
Simple Solutions for Complex Landscapes
Design Details for Successful Green Roof Implementation

Contemporary green roofs have the potential to 
minimize detrimental e�ects of urban and suburban 
development, but their adoption has been slow. 
�e skepticisms voiced in the green roof debate are 
o�en the result of green roof developments that 
have exhibited failure. �rough carefully studying 
the extermely successful 5 hectare Potsdamer Platz 
project in Berlin, a lot can be learned about the 
design and construction of functional and valuable 
green roofs. Germany not only has a rich history 
of green roof systems, but a project of this scale 
requires an innovative approach, the utilization 
of quality materials, and the proper installation to 
ensure success. By analyzing the photographs, CAD 
drawings, and descriptions by landscape architect 
Daniel Roehr, one can acquire a clearer understanding 
of the simple and elegant solutions that have been 
developed to combat the complex problems associated 
with green roofs. Although this case study will provide 
valuable insight for designing green roofs, it is not 
meant as a complete guide: One must always consider 
local climate, environment, and building codes, as well 
as the collaborative relationships required between all 
associated stakeholders in a green roof project.

ABSTRACT 

Despite the well known benefits of green roofs, there 
is a hesitancy to adopt them because their associated 
costs and perceived risks can be high. In order to 
improve adoption rates of these favorable architectural 
elements, they need to be made credible through the 
success of previously built projects. Practical evidence 
from the Potsdamer Platz project in Berlin, Germany 
serves as an excellent example from which we can 
establish guidelines for the design, installation, and 
maintenance of green roofs. This study focuses on 
the areas of green roof design and installation that 
are most prone to failure. From this study, guidelines 
were derived to help landscape architects produce 
more successful green roofs, thereby improving their 
credibility and adoption in future development.

Dan Borslein, B.Sc., MLA Candidate

INTRODUCTION

METHODOLOGY

Within green roof implementation, there are three 
major stages that occur:

1. Design 
2. Installation
3. Maintenance

Major failures that can result from errors in any of 
these stages include the following:

A. Damage to users 
B. Damage to vegetation 
C. Damage to architectural materials

�is paper focuses on the design stage of green roof 
implementation, using archived information such as 
photography and CAD drawings from the Potsdamer 
Platz project to analyze the design process. If the 
archived information showed failure elements or 
methods to decrease the likelihood of failure, they 
were noted and expanded on in this paper. 
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DISCUSSING DESIGN

Designing a green roof requires collaboration between 
the client and associated professionals. Goals and 
objectives are determined in relation to a holistic 
design, priorities are assigned to aesthetic appeal, 
habitat, stormwater management, energy savings, and 
other goals, and the landscape architect determines if 
the desired green roof is suitable for the context with 
regards to cost e�ectiveness and sustainability. Using 
clearly de�ned goals and a list of objectives, the design 
process becomes streamlined. Once design is de�ned 
with an overarching concept, the details must be 
determined with reference to local building codes and 
standardizations.

A. Damage to Users

�e prevalent causes of damage to users include 
structural failure of the green roof or building, 
associated health problems with mold, spread of 
�re, and hazards such as falling or �ying objects and 
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tripping. Structural failure can be prevented by careful 
collaboration with the structural engineer whose job it 
is to ensure that the roof is not overloaded with dead 
or live weight at any time. �e structural engineer 
will de�ne areas on the plan which can be loaded 
with heavier objects, such as large trees or rainwater 
cisterns. Detailing two drains per area is also 
imperative to the structural integrity of a green roof. If 
one becomes blocked, the second will drain to remove 
water and avoid overloading during heavy rain events. 
Specifying green roof materials that are both rugged 
and durable can also serve to keep unwanted water 
damage from e�ecting the structural integrity of a 
green roof. Typical materials include:
     - Insulation with di�ering weights and insulation 
        values such as Polyisocyanurate, extruded
        polystyrene, expanded polystyrene or fesco 
        board 
     - Membranes such as EPDM, TPO, PVC, Built-
        Up Roo�ng, Modi�ed Bitumen, liquid-applied 
        membrane, or metal roo�ng 
     - Protection materials such as gypsum-based cover 
        boards, fesco board or fabrics
     - Moisture retention materials such as fabrics, Gel 
        Packs and particles, eggshell/dimpled mats or 
        �lter fabrics 
     - Root barriers such as fabrics or thermal plastics
     - Drainage layer materials such as aggregate, geo-
        textiles or combination core/root barriers

