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Conclusions and recommendations

Ecosystems can serve as natural infrastructure, protective barriers or buffers which can reduce the impacts of common natural hazards, including flooding, droughts, storm surges, avalanches, landslides, and wildfires. Degraded or disturbed ecosystems, more or less lose the ability to reduce the impacts of natural hazards. This role of ecosystems in disaster risk reduction has received recognition at international platforms, such as the United Nations Sendai Framework for Disaster Risk Reduction (http://www.preventionweb.net/files/43291_sendaiframeworkfordrren.pdf).

In the Nordic project ERMOND: Ecosystem resilience for mitigation of natural disasters we analysed the condition of Nordic ecosystems in relation to their ability to reduce the impacts of common natural hazards. We addressed the challenges of linking ecological restoration for disaster risk reduction, later termed Eco-DRR, with ecological restoration for the benefit of biological diversity. Finally we conducted case studies on the potential of applying Eco-DRR to mitigate the impacts of floods, windthrow and, volcanic tephra fall.

Our analyses of the condition of Nordic ecosystems shows that in spite of the common belief that Nordic ecosystems are relatively pristine we must recognise that this is only partly correct. Nordic alpine habitats are still relatively pristine, but there is increasing pressure from tourism and physical encroachments. Forest ecosystems have been significantly altered and fragmented due to commercial forest management and in some cases affected by extensive plantings of introduced conifers. Wetlands and peatlands have been disturbed and fragmented due to intensive draining and freshwater ecosystems have been seriously degraded. Traditionally managed cultural biotopes, such as some types of meadows and pastures, are under growing pressure due to intensification of agriculture. Our conclusion is that degradation and fragmentation of major habitats in the Nordic countries is likely to have reduced or even seriously damaged their ability to mitigate the impacts of natural hazards.
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The major conclusion from the ERMOND project is therefore that new ideas and innovative solutions are needed to prevent damage and loss of lives due to disasters triggered by natural hazards in the Nordic countries. The key to this must be enhancing ecosystem-based approaches to disaster risk reduction (Eco-DRR) in the Nordic countries. The following actions were identified as central for accomplishing this:



Ecosystem-based approaches to disaster risk reduction (Eco-DRR) has been defined as “the sustainable management, conservation and restoration of ecosystems to reduce disaster risk, with the aim of achieving sustainable and resilient development”.

• Nordic disaster risk reduction (DRR) policies and strategies need to recognise that implementation of Eco-DRR solutions will become increasingly important in the future as continuously growing populations and predicted climate change are likely to increase the impacts of natural hazards in the Nordic societies.

• Ecosystem restoration for Eco-DRR must be integrated within existing policies and programmes for environmental protection, rural development and long-term sustainability targets.

• Ecosystem restoration for Eco-DRR should be linked to ecological restoration for protection and enhancement of biodiversity in a way that secures a win-win situation.

• Restoration of individual ecosystem services could conflict with other ecosystem services; this should be avoided by instead using integrated aims and approaches for restoration.

• Eco-DRR should be explored as a first-choice option and encouraged in order to reduce society’s vulnerability to natural hazards.

• Nordic DRR policies need to recognise that Eco-DRR approaches also provide a wide array of other benefits for ecosystems, local economies, the social fabric and the broader environment.

• Nordic DRR policies need to recognise that application of preventive measures, and green solutions may provide less expensive alternatives compared to using only less sustainable engineering solutions or the high cost of post-event reactions. Benefits of improved ecosystem services and other indirect benefits should be considered when comparing options for DRR in a cost-benefit analysis.

• Long-term strategies for reducing future losses and aiding recovery from natural hazards need to be included as a part of sustainable land use and spatial planning.

• Information gaps need to be over-come to support decision making in Eco-DRR governance and exploring possible solutions, their cost-effectiveness and ecological benefits.

• Different sectors, including government, regional and local communities, scientific and engineering guidance and practice, and stakeholders need to be involved in promoting the use of ecological solutions to provide acceptable win-win solutions.

• Nordic cooperation on Eco-DRR policy has the potential to strengthen Nordic influence in disaster risk reduction and environmental policy in the EU and other international contexts.

