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This volume consists of a series of papers exploring the topic of Protection Forests as they
relate to debris flows, debris floods, floods, rock falls, and snow avalanches (collectively
known as hydrogeomorphic processes). The papers were selected from those presented at
the XXII World Congress of the International Union of Forest Research Organizations
(IUFRO), held in Brisbane, Australia in August 2005 (abstracts from the Congress are pre-
sented in INNES et al. 2005).

The purpose of the Congress session in which these papers were presented, and of this
volume, is to highlight the importance of forests in reducing the occurrence or impacts of
hydrogeomorphic events, and of the need to manage forests to maintain their effectiveness
in providing protection. In a background paper, SAKALS et al. (this issue) describe how
forests retard the initiation of landslides and snow avalanches, and how forests can contain,
confine and resist the material transported by debris flows, debris floods, floods and rock
falls during transport and deposition. SAKALS et al. (this issue) provide a brief history of
protection forests and highlight that without effective management, protection forests can
lose the key features that provide protection from hydrogeomorphic events. Loss of these
features is related to a host of factors: forest health (insects and disease), abiotic (fire, wind
storms, ice damage), and forest succession (a forest stand is replaced by species more adapt-
ed to growing on the site given the prevailing conditions).

Forests are dynamic systems with individual tress going through their life cycles over
periods of decades to centuries. In addition, forests are influenced by biotic and abiotic fac-
tors. Although forests as entities may be relatively permanent in some locations, the species
mix, structure, and function may change significantly over time (OLIVER and LARSON 1996).
These changes may gradually affect the value, functions, and services of a forest that has
been providing a protection role. There are many cases where changes have ultimately
resulted in the loss of the protective function of a forest. For example, the deciduous com-
ponent of a riparian reserve may disappear over time because of lack of disturbance and
successional processes that favour conifers. Given the important role of some deciduous
species in stream ecosystems, this species shift can have a significant influence on ecosystem
processes (MURPHY and MEEHAN 1991; NAIMAN et al. 2000). In another example, dieback
of cedar in southeast Alaska has led to an increase in landslides from old-growth forest
reserves (JOHNSON and WILCOCK 2002). These reserves are characteristically identified as
areas where no forest harvesting is allowed because they are the initiation zones of land-
slides. Reserves have been prescribed for fans with forests to limit the runout of debris
flows, but the stands are currently sustaining attack from bark beetles, and regeneration and
growth will take decades to replace the protective value of the stand (WILFORD et al. 2004).
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BRANG et al. (this issue) provide a more European-oriented perspective on the manage-
ment of protection forests, including management guidelines that have been developed col-
laboratively by Swiss forest managers and scientists. They identify that where the damage
potential is high from hydrogeomorphic process, lack of management intervention is often a
risky management strategy. Unfortunately, this is all too common throughout the world
where managers and the public perceive that leaving forests to successional and natural dis-
turbance processes will maintain protective values (MOTTA and HAUDENMAND 2000;
THANG and CHAPPELL 2004; SHIMAMURA and TOGARI [this issue]). Consequently, clear
guidelines are needed to demonstrate the importance of active management in the mainte-
nance of protection forests.

Managing forests to maintain an appropriate level of protection is explored from a silvi-
cultural perspective by O’HARA (this issue). He addresses the important concepts of resist-
ance and resilience and illustrates that in most cases, an even-aged stand can provide the
optimum protection. However, at some point, this type of forest requires renewal, at which
point the protection value is zero. He argues that multiaged forest stands provide a higher
level of resilience to hydrogeomorphic disturbances throughout time. Even though the
resistance will not be as high as the maximum provided by a mature, even-aged stand, the
resistance will be considerably higher than the minimum provided when an even-aged stand
is becoming established.

Projecting the long-term impacts of forest dynamics on the protective role of forest is a
critical information for forest managers. WEHRLI et al. (this issue) explore this issue through
the application of appropriate models. While their timespan of 60 years may be considered
short, it illustrates the value, and need, of stand modeling when considering different stand
management regimes. Their work illustrates the importance of modeling in determining best
management practices, and an extension of their modeling framework beyond the current
60-year range would appear to be a priority. It also stresses the importance of adequate
regeneration in alpine protection forests, something that has been a problem in some areas.
Ensuring adequate regeneration will require appropriate silvicultural strategies and also, in
some areas, control of game populations.

