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1

OBJECTIVES OF THE NATURAL ENVIRONMENT ANALYSIS METHOD

This study is a part of the ECONO project in which ecological wooden houses are developed.
Many research reports have shown that in sustainable construction, diverse environmental
analyses are needed before architectural design is started.
1. Microclimate analysis.
Wind
Humidity, rain
Sun, shadow
2. Natural environment analysis.
Topography
Vegetation (flora)
Wildlife (fauna)
Ecosystems
Natural hazards
Assessing existing toxins
Visual features
3. Built environment analysis.
Functions, built structures
Traffic, site access
Energy and infrastructure systems
Visual features
This study deals with analysis of the natural environment (item number 2), it’s flora and fauna,
different biotopes and their dynamics, etc. Instructions for preserving and restoring the existing
natural environment of the building site are also given. This method is intended to be so simple that
it can be used by any architect or planner. The method consists of different parts, whose reliability
has been proved by many authors. (Anttila, Børve, CASE, Kuismanen, Yeang)
About the items 1. Microclimate analysis and 3. Built environment analysis separate
studies are published during the ECONO project (see www.econo.fi)..
The method is valid only in “normal” planning and architectural design. If the situation is very
complicated or the natural environment of the building site is especially valuable, deeper analysis
and evaluation by specialists is needed. Making a large holistic environmental analysis is a
multidisciplinary task, for which a team consisting of planners, historians, biologists and other
professionals is needed.

2

STRUCTURE OF A GREEN ANALYSIS
2.1

Required analyses

Before setting forth design solutions, it is essential to have an understanding of the place in which
construction will take place: the microclimate, i.e. temperature, sunshine, humidity, rainfall, and
prevailing winds as a whole. Elements like orography, vegetation and hydrogeology also need to
be analysed.
First of all, background information needs to be gathered. The following checklist serves as the
structure of a comprehensive environmental analysis. This list must be modified according to the
needs of the actual planning or architecture project.
1. BACKGROUND INFORMATION
INFORMATION NEEDED

DOCUMENTS, PLANS

INFORMATION ABOUT THE PROJECT
OBJECTIVES
SPECIAL PROBLEMS
THREATS

WORKING PLAN
DEFINING NECESSARY MATERIAL
DEFINING NECESSARY DOCUMENTS
TIMETABLE.

Sometimes a SWOT analyse can be useful at the beginning.

Figure
Landscape structure analysis on a photo. Landscape type, watersheds, most important
structures, wind patterns, etc. are marked on the picture.(Børve & Sterten s. 27)

In practice the information needed can partly be obtained from written sources, but some part of
the information needs field work and observation. The following long-list should be short-listed for
each project.

2. GATHERING THE INFORMATION
INFORMATION OR ANALYSE NEEDED

DOCUMENTS, PLANS

A STRUCTURE OF THE LANDSCAPE AND BUILDINGS
DEFINITION OF THE LANDSCAPE STRUCTURE
TERRAIN TYPE
NATURE OF THE STRUCTURES, SPECIAL FEATURES

MAP, AXONOMETRIC PRESENTATION
MAP. DESCRIPTION
DESCRIPTION

B NATURAL ENVIRONMENT ANALYSES
TOPOGRAPHY, TOPSOIL, EROSION, GROUNDWATER
AFFECT OF THE TOPOGRAPHY ON WIND PATTERNS
AND SPEEDS
WATER SYSTEMS, WETLANDS, SURFACE WATER
VEGETATION AND ANIMAL LIFE
GREEN CORRIDORS
BARRIERS DIVIDING THE NATURAL ENVIRONMENT
FUTURE THREATS AGAINST THE SITE’S
NATURAL ENVIRONMENT
DEFINING THE BIOTOPES

MAP, DESCRIPTION
MAP
MAP
MAP, DESCRIPTION
MAP, DESCRIPTION
MAP
DESCRIPTION
MAP, DESCRIPTION

Figure
Defining problems on a map; accumulation of air pollutants. Store Lungegårdsvann. (CASE
Store, drawing Børve & Kuismanen)

Figure
Landscape structure and analysis on a map. Bergen Store Lungegårdsvann. (CASE Store,
drawing Børve/Kuismanen)

Figure
A network of green corridors suggested for the City of Bergen by CASE architects. New
corridors are yellow. E, ecological coast zone; B, green bridge; T, green tunnel or passage.(CASE Bjørge,
Børve, Kuismanen)

FIGURE
At small building sites the green analysis can be combined with climatic and landscape
analyses. (Chatelet p. 27)

