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Introduction

INTRODUCTION

This booklet aims to introduce a
wider circle of interested parties to
the problems facing riparian forests,
and current efforts toward conservation and restoration.
Riparian forests have huge ecological significance, playing an important role in both
nature and human populations. Among their many functions are, preserving plant
and animal species, preventing bank erosion, and helping to prevent flooding by
retaining water. Riparian forests are categorically associated with rivers and thus have
a naturally limited distribution. Historically, rivers have dwindled as a result of loss of
area to agriculture and intensive cultivation of poplar trees. Bulgaria has designated
important territories, with five distinct riparian forest, for conservation in the Natura
2000 European ecological network of protected areas. Riparian habitats are poorly
represented within protected territories at the national level in Bulgaria, making this
is a serious step forward that impacts the typology of the most common threats to
changes in the forests’ structure and functions, and in some cases a loss of area as well.
The biggest causes of loss and destruction of riparian forests can be attributed to
clearing of area for agricultural use; replacement with hybrid Poplar and Willow
plantations for intensive timber production; river bed correction and aggregate
mining, which subsequently lead to dramatic changes in the flow regime and to
bank erosion; unauthorized and improperly conducted logging; and construction of
hydroelectric plants.
The huge ecological importance of these forests, the damage they have already
suffered, and the threats they face today call for immediate efforts for their restoration.
Including the creation of new riparian forests by means of forestation activities using
typical local species, and improving the structure and functions of existing forests
through the removal of invasive species. In this booklet you can find a section on the
success of other such projects along the Danube River.
This brochure is part of the activities within the project LIFE13 NAT/BG/000801 –
Restoration and conservation of riparian forests of habitat type *91Е0 in Natura
2000 sites and model areas in Bulgaria. Partners of the project are: Executive Forest
Agency, Regional Forest Directorate – Rousse, Regional Forest Directorate – Plovdiv.
The project is co-financed by the LIFE programme – the European union funding
instrument.

The following publications have been used for the preparation of this edition:
River Ecology. Stoyan Mihov, Ivan Hristov, WWF. Sofia. 2010
{http://d2ouvy59p0dg6k.cloudfront.net/downloads/bg_vodi_all_2.pdf}
Stream Corridor Restoration. The Federal Interagency Stream Restoration Working
Group {http://www.usda.gov/stream_restoration}
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PART I.
ECOLOGICAL FUNCTIONS

The connection between rivers
and riparian vegetation

The integrity of a river ecosystem
depends directly on the integrity
of riparian plant communities.
Riparian forests provide nourishment and shelter for many organisms and determine
light abundance in neighboring aquatic and terrestrial ecosystems.

THE AMOUNT OF
SUNLIGHT THAT REACHES
THE WATER SURFACE
PLAYS AN IMPORTANT
ROLE IN THE RATE OF
DEVELOPMENT OF ALGAE
AND OTHER PLANTS.

Rivers serve as migration corridors for organisms that rely on aquatic and forest
habitats. The amount of land vegetation, together with its species composition, can
directly influence the river corridor. Tree trunks and branches that fall into the river
can alter the current, leading to erosion in some areas and sediment deposits in
others. Riparian vegetation and tree canopies can completely shade smaller river
beds, or partially shade larger rivers, hugely influencing water temperature and
sunlight exposure.
The amount of sunlight that reaches the water surface plays an important role in
the rate of development of algae and other plants. Direct exposure raises the water
temperature, which in turn can lead to higher rates of decomposition, to decreased
levels of oxygen in the water and to an increase in the amount of nutrients released
by the suspended sediments.

Rivers are migration corridors
for organisms which depend on
the water and the forest habitats.
Landscape with (A) high and (B)
low level of connectivity.
© FISRWG (10/1998). Stream Corridor Restoration: Principles,Processes, and Practices. By the Federal Interagency Stream Restoration Working Group
(FISRWG) (15 Federal agencies of the US gov‘t). GPO Item No. 0120-A; SuDocs No. A 57.6/2:EN 3/PT.653. ISBN-0-934213-59-3
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Significance of riparian forests for species diversity
River corridors serve as optimal habitat for many
animal species, as they contain both water and
tree vegetation that can provide food in the form of
nectar, catkins, buds, fruits and seeds.
Species diversity is further stimulated by concurrent access to numerous habitats –
aquatic and riparian, – that allow animals to use resources from multiple sources.
When uninterrupted, a strip of riparian vegetation serves as a main corridor for
wildlife. A great number of animals move along it during their natural migrations.
Lowlands were once covered with vast, continuous forests. Today lowland forests are
fragmented and small in area. They are dispersed amongst large areas of agriculture
and urbanization, interrupted by roads, etc., creating impassable obstacles for forest
wildlife. River corridors are often the only connection between isolated forests and
thus the survival of a large number of plant and animal species depends on
them. Therefore, the destruction of riparian forests leads to a decrease in species
diversity – there is a direct correlation between the decreased number of old trees and
that of nesting birds.

© ALEXANDER IVANOV

Riparian trees are the preferred nesting and roosting sites for many species of birds.
Heron and cormorant colonies in particular are commonly found along rivers in
Bulgaria, and black storks, a species that nests mainly on cliffs also nest in more
remote riparian forests. Kingfishers often perch on branches hanging above the river,
as they provide better observation points and allow them to hunt fish with less energy
costs.

Bird colony along the Danube river
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HERONS AND
CORMORANTS

ARE TYPICAL INHABITANTS
OF THE BULGARIAN RIVERS.

