Forestry in a treeless land
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Among the first things that visitors to Iceland aibyinotice are that it is not as warm
as where they came from and there is a lack ofena the landscape. Logically,
they connect these two facts and come to the csinalthat Iceland is too cold for
forests. This impression is often reinforced winay see the “forests” of low-
growing and crooked native birch. However, oveeatury of forestry activity has
proven that this is not the case, that it is pasid-use and not climate that explains
the treeless landscape. In fact, forests grow @siw Iceland as they do in parts of
the world where forestry is a major industry.

Forest history
Fossil evidence indicates that Iceland was forestedconsiderable extent during the
mid to late Tertiary (5-15 million years ago), witke genera includingletasequoia,
Magnolia, Sassafraand many others, indicating that the climate wasmv
temperate. By the late Pliocene, shortly befbeednset of Pleistocene glaciations,
coniferous forests predominated includiigus, Picea, Abied arix, Betulaand
Alnus,indicative of a boreal climate.

With succeeding glaciations, the Icelandic flora hacome ever more species-poor.
Pinussurvived (or was able to return after) the fieswfglacial periods up to about
1.1 million years ago and fossil evidenceAtriusis found during interglacials to
about 500,000 years ago. The only forest formieg species to survive/return to the
present interglacial iBetula pubescensOther native tree species found in Icelandic
forests are&sorbus Aucupariawhich is uncommon, and the extremely aopulus
tremula(found in only 7 locations) along witBalix phylicifolig which sometimes
reaches tree size but is usually a shrub.

At the time of human settlement over 1100 years bigoh forest and woodland
probably covered 25-40% of Iceland’s land areae rihatively tall (to 15 m) birch
forests of sheltered valleys graded to birch arltbwiscrub toward the coast, on
exposed sites and wetland areas and to willow auatihigh elevations.

As in agrarian societies everywhere, the settlegah by cutting down the forests and
burning scrubland to create fields and grazing.laBdeep were important as a source
of wool from the outset, but by 1300 they had bee@nstaple source of food for
Icelanders as well. Sheep grazing prevented regeoe of the birchwoods after
cutting and/or burning and the area of woodlandicled rapidly.

The extent of Icelandic birchwoods probably reach@dst-glacial minimum, or

about 1% cover based on total land area, duringahlg 20" century. Even though
economic, technical and agricultural improvementthie mid 28 century alleviated
the need to utilise birch for fuel or fodder, ineses in sheep numbers and high levels
of summer grazing continue to prevent natural esttenof woodlands outside of
protected areas.



Today, birchwoods are not economically importard asurce of wood or fodder,
although birch forests are popular recreation ar&ashwoods are also important
form an ecological perspective as remnants of asyastem that once covered much
of Iceland and as the source of organisms to cedonéw woodlands where birch is
being used in afforestation, thereby reclaimingkiineh ecosystem.

Forestry
Organised forestry is considered to have startéceiland in 1899 with the planting
of the “Pine Stand” at Thingvellir. Forestry etf®focussed on protecting birch forest
remnants during the first half of the®™6entury, with several forest areas being
acquired by the Iceland Forest Service (IFS) fat lurpose. They, along with more
recently acquired afforestation areas and expetimhéorests comprise the National
Forest system today.

During the past 50 years, emphasis has been orestfftion through planting trees.
Planting by forestry societies and the IFS incrdageatly during the 1950’s,
reaching over 1.5 million seedlings per year dui8g§0-'62. The principal species
planted were exotic coniferBicea abies, Picea sitchensis, Pinus sylvestrisy®i
contortaandLarix sibirica. Planting declined after 1963 and remained ai(@iDto

1 million seedlings annually from 1963 to 1989.eTgeriod from 1950 to 1990 was a
time when a great deal of experience was gainedi¢iir experimenting with different
exotic species and provenances.

Afforestation through planting has increased againe 1990 to over 6 million
seedlings in 2004, which corresponds to an increapkanted area of 1000-1500 ha
per year. Planting of native birch has been irgirgpproportionate to the total,
comprising as much as 30% of seedlings plantednmesyears.Larix sukaczewii

(syn. L. sibirica var. sukaczewig planted to roughly the same extent as natixahpi
followed byPicea sitchensjinus contortaandPopulus trichocarpa These 5
species comprise about 90% of the trees plantekiand, with over 20 other species
comprising the remaining 10%.

