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1 Introduction

Dissemination and Training has been undertaken on Green and Brown roofs regularly
throughout the project period, with highest intensity in the first three years of the project
2009, when staff worked full time.

b

The dissemination can be separated into three parts, (1) dissemination related to the
Demonstration Brown roofs in Birmingham, (2) dissemination and training related to the
Birmingham Learning Alliance and stakeholder and stakeholder organisations within the
United Kingdom and (3) dissemination at the Scientific meetings of the SWITCH project,
including the demonstrations to a wider international audience through the Global Cities
Workshop held in Delft in 2010.

This report presents an illustration of the activities that have been carried out to publicise the
concepts and ideas underpinning the implementation of Brown roofs as both Ecological and
Hydrological tools for improving biodiversity and surface water management within a City.

The report does not describe the research publications that have arisen from the programme.
These are expanded under the science based deliverables that are outputs from the SWITCH
supported green and brown research.

Much of the report draws on the information presented on the SWITCH Birmingham
Learning Alliance Website - http://switchbirmingham.wordpress.com/. This same material
is also reported through the Deliverable D2.3.1e that describes the Demonstrations
developed with the support of Birmingham City Council and other partners as part of the
SWITCH programme.

Two illustrations of the style of presentations given to different audiences are included in
Appendix A.

2 lllustration of Dissemination activities

The following dissemination activities are presented in reverse chronological order
2.1 Green Infrastructure — Assets and Benefits — 8/1/09

A poster was presented by Dr Adam Bates that looked at the way that green roofs can help to
mitigate the effects of climate change. The day of seminars was organised by Natural
England and was held at the BVSC,; it included a wide variety of talks on the future of
sustainable infrastructure construction.



http://switchbirmingham.wordpress.com/
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RIBA/RICS green roof presentations and tour of the Fort
Dunlop green roof — 8/10/08

A presentation was given by Dr Adam Bates that introduced green roofs, aimed to justify the
installation of green roofs and discussed the trade-offs associated with different types of
green roofs. This was followed by a presentation by Liam Foster of Hyder Consulting that
discussed the various environmental advantages associated with green roofs. There then
followed a tour of the Fort Dunlop Sedum mat green roof. The event was organised by the
RIBA and the RICS, and well attended by around 20 architects and chartered surveyors.

2.3 Birmingham Climate Change Festival green roof tours —
3&4/6/08

Two lunch time green roof tours were put on for the nine-day Birmingham Climate Change
Festival. The first (rainy) tour (3/6/08 ) was organised by CABE and RIBA West Midlands,
led by Dr Adam Bates and comprised visits to: an intensive green roof at The University
oBirmingham, the university brown roof research facility, and the BVSC brown roof. Twenty
people, who were mainly architects, from the following companies came on the tour: Friends
of Cannon Hill Park, Arthur Amos Associates, Yapp Design, John Dutton Architects,
University of Birmingham, SVSMO Sustainable Moseley, Peter Poon Architects, CABE,
RIBA West Midlands, and Birmingham City Council.

The second tour (4/6/08 ) was organised by CABE and RIBA West Midlands, was led by Dr
Adam Bates and Dr Stefan Bodnar (Birmingham City Council) and comprised visits to: a
combined acid heathland/Sedum matt green roof at the Alexander Stadium’s new Gymnastics
and Martial Arts Centre and the Fort Dunlop Sedum matt green roof. Twenty five people,
from the following companies came on the tour: Atkins, LIoyds TSB GPM, Exeter City
Council, Birmingham City University, Birmingham City Council, DTZ, CABE and RIBA
West Midlands.
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2.4 Midlands Environmental Business Company (MEBC) green
roof tour — 23/4/08

Organised by the MEBC and Dr Adam Bates of the University of Birmingham, led by Adam
Bates and sponsored by Alistair Moseley from the WSP Group.
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The day included an introductory talk on green roofs, a visit to the Fort Dunlop Sedum matt
green roof, a visit to the University of Birmingham’s brown roof research facility, and a visit
to the Birmingham Voluntary Service Council’s (BVSC) brown roof. Attendees ranged
widely and included aggregate suppliers, planners, environmental consultants, engineering
consultants and representatives from industry. Overall, twenty four people attended the tour
from the following twenty one companies: Alfa Aggregates Products, Birmingham City
Council, Warwickshire County Council, Sustainable Procurement Ltd., Jaguar Cars Ltd,
Globally Local, Environment Agency, WSP Buildings, WSP Environment & Energy, WSP
Group, Stuart Guy Consulting, EBC Ltd., Arcadis AYH, Lister Associates, Wardell
Armstrong LLP, Marley Eternit, MEBC, Land Rover, Arup, BCC, and BBEM.