The clearing of trees on river banks results in a decrease in species diversity and
impact insect populations, a food source for many fish species. In larger streams
and rivers the area along the banks provides habitats for species of small fish. Their
survival depends on insects and the plant particles that fall into the water from the
river banks.
Due to their ability to retain water, forested river banks play a role in both flooding and
drought. When flooded, they provide breeding sites for amphibian, reptile and bird
populations. The alluvial waters absorb various particles, organic substances and small
organisms from the forest. As waters retreat, these materials are carried away and
become a food source for water plants and microorganisms which in turn become food
for fish of various sizes.
Tree trunks and branches that fall into the river bed create habitats for a number of
water organisms. Large trunks create riffles, calmer currents and pools that can serve
as resting sites for fish, and provide shelter for their young. They also serve as hiding
places from aerial predators, and as basking spots for reptiles and amphibians too.
Underwater, branches catch twigs, leaves and other types of organic matter creating
ideal conditions for invertebrate colonization. The populations of some benthic
species are larger in areas with abundant tree trunks and branches, as they provide the
necessary breeding habitat.
Floodplain forests are directly connected to other territories by the river and its
catchment area, which that can often lead to the occurrence of alien, invasive species.
In Bulgaria, willows and alders are the most typical tree species along the river edge.
Green alders are found in mountain river banks, while further downstream they
are replaced gray and common alder. Gradually, different species of willow appear,
alongside silverleaf and black poplars, elm trees etc. The Oriental plane is another
riparian tree but it is typical only in some of Bulgaria’s southern rivers (Struma, Mesta,
Arda and its tributaries, etc.).
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Regulation of water flow and risk of flooding
The recognized term for riparian forests in river valleys
is ‘alluvial’ or ‘floodplain’ forests.
One of the natural functions of a floodplain territory is to retain water and sediment
from the watershed, especially in times of flooding. When a river overflows, it also
floods neighboring territories, and when forests are present they function as a natural
water retainer, further slowing the release of water and diminishing the risk of
flooding.

FORESTS

Vegetation in river catchments slows rainwater from reaching the river, decreasing
the risk of flash floods. When abundant, vegetation also regulates evaporation from the
surface of the ground and replenishes shallow running ground waters.
Forests play an important role as a regime flow regulator, decreasing both the risk
of flooding and drought, by releasing water into the river more slowly compared to
deforested areas.

© STEFAN AVRAMOV

PLAY AN IMPORTANT
ROLE AS A REGIME FLOW
REGULATOR.

Overflowing river banks in alluvial habitats allow water to seep into the soil over
a larger area. The root systems of trees make the soil porous, thus additionally
increasing its absorption potential and decreasing the runoff rate.

The Otter lives in natural water bodies surrounded by riparian vegetation. Dike constructions, water pullution,
fish stock decrease, draining and the clearig of riparian forests are among the main threats for this “vulnerable”
mammal.
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Pollution
Eroded soil and rock particles in the current (the socalled ‘sediments’) increase water turbidity; they also
increase the scouring effect of the water current and
facilitate the dispersion of pollutants that can stick to
the surface of hard particles, such as phosphates.
Vegetation in the river corridor regulates water flow and filters out nutrients and
sediments. Floodplain forests also play a particularly important role in filtering
pollutants that wash into the water from neighbouring agricultural land through surface
and ground water.

Forests also play a crucial role in providing clean air. Besides absorbing carbon dioxide,
using the carbon to accumulate biomass and releasing the oxygen in the process, they
can mechanically purify air as well.
Forests produce phytoncides – organic compounds that can slow down the development
of pathogenic bacteria, fungi and other organisms, or eliminate them altogether.
Additionally, forests have a noise reduction effect.
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The role of riparian vegetation
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BESIDES ABSORBING CARBON
DIOXIDE AND USING THE
CARBON TO ACCUMULATE
BIOMASS, RELEASING THE
OXYGEN IN THE PROCESS,
ГFORESTS CAN PURIFY AIR
MECHANICALLY TOO.

The root systems of the vegetation along the river banks serve as a filter that can absorb
a large amount of biogenic elements before they reach the river. Common alder is
impressive in this regard. It is among the tree species with the highest capacity to
absorb biogenic elements from ground waters, which include nitrogen, phosphorus,
etc., and are the main pollutants of fresh water ecosystems, in excess leading to
eutrophication and die-off of fish and other water organisms. Even a narrow strip of
riparian alder forest (10 – 15 m) can filter out over 80% of the biogenic pollutants that
would otherwise flow into the river.

© IVAN HRISTOV
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Common alder is among the tree species with the highest capacity to absorb biogenic elements from ground waters; these include nitrogen, phosphorus etc.

Bank erosion
Vegetation plays a role in the erosion of river
systems too.
For example, root systems stabilize bank sediments and mitigate erosion processes.
In floodplain territories vegetation slows down the flooding during high water and
facilitates sediment deposition. Tree trunks, branches and other debris in the river
bed alter the river course, causing erosion in some sections and sediment deposition
in others and also alter the pool distribution, the movement of organic matter, etc.
The deeper roots of alders form flat webs that can hold together smaller sections of
the bank. Other riparian tree species – willows, for example – also form such roots
but theirs have a less significant effect on erosion prevention.
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Besides their huge ecological
significance, alluvial forests bring
a number of direct economic
benefits too, such as timber and
medicinal plant production,
income from fishing and recreation, etc.

Forestry
Considering the crucial role of natural riparian forests in biodiversity conservation
and erosion prevention, they should have a lower priority status as a source of timber.
It is recommended that all forestry activities be terminated in riparian forests located
in protected areas, particularly in sites from the Natura 2000 network – with the
exception of low-intensity sanitary logging (5 – 20%). Old and/or dead trees with
unusual stem formations, with rooted, creeping or climbing plants, with nests or
hollows, should by no means be removed. Such trees play a huge role in sustaining of
biodiversity in riparian forests.

Medicinal plants

Exploitation of natural products
Riparian forests are characterized by their specific species composition of medicinal
plants. Among the typical medicinal plants found here are; trees: common alder, field
elm, Tatarian maple, common hornbeam; climbing plants: silkvine, Smilax excelsa,
Clematis vitalba, ivy; and herbaceous plants: butcher’s broom, Iris pseudfacorus,
summer snowfl ake, lesser celandine, creeping jenny, marsh mallow, common nettle,
etc. Common climbing plants include the common mistletoe and the Virginia creeper.
These plants are often privately used on a small scale, however some have economic
value.

