
Groundwater for Ecosystems 

 

Water flowing underground through 

soils and rocks is commonly known as ground-

water.  Groundwater is a vital source of water 
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springs, wetlands, rivers, and lakes that devel-

op where groundwater flows to the surface 

are known as groundwater-dependent ecosys-

tems, or “GDEs”.   
  

GDEs  are di!erent from other a"ua#c ha$i-

tats. They rely on groundwater to provide sta$le flows and water levels, as well as dis#nc#ve chemical condi#ons. 

They o%en are small, $ut support  a$undant and diverse flora and fauna rela#ve to their si&e. Groundwater and 

GDEs contri$ute to human well-$eing through water storage, water puri'ca#on, flood a(enua#on, and other eco-

system services.  )owever, pressures on groundwater, including pumping for irriga#on, municipal, and industrial us-

es, as well as contamina#on from chemicals and pes#cides, have the poten#al to severely impact the a$ility of GDEs 

to support $oth ecological and human uses. To address this issue, The *ature +onservancy in ,regon is colla$ora#ng 

with the US Forest Service to develop and test approaches for determining the groundwater flows and levels re-

"uired to sustain freshwater ecosystems and the human livelihoods and well-$eing that depend on them. 

 

Environmental Flows and Levels is founded on the concept that a $alance can $e achieved $etween 

groundwater le% underground to support GDEs, and groundwater withdrawal for human uses. To 'nd this $alance, 

scien#sts and managers study the ecosystem to determine the following0 
 

1. ��� ��	
�� �� ����� 	� ��	
������ �	� ���

q
��� �	 s
pp	�� ��� sp�c��s �� �c	sys��� p�	c�ss�s 

�� ��� GDEs 
 

2. H	� ��	
������ �	� ���	 ��� GDEs ��ll b� �l�

���� 
��� �ff����� ��������l sc�����	s  
 

3. ��� ��	
�� 	� ����� 	� �c	l	��c�l c����� �x�

p�c�� �� �ff����� l�v�ls 	� ��������l  
 

4. ��� �cc�p��bl� l�v�l 	� c����� �� �c	l	��c�l c	���

�	�s �� �c	sys��� �
�c�	� 

Photo credits0 a$ove0 groundwater-fed lake, 2allowa *a#onal Forest, ,3 4 5eslie 6ach7T*+8 $elow0 headwaters of the Deschutes 3iver, ,3 4 
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The following schema#cs illustrate this concept for a 

groundwater-dependent wetland, where a pumping well 

is installed to draw water from a wetland. 

The diagram to the le% shows a ver#cal cross sec#on 

through the wetland. In the upper panel, groundwater 

flows to the surface from the a"uifer (shown in $lue), 

maintaining the wetland soils and plant and animal com-

muni#es.  

In the lower panel, a  pumping well is installed on the 

edge of the wetland. As  groundwater is pumped, the wa-

ter ta$le drops $elow the surface, which dries the soils 

(shown in $rown).  The degree of response of the wetland 

ecosystem depends on the extent of  water ta$le draw-

down, as illustrated in the diagram $elow. 

 

The diagram to the right illustrates the ecological re-

sponses in the wetland to water ta$le drawdown.  At low 

levels of pumping, there is li(le e!ect. At a slightly higher 

rate, the ini#al e!ects are to sensi#ve species. At increasing 

rates of pumping, water ta$le drawdown leads to changes 

in  wetland structure and func#on, and ul#mately to a com-

plete loss of the wetland. 

To develop the Environmental Flows and 5evels for 

GDEs, scien#sts 'rst study the groundwater flow system to 

understand how much water is entering the wetland and 

when, as s�own in t�e u��er le� diagram� Then they de-

termine what pumping rates produce the response thresh-

olds illustrated in t�e lower rig�t diagram� ,nce  water 

managers, regulators and stakeholders have determined an 

accepta$le level of ecological impact, a maximum pumping 

rate can $e set. 

 

E�am�le� �llo�a�ng groundwater �or wetland e�os stems 

      For more in�orma�on� 
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