3

NATURAL ENVIRONMENT
3.1

Construction and nature

Construction has changed the balance of nature in large areas. Recent studies show that there are
limits to the natural environment’s load-bearing capacity, which have been exceeded in many
places. Green design tries to strengthen the natural environment by maintaining the biodiversity of
ecosystems and connecting separated nature areas to each other.
The global ecosystem is composed of three nutrition groups: producers (plants), consumers
(usually animals) and decomposers (bacteria and fungi). The biosphere is composed of many biocycles, which are broadly in balance, but evolve in the course of time. Unfortunately, human
activities, and especially construction, tend to upset this balance. The purpose of good planning
practice is to maintain this balance. A rich natural environment and large free areas can be seen as
a feature that strengthens the competitiveness of the area, and nature preservation should not be
considered a hindrance to development.
The cyclical flow of materials is essential to ecosystems, but in most environments, especially
man-made ones, the cycle remains incomplete. Producers bring energy into an ecosystem, and it
is reused by other plant and animal species. Greenery found in urban areas is negligible as a food
source and has quite a small role in the total flow of energy. Cities are dependent systems that
draw their energy from other external ecosystems, operating in a linear one-way fashion.
Ecological environment analysis should be the starting point of all architectural design and
planning, which is often not the case today. Besides viewing the landscape, vegetation and animal
life in an aesthetic sense, more attention ought to be paid to living ecotypes and their maintenance
and enrichment. Especially important are the borders between different areas or biotopes, where
biodiversity is usually especially rich. Only an understanding of nature processes gives potential to
designs in which the biodiversity of the flora and fauna are maintained. The ecosystem’s capacity
to assimilate is limited, and if the threshold is exceeded, the ecosystem will deteriorate.
Nature areas can also be used for many purposes without destroying their flora and fauna. Hiking,
nature schools and ecological silviculture can be allowed. Some biotopes like meadows,
pasturelands and fields, even depend on human activities and certain kinds of agriculture. (Miller,
Storstockholms, Yeang)
There are many biological and cultural-geographical methods of analysing flora and fauna, but
most of them require the use of specialists. These analyses are often left undone for cost reasons.
Experiments in Sodankylä and Oulu show that with relatively simple field work it is possible to get a
sufficient and reliable understanding of the environment of the project area (appendix 4).
In evaluating natural green areas it is seldom possible to compile a complete chart of flora and
fauna species. A relatively good picture of the situation can be achieved when the number of
different biotopes is estimated by using a classification system. In many countries standard
classification systems for forests are used. The easiest analysis consists of outlining different kinds
of forests, wetlands, water systems, open fields, deserted areas, meadows and special landscape
features on a map. Nature can also be classified by the presence of key species in the area.
The boundary zones between different biotopes, like forest edges, shores and wetlands are usually
especially rich in the number of species (high biodiversity), and therefore worth charting. It is
possible to draw a comparison between the degree of natural versatility of different areas by
marking the number of different natural types and boundary zones on the squares of a map.
Barriers and disturbing factors should be marked on the same map.

Analyses on maps should always be complemented by observations of the project area.
Complementary information can be achieved from the environmental studies of communal
planning authorities, regional plans, aerial photos and local nature or bird associations. (Anttila,
Børve/Sterten, CASE Rajakylä, Kuismanen Sodankylä)