The reduction in the inherent ability of Nordic ecosystems to mitigate the impacts of natural hazards can have considerable consequences for Nordic societies. The result is that hazards, which might have been harmless given that the ecological resilience of ecosystems was intact, may turn out to be a serious disaster. This needs to be addressed.

The Nordic Council of Ministers (NCM) can play a central role in setting preventive actions for disaster risk reduction, such as ecosystem restoration, on the political agenda, and follow up on promising project results by financially supporting additional projects and investigations. The NCM/Terrestrial Ecosystem Group (TEG) could also play a central role in supporting Nordic cooperation within the field of ecosystem restoration and disaster risk management. National governments should also establish and implement targets for improved preventive action and post-event actions regarding ecosystem approaches for disaster risk reduction. They should also be responsible for implementing suitable policy measures that will facilitate reaching such targets and ensure that a balanced approach to restoration as a tool of Eco-DRR will be integrated within existing policies and programmes for environmental and bio-diversity protection, rural development and long-term sustainability targets.

Local authorities such as municipalities need to implement local policy measures and action planning and provide appropriate land-use policy frameworks to fit the different needs of society regarding ecological restoration tailored to fit each local risk profile of natural hazards.

It is the conclusion of the ERMOND network that Nordic strategy on enhancing Eco-DRR solutions could make a critical contribution to the safety of Nordic societies and reduce loss of lives and economic damage. Such Nordic strategy would serve international benchmarking for disaster risk reduction and facilitate international cooperation.
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Linking restoration of degraded ecosystems and ecosystem based Eco-DRR

The increasing focus on ecosystem services in ecological restoration has highlighted a possible conflict between restoration which is aimed at only one specific ecological service and a multilevel approach that includes broader and more holistic aims. Therefore, although the need for restoration of certain ecosystem services is of high importance, this must not result in a single target focus at the cost of broader and more holistic aims. To accomplish this, Nordic projects aiming at enhancing Eco-DRR must be planned in a way that also benefits broader aims of restoration such as protection and enhancement of biodiversity.

We need to be aware of potential trade-offs before taking decisions on ecosystem restoration. A strong emphasis limited to a specific ecosystem service, such as restoration for Eco-DRR or climate change mitigation, gives priority to actions and activities that may not fully benefit or even harm biodiversity.

Restoration aimed to enhance ecosystem services has also emphasized the ecosystem as something to use and benefit from. Restoring ecosystem services thus focuses on the output of restoration (benefits), and has increasingly become a driver for restoration during recent years. This can lead to a “fragmented” environmental policy, where opportunities for reaping full scale benefits from ecological restoration are missed.

Therefore, the main conclusion from this specific ERMOND study is that, although the need for restoration of certain ecosystem services is of high importance, this must not result in a single target focus at the cost of broader and more holistic aims. To accomplish this, projects aiming at enhancing Eco-DRR must be planned in such a way that broader aims of restoration, such as protection and enhancement of biodiversity, are also benefited.


Ecological resilience towards floods: Case study

The Nordic countries have many types of streams and rivers, in urban, agricultural and forested landscapes. Ecological restoration can alleviate floods in these watercourses and reduce discharge peaks downstream of restoration sites by using retention/buffering in the catchment, riparian zones and in-stream channels.

With further climate change, mean annual discharge is likely to increase in many streams and rivers in the northern parts of the Nordic countries, although with more restricted water-level variations. A higher frequency of extreme rainstorms may, however, lead to a greater number of large floods in the future, especially in small streams. A proactive approach to future large floods, with a focus on sustainability and services of free-flowing river ecosystems, means that specific land-use practices have to be abandoned in the most flood-prone areas.

For future flood risk management in the Nordic countries the following questions need to be addressed: (1) Which types of watercourses are most susceptible to hazardous floods? (2) Which ecological restoration practices can affect flooding and how efficient are they in increasing resilience towards hazardous floods? (3) What future changes in mean annual discharge, flood frequency, timing and magnitude can be foreseen? (4) Will there be a need for modified land use and restoration practices with the expected changes in climate and flooding regimes? (5) Are there restoration practices outside the Nordic countries that would be applicable in the Nordic countries for the forecast climate change scenarios?