The IFS planted roughly half the trees plantecceldnd up to 1990, mostly on Forest
Service lands. With the exception of some eanlgaliseeding trials, this however
included practically no birch since most IFS enates were established around
remnants of birchwoods where natural regeneratias wsually sufficient. For
example, the area of birch cover in Hallormsstadational Forest increased by 130
ha from 1906 to 1995 without a single birch tremgelanted and in spite of 200 ha
being converted to conifer forest. The total egien of birch within the enclosure
was around 330 ha in 90 years, or an average d¢fe8Bpér year, more than doubling
the original forest area.

The other half of trees planted up to 1990 wastpthby forestry societies, which
were mostly involved in afforestation of treelemsd. Since 1990, forestry societies
have been the main actors in the Land Reclamato@sk project, a co-operative
project between the Icelandic Forestry Associateanumbrella organisation for the
local forestry societies), the Forest Service,3b@ Conservation Service (both state
agencies) and the Ministry of Agriculture, withimieh about 1 million seedlings are
planted annually. The aim is to afforest erodedegraded land and 40-75% of



seedlings planted annually have been native biweh éhough it is not always the
most effective tree species at reclaiming degradedoded land.

From its limited beginnings in 1970, state suppba#orestation on farms has
become the main channel for afforestation actiwiticeland, comprising about 80%
of the afforestation effort today. Originally, grfarms located within the best areas
for afforestation were eligible to participate ahd only goal was establishment of
plantations for wood production. Since the mid@89state support for farm
afforestation has spread to all parts of Icelarti&forestation goals have become
variable resulting in increased use of native bant other non-timber species.

Laws pertaining to forestry reflect the fact thatelsts form a very small part if the
Icelandic landscape, the main policy points belag existing forests should be
protected and afforestation of treeless land i®eraged. These goals have been in
effect since the first Forestry Act of 1907. Thaabof increasing forest cover through
afforestation is re-affirmed in the Regional Affstation Projects Act of 1999, where
for the first time a concrete goal of 5% forest awbdland cover of lowlands within
40 years is set.

In recent years, checks have been put into playdang certain aspects of forestry
through the Environmental Impact Assessment Actarejulation regarding use of
exotic plant species. These legal instrumentshereesults of EU directives; in other
words not the result of a perceived need withitaloe to put checks on forestry.
Because of the costs involved, the Environmentalalch Assessment Act effectively
puts a ceiling of 200 ha on the size of afforestatireas and prevents or at least
discourages afforestation within protected areas.

The forestry sector
The IFS
The Iceland Forest Service (IFS) was establishd®@y. It is the state forestry
authority in Iceland and is under the Ministry africulture. The IFS manages over
40 national forests throughout Iceland, totallibgat 7000 ha or 5% of Icelandic
forests and woodlands. The majority of forest ddland area within the national
forests is protected native birch woodland, butdlae also cultivated forests of
various species, experimental forests, arboretaatabor recreation areas including
4 campgrounds. The national forests employ atiiué staff of around 30 people.

Until recently, the IFS was the main producer eétseedlings in Iceland, as between
1950 and 1990 the main emphasis of the IFS wasforestation through planting.
Tree planting has now become a minor part of IRides and seedling production
has been privatised.

Iceland Forest Research, located at Mogilsa negkjRék, is the research division of
the IFS. Traditionally, species and provenan@sihave been the mainstay of forest
research in Iceland and they are still importdntthe last ten years however, ecology
has become an increasingly important field of stwii a wide range of topics being
looked at, including carbon and nutrient cyclesal@sshment problems, insect pests
and pathogens and the effects of afforestationlamt pnd animal communities.

Other recent research topics include growth anid wteidies, climatic mapping and



historical and social aspects of forestry. Forrttagority of research projects,
emphasis is placed on them being directly apple&dforest management planning
and practice. Iceland Forest Research has a prafesstaff of 15.

Forestry extension and education is another funafdhe IFS. As an example, 7
primary schools have become Forest Schools thraygbject headed by the IFS to
integrate aspects of forests and forestry intpaits of the school curriculum. Each
of these schools has adopted a forest stand witaiking distance of the school that
serves as an extra “classroom”.

Regional Aforestation Projects

Starting with Héradsskogar in 1991, six RegiondbAdstation Projects (RAPS) have
now been established to cover all of Iceland. Tdre&ygovernmental “mini-agencies”
under the Ministry of Agriculture but financiallpdependent of the IFS. The
function of RAPs is to manage the government gractteme for afforestation on
farms, each in its own region of the country. Tihidudes making contracts with
landowners, production of afforestation plans, odirating seedling production and
distribution, education and extension (usuallyoroperation with the IFS) and
distributing the grants.