3.2

Green areas of a region

In (regional) planning, the size of the target area is an important starting point of the whole
process. Project areas should be large enough to ensure that large, enduring and diversified
support areas for different populations are available for planning.
There should be a sufficient variety of biological support areas, which are chosen according to their
biodiversity and capability to survive. To enable a continuous interchange of genetic material,
these kernel areas, which will be kept in their natural state, should be interconnected with green
corridors. At the same time care must be taken that their connections with larger nature areas in
the country are preserved. To encourage species migration and contribute to greater diversity, it is
crucial to ensure physical contiguity between green areas. Otherwise, according to the
biogeographic studies of McArthur and Wilson, there is a danger that the biodiversity of the support
areas will be impoverished. (Storstockholms, Yeang)
The size of necessary green areas will vary according to the circumstances. Observations made in
Scandinavia indicate that the number of species grows significantly in nature areas that are larger
that 3 km². Because kernel areas are usually encumbered with disturbing factors and monoculture
sub-areas, 4-5 km² can be regarded as their targeted size in planning (appendices 1 and 2).
By connecting the support areas with green corridors, migration routes, a dynamic functioning
green structure will be created, which also maintains species variety in smaller and endangered
green areas and parks. A width of a few hundred metres can be considered sufficient for a green
corridor. Depending on the local circumstances, this green net can surround a city (London,
Moscow, Havana), it can penetrate the urban structure as green fingers (Stockholm, Helsinki) or in
the case of a linear city, the natural environment can form a ribbon that runs along the urban
structure (Costa del Sol).
In this sense a support area does not mean a virgin forest or nature reserve, but instead it can be a
small amount of low-volume traffic routes (less than 2000 vehicles a day), a few houses, electric
lines, etc. Noise isn’t a overly disturbing factor for most animal species, either. But, agricultural
fields, golf courses, yards and similar areas cannot be considered to belong to nature areas,
unless their biodiversity is not strongly enhanced with plantings and landscaping. Severe barriers
in a green corridor include big buildings, groups of houses, wide roads, gravel pits and large bodies
of water. The affect of roads can be diminished by constructing part of the road on a bridge, under
which nature can continue freely. (Storstockholms, Yeang)
At least the following information about the planned support areas and green corridors should be
given:
- location (municipality)
- area
- nature reserve areas and regulations
- information about land use plans
- monuments, protected buildings, historic sites, etc.
- recreational use and recreational areas
- description of the landscape, nature, problems, threats, etc.
- estimation of the biodiversity and originality of the natural environment.

Figure
Example of general plan work in Stockholm, where three alternative green corridors were
evaluated. (Storstockholms p. 58)

3.3

Urban parks and street greenery

Often in large urban areas biotic ecosystem components have been completely eliminated, and the
remaining ones are usually monocultures. Construction projects can bring new vegetation and
animal life even to city centres. But, small green areas have only a local effect on air quality in
dense urban areas, and therefore they should be linked together to form larger entities. By
increasing the biomass in city centres, it is possible to diminish the negative effects of the urban
heat island phenomenon. Near-surface air temperatures over vegetated areas are 1-2 °C lower,
and vegetation may lower urban temperatures in the boundary layer by 1 °C. One large tree can
transpire 450 litres of water a day, thus binding 960,000 KJ of energy.
There are three alternative strategies for adding vegetation to buildings and small open places:
1. Juxtapositioning.
2. Intermixing.
3. Integration.
In juxtapositioning plantings are centralised in their own areas or greenhouses. Intermixing means
dispersed planting as small entities all over the whole urban structure. Integration means
continuous green structures, which are designed as organic functional parts of urban places or
building facades, thus contributing to passive or active modes of natural energy and ventilation
strategies.
In an urban environment it is not possible to create cycling of materials and energy flows found in
nature. But, planting can contribute much to the urban milieu and human comfort. Greenery
provides shelter against winds and overheating, but can also prevent solar energy gain. Plants
increase the humidity, reduce the reflected solar radiation and lower the temperature of semienclosed spaces. But, the climatic effects of small green areas and spaces depend greatly on their
detailed design and treatment. For instance, a line of trees without lower vegetation beneath them
can increase wind speeds at ground level. Bodies of water have a moderating influence on
temperature changes. (Berg, Givoni, Mattson, Serra, Yeang 239-250)

Figure
Left: A planted viaduct acts as a linear park in the densely built-up quarters of eastern Paris.
(Jones 213)
Figure
Right: The tower is tied to the ground by planted elements and also the sky courts have
greenery. (Jones 235)

Traffic areas can also contribute to urban greenery. Street sides may have trees and other
planting, roads can be lightly vegetated to make them porous to dust and water, and car parking
bays can have reinforced grass. Toxins in rain are absorbed or destroyed in the soil, and storm
water is retained for slow discharge. Vegetation, especially trees, affects air quality directly by
absorbing and emitting particles and gases, but also indirectly by changing meteorological
conditions. A wooded shelter belt by the roadside reduces concentrations of coarse particles. The
effect on fine particles (PM2,5) and several gaseous contaminants is smaller, since vegetation
absorbs them more weakly. However, trees intensify the turbulence of air flows and so dilute the
concentrations of all traffic-originated contaminants in the air. Dense hedgerows and noise barriers
have a significant effect on the concentration of only the coarsest particles.
Green shelter belts should be located as close to the roadside as possible, keeping traffic safety in
mind. The edge of the vegetation should be high, steep and irregularly curly, and the greenery
should be quite dense and in multiple layers. The structure of the vegetation should be irregular
and include plenty of height variations. Richness of species, shrub layers and different-aged stands
of trees stand strengthen absorption. Coniferous trees are particularly effective in absorbing
particulate contaminants, and they do it throughout the whole year, but the nearest strip on a street
side should be deciduous forest-dominated, since they tolerate contaminants better. The width of a
green belt alongside a busy road should be at least tens of meters.(Niemi, Yeang 238)
The smallest semi-enclosed green areas, roof gardens, sky courts of skyscrapers and closed yards
are attached to the buildings and affect the microclimate and the interaction between the indoor
and outdoor thermal environments. Such areas are especially important for children, seniors and
other less mobile persons, and their planning must happen hand in hand with building design. If
underground garages are planned, unbuilt zones should be left in the yard, making it possible to
grow big trees there.

