface aquifers 

Groundwater is recharged naturally by rain and snow melt and to a smaller extent by 

surface water (rivers and lakes). Recharge may be impeded by human activities 

including roadwork, urban development, or logging and mining. These activities can 

result in loss of topsoil resulting in reduced water infiltration, enhanced surface 

runoff and reduction in recharge. Groundwater recharge is an important process 

for sustainable groundwater management, since the volume-rate abstracted from 

an aquifer in the long term should be less than or equal to the volume-rate that is 

recharged. 



 

Groundwater recharge mechanism. Source: mavensnotebook.com 

 

Natural groundwater recharge can be augmented ‘artificially’ through planned, 

technical verified and structured activities designed – such as recharge reservoirs - to 

increase the natural replenishment or percolation of surface waters into 

the groundwater aquifers, resulting in a corresponding increase in the amount of 

groundwater available for abstraction.  What is required to artificially recharge 

groundwater is the technical knowledge to understand and visualize surfaced-ground 

pathways, the residence time of water in the aquifer, it’s capacity or volume and the 

rate or velocity of movement away from the aquifer – water does not always stay in 

one place for long, 

 

One of the tools to help water managers artificially recharge groundwater is to 

implement a water balance study.  Such studies enable an understanding of the 

‘budgets’ for snow and rainwater: evaporation, runoff and recharge. Isotopes play a 

key role in these studies because isotope ‘fingerprint’ create markers that allow water 

bodies to be traced and monitored throughout the water cycle. Isotopes also play a key 

role in monitoring recharge, both natural and artificial, in order to recognize changes 

in surface to ground flow and ensure the effectiveness of augmentation measures. 



  

Water balance studies answer critical questions about the fate of precipitation in 

groundwater recharge. 

 

This is the key information for understanding groundwater recharge rates, 

mechanisms as well as pathways from surface to ground. This information permits the 

development of artificial recharge schemes by various means of injection and most 

importantly, the positioning of recharge reservoirs and water course diversions. The 

IAEA Water Resource Programme plays an important role in assessing their 

efficiency and effectiveness using isotope techniques. In a similar manner, 

interpretation of hydrological data enables Member States to enhance on natural 

processes of groundwater replenishment and thereby increase the availability of water 

for human consumption and economic production. 

Increasing number of Member States seek to understand the processes of recharge as 

key knowledge for sustainable use of groundwater.  Currently about 70 TC capacity 

building projects are operational in all regions that support national institutions. Key 

data for assessing groundwater recharge processes comes from the IAEA Global 

Network of Isotopes in Precipitation – GNIP.  Many precipitation stations are setup as 

part of TC projects and become regular monitoring sites of the GNIP. As of 2018 the 

Agency and Member States operate 412 active GNIP stations, in 92 Member States, 

representing an increase of about 35% in the last 10 years. 



  

Bear Canyon Recharge Project New Mexico USA 

 

 


