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factories that could have an adverse impact on the riparian zones. According to Freshwater
Regulation 2006, chapter 5 article 33, the riparian zones of the river are protected within
100 meters from the water mark from development activities. It also provides the Director-
ate of Freshwater Fisheries the mandate to regulate activities along riparian zones through

licensing (Isaksson, 2009).

Compliance inspection and monitoring are carried out by environmental and public health

inspectors to regulate activities along the riparian zone and in the river.

In Iceland there exists an institutional framework from the national to regional levels that is
responsible for management of the rivers in Iceland. The institutions fall within different sec-

tors such as the environment, planning, fisheries and energy sectors.

Under the fisheries sector, there are institutional structures in place that regulate the fish catch
and also try to ensure that the riparian zone is maintained since there is a strong interest in
the fishing business and income is generated by this sector. Private companies are contracted
by the fisheries sector. They generate revenue for the farmers who are landowners while also

implementing the fish catch regulations on fishing gear that may be used and access to fishing.

3.2.1.1 Management strategies specific to the River Ellidaa

The Reykjavik city authority together with Reykjavik Energy have established sediment
treatment ponds along the drainage areas since the year 2000 to provide settlement basins
for sediment from storm and wastewater drains and urban settlements before the water is
drained into the Ellidad (Fig. 7). This minimises the amount of pollutants that drain into
the river since the sediments settle at the bottom of the pond and then the top clear water is

released into the river. The sludge is then collected, transported and dumped in landfill.

Fig. 7. Wastewater sediment treatment pond along the River Ellidaad; the pipes channel water
from wastewater drains/channels to the pond for settling and then drainage into the river.
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3.2.1.2 Management strategies specific to the River Ytri-Rangda

The farmers who are landowners along the Ytri-Ranga also have an association for landown-
ers. They are well informed on the regulations concerning fishing and they ensure that the

area is well maintained.

3.3 Gaps and Challenges Faced in the Management of the Ellidaa Riparian Zone
According to the Respondents

The management gaps and challenges that face the management of the Ellidaar are mainly

institutional and policy issues as follows:

*  Weak enforcement of existing laws and regulations on riparian areas by the environmental
agency and freshwater fisheries directorate, for instance the 100 meter no-encroachment

zone is not strictly implemented.

* There is limited public awareness and education on the existing legislation on riparian

zones and their importance.

* There is lack of collaboration among the various sectors that are involved in management
of the River Ellidaa.

* Conflict of interest between natural resources managers and urban planners, especially in
terms of the regulation and planning of the riparian area. This has caused degradation of
riparian vegetation and pollution of the Ellidad since the riparian vegetation cannot effec-

tively purify or filter the wastewater that drains into it.

» Urbanisation or expansion of Reykjavik City, creating a lot of pressure on the riparian
area of the Ellidag; this process involves space utilisation for recreation, access, industrial

investments and settlements, thus degrading such a fragile ecosystem.

* Limited funds to finance riparian zone management projects, especially for rivers like the
Ellidaa, which has been highly interfered with by human activities. It is quite costly to

implement appropriate restoration projects in such a riparian zone.

3.4 Possible Strategies for Restoration and Sustainable Management of the Riparian
Zone of the River Ellidaa

The possible management strategies to restore and effectively manage the riparian zone of the
Ellidaa are mainly institutional and socio-economic. The suggested management strategies
according to responses from the respondents were prioritised. Measures to increase public
awareness and education on riparian zone management and regulations were ranked first and

demolition of buildings within the riparian zone was ranked last (Table §).

Suggested measures to increase public awareness and education included radio and televi-

sion programmes and sensitisation meetings with riparian zone and water resources users on
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Table 8. Ranking for suggested restoration and management strategies for the River Ellidaa
by the 11 respondents.