Each farm afforestation grant covers 97% of esthbiient costs, including fencing,
roads, site preparation, planting and the firgtriliig. It is the individual landowner
who owns the resulting woodlots or forest standtlaears all legal responsibility.
The landowners also usually do the planting, therebeiving part of the grant as
compensation for work. A forest-farmer afforestantarge tract of land can earn
what amounts to as much as 2-3 months wages per yea

The six RAPs were responsible for roughly 75% ahghg in Iceland in 2004.
Around 650 farms currently participate in afforéista and/or establishing
shelterbelts and there is a waiting list to joirabbut 500. This is a total of over ¥4 of
Icelandic farms.

Forestry Societies

The Icelandic Forestry Association (IFA) was formed 930 and is an umbrella
organisation for 57 local forestry societies. Thase non-governmental volunteer
organisations of people interested in afforestatidheir efforts are mostly
concentrated around towns and villages, but somreguite large tracts of forest land
and some of the oldest cultivated forests origingtbwn on treeless land belong to
forestry societies.

Besides the Land Reclamation Forests program nrextiearlier, local forestry
societies are mostly concerned with managing dlotessts and woodlands for
outdoor recreation, some grow Christmas trees, s@we small tree nurseries and
one owns a large commercial nursery.

The IFA publishes the journsdelandic Forestrywhich comes out in two volumes
annually. It is the main forestry publication celand and contains a mix of scientific
papers and more general articles. They also sffert courses in forestry related
subjects, an annual lecture series and forestssveaked at increasing public
knowledge of and interest in forestry. The IFA hasghly 7000 members, or about



2.5% of the Icelandic population, making it by flae largest NGO in matters having
to do with the environment.

The Forest Owners Association

The Icelandic Forest Owners Association (FOA) vwamkd in 1998 as a union to
represent the views and concerns of forest ownlergas a membership of over 700,
consisting mostly of forest owners participatinghie RAPs. As a young
organisation, it is still in the process of defigitself. The FOA has a volunteer
board of directors, a very small budget, no empdsyand no headquarters. A
significant part of the board’s efforts to date &deen in lobbying for increased
funding for forestry.

Soil Conservation Service

The Soil Conservation Service (SCS) is the sistgamisation to the IFS. It works to
prevent soil erosion and revegetate eroded landedent years, use of woody plants
in land reclamation has increased, especially adiikch and willows.

Afforestation objectives and afforestation planning
In general, Icelandic afforestation is planned anltivated forests managed with
multiple-use objectives. These objectives can bestescribed based on the four
principle functions of forests: ecological (ecogystprocesses, habitats, wildlife),
economic (wood production, non-wood products), getive (soil and water
conservation, shelter, sequestering,C&hd social (recreation, spiritual).

In forest planning and management, greater emplsasfien placed on one or two of
these functions and less emphasis on others, witgoaring them entirely however.
Within the RAPs, the majority of afforestation ptaio date emphasize timber
production as a primary goal within areas wherdé&nproduction is possible, the
main timber species beingrix sukaczewii, Picea sitchensisdPinus contorta In
peripheral areas, emphasis is on protective funstamd in some cases ecological
restoration, where the main species is naddigtila pubescensr on establishing
shelterbelts. A few plans have been drawn up esiping wildlife value, improved
grazing for livestock and outdoor recreation ad.wel

The Iceland Forest Service has put forth a setimfalines to afforestation planners.
Some points from these guidelines are:

» Tree species planted should be selected basedrpyimasite conditions and
the goals of afforestation on that site.

* Planting of exotics within natural woodlands isadisraged. Instead planting
should be directed toward treeless land to incrédaséotal forest area.

* Wetlands should not be drained for afforestation.

» Care should be taken to avoid planting on sitespetial value. These include
sites where rare species have been found or raiahtypes, archaeological
sites, special landscape features and much-visitesl with scenic vistas.

* Planting species mixtures rather than monocultisrescommended.

» Forest edges should be designed specifically dhbaultivated forest
blends as well as possible into the landscape.

A combination of protective and social functionshe aim of Land Reclamation
Forests. Since they are mostly close to populat@nres, these forests will become



the most used outdoor recreation areas in Icel&méhct, two forest areas originally
cultivated on treeless land in the 1950’s and & near Reykjavik and the other
near Akureyri, annually receive over 400,000 vjsitsll over the entire population of
Iceland.

The management goal for the majority of nationat$ts (IFS lands) is simply
protection of native forest and woodland ecosyste@stdoor recreation, timber
production, ecosystem restoration and researchlsoemain goals in some IFS lands,
whereas erosion control and reclamation are the aiens on land managed by the
SCS.