Figure

Street sections of a garden city, Santiago du Chili.(Palmer-Trias p. 99)

Trees affect the air quality in many ways by shadowing, increasing humidity, cooling by
evaporation and binding moist particles. Greenery evens the extremes of the climate; it lowers the
hottest daytime temperatures in summer by as much as 5 – 8 °C and makes winter cold milder.
The amount of dirt particles in air that has been flowing through densely-foliated trees is only one
eighth compared with air on the nearby street. Hedges offer privacy and also clean the air. Even a
one-metre-high dense hedge by a heavily trafficked road can halve the amount of lead, for
instance, and dense rows of shrubs should therefore be used to protect pedestrians even in central
urban areas. By building closed blocks with green yards, noise-protected cells of clean air can be
designed within cities. The air-purifying function of trees can be enhanced with good microclimate
design (see www.econo.fi/research).
Plants can be used as green filters to remove formaldehyde, benzene and airborne microbes. For
instance, bamboo palm, peace lily, aloe, philodendron, chrysanthemums and English ivy can

absorb most office and domestic emissions. The Boston fern removes 90 percent of chemicals that
cause allergic reactions. The required concentration is one plant per square metre of internal
space.(Lötsch 135-151, Yeang 238)

Figure

Green filters: percentage absorption of contaminants after 24 hours.(Daniels s.30)

3.4

Wet biotopes

Wet biotopes are often the richest ones in an area, and therefor it is especially important to analyse
them and include them in every plan. The presence of water offers possibilities for rich flora, which
is a vital necessity for insects, frogs and other fauna. In Germany, for instance, rainwater is in
many cases used in different kinds of ponds or wet areas before it is allowed to run into rivers.
In some cases purification of water, especially the so-called grey waters from showers and
kitchens, happens openly in small ponds and brooks, where different kinds of vegetation clean the
water.

Figure
Swimming pool, which has a biological plant based water purification system; Lust-auf-Garten
system in Germany.(photo Kuismanen)

3.5

Vegetation in different climates and cultures

The possibilities of life vary strongly in different climates and latitudes, thus affecting biodiversity.
As a rule of thumb it can be said that the further towards north or south we go from the equator, the
less biodiversity there is and the more the natural environment is affected by any human actions.
Biodiversity has four levels:
1. Diversity between and within ecosystems and habitats.
2. Diversity of species.
3. Diversity of niches.
4. Genetic variations within individual species.

Figure

Typical diversity of species in relation to latitude.(Cranbrook)

COLD CLIMATE. The most important aspect of plants is protection against the wind without
blocking the sun. In regions with northerly winds this can be easily fulfilled with conifers and shrubs
planted on the north side of the planned free space. Leaf trees on the south side provide shelter
from the sun in summer, while they let the milder winter sun shine in winter. In regions with
southerly or westerly winds, lower hedges or shrubs are recommended.
HOT-DRY CLIMATE. Also in a hot-dry climate, the heat island phenomenon makes urban
environments warmer than the surrounding countryside. Green areas provide shade and protection
from dust. Irrigated urban parks elevate the humidity level of the air and lower temperatures by as
much as 4 - 11 °C. Large lawns and flowerbeds without shade offer only limited recreational
possibilities to inhabitants. Low hedges are effective in reducing wind speed and filtering dust near
the ground, while not blocking the wind at higher elevations. In many countries, like Iraq, effective
irrigation systems for urban trees have been arranged for centuries.
DESERT CLIMATE. In desert regions the possibilities for any kind of vegetation are limited. To
diminish the amount of dust in the air the windward side of settlements should be sheltered against
the wind. The natural ground cover of desert plants should be preserved.
HOT-HUMID CLIMATE. Here the wind around and air movement inside buildings are important for
comfort. A reduction of wind speed and elevated humidity are negative affects of dense greenery.
Parks and other green areas should provide shade, but they should not block air movement, and
therefore trees with a high trunk and wide canopy are the most suitable. Thanks to the high
precipitation, local plants usually do not need irrigation.