STOKES (this issue) presents a very interesting paper highlighting the relative value of dif-
ferent tree species for protection from rockfall. The significance of this paper is the identifi-
cation of the protection roles played by different tree species – they are not all the same. To
make sound forest management decisions, managers and foresters need to be aware of the
hydrogeomorphic processes occurring in a specific area, and the relative protective value of
different tree species. Maintaining forest cover does not equate to maintaining the optimum
protection possible. A particularly important finding associated with the STOKES’ work is
that broadleaved trees provide more effective protection than conifers. This is important, as
many forests in mountain areas have, in the past, been converted from broadleaves to
conifers.A carefully planned restoration of these forests to their natural condition would not
only be beneficial to their role as protection forests but would also be beneficial to mountain
biodiversity.

In recent decades there has been a move away from protection forests to engineered
structures to protect values at risk. Unfortunately, the working life of these structures has
proven to be less than originally anticipated, resulting in unexpected costs to maintain pro-
tection. DORREN and BERGER (this issue) explore this situation and conclude that a mix of
sound regional planning, engineered structures, and protection forests are appropriate to
reduce the impacts of hydrogeomorphic processes. Importantly, they emphasize that the “do
nothing” approach to the management of protection forests is highly inappropriate – the
maintenance of the protective functions of a forest requires that the forest be actively man-
aged. A range of tools and decision aids now exist that can help a manager decide the opti-
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mum management for an area of forest, given a knowledge of the hydrogeomorphic process-
es that are present in the area.

At the site level, two papers explore water movement in the context of flood generation.
SCHÜLER (this issue) identifies sites that require different management approaches to limit
aggravating flood flows in headwater and floodplain areas. He proposes the use of a
Decision Support System that will help managers identify likely runoff types and intensities
from small watersheds.An important aspect of the tool under development is that it includes
measures of economic and ecological efficiency. SIDLE (this issue) describes an important
concept – hydrogeomorphic flood generation – and relates this to forest land management
practices. A key point in this concept, which is based on the relative importance of different
processes in contributing to floods, is that protection of riparian zones provides only partial
protection from aggravated peakflows. This is significant when locating protection forests
and determining appropriate operational forestry practices.

In many landscapes there are areas that can be managed for production forestry and
areas that should be managed for protection forestry or reserved to maintain the forest
influence against a host of influences. As noted in SAKALS et al. (this issue), the lack of man-
agement can lead to a diminishment of the protective role of forests. This is clearly illustrat-
ed by SHIMANURA and TOGARI (this issue), who describe a nation-wide railway shelter-
wood system that has been in place in Japan for over 100 years. Even though the forests
have provided significant protection from snow avalanches and drifting sand dunes, an
increase in labour costs and a decrease in commodity values have resulted in a shift of man-
agement focus. An experiment is now underway, based on minimum investment, to deter-
mine if natural vegetation communities will provide an adequate level of protection to the
railway system. Given the values at stake, this will be a closely watched experiment.

Management of protection forests entails investments that are greater than the return
from forest products. The net benefit to society is the protection provided by the forests.
When scheduling silvicultural treatments to maintain the forests, it is critical to minimize
those costs by undertaking the treatments (e.g. equipment and labour) concurrent with
treatments in adjacent commercial forests (SHIBA 2005). Only through landscape planning,
can the operational forestry costs be minimized and the protective values of protection
forests maintained.

Several themes emerge through the series of papers: forests can provide protection from
hydrogeomorphic processes, management strategies exist to maintain protective functions,
lack of management can be a short-term option but cannot be relied upon in the long-term,
different tree species offer different protective values, and site-level features are significant
in the management of protection forests. Our objective is to kindle worldwide recognition
that forests can play a significant role, if managed appropriately, in the reduction of impacts
from hydrogeomorphic processes.
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