Strategies Scores | Ranks

—_

Measures to increase public awareness and education 10

Construction of wastewater treatment ponds 8

Compliance inspection and monitoring

Enforcement of existing legislation

Collaboration between the various sectors

Research on riparian and water ecosystems

Measures to increase stakeholder participation in planning

Adequate funding and prioritising Ellidaa river management projects

[NSTN I G NG I NG NG ()
alun|lu|bh|w|wlo]|

Demolition of buildings within riparian zones

existing laws and regulations on riparian zone and water resources management; also dissemi-
nation of information on fish stock and performance of the river in terms of its functionality to

all stakeholders was emphasised.

Construction of more waste water treatment ponds to reduce the level of sediments and/or
pollutants that drain into the Ellidad, thus improving the water quality since the riparian zone

functions were interfered with by human activities.

The industries both small and large scale surrounding the Ellidad should treat their wastewater
before releasing it into the river. This needs the attention of the Environment Agency in colla-
boration with the Planning Authority to monitor and inspect the amount and content of effluent

that is released into the river.

There is need to enforce existing laws and regulations on riparian zones and water resources
management to effectively manage the riparian zones and conserve the water resources as a
whole. The Environmental Agency together with the Freshwater Fisheries Directorate should

collaborate to enforce the terms of existing legislation and regulations.

Collaboration between the different sectors such as Fisheries, Water, Environment, Planning
and Energy was suggested to effectively manage and share information on riparian zones
in Iceland. This would avoid duplication, improve working relationships and provide knowl-
edge on all stakeholders’ roles and responsibilities, thus improving management and making
possible quick solutions to the problems involved in riparian and general water resources

management.

More research on riparian zones and water resources needs to be carried out to appreciate the

importance and benefits of both riparian and water ecosystems.
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Stakeholder sensitisation and planning meetings could increase stakeholder participation,
especially in planning and implementation of restoration projects. It is important to involve
all stakeholders in planning, management and restoration of the Ellidad riparian area for effec-

tiveness or success.

Adequate funding and priority should be given by Iceland’s national and relevant local gov-
ernment to restoration and management projects to improve both the riparian zone and the

aquatic ecosystem of the River Ellidaa.

Buildings within the 100 meter width of the riparian zone and pathways within a 50 meter width
should be demolished. Pathways should be reconstructed at least 50 meters from the river to

create adequate space for riparian vegetation to regenerate.

4. DISCUSSION

4.1 Comparison of the Riparian Zones of the Rivers Ellidaa and Ytri-Ranga

The amount and type of land cover within the riparian corridor has a strong influence on bank
erosion and in-stream sediment-related variables. A riparian ecosystem may be more sensitive
to land-use disturbances than natural ecosystem processes such as erosion due to stream flow
(Sponseller, Benfield & Valett, 2001). The effect of pollutants in a water body may be long-
lived due to their tendency to be absorbed in the sediments that are thereby released into the
food chain (Yahui, Zhang & Jiaguang, 2008). Human activities such as industries pollute the
water through effluents and oil spills; waste drains from wastewater channels and runoff result-
ing from urban pavements as pollutes the stream water since it may contain chemicals. Yujun
et al., (2008) emphasises that runoff water often contains many chemicals and ions, including
heavy metals, e.g. lead, zinc, iron, and fossil fuels such as petrol and diesel and lubricating oils.
The Ellidaa experiences the impact of human activities such as riparian vegetation degradation

and pollution due to the amount of sediment and pollutants that drain into the river.

The effects from hydrological alteration for sufficient power supply are always evident on
fish, birds, and benthic invertebrates as well as on the river margin vegetation (Nilsson &
Brittain, 1996). Reykjavik Energy monitors the water levels of the reservoir Lake Ellidavatn
which feeds the River Ellidaa with a large quantity of water to ensure that the power dam
continues to function. The company regulate the water level by controlling the outlet which
empties into the lower part of the Ellidad. This is done in order to have adequate water for the
dam to function, thus changing the level of the river water. During winter the water level is
highly regulated since a large volume is needed to run the hydroelectric power dam to gen-
erate adequate power during the winter season when the dark hours outnumber the hours of

natural light. However, regulating the amount of water based on ensuring the efficiency of the
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hydroelectric power dam poses a challenge to the riparian and aquatic life in the river. Thus, it
may affect both riparian and aquatic fauna such as the birds, fish and invertebrates that breed

and exist near and in the water.

