
Ecohydrology

University of Kurdistan

Faculty of Natural Resources

Dept. of Rangeland and Watershed Management



Definition of Ecohydrology

2

Ecohydrology is a scientific concept applied to environmental problem-solving.

It quantifies and explains the relationships between hydrological processes and

biotic dynamics at a catchment scale.

The concept is based upon the assumption that sustainable development of

water resources is dependent on the ability to restore and maintain

evolutionarily established processes of water and nutrient circulation and

energy flows at the basin scale.
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This depends on an in-depth understanding of a whole range of processes involved
that have a two-dimensional character:

1. temporal: spanning a time frame from the past to the present with due
consideration of future global change scenarios; and

2. spatial: understanding the dynamic role of aquatic and terrestrial biota over a
range of scales from the molecular- to the basin-scale.

Both dimensions should serve as a reference system for enhancing the buffering
capacity of ecosystems against human impacts by using ecosystem properties as a
management tool. This, in turn, depends on the development, dissemination, and
implementation of interdisciplinary principles and knowledge based on recent
advances in environmental science.
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The ecohydrology paradigm, which is based on functional relationships

between hydrology and biota can be expressed in three key assumptions:

1. REGULATION of hydrology by shaping biota and, vice versa, regulation

of biota by altering hydrology.

2. INTEGRATION - at the basin scale various types of regulations act in a

synergistic way to improve and stabilize the quality of water resources.

3. HARMONIZATION of ecohydrological measures with necessary

hydrotechnical solutions (e.g., dams, sewage treatment plants, levees at

urbanized areas, etc.)
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Following these assumptions (Regulation, Integration, Harmonization), the concept
of ecohydrology is based on three principles:

1. FRAMEWORK - Integration of the catchment, water and its biota into one
entity, including:

a) Scale - the mesoscale cycle of water circulation within a basin is a template for the
quantification of ecological processes;
b) Dynamics - water and temperature are the driving forces for both terrestrial and
freshwater ecosystems;
c) Hierarchy of factors - abiotic (e.g., hydrological) processes are dominant in
regulating ecosystem functioning. Biotic interactions may manifest themselves when
abiotic factors are stable and predictable.
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2. TARGET - Understanding evolutionarily established ecohydrological

processes is crucial for a proactive approach to the sustainable management of

freshwater resources.

It assumes that it is not enough to simply protect ecosystems but, in the face of

increasing global changes (such as increasing population, energy consumption,

global climate change), it is necessary to increase the carrying capacity of

ecosystems, and their resistance and resilience, to absorb human-induced

impacts.
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3. METHODOLOGY - ecohydrology uses ecosystem properties as a

management tool. It is applied by using biota to control hydrological processes

and, vice versa, by using hydrology to regulate biota. Scientific basis for the

methodological aspect of using biota for water quality improvement has been

seriously advanced by ecological engineering.
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In general, the term phytotechnology describes the application of science and
engineering to examine problems and provide solutions involving plants. The
term itself is helpful in promoting a broader understanding of the importance of
plants and their beneficial role within both societal and natural systems. A
central component of this concept is the use of plants as living environmentally
sound technologies (ESTs) that provide services in addressing environmental
issues.
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1. physical template: This section covers the physical processes which are
shaping forces of ecosystems. Climate, hydrology, and geomorphology
provide the template upon which all life is ultimately based.

2. The biological setting: This section discusses the terms and concepts
associated with ecosystem science as it relates to living plant and animal
communities.

3. Natural systems concept: This section discusses how watersheds behave
as natural systems and describes how different-sized watersheds operate on
various spatial and temporal scales.



Watershed Functions

47



Watershed Functions

48

1. The Collection Function: How runoff is collected within the watershed
depends upon storm position and size relative to basin size, storm proximity
to runoff source areas within the watershed, and precipitation type and
intensity. Ultimately, these are critical issues of relative scales of the
watershed and the runoff-producing event. Two of these issues are
particularly relevant. The first is whether the event completely covers the
watershed, and the second is where on the watershed the storm is located if
it is smaller than the watershed.

2. The Storage Function: The type, amount, and distribution of storage are
thee primary watershed characteristics that affect the storage function. As
the function that is intermediate between the collection and discharge
functions, some storage characteristics play an intervening, complex, and
interacting role among all three functions.
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3. The Discharge Function: The ultimate fate of runoff waters within a watershed is to
be output from the basin, as depicted in the hydrograph, the record of the discharge
function. Discharge takes place as the functions of collection and storage are played out
over time scales varying from that of a runoff-causing event to a hydrologic year.
Clearly, factors that affect the collection and storage functions also affect the discharge
function, and are represented in both the storm and annual hydrographs.

4. The Chemical Function: Water is the principal medium in which most chemical
reactions occur; watersheds provide diverse aqueous sites in which those chemical
reactions take place. Over time, these reactions have ranged from those preceding
beginnings of life on Earth to those affecting the movement of pollutants and unwanted
nutrients in the modern aquatic environment.

5. The Habitat Function: Life on Earth takes place in the presence of water. The fluids
of living organisms are like that of the oceans. One popular theory is that the "higher"
living organisms on Earth developed in an aqueous environment. The evolution of
humans most likely occurred at diverse and protective seashore environments (as
opposed to the rather hostile savannah). Wherever the human species evolved into its
current form, other mammals thrived and made similar dramatic changes in appearance
and behavior.
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