In all climates the loss of plant cover is dangerous, because then water and wind can race across
the land, taking valuable topsoil with them. New green areas prevent erosion, and they can even
be economically feasible. For instance, in some places green areas can bring back the flood
control capacity that nature provides, thus preventing human and economical losses. With each
one-percent increase in wetlands, flooding downstream is decreased by 2-4 percent.
Generally as much indigenous local vegetation as possible should be used. They require little
maintenance and less water and fertilizers.
Free areas between buildings can lead to different results in different regions, because communal
or private care varies. In some cases the result is a green park, while in other cultures open land
leads to neglect, dust and wind erosion. Especially in arid and desert regions, care of free areas is
more expensive and there can be a lack of water. What is a park in a city plan can be a no mans
land in reality. (Givoni 357, 396, 428, Lötsch 135, 153, Yeang 41, 100, 244)

Figure
Rock garden can give
inspiration to the architecture.
(Amidon)
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NATURAL ENVIRONMENT ANALYSIS
4.1

Natural environment analysis at the building site

Environment-conscious green design is a complex endeavour, and the basic requirement is a good
understanding of the ecosystem of the project site. In “normal” architectural projects a relatively
simple analyse is enough, and this can be made after some practice by planners and architects
using the methods described in this chapter.
The CASE method was originally developed by the author in connection with two planning projects
in Finland; a plan for a residential area in Sodankylä and a renewal plan for the Rajakylä suburb in
Oulu. Natural environment analyses were made by the author at both places using this method,
and independent biological analyses were made to check the reliability of the results. The results of
these two analyses were quite similar, thus ensuring the reliability of the method developed. In
large complex situations it can be estimated that a more exact multiprofessional analysis is
needed.
Before the basic characteristics of a plan or building are defined, the project area should be
analysed as an ecosystem. The first information will come from topographic maps or special maps
(appendix 3). The work is continued by making climate analysis material (see a separate study
report Influence of Climate on the Design of Houses at www.econo.fi/research), and this should
consist of:
Different microclimate zones of the building/planning site (wind, temperature, rain, snow,
humidity).
How the topography affects wind patterns.
Watersheds, cold air pools.
Wind screen vegetation.
Sun and shadow (cold and warm places).
Besides the above information, the following analyses should be made in order to understand the
nature of the site:
Topography, topsoil, erosion, groundwater.
Water surfaces, wetlands, surface water.
Vegetation and animal life.
Green corridors.
Barriers dividing the natural environment.
Existing toxins.
Future threats against the site’s natural environment.
Defining the biotopes.
Field work is the key of the method. In summer it is easiest to identify the flora, but for the best
results the analyses should include observations at various times of the year. Studies show that in
normal cases the information mentioned above is enough to understand the natural environment
and its dynamics at a planning or building site. When there is an understanding of the ecology of
the environment, it is possible to design the interaction between the projected building or
settlement and its surroundings. (Kuismanen and Anttila at Sodankylä and Rajakylä)
The basis for understanding the natural environment of an area is to analyse the circulation of
water. Water comes down as rain or snow, which is partly absorbed into the soil as groundwater,
partly runs over the ground and partly evaporates back into the air. Water, solar radiation and soil
form the prerequisites for all life. The first step is to make a topographic map, on which water, soil
and solar conditions are marked. The quality of water in lakes and rivers greatly affects their