There are no forests managed only for carbon s&qties nor are there any plans for
afforestation specifically for that purpose. Howewarbon sequestration can be one
of the management objectives of multiple-use cattd forests.

So how is it going?
Over a century of forestry activity in Iceland haslded several positive results and
developments. We prevented the destruction ofasteeemnants of natural forests.
We gained experience in forest management and/atitth of a number of tree
species. We gained scientifically based knowleafgbe best provenances to use and
where to plant them. We have a great deal of kedgé and experience with
afforestation of treeless land. Without a dout, iost important outcome is that
there has been a change in attitude of the Icelgoebple. A century ago, most
Icelanders had never seen a tree. Fifty yearsfagolcelanders believed that trees of
any size to speak of could grow in Iceland. Ptantrees was the harmless hobby of
a few eccentrics, but forests for timber productimre out of the question. Today,
forestry for timber production, land reclamatiordamenity is being carried out by
thousands of people all over Iceland.

However, 100 years of forestry have not resultethirch extension of forest area.
The native birch woodlands have expanded througlraaegeneration within
fenced areas but there has been little or no expamsareas not specifically
protected from grazing. Thus, natural expansiobir@hwoods has been very limited
and will continue to be so as long as the traditbancontrolled sheep grazing
continues.

For several reasons, planting has not resulteargelland areas being afforested
either, compared to the area of potential foresd ia Iceland. Up to the mid 1980s,
land was not available for afforestation becauseoaipetition by other land use,
especially grazing. Forest establishment is experand few individuals have the
financial resources to invest in afforesting laageounts of land. Planting by forestry
societies was always constrained by lack of momseyas planting by the IFS. State
afforestation grants were first offered in the d970s but were extremely limited
until the 1990s. Due to these constraints, aftates of relatively large areas has
only started within the last 15 years. Howevee,fiict remains that Iceland has a
very small population (290,000) compared to the sizthe country (103,000 Kirof
which at least 30,000 Kntan potentially be afforested). For this readone
afforestation through planting, as a proportionodél land area, will proceed slowly.
Total afforestation planting has been 1000-1500drayear during the last 10 years



and is likely to be close to 2000 ha (20%in the year 2004, the most to date. At
that rate, it will take 50 years to plant treesléf of Iceland’s land area.

The good growth of several tree species has prgliedan most important in
changing people’s attitude towards forestry. TaeveBetula pubescengenerally
grows slowly, rarely reaching more than 14 m irgheand the mean annual
increment is almost always well below #/ha/yr. Based on this, it is no wonder that
people did not consider forestry to be a realgtissibility in Iceland. Several exotic
species planted in the 1950s and earlier, incluBlinga abies, P. engelmannii, P.
glauca, Pinus cembra, Abies lasiocarpa, Betula péamendPseudotsuga menziesii
are reasonably well adapted to Icelandic condifibase good form and will all grow
to be much larger than the native birch. The salieees of all these species are
between 15 and 20 m in height and they will alvgto well over 20 m in the coming
years. With the exception Bseudotsuga menziediney are all used to a limited
extent in Icelandic forestry, but are not amongrttagor species because of their
relatively slow growth or limited experience witiem.

The major species used in forestry are, in additioime nativeBetula pubescens
Larix sukaczewijiPicea sitchensis, Pinus conto@adPopulus trichocarpa They
have all reached at least 20 m in height and sheannannual increments ranging
from 5 to 15 nVha/yr. Based on growth curvésyrix sukaczewiandPinus contorta
will certainly reach 25 m height on good sites pg 400 years aréicea sitchensis
andPopulus tricocarpaat least 30m.

The future
Aspects that the forestry sector has some contex, such as planting trees, could
possibly lead to a doubling of forest and woodlareh of Iceland within the next half
century, although that is by no means certain. &l@w, other factors are likely to
have greater and more far-reaching effects. La®dehange, specifically a decline in
sheep farming, is likely to result in increasedunatregeneration and extension of
birchwoods to areas that have been treeless foures Climate change (global
warming) could conceivably lead to far greater geanA warmer climate would
allow both natural extension of woodland and aftagon through planting to reach
areas at higher elevations than has been possit®psly, expanding the potential
forest area and allowing us to reclaim large acd&soded land to woodland.

Thr future if Icelandic forestry is bright. The mabstacle, the psycological one, has
been overcome. In comparison, financial and texchmbstacals are easy to deal
with.
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