Common Kingfishers are associated with water bodies with clean water.
Its presence in the ecosystem is a good sign for its condition.

© MICHEL GÜNTHER / WWF

© FRED F. HAZELHOFF / WWF

For example, the summer snowflake is one of the emblematic medicinal plants in
Bulgaria. It is distributed mainly in riparian and alluvial forests. The summer snowflake
is a rare perennial plant.

Summer snowflake offers an opportunity for additional income for the
local people.
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It contains galanthamine, a highly valuable pharmaceutical and medicinal compound.
This alkaloid is used for the preparation of Nivalin, a medicine with a large range of
uses, for example as an antidote in toxicology. The existing population of summer
snowflake provides a supplement to the income of local communities.

Basket weaving

In the past basket weaving was a traditional craft in Bulgaria, closely associated
with riparian forests. The material for the baskets come from different species of
willow – most often basket willow; the woven containers were used in agriculture
for the collection of chaff, grapes, and even for storing and transporting coal.
For household baskets people often used the stems of Clematis vitalba, another
typical representative of riparian forest flora.

Tourism and recreation
Riparian forests provide excellent possibilities for recreation, leisure and nature
oriented tourism. Many recreational complexes and facilities have emerged close to
the beautiful forests along the lower courses of Bulgaria’s greater rivers. For example,
Baltata Managed Reserve protects the riparian forests near the popular Albena
Resort. Here we find an example of a successful coexistence of preserved nature
and a modern sea resort.
Other examples of this fascinating combination of seaside recreation and touristic
activities within riparian forests can be found in the Kamchia and Ropotamo reserves.
The former protects an old-growth riparian forest along the lower course of Kamchia
River, one of Bulgaria’s largest rivers. Ropotamo Reserve is among the most visited
areas on the Bulgarian sea coast. It plays a crucial role in the conservation of riparian
forests, while providing an opportunity for the development of nature-oriented tourism,
such as boat trips along Ropotamo River.
Another highly praised summer seaside site is Veleka River. With a length of 147 km,
it is the largest and longest river in Strandzha Mountain. Tourists mostly visit its lower
course, drawn to the beautiful forest and the wet meadows which are flooded in spring.
Veleka River is navigable for 8 km inland from its estuary and offers opportunities for
water-related recreational activities.

Rafting

In recent years rafting has become exceptionally popular among lovers of extreme
experiences and high adrenaline. This exciting form of outdoor entertainment is
organized in rough-water rivers throughout Bulgaria, along preserved riparian
forests during the snow melt in spring and summer. The best conditions for rafting
in Bulgaria are found on the Struma, Arda and Iskar rivers.
Struma is one of the most popular rivers for rafting. Besides its white waters,
the river fascinates visitors with the variety of landscapes created by the forested
Kresna Gorge and the Oriental plane galleries along its course.
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Riparian forests serve not only as a haven for biodiversity and as a home for a number of protected animal species; they also give more appeal to rivers in the eyes of fans of different water sports.

Fishing

Fish numbers in a river depend to a great extent on the riparian vegetation. It provides
shelter and spawning grounds. In summer fish prefer oxygen rich waters. The higher
the water temperature, the lower its oxygen level, and water temperature is highly
dependent on the shading provided by riparian forests. Visibility in the water also
matters, and it is higher in water that is filtered by vegetation. This is why anglers
consider spots with an abundance of shrubs and tree branches hanging over the water
the best for fishing.
According to data from the Executive Agency for Fisheries and Aquaculture, about
200,000 fishing permits have been issued annually in recent years. This is proof of a
stable public interest and permit-bearers often bring substantial amounts of money
into local economies.
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Hunting
Riparian forests attract a substantial diversity of game species too. Some of Bulgaria’s
best hunting estates are located along the Danube and other rivers flowing into the
Black Sea. The main game species there are red deer, roe deer and wild boar. The
favorable climate and the abundant food sources in the alluvial forests provide a
substantial number of trophy specimens.

Traditions
Some of the species typical of riparian forests play an important role in folklore
traditions. One of the most highly revered Christian holidays in Bulgaria is Palm
Sunday. It is celebrated one week before Easter, on the Sunday following Lazarus
Saturday; it commemorates Jesus Christ’s entry into Jerusalem on a donkey after
he raised Martha’s and Maria’s brother Lazarus from the dead. People greeted Jesus,
waving palm fronds and throwing flowers; then they spread their clothes at his feet.
As there are no palms in Bulgaria, on Palm Sunday people bring home blessed willow
twigs that promise good health and chase away evil and diseases. Willow twigs
symbolize the palm fronds with which Jesus Christ was greeted. The Bulgarian tradition
chose the willow, as it blooms around this time of the year. The willow twigs are woven
into a crown and it is brought home and kept until next year.

© VLADIMIR IVANOV/WWF

In some regions of Bulgaria people perform another ritual: kumichene. This is the
last rite of the Lazarus Saturday celebrations. Young girls with willow twig crowns
gather at the river; each puts her crown, together with a bunch of flowers and a ritual
loaf of bread, made especially for the occasion, onto a wooden plank and lets it float
downstream.

The periodically flooded
mixed deciduous forests of the
floodplain type are among the
most beautiful riparian forests
in Bulgaria. Typically they are
found on the banks of Kamehiya,
Ropotamo, Batova, Veleka
and Rezovska rivers.
On the photograph – Ropotamo.
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PART III.
RIPARIAN FOREST
HABITATS

The Directive on the
conservation of natural
habitats and of wild fauna
and flora (Directive 92/43),
also known as the ‘Habitats
Directive’, enacted the
establishment of the
European ecological network, Natura 2000.
Its objective is to preserve rare and valuable natural habitats, together with
the habitats of rare and valuable animal and plant species that are of European
importance. The legal definition of ‘natural habitat’ is as follows: ‘terrestrial or aquatic
areas distinguished by geographic, abiotic and biotic features, whether entirely
natural or semi-natural’. In Bulgaria, 5 of the natural habitat types listed in
Annex I1 of the directive include riparian forests. Here the requirements of the
directive aretransposed through the national Biodiversity Act.