Mold can similarily be prevented in green roof design 
by ensuring the green roof system to be water tight 
from the building interior. Specifying products that 
are anti-fungal or low in organic composition can also 
prove e�ective. Roof drains that are the appropriate 
size and shape and which are protected by �lter fabric  
allow water to �ow while keeping growth media and 
plant materials from entering and damaging the 
plumbing (Snodgrass, 2010). Products such as plastic 
wire mat can also be used to assist with continuous 
air circulation to the many layers of the green roof 

(Roehr, 2004).

Fire hazard is the �nal avenue through which green 
roofs are concerned with causing damage to users. 
Although �re is a rare occurence, especially in 
Vancouver’s climate, spread can be prevented by 
specifying a one meter wide strip of unburnable 
material every forty meters (Luckett, 2009).  Building 
codes most o�en specify a minimum 0.43 meter wide 
strip of unburnable material against the edge of the 
facade of the building as well. Other general safety 
measures that can be taken on behalf of the users of 
green roofs include:
     - Specifying a di�erent colour or material to denote 
        a signi�cant rise in elevation. �is helps prevent 
        people from tripping on grade changes. 
     - Designing paths which lead users safely around    
        the green roof, with parapets marking the edges.
     - Specifying heavy pavers or anchoring things to 
        buried concrete ballasts (that do not penetrate the 
        waterproof layer) will prevent “upli�” of green 
        roof layers from strong winds. 
     - Specifying plants with a good root structure will 
        help stabilize the roof system.

B. Damage to Vegetation

Successfully designed green roofs will result in a 
product that will passively cool the building, beautify 
the roof, and require minimal maintenance. To keep 
vegetation healthy, however, there are a number of 
considerations that need to be made: 
  i.  Local climate and roo�op conditions may call  
      for native plants, shade-tolerant plants, or drought 
      tolerant plants
  ii. Juvenile plants are the most successful for 
      establishing on a green roof and require close    
     attention for the �rst two years. 
  iii. Placement of plants close to HVAC systems or 
     other items that will drastically alter microclimates    
     including the re�ection o� shiny materials can 

- Drainage Layer Materials (Aggregate, geo-textiles, 
combination core/root barriers)

Mold can be prevented by:

from the building interior.

organic composition.

Use an acceptable number of drains with appropriate 
diameters and specify soils that have lower organic 
composition. Roof drains allow water to �ow, while 
integrated �lter fabric keeps growth media and plant 
materials from entering and damaging the plumbing 
(Snodgrass, 2010).

roof layers, with products such as plastic wire mat 
(Roehr, 2004).

Fire spread can be prevented by:

material every forty meters (Luckett, 2009). 

unburnable material against the facade of the building.

General hazards can be prevented by:

signi�cant rise in elevation. �is helps prevent people 
from tripping on grade changes.

green roof, with parapets marking the edges. 

buried concrete ballasts (that do not penetrate the 
waterproof layer) will prevent “upli�” of green roof 
layers from strong winds that can be found on top 
levels of a tall building. Biodegradable blankets can 
also be used to stabilize the green roof. 

stabilize the roof system.