2.5 Tour of the University of Birmingham brown roof research
facility - 7/8/07

This was part of a tour organised by Rosemary Coyne (then of the Eastside Sustainability
Advisory Group) that aimed to make architects aware of the advantages of using green roofs.
The University of Birmingham sub-section of the tour consisted of a quick look at an old turf
intensive green roof on campus, followed by a tour of the University of Birmingham brown
roof research facility.

2.6 Actions to combat climate change and benefit biodiversity
in an urban environment — 25/7/07

Organised by Land Care Associates, the University of Birmingham, Birmingham and Black
Country Biodiversity Action Plan, The Wildlife Trusts (WT), and Natural England, and held
at the University of Birmingham.

This was a one day seminar that included tours of the Fort Dunlop Sedum matt green roof
and the University of Birmingham brown roof research facility. A wide range of speakers
gave presentations on green roofs and the wider urban environment, particularly focusing on
their role in combating climate change. The speakers were: Dr Stefan Bodnar (Birmingham
City Council), Dr Jon Sadler (University of Birmingham), Dr Nigel Dunnett (The Green
Roof Centre, Sheffield) and Dr Rossa Donovan (then with the University of Birmingham,

6]
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now at White Young Green Consultants). Attendees included landscape architects, planners,
environmental consultants and ecologists.

2.7 Tour of the University of Birmingham brown roof research
facility as part of ‘What makes green roof affordable’ — 20/3/07

This was part of a two-day workshop organised by Rosemary Coyne (then of the Eastside
Sustainability Advisory Group) in partnership with Hyder Consulting, The green roof
consultancy and LivingRoofs that made the business case for green roofs. The University of
Birmingham sub-section of the tour consisted of a short introductory talk by Dr Adam Bates,
a quick look at an old turf intensive green roof on campus, followed by a tour of the
University of Birmingham brown roof research facility.

2.8 Green Roofs and Biodiversity Seminar — 15/11/06

Organised by Land Care Associates and the University of Birmingham and held at the
University of Birmingham.

This one day seminar mainly focused on the role of green roofs in biodiversity conservation
but also analysed the wider benefits of their installation. The seminar was mainly targetted at
members of the Wildlife Trust (WT) and the Association of Wildlife Trust Consultancy
(AWTC) members. There were talks from speakers with wide-ranging expertise, namely: Dr
Rossa Donovan (then with the University of Birmingham, now at White Young Green
Consultants), Dr Jon Sadler (University of Birmingham), Dusty Gedge (Livingroofs.org), Dr
Adam Bates (University of Birmingham), and Tim Moughtin (Land Care Associates).

2.9 Using green roofs as a teaching resource at the University
of Birmingham

The University of Birmingham brown roof research facility is currently used as a teaching
resource for the third year Geography course GGM312 — Landscape and Urban Ecology that
includes Geography, Environmental Science and Environmental Management students.



http://www.wyg.com/
http://www.wildlifetrusts.org/
http://www.awtc.co.uk/
http://www.wyg.com/
http://www.livingroofs.org/
http://www.landcare.demon.co.uk/

Cl=EAMmL é_rg—;
_— =
SWITCH gl

Appendix 1 Sample presentations used for dissemination.

The three presentations included in this appendix are designed to illustrate the different
dissemination objectives and the range of audiences that listened to the presentations.

Presentation 1 was given at the SUDS Training Event in 2008 and encompasses the water
management contributions that can be made using green roofs.

Presentation 2 was given to the UK Chartered Institute of Surveyors and explores the benefits
and concerns that arise with the implementation of extensive green roofs for biodiversity and
urban water management.

Presentation 3 was given to the Birmingham Learning Alliance as an introduction to
Extensive green roofs and the potential tradeoffs that can arise when designing an extensive
green roof and the rationale behind the SWITCH research.
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Green roofs

P
E
E
g
&
=
-
2
e
&
E
g
e
=
\"al




HEEE@C-& HOMIWDN e _w

SJ00J Ud3lN



H_._uEﬁ___m_c_& HOMIWDN e _w

SJ00J U3




auwoibold yomawoy yxg

(199uLbua ay3 1o} abuaney) e
suolinjos pajdepe Joj bulyoo) sueaw WS e
suoljeulquwod aJe Ajjensn suotn)os jewtydg e

uorjelidsuel)

91qe]LeAe ale MS 40} SUOLINOS 1eILUYID] JO 107

uoLsSnjuao)



op’IoX)aIS MMM
Auewuss) ‘usuebaddoH
Hgw JaYaIS "Joid Yeyos|jesabinaiuabul

uoljualle unoA 10j noA yuey)




yoeoidde aouejeq Ja3ep/21qLssod jL uoLjesjjyur

9SN-pue] UO paseq SaWaYISs Juawieal ]
uogsed04pAy paausp-wnajoszad ‘ 4 ‘N Q0L -
sptjos papuadsng -