91E0* Alluvial forests with Alnus glutinosa and Fraxinus
excelsior (Alno-Padion, Alnion incanae, Salicion albae)
This natural habitat type includes riparian forests in lowlands and mountains on rich
alluvial soils, periodically flooded by the seasonal swell of the rivers. There are several
subtypes within the habitat category.

Subtype 1.
Ash-alder
riparian woods

The habitat includes mixed riparian gallery communities with common alder as the main
dominant tree species. In Bulgaria ash-alder riparian woods have fragmented distribution
along rivers in foothills and in the lower area of most Bulgarian mountains, at an altitude
of 300 – 1 000 m above sea level.

Subtype 2.
Montane gray
alder galleries

Gray alder is a winter-hardy tree, unpretentious with regard to soil and light
conditions. Therefore it thrives in harsher climatic conditions at higher altitudes in
comparison to similar woods of common alder and common ash – 800 – 1 500 m
above sea level.

Subtype 3.
Riparian willowpoplar woods
Subtype 4.
Alluvial common
alder forests

This habitat includes mixed willow-poplar woods (most common), as well as pure willow
or poplar woods in lowlands and plains, in continental climate conditions in Northern
Bulgaria at altitudes not exceeding 800 (1 000) m above sea level.

Alluvial common alder forests can be found along the lower course of rivers from
the Black Sea-Mediterranean basin. Sometimes they can have fragmented, strip-like
distribution along the rivers, and are more similar to galleries. They are distinguished
by the hygrophytic forests along the Black Sea coast both by their soil preferences and
ecological features, and by the more limited presence of creepers too.
1.

This Annex is a list of natural habitats of interest to the community, preservation of which requires the designation of particular
protected areas: areas in the Natura 2000 network.
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91F0 Riparian mixed forests of Quercus robur, Ulmus laevis
and Fraxinus excelsior or Fraxinus angustifolia along the
great rivers (Ulmenion minoris)
The mixed lowland and floodplain riparian forests (longozi) are a key element of
the vegetation in many river valleys in Bulgaria. Their typical features include
periodical flooding and in some cases high air humidity. The dominant tree species
vary depending on the water regime but most often consist of ash, elm and oak
species.

Subtype 1.
Floodplain riparian
forests (Longozi)
Subtype 2.
Humid lowland oak
forests

Multilayered forests dominated by pedunculate oak or Quercus pedunculiflora, with
a smaller presence of creepers than in floodplain forests. Humid lowland oak forests
are found at altitudes from 40 to 70 m above sea level on flat terrain, often next to
riparian forests of willow and poplar; they prefer drier habitats than the latter.
The Thracian forests of Quercus pedunculiflora are the driest subtype of lowland
riparian forests. In most cases these are old-growth forests covering relatively small
areas. They can be found in the Danube Plain and in the Ludogorie region, along the
lower course of bigger rivers in Eastern Bulgaria, as well as in the middle course of
Tundzha and Maritsa rivers (with a more limited distribution).

© WWF-BULGARIA

Subtype 3.
Thracian forests of
Quercus pedunculiflora

Typical in climates with a mild, humid winter. Evergreen and other heat-tolerant
species can therefore be found here; a feature that distinguishes these forests from
the other types of riparian forests in Bulgaria. Another typical characteristic is the
presence of creepers with hardened or soft stems. Floodplain forests can be found
mainly near the Black Sea coast, and locally in Tundzha Valley and the Upper
Thracian Plain.

Sapling of Quercus robur on
the Danube island of Kovachev
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92A0 Salix alba and Populus alba galleries
Riparian forests of the plains and lowlands with a transitional continental climate in
Southern Bulgaria. They form narrow strips along bigger rivers and their tributaries.
They grow on rich alluvial soils. Most common species include silverleaf and black
poplars and white and brittle willows. The willow-poplar galleries of Southern Bulgaria
are distinguished from the riparian willow-poplar forests in Northern Bulgaria by the
presence of more southern species.

92C0 Platanus orientalis and Liquidambar orientalis woods
This habitat includes riparian forests with Oriental plane as the dominant species. Its
distribution in Bulgaria is localized in two main regions. It can be found locally in the
Eastern and Middle Rhodope Mountains along the Arda River Valley and along the
Bachkovska River. The other region includes the valleys of Mesta and Struma rivers
south of the Kresna Gorge. These forests grow at altitudes no higher than 800 – 900 m
above sea level.

92D0 Southern riparian galleries and thickets (NerioTamaricetea and Securinegion tinctoriae)
Riparian galleries and thickets dominated by tamarisks along permanent or temporary
streams and wetlands. They are primarily distributed in the widest areas of the river
valleys, on gravelly, sandy and clay sediment. They can be found nearby the lower
courses of some rivers of the Mediterranean catchment basin, close to rivers flowing
into the Black Sea, as well as in the central section of the Bulgarian course of the
Danube at altitudes no higher than 300 m above sea level. They can exist as fragments
within riparian tree vegetation, sometimes with a secondary origin – replacing
destroyed riparian willow or plane forests.
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PART IV.
CONSERVATION STATUS
OF RIPARIAN FORESTS

The table below represents
the status of the five riparian
forest habitat types both
on the national level in
Bulgaria, as well as on the
European level.

Included are:
• status according to the last edition of the Red Data Book of the Republic of
Bulgaria2;
• assessment of the conservation status of natural habitats in accordance with the
first – and only so far, – Bulgarian report on the status of protected Natura 2000
sites; the report is made to EC every 6 years3;
• assessment of the conservation status of the natural habitats on EU level as part
of the reporting under article 17 of the Directive on the conservation of natural
habitats and of wild fauna and flora (Directive 92/43)4.