Excess nutrient loading from urban areas in the river catchments has increased nutrient con-
centrations considerably. Eutrophication causes a proliferation of certain primary producers
that can benefit from the increased nutrient concentration at the expense of species adapted to
more oligotrophic conditions (Friberg, 2007). That the Ellidad contains a lot of algae might
be an indication of high nutrient loading. This may be the result of interference with the ripar-
ian vegetation and making the riparian zone unable to perform its function of purification
before releasing the water into the river, which is therefore also vulnerable to pollution. The
Ellidaa also experiences seasonal changes in the water level. Part of the Ellidaa watershed
dries up seasonally, causing a reduction in water quantity, and a part of it experiences a sea-
sonal increase in water volume (Antonsson & Gudjonsson, 1998). This shows that the riparian
zone cannot consistently recharge and discharge ground and surface water in order to perform

its regulating function.

Many ecosystem processes and species have been negatively impacted by the conversion of
riparian zones from their natural state, including the Atlantic salmon which relies on ripar-
ian areas to provide essential habitat components for all life stages (Laser, Jordan & Nis-
low, 2009). The rapid loss and deterioration of habitat means that many species could now be
under imminent threat (Neil et al.,, 2009). The interference in the riparian zone of the Ellidaa
has also impacted the fish catch. The productivity of salmon, one of the most valuable species,
in the Ellidaa has been declining (Fig. 4).

In contrast, the riparian zone of the Ytri-Ranga was chosen as a reference area in comparison
to the Ellidaa riparian zone in terms of the landscape, that is, vegetation cover and land use
(Fig. 8). The Ytri-Ranga vegetation cover within the 100 meter riparian buffer zone shows
that this riparian zone is more richly vegetated and less cultivated and has experienced less
encroachment than the Ellidaa zone. In contrast, the Ellidaa riparian zone is more sparsely
vegetated, coupled with poor vegetation and has been highly cultivated and thus has experi-

enced a high level of encroachment.

Riparian systems provide diverse land forms, habitats and resources for animals and plants
(Corenblit, Steiger, Gurnell & Naiman, 2009). For instance, a vegetated riparian zone plays a
crucial role in the life cycle of many aquatic insects. Most aquatic insects have a life period
including when they hatch, mature, mate, and then the female returns to the river to lay eggs.
During their short terrestrial phase, a vegetated riparian zone provides them with places to rest
and hide from predators (O"Grady, 2006). Riparian vegetation functions as the main corridor
for adult insect dispersal along a stream and is also important for reproduction for aquatic

invertebrates (O’Driscoll, Harrison & Griller, 2006). Therefore, severe loss or degradation
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Fig. 8. lllustration of riparian zones of the Rivers Ellidaa and Ytri-Ranga (reference area),
respectively.

of riparian habitats has led to their impoverishment and impaired function which may have
severe consequences on both the riparian habitats themselves and their associated biota (Matos,
Santos, Palomares & Santos-Reis, 2009). The Ytri-Ranga exhibits a natural riparian zone with
adequate vegetation and limited human interference with the physical and biological func-
tions of the riparian zone, whereas the Ellidaa experiences the impact of human disturbances

on both the physical and biological functions of its riparian zone.

The Ytri-Ranga is not naturally productive of salmon due to the sandy nature of the river bed
and the too low water temperature for the salmon to survive during the early stage of growth.
To increase productivity, there has been release of salmon fingerlings since 1998 (Gudbergsson,
2007). The salmon fingerlings that are being released into the river by the Freshwater Fisher-
ies Institute after nurturing them during an early stage in an artificial fish pond has yielded an
increase in the annual salmon catch. This could be because the riparian zone is ecologically

supportive of its feeding at that stage (Fig.4).