B. Damage to Vegetation
Successfully designed green roofs will result in a 
product that will passively cool the building, beautify 
the roof, and require minimal maintenance (there 
is no such thing as zero maintenance). To keep 
vegetation healthy, there are a variety of considerations 
to make, including the following:

climate and roof top conditions. �is o�en results 
in the choice of native plants (for intensive roofs) or 
sedums (for extensive roofs). Shade tolerant plants 
should be used for areas that do not receive much 
light, and drought tolerant plants should be used 
for areas that are well drained and exposed to direct 
sunlight. Juvenile plants are the most successful 
for establishing on a green roof, and require close 
attention for the �rst two years. 

or other items that will drastically alter microclimates. 
�e re�ections o� shiny materials or emittance 
of heat will damage plants if they are not tolerant. 
Furthermore, this will decrease maintenance costs of 
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     cause heat damage to plants that are not tolerant to 
     those conditions.
  iv. Soils need to have the proper composition for 
     your plant types. �is includes the consideration 
    of particulate size, organic matter percentage, and 
    pH levels. 
  v. �e proper plant sizes and density of plantings 
     needs to be explicitly speci�ed to ensure that plants 
     can establish themselves within a relatively quick 
     time period, making the roof more resilient 
     quicker. 
  vi.  Specify for plant diversity and allowing the roof 
     to take a life of its own over time as plants �nd 
     the most suitable area for themselves. �is ensures 
     a greater chance of establishment by the plants.
  vii. Specify soil depth based on plant palette, rainfall, 
    aridity, and desired stormwater performance. 
    Deeper soil is not necessarily better for the plants, 
    so be sure to collaborate with a trustworthy soil 
    supplier and botanist.

C. Damage to Architectural Materials

When considering potential damage to architectural 
materials, it is important to understand the di�erence 
between watertight and waterproof. Watertight is 
the condition most commonly seen on green roofs, 
where the waterproof layer is �xed to the parapet, 
fastened by one metal plate and bolts. Waterproof 

towards the green roof and away from the facade, in 
order to avoid staining or water damage on the face of 
the building (Fig. 3). 
Avoid specifying plants that have aggressive root 

systems, or building facade. If such plants must be 
used, be sure to design appropriate barriers and 
precautions. Metal edging is commonly used to help 
contain vegetated areas of roof from nonvegetated 
areas (Fig. 4).
Design drip-line irrigation systems over spray systems, 
as spray systems can leave unwanted stains or patterns 
on the facade of buildings. Furthermore, drip-line 
irrigation is less wasteful of water and has fewer 
operational complications.

2. Installation
A knowledgeable project manager on site throughout 
the installation process is essential. Construction 
drawings are a go to document when problems arise 
during installation. �e more properly detailed the 
elements, the better.

A. Damage to users
�e work site must be kept organized and uncluttered 
always to decrease the potential for developers to be 
injured or killed. It is important to inform developers 
which paths are safe to walk on, and which areas are 
hazardous with increased tripping or falling risks. 
To minimize work strain, small loads of materials 
should be handled rather than excessively heavy loads. 

Lessons learned from the Potsdamer Platz project, 
large scale projects are easier to coordinate and safer 
to install when using the inverted roof model. �e 
ease of damaging a warm roof and the inconveniences 
of  replacing it make it unreasonable for employees 
installing a large scale roof. �e inverted roof 
protects the waterproof layer and can be walked on 
by developers. If damage occurs to the surface of the 
insulation, it can easily be replaced (Fig. 3).

B. Damage to vegetation
�e soil medium should be moistened and blended at 
a batch facility and sealed in water-tight containers. 
Once on site, the medium should be inspected and 
quality assured.
Schedules should be coordinated to install the 
vegetation the day of arrival on site. �is minimizes 
the chances of plants being dried out or stacked in 
palettes for extended periods. �e planting should 
be done by professionals who will minimize soil 
compaction and understand which plants will thrive 
in certain arrangements. �e plants should be heavily 
watered a�er installation. 

