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Surface watergroundwater interactions are a wellrecognized part of the global water cycle. 
These processes occur along coastal margins, streams, lakes and are responsible for water as well as 
geochemical exchange. Groundwater discharge to surface water bodies has been recognized as an 
important pathway for nutrients, greenhouse gases, trace metals, and other contaminants of emerging
concern. Clear linkages have been documented between land use, especially anthropogenic 
perturbation, and groundwaterderived solute fluxes to streams, ponds and the coastal ocean. There is
increasing interest in this process and its effects on ecosystems, ocean chemical budgets, and water 
quality. Coastal groundwater discharge, for example is responsible for delivering twice as much 
water to the oceans as rivers and correspondingly more nutrients and other chemical compounds. 
Yet, groundwater fluxes are highly variable in space and time, and are hard to locate and quantify. 
We use natural radionuclides and stable isotopes as tracers to study the spatial and temporal 
variability of groundwater discharge and its components. Technical advances allow us to map larger 
regions and look at highresolution temporal changes in discharge. An overview of the processes at 
play and specific examples from coastal and stream studies will be presented. 

 A szeminárium előtt 10:30-tól tea.
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Groundwater that discharges with extreme nutrient 
loading, or discharges to regions with restricted 
circulation may have very significant impact on coastal 
ecosystems, leading to eutrophication, cascading shifts 
in coastal community compositions, persistence of 
invasive species, algal blooms and decreases in coral 
health. 

In many coastal environments around Hawai’i 
macroalgae blooms and proliferation of several 
nonnative-invasive algae species have reached 
epidemic proportions (i.e. west Maui and east and 
southeast Oahu), smothering coral colonies, replacing 
endemic algae species, and severely fouling beaches 
(Smith et al., 2001). While biologic interactions such 
as the effects of grazing remain unclear, recent 
macroalgae growth rate experiments and extreme algal 
nitrogen isotopic signatures of the in situ algae clearly 
indicate a causative link to SGD (Dailer et al., 2012).  

The Hydrology and Coastal Groundwater Research 
Group’s projects address various aspects of these 
issues and extend from Mauka to Makai. These 
projects capture upstream processes that influence 
SGD from land, such as watershed approaches that 
examine natural and anthropogenic controls on 
groundwater recharge, transport and composition, 
including climate, hydrogeology and land use. On the 
Makai side, we study downstream coastal effects of 
SGD including its influence on coastal and marine 
biological processes, chemical budgets of elements, 
contaminant fates, and coastal zone management. Our 
5-year NSF EPSCoR research project called ENDER 
(Environmental Dynamics and Ecosystem Responses) 
focuses on west Hawai’i, where groundwater discharge 
is the only source of freshwater, and the only source of 
nutrient flow to the ocean. A hydrological model 

estimates large groundwater and nutrient fluxes along 
the watershed into the coastal zone. Our studies 
compare pristine and urbanized watersheds to contrast 
nutrient fluxes and investigate the primary drivers 
behind submarine groundwater discharge. On west 
Maui, we investigated the existence of a hydraulic 
connection between wells receiving injections of 
treated wastewater effluent and nearby coastal waters 
(Glenn et al., 2013). In a UH Sea Grant funded study 
we evaluate water resources and downstream effects of 
land-use changes in a contemporary He`eia Ahupua`a. 
Another UH Sea Grant funded study encompasses 
several locations around Maui and investigates 
groundwater-derived nutrient fluxes and algal 
communities with respect to land-use. Similar studies 
have been conducted and are ongoing on Oahu and 
many more are proposed. Throughout all the Hawaiian 
Islands and elsewhere in the Pacific we are attempting 
to precisely map and quantify the flow of groundwater 
to the ocean using geochemical tracers as well as by 
highly accurate thermal infrared remote sensing by air, 
and soon by satellite.   

 
All our studies are interdisciplinary, and we are thus 

extremely fortunate to collaborate with an ever 
increasing number of many excellent colleagues from 
GG, East West Center, HIGP, Botany, Economics and 
HIMB, as well as with stakeholder agencies such as 
UH Sea Grant, the US Geological Survey, DNLR 
Aquatic Resources, U.S. Army Engineer Research and 
Development Center, U.S. Navy, the Clean Water and 
Safe Drinking Water Branches of the Hawai’i 
Department of Health, and the U.S. Environmental 
Protection Agency. 
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