4.2 Gaps and Challenges Faced in Management of Ellidaa Riparian Zone

Weak enforcement of existing legislation on riparian zone is evident in the landscape of the
Ellidaa riparian zone used for construction of buildings and tarred pathways. In many places
the riparian area is reduced to only about 5 meters from the highest water mark instead of the
100 meters defined by the regulation on riparian zones in Iceland. Environmental policies and
regulations are more effective when central officials consistently give priority to environmen-
tal protection (Goa, Yin, Ai & Huang, 2009).

There is limited public awareness and education and limited information on the ecological func-
tions of riparian zones in Iceland. Researchers have carried out research on watershed and water
resources ecosystems but limited attention has been given to the riparian zones which play very
vital roles in the lives of both terrestrial and aquatic ecosystems. The undisturbed riparian zone

establishes a suitable habitat for mammals and breeding environment for fish and invertebrates.
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Small fish use slower water along margins of large streams and depend on terrestrial organisms
from streamside vegetation for food because most aquatic drift organisms escape from them
(Karen & Karen, 1998). Therefore, there is need for more attention to riparian ecosystems to

improve their management.

Lack of collaboration among stakeholders in water resources management is a contributory
factor to poor management of the riparian zone of the Ellidad. This study found out that each
sector works alone and not as a team. For instance the freshwater fisheries directorate are
responsible for regulating activities along the river bank, whereas the planners are responsible
for spatial planning of the city. Each of them implements their activities without consulting
the other and this creates information gaps and management conflicts. There is a need for the
various sectors, including the landowners and fish farmers, to collaborate in order to achieve

effective management of the riparian zone of the Ellidaa.

Riparian zones in urban areas are characterised by artificial structures and embankments,
and this systematically changes the riparian vegetation (Friberg, 2007). The shift in land use
towards agricultural and urban development in the last century has contributed to deteriora-
tion of many waterways. In urban settings, impervious surfaces and infrastructural constraints
on rivers have led to introduction of chemical pollutants, altered flows and system instability
(Gretchen & Allan, 2006). Urban development has an array of impacts on stream ecosystem,
hence exerting stress on the biological communities (Friberg, 2007). The increased urbani-
sation and expansion of Reykjavik is a great threat to the Ellidaa. A lot of human interven-
tions are taking place along the Ellidaa; for instance, it is surrounded by industries, settlement,
farmland, ongoing construction of buildings, and the city authority has also started using
stones for embankment along some parts of the river. All of these pose a challenge to manage-

ment of the Ellidaa riparian zone.

Inadequate funds and limited priority for river bank management and information on the eco-
logical functions of riparian zones are equally a huge challenge to riparian and water resources
managers. It is important for the riparian and water resources managers to prioritise riparian
zone management since it is the link between the water resources and water catchment areas.
The riparian and water resources managers in Iceland should take into account the ecological
functions that the riparian zone performs for the well-being of the Ellidaa water resources and

the catchment area.

4.3 Possible Strategies for Restoration and Sustainable Management of the
Riparian Zone of the River Ellidaa

Globally stakeholders are seeking information and an improved understanding of riparian area
dynamics, functions and uses and restoration of degraded riparian areas (Ffolliott, Carlton

& Wendy, 2004). Jorg and Markus (2009), argue that water pollution has been significantly
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reduced in most European countries fostered by growing public awareness and relevant legis-
lation. Nevertheless, the standards required by ecological communities are still not met. Thus,
awareness raising among users is crucial to guarantee successful implementation of ripari-
an ecosystem management and restoration projects (Puig-Ventosa, 2008). It is important to
increase public awareness and education on riparian zone management and regulations in
order to effectively manage the Ellidaa riparian zone, since it is located in the city of Reykja-
vik, which is still expanding in terms of population and infrastructural development. This can
be done through public awareness measures such as radio and television programmes, inspec-
tion of industries and other activities along the riverbank and giving feedback to the manage-
ment of the industries and developers, sensitisation meetings with fish farmers and dissemina-

tion of information among all sectors that are involved in river bank management.