potential for recreational use and the biotopes that live in them. The groundwater level is usually
studied during planning and at the latest before building design.
Then all the observations made during field work are collected on another map. The information
needed includes the built structures, vegetation, topsoil quality, water surfaces, sun and shadow,
wetlands, observations about erosion, environmental problems, etc.
When collecting information about vegetation, it is not necessary to make a complete list. It usually
suffices that the key species are mentioned and the area is divided into different zones, like
evergreen forests, leaf tree forests, meadows, shrubs, hedges, orchards, lawns and flower beds. In
many countries there are simple classifications of common environment types. For instance, in
Finland forests are divided into five categories, which are herb-rich forests, moist sandy pine
forests, dry sandy pine forests, wilderness forests and pine bogs. Each of these can be further
defined according to the most common ground cover plant, like blueberry (Myrtillus), heather
(Calluna), lingonberry (Vaccinium), etc. For green analysis purposes it is possible to define the
whole forest biotope by naming the forest category and the dominating ground cover plant.
Besides the type of natural environment it is necessary to mention the age, size and condition of
the vegetation. See attachment number 4. (Anttila, Lehto, Sterten)
The animal life of an area can be difficult to chart during some relatively short visits. The vegetation
classification mentioned above tells what kind of fauna will probably live there. More information
can be obtained from local inhabitants or, for instance, nature preservation associations. Often
rare, threatened and endangered animals are already charted as a part of a general plan process,
but especially in developing countries such information is not readily available. Food chains are
even more difficult to determine.
Green corridors are a matter that requires maps and observations from a much larger area than
the building site itself. It is important to understand possible connections with large nature areas,
because with that information it is possible to judge if the local biotope has realistic possibilities to
maintain its biodiversity. On the other hand, man-made or natural barriers can prevent genetic flow
between biotopes, thus accelerating the loss of species, especially in small green areas.
Future threats can be caused by natural forces, a lack of green corridors, planned roads or other
barriers, construction projects or the actual project itself. It is also necessary to evaluate if the
building site can maintain its biodiversity in the long run after the project is finished. (Kuismanen
Sodankylä, Storstockholms)
When the analysis material is collected, the ecological value of the area can be defined. For
architectural design or planning, Yeang’s six ecosystem categories are practical.
1. ECOLOGICALLY MATURE ECOSYSTEMS. These have very high biodiversity, and they
include forests, deserts, wetlands and rain forests. These should be preserved.
2. ECOLOGICALLY IMMATURE ECOSYSTEMS. These are still natural, but recovering from
damages or in the process of succession or regeneration. To be mostly preserved.
3. ECOLOGICALLY SIMPLIFIED ECOSYSTEMS. These have been savaged by grazing or
burning, and biotic components have been removed. Increase biodiversity and develop in
low-impact areas.
4. MIXED ARTIFICIAL ECOSYSTEMS. These are maintained by man through crop rotation,
agro-forestry, parks and gardens. Increase biodiversity and develop in low-impact areas.
5. MONOCULTURE ECOSYSTEMS. Artificial monocultural areas. Increase biodiversity and
rehabilitate. Develop in areas of non-productive potential.
6. ZERO CULTURE ECOSYSTEMS. Totally artificial urban sites, open-cut mines, etc.
Increase organic mass and rehabilitate the ecosystem.

For site planning it is necessary to try to understand the essential functions and interrelationships
of the individual site factors. After that an evaluation of the impacts of the actual project on the
natural environment should be done. It is necessary to consider how the natural elements will
adapt to change. After that, recommendations about protected areas, building sites and
recommendations about restoring the natural environment can be made. (Yeang 91)

Figure

Ecological land use planning by sieve map technique method.(Takeuchi)

In practice, a visual presentation of the project site map is needed. McHarg’s sieve-map method is
an easy-to-use ecological land-use planning technique (figure) that shows areas suitable for
different uses. The site is analysed in terms of its physical natural features, like vegetation, soils,
groundwater, natural drainage patterns, topography, hydrology, geology, etc.
Another example is the CASE method described at the beginning of this chapter and appendix 4.
(CASE, Kuismanen, McHarg)
The overall architectural solution of the projected building, its shape and floor area determine its
footprint on the site and also the possibilities for saving the natural environment. The height of the
building determines the length of shadows and also the air movement of the surrounding areas.
Areas that have already been developed are usually types of land that can be intensively used. In
zero culture sites new structures and landscaping may bring new flora and fauna, which in the best
cases are compatible with those which have been there before.

5

NATURAL GARDEN
5.1 Starting points and objectives

The starting point for a natural garden that is easy to tend is to select plants that are suitable for
the type of earth and the climate. The starting point for garden planning is obtained from a field
analysis, which is described in chapter 4, on which basis the biotope of the construction site is
specified. This already gives a direction to future plant selection and greenery plantings. The
categorization presented by Alanko and Kahila provides a clear-cut starting point for planning:
1. HEATH GARDEN
2. ROCK GARDEN
3. WOODLAND GARDEN
4. RHODODENDRON GARDEN
5. AQUATIC GARDEN
6. ARABLE LAND; FIELD, MEADOW, PERENNIAL MEADOW
Naturalness is also visible in the overall appearance of the greenery, plantings and gardenscapes
are usually multilayered, just like natural landscapes. Under the trees are plants that thrive in the
shade, cover plants, shade perennials, and in the spring, bulbous plants. Shrubs and cover plants
are dense and varied. Flowers and food plants are not placed in separate beds, but interspersed
with other plantings. Weeds are controlled with dense cover plants, by avoiding open ground, with
covers and shade. On the basis of the above description, it is apparent that a natural garden is not
suitable for all locations, and there are situations where a parterre, a cultivated rose garden, or a
similar type of garden is more suitable.
One type of natural garden is perma-culture. The purpose is to get by with less garden tending by
working in harmony with nature. For example, the soil is not tilled and fallen leaves are for the most
part left on the ground to nourish organisms and control weed growth. The whole idea is based on
the age-old agroforestry practiced by native peoples in warm climates. Trees – often fruit trees –
are planted sparsely, and shrubs and other useful plants are planted between them. Local native
plants are used whenever possible.
The shape of the terrain provides the starting point for the elevations of the land, but it is often
advisable to use the masses of earth produced during construction to create small mounds, since
accumulation of water in level places is harmful to many plants in both summer and winter. The
diversity of a garden can be increased with an aquatic or wetland theme, which also provides a
habitat for small animals and other organisms.
Figure
Different kinds of shrubs can be planted in the same planting hole, thus forming a
“family shrub”.(Alanko)