Formerly Scandinavian rivers were extensively channelized for timberfloating. This increased the risk of floods downstream. Tributaries of the River Vindel in North Sweden have now been restored by addition of large boulders and trees, which had been removed or destroyed. This has increased the water retention capacity of the river, thus keeping the water longer in headwater regions and reducing flood magnitudes further downstream.
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Ecological resilience of forests towards windthrow: Case study

Storms and windthrow or blowdowns in forests are natural phenomena that occur frequently in all the Nordic countries and they are expected to be escalated by climate change. Human history includes many examples of severe windthrow in forests. Major recent examples are the 1999 December storm in Denmark and the storm named Gudrun in 2005 in Southern Sweden. Windthrow is the most important hazard related to forestry in northern Europe. Large sums are lost due to increased harvesting cost and destruction of the timber during the windthrow at the same time that it enhances biodiversity and the amount of dead wood in forests. Later, indirect ecological consequences such as reduced “forest climate” and outbreaks of bark beetle attacks cause further economic loss, although the monetary lost is seldom calculated.

Most research has focused on forest resistance and subsequent problems like beetle attacks and economically related problems, whereas only a little has focused on: (a) the kind of forest that establishes itself after windthrow, (b) what kind of services the new forest can provide, and (c) what kind of restoration interventions the forester can make in order to increase the functionality and ecosystem service provisions of the “new forest” that follows after the windthrow damage.

Based on an ERMOND case study we conclude that forests in our region generally are quite resilient towards windthrow. It seems that advanced regeneration, soil disturbance and dead wood play important roles in the recovery, especially in the boreal region, whereas in the more southerly nemoral region new regeneration, deer browsing and competition from ground vegetation seem to be more important. Often the succession will go back to primary species like birch and rowan. The important question is therefore whether the quality, biodiversity and economic value of the recovered forests are satisfactory and how restoration efforts can enhance their worth.

The case study analyses also showed that only limited attention has been put on the natural recovery processes, probably because traditional forest management following windthrow has meant salvage logging and traditional planting. The more environmentally-based management approaches now being introduced in forestry emphasise the need for a research effort related to natural recovery processes and how to prepare the forests for coming storms by actions aiming at improving post-windthrow resilience.
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Ecological resilience towards tephra fall: Case study

Volcanic eruptions with extensive tephra fall threaten Icelandic natural ecosystems, human livelihood and health. After deposition, the tephra can be a long-term source of sandstorms, which can cause more destructive ecosystem degradation and soil erosion than the primary event. Extensive land degradation in Iceland limits the capacity of ecosystems to survive tephra fall and to stop secondary transport of the tephra by sandstorms and the release of massive dust clouds.

Degradation of ecosystems in the volcanic zone of Iceland has resulted in almost total removal of native woodlands and fragmented vegetation cover. These are two of the most important ecosystem characteristics in relation to the resilience of ecosystems towards tephra deposition and secondary distribution of tephra. Other important characteristics include surface roughness and surface slope. Mapping of ecosystems based on these characteristics reveals weak points in the ecological resilience towards tephra fall.

Restoration of woodlands is crucial to combat this problem. However, due to the large extension of degraded volcanic areas, complete planting is not feasible. Planting strategic seed sources of birch and willow and facilitation of their distribution has been shown to be an inexpensive way to restore woodlands in such areas. Our studies showed that ecosystem resilience towards tephra deposition was significantly improved in a relatively shortly time after reestablishment of native woodlands.
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Loss of native woodlands had a crucial effect on the ability of Icelandic ecosystems to survive tephra fall and stop further distribution of the tephra. The photo shows the reaction of ecosystems in Goðaland, South Iceland, to tephra deposition from the volcano Eyjafjallajökull in 2010. The degraded land in front has clearly been affected by the tephra, whereas the birch shrub has not. Notice that some of the tephra from the surroundings have been washed under the shrub, thus halting further distribution.

Based on this ERMOND case study we conclude that this could serve as a model for improving resilience of ecosystems in volcanic areas towards tephra fall and secondary distribution of the tephra with relatively low budget interventions. The measures taken should be based upon thorough mapping of key ecosystem characteristics followed by strategic planting or seeding of native birch and willow to facilitate natural colonization and eventually widespread woodland restoration.