C. Damage to architectural materials
Protective boards and sheets can be utilized to guard 
architectural elements during the installation of 
the green roof. It should be made known that the 
developers are responsible for cleaning dirt and other 
messes from the building once the installation is 
complete. �e membrane needs to be protected from 
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is the condition seen for water features, where the 
waterproof layer is �xed between two metal plates and 
bolts and inset into the building material. Waterproof 
connections to architectural elements are considerably 
more expensive than watertight connections and 
should be used only where necessary (Fig. 2). Where 
possible, pitch should be designed into architectural 
elements to provide drainage, noting of course where 
the water is draining to: the preference is toward the 
green roof and away from the facade in order to avoid 
staining or water damage on the face of the building 
(Fig. 3).  Architectural damage can also be prevented 
by avoiding plants with aggressive root systems. �ese 
can damage the roof structure, HVAC systems, or 
even the building facade. If such plants must be used, 
the design should include appropriate barriers and 
precautions. Metal edging is commonly used to help 
contain vegetated areas of roof from spreading into 
the nonvegetated areas (Fig. 4).

having to work in tight and awkward spaces.

for your plant types. �is includes consideration of 

levels. �e following is a good example of a planting 
medium speci�cation (Snodgrass, 2010):
- Noncapillary pore space maximum >10 percent
- Maximum water capacity >10 percent
- Density at maximum water capacity <1200 kg/m3
- Saturated hydraulic conductivity 0.25-2.5 cm/min
- Alkalinity (CaCO3) equivalents 2.5 percent
- Total organic matter 2-10 percent (dry weight)

- Salts < 1 mmhos/cm
- Organic supplements (compost, peat moss) with a 
combined respiration rate <1 mg CO2 per gram total 
organic matter per day
- Cation exchange capacity >10 meq per 100 g
- Grain-size distribution:
 Clay (2 micron) <2 percent
 US#200 <5 percent

- Total nitrogen 25-100 ppm
- Total Phosphorus 20-200 ppm
- Total Potassium >150 ppm

take a life of its own over time as plants �nd the most 
suitable area for themselves. �is insures a greater 

chance of establishment by the plants. 

- plugs 10 to 40 per square meter
- cuttings/bits of roots 12 to 25 kg/100m2
- seeds are not recommended for exclusive planting 
because of length of establishment (susceptible to 
weeds and other disturbances) 
- mats of sod or succulent plants, Module trays 
should be speci�ed as pregrown as they are already 
established (rather than prevegetated)

aridity, and desired stormwater performance. Deeper 
soil is not necessarily better for the plants, so be sure 
to collaborate with a trustworthy soil supplier and 
botanist.  

C. Damage to Architectural Materials
Understand the di�erence between watertight 
and waterproof. Watertight is the condition most 
commonly seen on green roofs, where the waterproof 
layer is �xed to the parapet, fastened by one metal 
plate and bolts. Waterproof is the condition seen 
for water features, where the waterproof layer is 
�xed between two metal plates and bolts, inset into 
the building material. Waterproof connections to 
architectural elements is considerably more expensive 
than watertight connections, and should be used only 
where necessary (Fig. 2). 
Design pitch into architectural elements to provide 
drainage, and be considerate of where the water is 
drained to. For example, parapets should be pitched 
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A BIT ON INSTALLATION AND MAINTENANCE

�e successful design of green roofs means very 
little if the installation and maintenance is not 
consistent with the intention of the designer. 
�us, a knowledgeable project manager must be 
on site throughout the installation process, and 
maintenance practices must be accounted for 
before a project begins. �ese strategies have been 
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developed to mitigate the risk of error throughout 
the installation and maintenance phases of green roof 
implementation:
    i. Keep the work site organized and uncluttered
    ii. Large scale projects are easier to coordinate and    
      safer to install when using the inverted roof model. 
      �e inverted roof protects the waterproof layer and 
      can be walked on by developers. If damage occurs 
      to the surface of the insulation, it can easily be 
      replaced (Fig. 3).
    iii. Schedules should be coordinated to install the 
      vegetation the day of arrival on site. �is 
      minimizes the chances of plants being dried out or 
      stacked in palettes for extended periods. 
    iv. Protective boards and sheets can be utilized to 
      guard architectural elements during the 
      installation of the green roof. 
    v. �e membrane needs to be protected from
      Ultraviolet radiation and heat from the sun, 
      therefore must be completely covered and 
      unexposed. 
    vi. Drains need to be blocked and the roof �ooded 
      to check for leaks during the installation process. 