BLIDJLID ULe|y

sainsesaw Jo pealsul saAL133(gQ

sjuswdolaAsp mau 10} Ajuo |yg Jo uoLltuya(q

UOLSSNISLPp JO onb snieig

6002 113un Juswabeuew

Jo1emwuols o) (1yg) Abojouydal ayqejteae 1sag
93] Suyap 01 SJUBM JUSWUOILAUT Y] JO A1asLulLy
3Se] jeuolieu Ing jetapsy

19buo)] Aue jou SL Juawiesl] 191em 10} uoLlenbay
:900¢ UL uoLn3iLasuod ayl Jo abuey)

uorzenbal 1a1eMWI0IS MIN

auwoibold yomawoy yxg




uorjeiidsuesjodens Jo dUABHL] -

%0¢ -+
%0T -+ JounJ Jo asualaylq -
%0T -+ uoljesjjLjul Jo adualaylq -

TeLIDILY) .

aJue)eq Jajem jeunjeu juswdolanap-1sod aendje) .
2Jue)eq J91em jeinjeu ajejndje)

(sjuawdo)aAasp mau 1o}) ainpadoid paisabbng
9Jueleq Jalem jesnieu syl dn buidasy :9A1323[qQ
,Soinseaw Jo peajsul saAl3dalqo” :91douLy
uoLleJ]|yuL 104 puewsap syl 03 SALJeUIDY

yoeoidde aduejeq Jajep)

auwoibold yomawoy yxg




Green roofs: a frank
summary

Adam Bates,
Richard Greswell, Rae Mackay, Jon Sadler,
& Rossa Donovan*

School of Geography, Earth & Environmental Sciences, University of
Birmingham
* White Young Green Consultants
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What are green roofs?

Green roof Is a general term for any roof covered
with a growth substrate with plants growing on it

Large array of terms: biodiversity roofs, eco-roofs,
living roofs, brown roofs, rooftop gardens, roof
gardens - all types of green roof
— Intensive

 Parks and gardens (lawns, trees & water features)
usually accessible

» Expensive = roof reinforcement & considerable
maintenance

— Extensive
* Thinner substrate, very low maintenance, often not
accessible
4 | UNIVERSITYOF CIE= % Lai1 T 1
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‘n!enswe green roo‘s

Cannon Street Station, Lo.on- | i Phoogrh livingroofs.org
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ntensive green roors

AT 1 T1I8 |

_ . : S et = Phtorh Iivingroofs.org
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EX!GHSIVG green FOO‘S

Photograph livingroofs.org
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Extensive green roofs

| hoograh livingroofs.org
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Xtensive green roors

Photograph Iivingroofs.or
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Xtensive green roors

A ~ S Y

] Phoograph os ov ”
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e
Extensive green roofs

Sedum roofs e.g. Fort Dunlop
— Most common & most research

focus
— “Off the shelf’ solution provides — fzso =
consistent outcomes g 1o
) ) ) ) & 50
Roofs designed for biodiversity e e s e oo
O\&\e\ooé\\Qe'&%&Q‘o(\é
— Many possibilities e.g. flower St S EE
Q? D e
meadow & heath High< Design nput
— Most focus on brownfield type Blodersty Figh

habitats = brown roofs
» Habitat of the black redstart
» Very diverse habitats

« Mitigation for habitat lost during
construction

Donovan et al. (2005)
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L
Perceived disadvantages of green roofs

Key issue of cost

— Costs vary greatly, especially on ‘non-
standard’ projects (e.g. biodiversity Photograph livingroofs.org
roofs) N e

Prices over-inflated at present due to L
unfamiliarity & poor economies of scale, =
will fall as become more mainstream
Wong et al. (2003) in a study of
extensive green roofs in Singapore
suggest investment is paid back after
~10 years - increased roof longevity &
Insulation, after which money is saved

Pay for an improved environmental
Image & aesthetics

UNIVERSITYOF =AMl
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Bercelvea &saﬁvan!ages Ol green FOO|S

Cost of increased loading

— Extra roof reinforcement
sometimes needed

— Extensive green roofs typically
80-170kg/m?

— Intensive 300-1000kg/m?

But...

— Often aiming to hold the roof
down, not up!
 Gravel surface 90-150kg/m?
 Paving slabs 160-220kg/m?