Habitat/
Subtype

Red Data Book
of the Republic
of Bulgaria

91Е0
Subtype 1

Vulnerable

Subtype 2

Vulnerable

Subtype 3

Threatened

Subtype 4

Threatened

91F0
Subtype 1

Critically
threatened

Subtype 2

Critically
threatened

Subtype 3

Critically
threatened

Assessment of the
conservation status
for Bulgaria

Assessment of
the conservation
status for the EU

Unfavorable

Unfavorable

Unfavorable

Unfavorable

92A0

Vulnerable

Unfavorable

Unfavorable

92C0

Threatened

Unfavorable

Unfavorable

92D0

Threatened

Unfavorable

Unfavorable

2.

http://e-ecodb.bas.bg/rdb/en/vol3/texts.html http://e-ecodb.bas.bg/rdb/en/vol3/texts.html

3.

http://natura2000.moew.government.bg/Home/Reports?reportType=Habitats

4.

http://art17.eionet.europa.eu/article17/reports2012/habitat/progress/?period=3&group=Forests&conclusion=overall+assessment
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In the past, as far back as of the 19th century, great areas of riparian forests were deforested for the needs of agriculture. They were
replaced by plantations of hybird poplars known for their quick production rate.
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PART V.
THREATS AND PROBLEMS

The problems faced by riparian
forests are mainly associated
with loss of area and with
changes in their structure and
functions.

The most serious causes of loss and destruction of riparian forests are: the creation of
poplar plantations; river regulations and aggregate extraction that lead to dramatic
changes in the water flow regime; unauthorized and improperly conducted logging;
construction of hydropower plants; etc.
In recent decades clearance of dead and fallen trees from river beds has proven to be
a serious problem. In many lowland and urbanized areas the goal of this activity is
not to ensure normal water flow of rivers, but rather has a clear commercial intent,
and thus healthy trees that fortify river banks are being felled too.

© LJUBOMIR KOSTADINOV

Eventually, this leads to the destruction of forests that are of key importance to river
ecosystems. Therefore, in every individual case of river bed clearing a detailed outline
of the specific activities of the intervention should be explicitly required. The only
trees which should be removed from the river bed are those that truly block the river
and impede its flow during extreme water levels.

Withered alders along Vidima
river – the trees fell into the
behind the weir lake of mini
hydropower station and when
the water level is high they are
practically drowned.
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PART V. Threats and problems

Interruptions in the river corridor
and habitat changes caused
by dams (hydropower station,
artificial lakes and other manmade structures).

Other causes for the loss of natural riparian forests are:
• transformation of land into agricultural plots;
• changes in the hydrologic regime as a consequence of infrastructure construction
(mini HPPs, dykes, roads, drainages, etc.);
• wildfires;
• erosion processes caused by the Danube River, the constant changes in the bank
outline, the disappearance of old islands and the formation of new ones;
• climatic changes which lead to elemental floods and droughts.
Human-related causes of changes in the structure and functions of riparian forests
are:
• invasion of alien species such as boxelder maple, green ash, false indigo-bush,
ailanthus etc.;
• dumpsites and water pollution.

Wells dry up

Dike
undermining
Wetlands dry up
Former land profile

Former groundwater

level

Groundwater level

Riverbed lowering as a result of erosion and gravel extraction
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Riparian vegetation dries up
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PART VI.
EXISTING LEGAL
CONSERVATION
MEASURES

Within the boundaries of
protected areas the measures
for riparian forest management
are included in their designation
orders or in their management
plan; they are reduced to the
removal of dead and dangerous
trees.

According to article 2, paragraph 1, p. 7 of the Forest Act, all tree and shrub
communities bordering water bodies outside national parks and reserves are
considered forests. Despite that, in cases when such communities are not registered
as ‘forest’ in the forestry plans, in ownership documents or in cadastral maps,
they are often treated as individual trees.
Horizontal conservation measures for riparian forests are provided in article 72 of the
Ordinance on logging in forests. It states that a strip with a width of no less than 15 m
(with the exception of man-made plantations) should be preserved along permanent
streams; the only permitted activity in this strip is the removal of dead and/or fallen
trees. Additionally, in the buffer belt – which includes a 100-metre wide strip on
both banks of the Maritsa, Tundzha, Mesta, Struma, Arda, Lom, Tsibritsa, Ogosta,
Skut, Iskar, Yantra, Vit, Sazliyka, Stryama, Osam, Russenski Lom, Kamchia, Veleka
and Rezovska rivers, and a 50-metre wide strip on both banks for the remaining
water courses in the low plains, the hill and the foothill zone of the oak forests,
– regeneration logging is exerted with a prolonged regeneration period (with the
exception of man-made plantations). Similarly, for all natural riparian forest habitats
within the borders of Natura 2000 sites article 65 of the Ordinance on logging in
forests requires maintaining a strip with a width of no less than 15 metres along
permanent streams, where logging is prohibited or is carried out with an intensity
that doesn’t exceed 5% of the forest reserve.
Sustainable management regimes are also applied in Natura 2000 protected areas,
including the following additional measures:
• at least 10% of the territory of the habitat should be protected for the preservation
of old-growth forests (for 91Е0, 91F0, 92C0);
• low intensity of logging (up to 10% for 91Е0, up to 20% for 91F0 and 92C0),
concentrated on a small area or in small groups;
• regular logging is not permitted in 92А0 and 92D0;
• for sanitary measures aimed at the protection of infrastructure the rule of keeping
about 8% of the dead wood applies.
Requirements for the conservation of riparian forests as buffer strips around water
bodies are also implemented in the National Standards for good agricultural and
environmental conditions (GAEC), which all beneficiaries of payments by the
European Rural Development Fund are obliged to observe.
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In National Standard 1 there is a requirement for the protection of waters from
nitrate pollution from agricultural sources through percolation or runoff by means
of buffer strips, such as natural or man-made grasslands or plantations of tree
or shrub vegetation.
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Floodplain river terraces and riparian vegetation outside the national ecological
network should be protected by a special provision of the Biodiversity Act, too.
Floodplain river terraces and riparian vegetation serve as connection lines
between protected areas; the Biodiversity Act states that measures and activities
be included in the plans and projects for the conservation of those elements of
the landscape which play a role for the migration, the geographical distribution
and the genetic exchange of plant and animal populations and species due to their
linear, uninterrupted structure or their connectivity function. Nevertheless, a study
of plans and projects in 11 municipalities along the Maritsa River Natura 2000 site
and another 4 adjacent Natura 2000 sites revealed that this provision remains only
in writing. We should cite here, however, the positive example of the master spatial
plan of Maritsa Municipality where the concept of ‘municipal ecological network’ is
included together with rivers and irrigation canals.