A management conflict can arise between promoting natural river processes and protecting
human interest. However, this can be avoided by using an environmental planning approach
that includes both analytical ecological models and alternatives that promote the humanities
(Larsen, Grivetz & Fremier, 2007). Integrated water resources management redefines a con-
ventional water management approach through closer cross-linkage between environment
and society. The role of public participation and socio-economic considerations become more
important within the planning and decision making processes (Jorg & Markus, 2009). There is
need for stakeholders’ full participation in planning, management and restoration of the Ellidaa

to avoid conflicts, promote understanding and ease implementation of restoration projects.

Tseira and Amit-Cohen (2009) emphasised that controlling and/or regulating development
along rivers is a potentially effective tool in protection of riparian landscape. There is need for
a river restoration authority or environment authority in Iceland to limit and control develop-
ment along the Ellidaa with the help of the existing laws and regulations governing riparian

zone utilisation and management.

Water resources management is currently changing the technocratic towards integrated con-
cepts (Jorg & Markus, 2009). A collaborative system enables organisations to communicate,
interact and co-operate with each other to achieve their business goals (Yahui et al., 2009).
Involvement of multiple interests is often considered a key element to successful ecosystem
management and planning (Dyke, Sean, Brody & Thornton, 2005). Collaborative manage-
ment of the River Ellidaa riparian zone will accelerate success in improvement of the riparian
vegetation, its ecological functions and the water resources ecosystem. Thus the various stake-
holders need to collaborate and/or the technical institutions should work in collaboration for

effective management.

Land use planning has applied one of the best management practices at the riparian and water-
shed scales to mitigate the impact of urban development. On a riparian scale, riparian vegeta-

tion ordinances have been adopted in most countries including the establishment of critical
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areas, riparian buffers and no-touch zones to prevent reduction in streamside or river bank
vegetation (Vivek & Marina, 2009). The most common approach to protect stream and ripari-
an areas is to use riparian buffers (Richardson & Daneh, 2007). The riparian managers need to
use management strategies and monitoring methods that are compatible with their objectives
and the response potential of each river or stream (Newman & Sherman, 2008). Effective land
use planning, inspection and monitoring of activities along riparian zones should be carried

out for effective restoration and management of the Ellidaa riparian zone.

The Polluter Pays Principle (PPP) stimulates the industries to reduce their pollution level since
the cost is determined by the level of pollution per industry. The polluter pays principle means
that the polluter should be the one to bear the cost of measures to prevent and control pollu-
tion (Fischhendler, 2007). The conventional implementation of the polluter pays principle in
many countries is based on an environmental tax, which is determined proportionally to the
amount of emissions of the polluting substances. Producers must make their own efforts to
reduce pollution in order to avoid the penalty for emissions exceeding the level permitted
by environmental standards (Glazyrina, Glayzrin & Vinnichenko, 2006). The environmental
authority of Iceland should consider the application of the polluter pays principle to the indus-
tries surrounding the Ellidaa to reduce pollution since the riparian vegetation cover has been
reduced to a level that cannot purify or filter the sediments or the effluents on its own before

waste water and pollutants drain into the river.

River and riparian managers must effectively allocate the limited financial and personnel
resources to monitor and manage riparian ecosystems (Newman & Sherman, 2008). Thus,
there is need for both financial and political support from central and regional government
and efforts to disseminate information (Puig-Ventosa, 2008). Priority in terms of resources
should be given to effectively manage and restore the riparian zone of the Ellidaa by the

national, regional and local government in Iceland.