[image: Image]

PHOTO: SVEINN RUNÓLFSSON


Acknowledgements

The ERMOND project was launched in 2014 as a theme project of the Nordic Council of Ministers, appointed by the Icelandic Ministry for the Environment and Natural Resources. The project was financed through the following funding schemes of the Nordic Council of Ministers: NordBio The Program for the Icelandic Presidency in NCM in 2014 and the Terrestrial Ecosystem Group (TEG). The Committee of Senior Officials for the Environment funded the project NordEcRes, which was linked to the ERMOND project. Co-funding was supplied by the individual participating institutions and the Icelandic Avalanche and Landslide Fund.

The ERMOND network wishes to express gratitude to these funding agencies as well as others who have contributed to the ERMOND project. This includes the personnel of the participating institutions, as well as other institutions and individuals that contributed to the network through participation in workshops and other project activities.

[image: Image]

PHOTO: UNSPLASH.COM

[image: Image]

PHOTO: ÁSA L. ARADÓTTIR


Appendix
Participants in the ERMOND network

Active partners in
the ERMOND network

Iceland

Soil Conservation Service of Iceland
Guðmundur Halldórsson – Project Leader,
Forest and restoration ecology

Anna María Ágústsdóttir – Project Secretary,
Earth science

Kristín Svavarsdóttir – Senior Scientist,
Restoration ecology

Icelandic Met Office

Sigrún Karlsdóttir – Director of Natural Hazards
Emmanuel Pagneux – Research Scientist, Floods
Gerður Stefánsdóttir – Project Manager

Agricultural University of Iceland

Ólafur Arnalds – Professor, Soil science
Ása L. Aradóttir – Professor, Restoration ecology

National Commissioner of the Icelandic Police:
Department of Civil Protection and Emergency
Management

Ágúst Gunnar Gylfason - Project Manager,
Risk analysis

Icelandic Forest Service

Þröstur Eysteinsson – Director, Forest ecology

Hekla Forest Project

Hreinn Óskarsson – Director, Forest ecology

Reykjavík University

David Finger – Assistant Professor

Denmark

University of Copenhagen

Karsten Raulund-Rasmussen – Professor, Forest ecology

Anders Tærø Nielsen – Post-doc, Forest ecology

Geological Survey of Denmark and Greenland

Hans Jörgen Henriksen

Faroe Islands

Faroese Earth and Energy Directorate
Lis Mortensen – Physical Geographer

Finland

Natural Resources Institute Finland

Anne Tolvanen – Professor, Forest ecology

Finnish Meteorological Institute

Karoliina Pilli-Sihvola – Research Scientist, Disaster risk reduction and climate change adaptation

Norway

Norwegian Institute for Nature Research Dagmar Hagen – Senior Research Scientist, Restoration ecology

Norwegian Environmental Agency
Gunnar Kjærstad – Senior Advisor

Sweden

Umeå University

Christer Nilsson – Professor, Restoration ecology

 

Partners associated to
the ERMOND network

Iceland

The Environmental Agency of Iceland

Ólafur A. Jónsson – Head of the Department for Nature

University of Iceland

Guðrún Pétursdóttir – Director of the Institute for Sustainability Studies

Finland

Metsähallitus, State Forest Enterprise
Susanna Lindeman – World Heritage coordinator

Sweden

Swedish Environmental Protection Agency
Anna Lindhagen

ERMOND website:

http://ermond.land.is/


[image: Image]

OPS/images/f0008-01.jpg





OPS/images/f0011-01.jpg





OPS/images/f0013-01.jpg





OPS/images/f0004-01.jpg





OPS/images/f0004-02.jpg





OPS/images/f0007-01.jpg





OPS/images/f0007-02.jpg





OPS/images/copy.jpg
V)






OPS/images/f0019-01.jpg





OPS/images/f0014-01.jpg





OPS/images/f0015-01.jpg
B e |





OPS/images/f0016-01.jpg





OPS/images/cover.jpg





OPS/images/f0016-02.jpg