Maintenance o�en makes the di�erence between a 
thriving green roof and a failed one 

(Snodgrass, 2010) 

�e de�nition of ‘low maintenance’ is highly variable. 
�e landscape architect needs to make it known to 
the client that maintenance is an added cost and 
that the budget can’t be spent entirely on design and 
installation. Good maintenance is preventative rather 
than reactive. By anticipating problems and taking 
measures to avoid them, long term maintenance costs 
are decreased. Watching for signs of stressed, damaged 
and diseased plants can alert maintenance personel 
to a dysfunctional component of the roof. Clogged 
drains due to biomass buildup need to be regularly 
monitored and cleared accordingly (Fig. 4). 

SIMPLE SOLUTIONS, COMPLEX LANDSCAPES

German Architect Ludwig Mies van der Rohe claimed 
that “less is more” and “God is in the details”. �ese 
two aphorisms can be used as guiding principles for 
green roof designers to produce more resilient and 
beautiful projects. 

“Less is More” 
�rough maintaining a holistic design approach and 
establishing consistent methods of detailing even the 
most complex green roof can become manageable. 
With the objective being to reduce the number 
of technical failures, this paper advocates for the 
landscape architect to be involved in all phases of 
design development, �nding simple solutions to grand 
scale problems.

“God is in the Details” 
Specifying the design intricacies  of a project is 
required to ful�ll the designer’s vision. Without highly 
speci�c details, the potential for failure increases in a 
design. 

Using the simple solutions outlined in this paper, 
the complexities of green roofs can be reduced to a 
number of simple solutions found in the details of 
a project. �is type of problem solving can, in turn, 
improve the credibility of green roof projects thus 
increasing their level of acceptance and adoption.

Ultraviolet radiation and heat from the sun, therefore 
must be completely covered and unexposed. A method 
called Electric Field Vector Mapping (EFVM) is used 
to test for leaks before completing installation. �e 
drains are blocked and the roof is �ooded, to check 
if there are any leaks. If there are leaks, the EFVM 
pinpoints the location and the waterproof layer is 
repaired accordingly. 

3. Maintenance
“Maintenance o�en makes the di�erence between 
a thriving green roof and a failed one” (Snodgrass, 
2010). �e de�nition of “low maintenance” is highly 
variable and should be properly documented. �e 
landscape architect needs to make it known to the 
client that maintenance is an added cost, the budget 
shouldn’t be spent entirely on design and installation.

Good maintenance is preventative rather than reactive. 
By anticipating problems and taking measures to avoid 
them, long term maintenance costs are decreased. 
Tools and shoes of maintenance team should be 
washed before entering green roof to avoid spread 
of weeds. Look for signs of stressed, damaged and 
diseased plants. Watch for clogged drains due to 
biomass buildup, and remove accordingly (Fig. 4). 
Look for signs that show if the plants are receiving 
the proper irrigation and fertilization levels (roofs 
are o�en over watered and over fertilized (Snodgrass 
2010)). Plants that grow tall and �op over should 
be cut once or twice a year, to avoid fungus growth 

and provide nutrients for the green roof (Luckett, 
2009). Soils should be tested every year with regards 

application of slow release fertilizer should be used if 
soil samples con�rm the green roof needs it. If trades 
people work on the roof, it is important to check 
a�erwards to ensure the plants were not damaged by 
debris, chemicals, or other source of stress. If damage 
is found, respond accordingly by replacing plants and 
soil. 
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