The primary management emphasis today is maintaining the integrity of riparian areas for
their multiple values such as the ecological functions, aesthetics, historic and cultural heritage
(Ffolliott ef al., 2004). The objective of river restoration can be seen as community- based and
technologically based, as well as focusing on ecological improvement. Community objectives
are driven by quality of life concerns and may involve improving the aesthetics of degraded
river environment and preserving cultural heritage or historic values (Downs et al., 2008).
The River Ellidaar riparian zone has had its aesthetic values over past decades, but it has been
affected by the urban development and this cannot be easily restored. It is also important
to consider the cost-benefit factor. However, with appropriate management measures as dis-
cussed above, the human impact can be controlled and reduced to allow the riparian zone to

maintain its ecological functions.
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The restoration strategies I would recommend include;

* Demolishing the pathways and establishing pathways at least 50 meters from the river and
replanting grass, moss, and other riparian species that can create an appropriate environ-
ment for the ‘spongy like’ riparian zone functions of ground and surface water recharge

and discharge, sediment retention, filtration, and moderation of micro-climate.

» Establishing a clear Ellidaa riparian buffer zone by demarcation with trees to avoid and

reduce encroachment by human development activities.

* Planting of more trees along the watershed and riparian zone to provide good canopy that
can regulate erosion, trap some pollutants, moderate micro-climate and provide good habi-

tat for riparian fauna.

5. CONCLUSION

Riparian ecosystems are very important by nature of their functions to both aquatic and terres-
trial ecosystems. My results illustrate that the River Ellidaa riparian zone is highly encroached
and impacted on by human activities compared to the River Ranga. However, to improve the
situation, several management strategies can be suggested. They include measures to increase
public awareness and education and stakeholder participation, enforcement of existing laws
and regulations on riparian zones and water resources management, collaborative management,
land use planning and management, compliance inspection and monitoring, prioritisation and
funding of restoration projects. Political support and will should be taken into account by both
the technical personnel responsible for management of the River Ellidaa and political leaders in

Iceland.

To achieve specific, measurable, achievable, realistic and time-bound (SMART) riparian objec-
tives, managers learn from responses to management documented through monitoring and inter-
preted through riparian and/or river classification (Newman & Sherman, 2008). Thus riparian
and/or river classification in land use planning is very important in riparian zone management.
Watson and Basher (2005) also emphasised the importance of landscape ecology in riparian
management. There is need for urban, regional and national planning authorities to account for
both vegetation amount and distribution within riparian zones and watershed planning practices
in urban areas (Vivek & Marina, 2009).

Further research needs to be undertaken on the hydrological relationship between riparian
areas and upland ecosystems and the biophysical and chemical interactions between the three

zones of aquatic, riparian and upland ecosystems in Iceland.
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APPENDIX

RESEARCH QUESTIONNAIRE

This questionnaire is to answer questions on the management of riparian (River Bank) ecosys-
tems of the Rivers Ytri-Rangéa and Ellidaar, which are vital spring-fed rivers in Iceland. It is
important to note that riparian zones are transitional semi-terrestrial areas regularly influenced

by fresh water, normally from the edges of water bodies to the edges of upland communities.

The riparian vegetation acts as a buffer zone along rivers and lake shores in various ways. It
may minimise the effects from river spates, e.g. by slowing down the water flowing from
upstream down into the rivers through absorption, hence creating stability in the water flow.
The vegetation usually traps sediment and therefore influences down river sedimentation. The
riparian zone is often a habitat for rare species and these species may move along the unique
networks of the riparian vegetation; it is also a breeding ground for aquatic fauna such as fish,

and aquatic invertebrates.

This research is therefore carried out in partial fulfillment of the requirements of the Training Course

in Land Degradation Assessment and Restoration at the Agricultural University of Iceland.

The research aims to assess the management situation of the riparian zones of Rivers Ytri-
Ranga and Ellidaar in Iceland, to identify riparian zone management gaps and challenges, and

to establish possible strategies for restoration and sustainable management of riparian zones.

In recognition of your role within the institution or sector of water resources management,
you have been selected to participate in this study and your contribution is very important to

this research.
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How to complete this questionnaire

Please answer all sections that concern your institution or sector (it will take approximately

30 minutes).

