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Commentary: A (Mostly) Hydrological
Commentary on the Small Retention
Programs in the Polish Forests

Martyn Futter

From a hydrological perspective, FRM is simple: reduce the height of the flood peak
and the flood risk is reduced. In reality, a huge number of biophysical and societal
factors complicate the process. The Polish forest small retention program is unique
in its manner of addressing these factors. The contribution of Matczak et al. (this
volume) is especially welcome as it contributes to the English language literature on
practical measures for upstream water retention so as to reduce downstream flood
risk. While there are a few publications in English about the Polish programme (e.g.,
Juszczak et al. 2007; Kowalewski 2008), the voluminous Polish language literature
appears to be a treasure trove of useful information for forest managers interested in
water retention as well as water managers who are interested in the flood reduction
potential of the forest landscape.

There is an apparent contradiction between forest production and flood control. As
early as the 1700s, it was argued that site drainage would improve forest productivity
(Glacken 1967, p. 488). Measures such as ditching to remove water from poorly
drained lands are recognised as among the most cost-effective silvicultural practices
for increasing forest yield (Skaggs et al. 2016). Between 1945 and the collapse of
the Soviet Union, close to 3% of the Polish land area was drained, primarily to
increase timber production. This led to lower groundwater levels and the loss or
degradation of many forest wetlands (Matczak et al. this volume). As the purpose of
drainage is to move water off the land, it is likely to increase the height of the flood
peak and to exacerbate flooding (e.g., Robinson et al. 2003). So long as forest lands
were managed primarily for production, this tradeoff was apparently met with tacit
acceptance. In the 1990s, with a reduced focus solely on timber production values,
the tradeoffs associated with forest drainage began to be scrutinized more closely
(Mårald et al. 2017). For example, new drainage of forest lands in Finland declined
substantially in the early 1990s over concerns about biodiversity (Peltomaa 2007).
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Matczak et al. (this volume) note that drainage of forest lands in Poland decreased at
the same time as national priorities changed with the collapse of the Soviet Union.

Once forest management no longer focused exclusively on timber production, a
multifunctional perspective could be adopted and other management goals increased
in importance (Farrell et al. 2000). Often, these new goals were related to biodiversity
or recreational values, but the importance of water management was also recognised
in some locations. With their typically high infiltration capacities and potential for
water purification, forests are recognised almost universally as high quality fresh
water sources (Neary et al. 2009). By returning moisture to the atmosphere through
evapotranspiration, forests are also an important part of the global hydrological cycle
(Launiainen et al. 2014). However, the overall link between floods and forests is a
matter of ongoing debate (CIFOR 2005). Despite the broader debate about the role
of forests in the hydrological cycle, it seems clear from basic hydrological principles
that slowing down runoff will flatten out the hydrograph and reduce the height of the
flood peak.

The study of Matczak et al. (this volume) raises a number of questions. First
of all, to what extent can small retention features enhance the flood risk reduction
potential of existing forests? Second, what are the key institutional factors that led to
the success of the Polish programme, and are they present throughout Europe? The
third question has two parts—what is the optimal arrangement of water retention
features in the forest landscape, and how well can human and non-human ecological
engineers implement these arrangements?

Using a combination of landscape features and engineering approaches to retain
water, as is done in the Polish forest small retention programme, will make a num-
ber of contributions to flood reduction. Up to the point at which all available water
storage is filled, the downstream flow of water will be slowed and the hydrograph
will be flatter than would be expected in the absence of water storage features. It
is also likely that water retention features will contribute to increased groundwater
recharge, offsetting some of the negative effects of earlier forest drainage. Further-
more, the interception and transpiration of the forest canopy can significantly reduce
the fraction of precipitation that eventually contributes to runoff (e.g., Calder 1990).

As noted by Matczak et al. (this volume), small water retention measures are
not a panacea for flood risk reduction. The scientific literature is in overwhelming
agreement that a certain scale of floods will exceed landscape retention capacity,
regardless of the forest management measures employed (e.g., Soulsby et al. 2017).
However, increasing evidence suggests that targeted forest management measures
can reduce the frequency and/or severity of small floods.

It is likely that one key factor of the success of the Polish small water retention
programme is the forest ownership structure. Forests are often owned or managed by
the state, which facilitates a landscape-scale approach to water management. Private
forest owners are very constrained in their decision-making, and most decisions are
made or approved by a state actor (Nichiforel et al. 2018). As a single actor has the
ability to make decisions about land management across a large spatial area, ponds
and other water retention features can be constructedwhere they aremost appropriate
from a hydrological perspective. This might not be possible in countries where forest
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ownership is dominated by a large number of smallholdings, or where forest owners
are unwilling to accept loss of future timber revenue associated with the construction
of ponds and other water retention features.

The optimal arrangement of water retention features in the landscape is not always
apparent. In Poland, the same institutional constraints that would likely exist in
countries with forest smallholdings do not apply in the same way. However, the
necessary tools for optimal location of retention features may not be fully utilized.
Salazar et al. (2012) report amodelling study of pond effectiveness forwater retention
in a series of catchments across Europe. Matczak et al. (this volume) note that similar
studies have been conducted in Poland, but it seems that other modelling tools could
give more useful results than the ones they present. Specifically, GIS models based
on high resolution LiDARdata have a great deal of potential for identifying candidate
water retention sites (Collentine and Futter 2018). Much, if not all, of Poland is now
covered by a suitable LiDAR data set, and this could be exploited more effectively.

One open question is the role of beavers in the Polish forest landscape. Matczak
et al. (this volume) allude briefly to this issue, but it may be more prominent in
the future (e.g., Gorczyca et al. 2018). Beavers are ecological engineers that build
dams to create flooded habitat. Beaver ponds can function in a different ecological
and hydrochemical manner than small artificial ponds (Ecke et al. 2017). These
differences should be explored further as beavers continue to recolonize the Polish
forest.

We can learn a number of lessons from this case study in particular and the Polish
forest small water retention program in general. Perhaps the most important of these
is that multifunctional forestry can work. Forest harvest, expressed as roundwood
removal rates, has continued to increase (Eurostat, “roundwood removals by type and
assortment”) at the same time as pond construction and forestwater retention capacity
have increased. Equally important to the success of the Polish programme are the
institutional and governance structures that facilitate the adoption and construction
of water retention features. This may not be possible in jurisdictions dominated by
forest smallholdings or where the capacity for top-down decision-making is limited.
Two further lessons may not be as important but equally relevant to the question of
flood risk reduction measures on private land. The first has to do with the incomplete
uptake of the available technology. Models are available for quantifying landscape-
scale water retention capacity, and new data, specifically high-resolution LiDAR
surveys can support these initiatives. The second is how to better integrate human
and non-human ecological engineers in production landscapes. Beavers are perceived
as damaging to the forest economy but can be an important contributor to forest
multifunctionality as their dams and ponds increase water holding capacity and can
act as biodiversity hotspots.

The overarching message for my discipline and my colleagues is to learn from the
Polish experience.The smallwater retentionprogrammeworks, and,with appropriate
adaptation, it could be implemented elsewhere in Europe.
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