— Can work with the buildings
structure

4§ UNIVERSITYOF OP= #1511
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Perceived disadvantages of green roofs

e Maintenance

— Intensive roofs require as much maintenance as a normal
park or garden

— Extensive roofs only require slightly more maintenance
than a normal roof once established
e ~2 times per year to clear drains & remove problem species
e Roof leaks

— Green roofs require an additional roof protection layer to
prevent damage to the roof by plant roots

— It is badly installed roof water-proofing that leaks, not
green roofs

— Most green roof companies will guarantee the roof

%f‘@ UNIVERSITYOF M=kl
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Kavan!ages of green r0ofs

 [nsulation: reducing heating &
cooling costs

— New builds have good insulation
anyway —> minimal effect

— Retro-fits will benefit most, but
depends on roof structure

« Urban cooling — combating the
heat island effect

— Reflects much more short-wave
radiation back into the atmosphere
—> can paint a roof white or silver
for similar effect

— Increased evaporative cooling =
requires roof to be wet

&4 | UNIVERSITYOF ==
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xavan!ages O‘ green FOO‘S

e Protection of roof membrane

— Much lower temperature range -
less cracking due to expansion &
contraction

— Protection from UV radiation

— Protection from mechanical
damage e.g. hail, walking

 Therefore increased roof
longevity
— But for how long?

— This Is the main way that green
roof investment 1Is recovered

» Aesthetic & amenity value

,'Eﬂlff-r "ﬂ"

ofs.or
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Advantages of green roofs

 Reduce urban run-off

— Green roof field (water) capacity is controlled by soil depth &
porosity > water removed from run-off

 Field capacity recharged by evapotranspiration - controlled by
temperature, wind speed, solar radiation & plant demand (therefore less

capacity in the winter)
— Once field capacity is reached, run-off is delayed as it takes

time to move through the soill
Green roofs can potentially be used to reduce local
flooding & reduce infrastructure requirements for
surface water drainage & storage (potential big savings
In Infrastructure costs(?))
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0

reen roof hydrology

13th to 14th July 2007

— Rainfall (mm per 5 minutes)

12:40

—— Run-off Dem (I per meter squared)
—— Run-off Brick (I per meter squared)
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—— Run-off Dem (I per meter squared)
: —— Run-off Brick (I per meter squared)
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Ravan!ages of green r0ofs

e Habitat creation

— Work in Switzerland by
Stephan Brenneisen has
shown that green roofs
can act as habitat for a
broad range, of often
rare, species

« But how close can they
be to the natural
habitat?

— Can species colonise?

— What is the effect of = L8 T N
altered microclimate? . Photograph Stephan Brenneisen
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A solution to multiple problems?

* Most of the advantages associated with green
roofs have provisos = lots of research needed to

maximise their benefits

e Maximising one benefit, will often trade-off
against another - need to be clear about what
the main aim Is

o Generally lots of small environmental benefits
that add up to a large benefit = green roofs are
a great idea

&4 1 UNIVERSITYOF = eIkl
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How to design a brown roof

Need to include a brown roof at the concept design
stage, difficult to bolt-on afterwards

— Possibility of using aggregate already on site with its seed
bank

— Possible structural implications

Low nutrient, mainly coarse substrates used -> have to
discard inherited horticultural wisdom

As a rule of thumb, the greater range of microhabitats,
the greater the diversity of species supported

Need deeper, more fertile areas for species to retreat to
during droughts & to hibernate In

Carefully designed wild seed mixes

4 | UNIVERSITYOF =Ml
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asic design

 Many possibilities, but the below is typical

Seeded wild flowers

NN N

~10mm mulch

~100mm deep aggregate mix

feeeeeseencncnsasenseseresacnsensesececsssssssesasasassnsnsesecasansese— FIILEr lAYET

A S A S S A A, — Drainage/reservoir board

\ Root protection layer
Normal roof layers
(waterproofing, insulation, etc.)
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BFOWH roo‘ alsaavanfages

* Not to everyone’s aesthetic
taste

— Need for bare ground and dead
stems

— Peak summer and winter die-back

* Recycled aggregates (e.qg.
crushed brick, curshed

concrete)
— Heavy

— Low water holding capacity =
contrasted to e.g. pumice,
expanded clay

<4 | UNIVERSITYOF (=
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Funding sources

« University of Birmingham research funded
by SWITCH:

http://www.switchurbanwater.eu/
« SWITCH Birmingham Alliance:
http://switchbirmingham.wordpress.com/

 BVSC (Birmingham Volunteer Service
Council) roof funded by SITA Trust from
Landfill Communities Fund & SWITCH

http://www.sitatrust.org.uk/
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~ World Green Roof Congress 2008 -

London

e 17-18™ September 2008

e Conference, workshops & tours of some
ondon green roofs

e Organised by CIRIA & LivingRoofs
 http://www.worldgreenroofcongress.com/
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http://www.livingroofs.org/
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* Whatever the type of green roof, the basic
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