Preserved riparian vegetation
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PART VII.
PRACTICES FROM
RIPARIAN FORESTS
RESTORATION PROJECTS

Projects for riparian forests
restoration in Bulgaria have
been implemented for more
than ten years and have gathered
significant experience.
You can find a short summary
of the project below.

PROJECT CONSERVATION OF ALLUVIAL HABITATS OF COMMUNITY INTEREST
ON THE SZABADSÁG ISLAND AND SIDE CHANNEL IN BÉDA-KARAPANCSA PSCI
(DANUBEISLANDFORESTS, LIFE07NATH000320)
1. More about the project: http://www.szabadsagsziget.hu/index.php?l=_en
2. Implementation period: 2009 –2013
3. Restoration target:
91E0 Alluvial forests with Alnus glutinosa and Fraxinus excelsior (Alno-Padion, Alnion
incanae, Salicion albae)
4. Restoration methods used
The objective of the forest management plan was transformed fully to ‘conservational
forest management’. Invasive forest species were removed by mechanical means.
Hybrid poplar populations were harvested and replaced with seedlings of native tree
species on a total area of 5 ha. The following species were planted: silverleaf poplar
(Populus alba), black poplar (Populus nigra), common ash (Fraxinus excelsior ssp.
Pannonica), white elm (Ulmus laevis), with 1% wild pear (Pyrus piraster). The area
was divided into two plots where different planting methodologies were applied; on the
first plot, traditional methods were followed, with mechanical tending; on the second
site saplings were planted at a higher density and at narrow row distance, and were
tended manually for the first three vegetation periods. The conventional method
with artificial regeneration and mechanic tending was applied on an area of 2.5 ha
(a total of 4 500 saplings/ha at row distance of 3 m). On the remaining 2.5 ha a higher
number of saplings was used: 12 000 per ha, at row distance of 1.6 – 2 m, with manual
tending.
5. Results
Natural mortality is high but long-term regeneration is successful. The manually tended
plot is successful after three years; supplementary planting was required on the other.
6. Costs
With the conventional methodology: €1000 – 1600/ha, including the purchase of
the saplings, partial soil preparation, labourers; the results are not satisfactory.
In the long term the higher number of saplings per ha (€1600 – 2500/ha) is more
successful; in this case no supplementary planting and tending are needed after the
first three years.
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7. Experience to share/Lessons learned
National park employees recommend higher number of saplings at narrower row
distance for this type of forests. The successful strategy is to mimic the natural
processes. In such forests dense natural regeneration is usual and mimicking it
through higher sapling numbers improves the chances of regeneration and allows
for an earlier start of natural processes, leading to a better overall recovery of the
ecosystem as a whole.

© WWF-BULGARIA

8. Contacts: Laszlo Galhidy, WWF Hungary, laszlo.galhidy@wwf.hu

An old elm-tree on the Liberty
Island in the Hungarian section of
the Danube river
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CONSERVATION AND INTEGRATED MANAGEMENT ON THE DANUBE ISLANDS,
ROMANIA LIFE06NAT/RO/000177
1. More about the project: http://ec.europa.eu/environment/life/project/
Projects/index.cfm?fuseaction=search.dspPage&n_proj_id=3111
2. Implementation period: 2006 –2010
3. Restoration target:
Floodplain forest restoration through the replacement of hybrid poplar plantations
and the planting of naturally occurring species like white poplar and white willow.
Targeted habitat type: 92A0 Populus alba and Salix alba galleries.
4. Restoration methods used
Traditional planting methodology: sapling planting with mechanized drilling of the
planting holes on a scheme 4 x 2 m.
5. Results
26 ha of hybrid poplar plantations on Turcescu and Fermecatu islands were replaced
with native species typical of the region, such as white poplar and white willow. This
is 16% of the area of the hybrid poplar plantations on the islands. On some plots on
Turcescu Island natural undergrowth appeared from root sprouts of nearby black
poplars, as was foreseen in the management plans. Thus, the resulting forest will have a
mixed composition of planted saplings with natural undergrowth, similar to the natural
forest.
The present desert false indigo-bush (Amorfa fruticosa) was controlled by different
methods such as ploughing and disking the soil before planting trees and/or cutting
down the shrub on the planted areas. During the project chemical, mechanical and
mixed methodologies were tested; the latter proved to be most efficient; however, since
the plant is sensitive to nonselective herbicides (glyphosate) in particular, eventually
mechanical methods solely were applied.
6. Current status of restored area
Up to 2013 the saplings were in a good condition; no monitoring was carried out
afterwards due to lack of capacity of the project partner in charge.
7. Costs
No actual financial data is available. Actual costs were higher than expected due to
difficult conditions resulting from droughts and flooding.
8. Experience to share/Lessons learned
Sapling planting on islands is a costly enterprise; if it is to be more efficient, the
machinery (tractors, passage boats, drills) and the human resource should be
mobilized simultaneously. The eventual cost of the activities was much higher than
what was expected in the budget. Natural factors such as droughts and flooding
should be considered and the measures should be planned accordingly.
9. Contacts: Cristina Munteanu, WWF Romania, cmunteanu@wwfdcp.ro
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PROJECT CONSERVATION OF PHALACROCORAX PYGMEUS AND AYTHYA
NYROCA IN KEY SITES FROM ROMANIA AND BULGARIA, GREEN BORDERS,
LIFE07/NAT/RO/0681
1. More about the project: http://www.green-borders.eu/en/mid/Home.html
2. Implementation period: 2009 – 2013
3. Restoration target:
The project was implemented in 11 Natura 2000 areas; forest habitat restoration
was realized in 2 of them: the confluence of Olt River in the Danube and Blahnita.
The objective was the restoration of breeding grounds for the Ferruginous Duck.
Target habitat: 92 A0 Salix alba and Populus alba galleries.
4. Restoration methods used
Traditional forestation methodology through planting willow and poplar saplings.
5. Results
Willow and poplar saplings planted on a total area of 4.5 ha.
6. Current status of restored area
The project partner in charge is the Environmental Protection Agency – Olt. The
survival rate is 30%, so supplementary planting will take place.