Give the answer that first occurs to you. Your answer reflects your opinion/insight into the
situation and available data that you have in the institutional data bank in regard to the Rivers
Ytri-Ranga and Ellidaa.

Thank you for your co-operation in advance!
Section A: General Information

1. In which Organization/ Ministry/ Department do you work/ serve?

3. Is water resources management mainstreamed in your Organization’s/ Ministry/
Departmental activities?
a) Yes (if yes go to Qn.4) b) No

4. What is the role of your Organization/ Ministry/ Department in management of the River
Ytri-Ranga and/or the Ellidaar?

5. What role do you, as an individual play in management of the River Ytri-Ranga and/or
the Ellidaar in regard to the biophysical and chemical composition of the water and ripar-

ian zone ecosystem?
a) Policy Maker
b) Managerial /Supervisory
¢) Compliance Inspection and Enforcement
d) Technical Monitoring and Data Collection
e) Others (Specify)
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Section B: To Study the Prevailing Biophysical Situation of the Rivers Ellidaa and
Ytri-Ranga

Section B-I: River Ellidaa
Biophysical Functions and Management
1. What is the biophysical conditions of the River Ellidad in relation to:
a) water quality and quantity for ecological functionality
1) Good 2) Bad

More information _

b) fish species and reproduction (trend of fish catch for the last five years)
1) Good 2) Bad

More information __

c¢) other invertebrates (their interactions and reproduction)
1) Good 2) Bad

More information __

d) the aquatic and riparian vegetation diversity and cover
1) Good 2) Bad

More information __

e) landscape
1) Good 2) Bad

More information __

Please attach information or data for fish catch trend for the last five years and any other
relevant data/information on a separate sheet or soft copy that can be important for this

research.
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2. a) According to your assessment, experiments and experience, do you think the biophysi-
cal condition or performance of the River Ellidaa is good as per the requirements of a good

functional river (aquatic resources and riparian) ecosystem?
1) Yes 2) No

b) If no, give reasons and/or factors that are affecting its biophysical functions or condi-

tions?

3. Suggest possible management measures or strategies to restore the biophysical func-
tions of the River Ellidaa
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Section B-II: River Ytri-Ranga
Biophysical Functions and Management
1. What is the biophysical conditions of the River Ytri-Ranga in relation to:
a) water quality and quantity for ecological functionality
1) Good 2) Bad

More information __

b) fish species and reproduction (trend of fish catch for the last five years)
1) Good 2) Bad

More information __

c) other invertebrates (their interactions and reproduction)
1) Good 2) Bad

More information __

d) the aquatic and riparian vegetation diversity and cover
1) Good 2) Bad

More information __

e¢) landscape
1) Good 2) Bad

More information __

Please attach information or data for fish catch trends for the last five years and any other
relevant data/information on a separate sheet or soft copy that can be important for this

research.
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2. a) According to your assessment, experiments and experience, do you think the biophysical
condition or performance of the River Ytri-Ranga is good as per the requirements of a good

functional river (aquatic resources and riparian) ecosystem?

1) Yes 2) No

b) If no, give reasons and/or factors that are affecting its biophysical functions or conditions?

3. Suggest possible management measures or strategies to restore the biophysical functions
of the River Ytri-Ranga
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Section C: General Management of Riparian Ecosystem for the Rivers Ellidaa and

Ytri -Ranga

1. What are the current strategies your institution has put in place to effectively manage the

riparian ecosystem?

Ellidaa _. - - - - - - -- - - - - - - -

2. What main gaps can you identify in the management of the riparian zones?

Ellidaa __. - - - - - - - - - - - - -
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3. What are the challenges you are faced with in management of riparian zones?

Ellidaa ______ - - - - - - - - - - - - ——

4. Suggest possible strategies to restore and/or effectively manage the riparian zones?

Ellidaa - - - - - - - - - - - - - ——

Please attach relevant information or data on separate sheet or soft copy that can be available

to the researcher.
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