Figure
Scotland.

Even a rose garden, which usually needs a lot of maintenance, can be made more natural,

Diversity can also be applied to practical garden work. While shrubs are traditionally planted at
regular intervals in separate planting holes, it is also possible to plant a large number of different
types of shrubs at varying intervals, and even in the same planting hole. In that case the objective
is to create ”family shrubs”, which behave like single shrubs in spite of their diversity. Distance
rules can also be ignored when planting trees, and groups of trees can be created by planting
several saplings in the same planting hole. Over the years the different species of plants will
assume their natural status. (Alanko, Lust auf Garten)

5.2 Types of gardens
HEATH GARDEN. A heath garden is a plant community in a dry, permeable, often sunny growth
area with barren, sandy, morainic or gravelly earth. A Scandinavian heath garden basically
resembles a dry heath forest, where the ground is covered with evergreen undergrowth
interspersed with tufts of grass, and in open places, flowering herbs. The quantity and diversity of
evergreens on the British Isles and in Central Europe (Heidegarten in Germany) are much greater,
and this type of garden is also popular in public parks. Depending on the conditions, a health
garden may be:
- a moss garden,
- a steppe garden or
- a gravel garden.
Rooftop gardens and yard deck plantings are often one of the above-mentioned types.
Evergreen trees and shrubs most often form the framework of the plantings, with the spaces
between them filled with undergrowth, shrubs, decorative grasses and perennials. They do not
withstand trodding, so stone or gravel paths are needed as walkways. To prevent erosion, walking
in broader areas should be limited to along paths, boardwalks and stairways. If an ordinary lawn is
planted on this type of earth, it usually requires replacement of earth and continuous tending, and
for this reason a natural field is more recommendable.
ROCK GARDEN. Visible natural rock formations are common in some countries, while in other
areas there are none at all. Urbanization and construction of transport channels together with the
development of efficient rock excavation methods have left permanent scars on a large portion of
the world’s rock formations. An untouched natural rock formation is an increasingly rare sight,
which should be protected when planning both transport channels and yards. Once a rock
formation is marred, it can never be restored.

In garden planning a rock theme may consist of either on-site natural rock formations or stones
found at the site or brought from elsewhere. Most often rock formations are impressive as is, and
they don’t need additional earth or plantings. The border between rock formations and other types
of terrain may require supplementation, for example in the form of rock plants. Rock greenery does
not withstand wear, so attention should be paid to limiting walking.
On the other hand, a rock garden comprised of separate stones offers more freedom to planning
and one’s imagination. Rock plants as such do not form a uniform group, since some thrive in
acidic soil, some in calciferous soil, some in sunlight and some in moister shade. Many rock plants
are sensitive to autumn and spring moisture and require a slope or mound as a place of growth.

Figure

Scandinavian woodland garden, Oulu

WOODLAND GARDEN. A woodland garden refers to a plant community created in a good herbrich forest or a moist grove-like heath forest, which is often also located on clayey terrain. A
woodland garden may also be created in a field, but this requires much time and patience,
especially when growing trees.
The starting point for this biotope is formed by trees, which offer shade to shrubs, cover plants,
grasses and bulbous plants. Cover plants have an important role in keeping the ground spongy
and moist all the way to the surface, and they also prevent frost from penetrating very deep. By
suitably alternating light and shade, it is possible to create a favorable habitat for most garden
plants, including fruit trees and berry bushes.
RHODODENDRON GARDEN. A Scandinavian moist, shady coniferous forest with moist sod,
humus or partly sandy earth that is suitably acidic forms a good starting point for a rhododendron
garden. In this conjunction, a rhododendron garden refers to an entity comprised of coniferous
trees, evergreen shrubs, rhododendrons and azaleas, other shrubs, ferns, undergrowth, other
cover plants, and mosses.
Coniferous trees, whose shade provides growth conditions for other types of plants, form a good
base for this biotope.
AQUATIC GARDEN. From the standpoint of the quantity and diversity of flora and fauna, wetlands
and aquatic themes are among the most important parts of a garden or a piece of land. In this
conjunction, an aquatic garden means all places that are connected to water. It is of primary