© WWF-BULGARIA

7. Costs
A total of 10 750 saplings were planted, costing €12 000.

Silver poplar has been typical
of the lowland riparian forests
in the past, but today is almost
completely replaced by the hybrid
species.
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8. Experience to share/Lessons learned
The type of soil and the humidity regime of the site should be considered when
planning a planting activity.
9. Contacts: Iulia Puiu, WWF Romania, ipuiu@wwfdcp.ro

RIPARIAN FORESTS RESTORATION ACTIVITIES ALONG THE DANUBE RIVER
ON KOZLODUY, ESPERANTO AND MASATA ISLANDS, BULGARIA
1. More about the project: an alluvial forest restoration project
2. Implementation period: 2006 – 2007
3. Restoration target:
Restoration of semi-natural alluvial forests on the islands.
4. Restoration methodology used:
• Kozloduy and Esperanto Islands
Planting took place in 2006 with year-old oak seedlings from the Oryahovo State
Forestry Unit. The seeds (acorns) of pedunculate oak were purchased from SFU
Svishtov. The selected area for planting was on poplar clear-cuts, with full soil
preparation. The plantation scheme was 4 x 1 m to allow disking. The plantation was
tended for three years, with no subsequent activities. Supplementary planting was
carried out in the first three years with saplings from SFU Svishtov.
• Masata Island
Planting took place in 2007 with year-old oak seedlings from State Forest Holding
Oryahovo. The seeds (acorns) of pedunculate oak were purchased from SFU Svishtov.
The selected area for planting is on poplar clear-cuts, with no soil preparation. The
plantation scheme was 4 x 1 m (between stumps). The plantation was tended for three
years, with no subsequent activities. Supplementary planting was carried out in the
first three years with saplings from SFU Svishtov.
5. Results
Total area planted:
• 1.2 ha in 2006 on Kozloduy Island;
• 1.2 ha in 2006 on Esperanto Island;
• 1.1 ha in 2007 on Masata Island.
6. Current status of restored area
The trees in the plantation on Kozloduy Island are 5 metres high, with a diameter of
8 cm. As the canopy thickened, the false indigo-bush died out.
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7. Costs
The total budget of the project is €6 900, spent for: sapling production in Galovo
Nursery; soil preparation; planting; supplementing and tending of 3.5 ha oak
plantation.
8. Experience to share/Lessons learned
Until sufficient experience in the restoration of floodplain forests is gained, it is risky
to plan large-scale restoration activities. The monitoring of the restored forest on
Kovachev Island has provided valuable experience and knowledge about forestation
efforts in alluvial forests.
The plantations are 10 years old. At first there were concerns as to whether the new
plantation would survive given the abundance of false indigo-bush. Subsequently it
was established that initially the bush provides shade for the young oaks, protecting
them from the sun; two years ago the oaks outgrew the bushes.
In the third year after planting there was a prolonged flooding (three months), but
the saplings survived; explained by the fact that oak saplings of the right origin were
used – they were adapted to prolonged flooding.

© WWF-BULGARIA

9. Contacts: Eng. Snezhana Gardanska, SFU Oryahovo, Ivan Hristov, WWF
Bulgaria.

Field trip to the Vardim oak
plantation on Kozlodui island,
Oriahovo
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OAK FORESTS RESTORATION ACTIVITIES ALONG THE DANUBE RIVER –
KOVACHEV ISLAND, BULGARIA
1. Implementation period: 2004 – 2006
2. Restoration target:
Restoration of natural riparian forests, habitat types 91F0 and 91E0, on Kovachev
Island
3. Restoration methodology used
Different activities have been carried out in the different plots:
Plot R: planting of pedunculate oak saplings, origin: Vardim, in 2004. The saplings
were planted on a dense scheme 4 x 1 m. The existing natural undergrowth of false
indigo-bush had a positive influence. A substantial annual growth rate of 60 – 80 cm
was registered.
Plot K: sowing of oak acorns, origin: Vardim, in 2014, in holes marked with sticks.
Subsequently the acorns were dug out by badgers or rats; they had to be substituted
by sapling planting, although individuals sprouting from acorns are stronger. (For
example, at 25 cm height acorn-sprouted saplings have about 70-centimetre-long
roots.)
Plot S: after full soil preparation, planting of small-sized pedunculate oak saplings
on 3 ha on a scheme 2 х 1 m. Small-sized saplings are thought to sprout more
successfully.
4. Experience to share/Lessons learned
With acorns, there is a risk of them being dug out by badgers and rats. In the cases
where the acorns survived and sprouted, the saplings are stronger and more resilient
in comparison with directly planted saplings.
When planning acorn-sowing activities the unpredictability of the acorn harvests for
Quercus robur should be considered too. When the year of the planned forestation
activity is unfruitful, small-sized saplings are recommended instead.
The fight against the false indigo-bush is successful after a dense canopy is formed,
as the bush prefers open areas. Prolonged flooding also has a negative impact on the
development of this alien species.
5. Contacts: Eng. Goran Lozanov, Eng. Tsvetan Panagyurski, SFU Lom
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Old oaks on the Kovachev island

RIPARIAN FORESTS RESTORATION ACTIVITIES ALONG THE DANUBE RIVER –
GOLYAM VARDIM ISLAND, BULGARIA
1. Restoration target:
Restoration of natural forests on Vardim Island
2. Restoration methodology used
Initially acorns were sowed in holes on a 3 x 1 m scheme in 1996. However, the
young, plantation was destroyed by wild animals and required planting of smallsized saplings on a dense scheme of 2 x 1 m.
3. Results
On the 17th year of the plantation its average density is 2 000 saplings/ha.
4. Experience to share/Lessons learned
Due to the high density of the wild boar population on the island acorn sowing is
risky. Small-sized sapling planting on a dense scheme is recommended.
5. Contacts: Dr Kancho Malmukov, SFH Svishtov
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CREATING A ‘VARDIM OAK’ VARIETY PLANTATION ON MALAK VARDIM
ISLAND, BULGARIA
1. Implementation period: beginning – middle of the 20th century (approx. 60
years ago)
2. Restoration target:
The plantation was created about 60 years ago and has been used as a seed base
for pedunculate oak with Vardim origin for 15 – 20 years. The seeding material is
particularly suited for forestation activities in Natura 2000 areas.
3. Restoration methods used
The plantation was started with seed material from selected individual trees from
the island’s Stariyat Dab protected area. The plantation was created using an
exceptionally dense scheme of 1 x 1 m; the aim was to allow natural self-thinning,
resulting in the survival of individuals with the best qualities (including resilience,
self-pruning etc.).
4. Results
At present the average diameter of the trees is 45 cm, and the maximum – 80 cm.
Self-pruning is at a good level.
5. Current status of restored area
A tendency towards the formation of a mixed forest is displayed, with elms and other
tree species typical of the region settling in.
6. Experience to share/Lessons learned
The wet soil, the flat terrain and the ground waters are among the beneficial factors.
The negative impact of the unpredictable regulation of the water levels by the Iron
Gates dam should be mentioned. As a result some trees die due to changes in the
humidity regime.
7. Contacts: Dr Kancho Kalmukov, SFH Svishtov
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PROJECT CONSERVATION AND RESTORATION OF 11 NATURA 2000 RIPARIAN
AND WETLAND HABITATS IN 10 SCIS BULGARIAN FORESTS, LIFE08 NAT/
BG/000281, INFORMATION REGARDING ACTIVITIES ON THE TERRITORY OF
PERSINA NATURE PARK
1. Implementation period: 2010 – 2014
2. Restoration target:
Restoration of natural habitat 91Е0* on Gradina Island on areas, previously occupied
by hybrid poplar plantations
3. Restoration methods used
Full soil preparation, planting of sapling of pedunculate oak, black polar, white willow
and white elm, tending.
4. Results
Plantation on an area of 27 ha.
5. Current status of restored area
3 years after the initial planting and the subsequent tending and supplementing, the
saplings from all four species are in good condition, there is self-sowing of silverleaf
poplar and white willow between the rows; the soil between rows has not been
processed during tending. False indigo-bush has also settled in but so far it does not
compete with the saplings.
6. Costs
Within the project frame: about €5100/ha, including machinery transportation, soil
preparation, purchase of saplings, planting and tending. After the end of the project
additional costs have been made for tending.
7. Experience to share/Lessons learned
The plantation tolerates spring flooding which can last for up to 50 days. As a result
of the low level of the ground waters and the high temperatures in August, there are
greater losses in the oak plantation. The other species tolerate these changes too.
8. Contacts: SFU Nikopol: persin@abv.bg; Stela Todorova, Persina Nature Park:
persina@abv.bg
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Научени уроци

A summary of the lessons learned
from the practical activities for the
restoration of riparian forests
© WWF-BULGARIA

LESSONS LEARNED

• Testing of different approaches: planting
a higher number of saplings on denser rows
mimics the natural processes. In this type of forest
natural regeneration with high density in groups
is normal. By planting on a dense scheme we
recreate conditions that are close to the natural
environment, allowing for the natural processes of
self-thinning and selection of the most adaptable,
strong and resilient individuals. In turn, this leads
to better chances of recovery for this type of forest.
• Riparian forests restoration on Danube
islands: the planting of saplings on islands
is costly; in order to achieve high efficiency,
machinery and human resources should be
mobilized simultaneously. Phenomena such as
unpredictable droughts and flooding pose serious
risks for overall success and lead to a rise in
costs. The unpredictable regulation of the water
regime of the Iron Gates Power Plant also causes
serious – at times irreversible, – changes in the
water and flooding regimes, as well as in the levels
of ground waters.
• Scale of the activities: until sufficient
experience in the restoration of alluvial forests is
gained, it is risky to plan large-scale restoration
activities.
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• Invasive species: in the initial stage of creating
young plantations of shade-tolerant tree species (for
example, pedunculate oak), the false indigo-bush can
have a positive effect. Experience shows that in the
beginning it protects the oak saplings from the sun,
providing necessary shading. Subsequently the oak
saplings outgrow the bush. An effective methodology
against the species is to maintain a dense canopy
on plantations, as the false indigo-bush is a sunloving species. Flooding also negatively affects it.
The tested mixed methodologies for the removal
of invasive species – mechanical and chemical
(unselective herbicides) – also give satisfying results.
However, it is important to bear in mind that the
use of unselective herbicides can be harmful to the
protected species in the Natura 2000 protected
areas.
• Flooding: experience from various projects with
flooding for up to three months shows that the
saplings of oak, black poplar, white willow and elm
survive.
• Acorns or saplings? With acorn-sowing the
acorns can be dug out by badgers and rats, leading
to the need of supplementary planting. At the same
time, the surviving acorn-sprouted saplings are more
resilient.
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With less than 1 BGN per day you can help WWF protect the forests in Bulgaria.
Donate at
www.SpaseteDivataPriroda.bg

WWF and the riparian forests
11 years
Since its foundation in Bulgaria,
WWF has been actively working
for the preservation of the riparian
forests

1961
WWF is founded in
1961

481
acres of riparian forests will
be restored in two protected
areas – Maritsa River and
Marten-Ryahovo
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To stop the degradation of the planet’s environment and to build
a future in which humans live in harmony with nature.

There are 5 types of riparian
forests in Natura 2000 areas
in Bulgaira
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