importance to preserve natural aquatic themes and wetlands in the construction area, and their
water supply can be enhanced with correct handling of rainwater.
An aquatic theme may also consist of a man-made basin or stream, which can be designed to be
naturally purified with the help of plants. At some sites washing water from a building may be
purified in verdant basins located in the yard, and as part of the process the water can be aerated
in a waterfall or rapids.
Algae grow easily in basins that are located in a sunny place, while water in partly or fully shaded
areas stays clean more easily. At its best a basin is biologically balanced, and the aquatic plants
consume nutrients dissolved in the water. This requires selection of the right shore and aquatic
plants.
ARABLE LAND; FIELD, MEADOW, PERENNIAL MEADOW. Especially when it is constructed in a
field or similar open place, a garden naturally contains large open areas. This is a matter of course
if the intent is to grow fruit trees or berry bushes. However, often the main part of the yard is
covered by a lawn, which in an ecological sense is a monoculture that consumes natural
resources.
The moisture conditions of a level clay field, in particular, are difficult for most types of plants, and
for this reason development of arable land often should be started by shaping the terrain, to
possibly create both mounds and water basins. It is not absolutely necessary to disturb the clay, as
the mounds can be formed on top of the clay using earth brought from elsewhere. Various trees
and shrubs that provide wind protection and shade can be planted at the construction site. Part of
the land can be left as an open, sunny place for relaxing, ball games, and flower garden and/or fruit
cultivation, or it can be treated as a meadow or a perennial meadow.
Dry fields and slightly more luxuriant meadows are biotopes created by man, regardless of how
natural they appear to be. They are created most easily in rather dry, nutrient-poor earth, and even
an old, poorly developed grassy area is a good starting point for a meadow. Today one can buy
seeds of natural meadow flowers, but it is also possible to gather them from nature. The most
important task in tending a meadow is to mow it and remove the growth once every summer.
It is also possible to create a perennial field or meadow in place of a grassy area. In that case
natural perennials or other types of perennials suitable for the type of earth and moisture
conditions can be planted in the area in place of meadow flowers. The perennials can be selected
according to a certain theme, such as prairie plants or native Finnish species. (Alanko, Lust auf
Garten, Riikonen)

Figure

Gravel and natural cover plants make a soft path in a private garden.

Summary:
- analyse the natural environment and model the ecosystem of the building site
- protect existing green corridors and make new ones
- avoid splitting green areas; large areas can keep their biodiversity
- define natural protection and building areas; concentrate construction
- limit clearing and restrict cleared areas; see uncleared areas as a resource
- avoid removing topsoil
- restore damaged areas and increase biomass and biodiversity
- create bodies of water and wetlands for habitat and rainwater storage
- use porous surfaces
- instead of lawns, create low-maintenance diversified landscapes; use local plants
- use textured and natural materials and create habitats for butterflies, birds and lizards
- choose the basic theme and types of plants according to the type of earth and the biotope
- avoid unnecessary leveling and use masses of earth to shape the land
- favor wetland and aquatic themes
- if possible, leave rocks untouched.
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APPENDICES
1

DESCRIPTION OF SUPPORT AREA.

The description was made during the Stockholm general plan work.(Storstockholms p. 100-101)

2 DESCRIPTIONS OF GREEN CORRIDORS.
The corridors were decided during the Stockholm general plan work. (Storstockholms p. 106)

3 A COMBINATION OF A TOPOGRAPHIC MAP AND THEMATIC MAPS.
These maps can give useful information to planners. This example from Norway consists of vegetation and
topsoil data shown on an economic map on a scale of 1:10000. (Sterten 2001 p. 84)

4 GREEN ENVIRONMENT CHARTING.
This charting was made for the building plan of the former hippos area in Sodankylä, Lapland.(Kuismanen,
Sodankylän)
Different kinds of natural and cultural green areas - like dry sandy pine forests, meadows etc., - were

defined on the map. Also the most important trees are shown.

The buildings of the building plan are situated so that a maximum amount of existing nature is preserved .

