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Urban Challenges
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Roofs provide space
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Rooftop functions

Green roofs provide space for nature.

Blue roofs retain rain water.

roofs produce renewable energy.
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Red roofs offer social functions.
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roofs are used for mobility WATER  SPACEpr SAVING  LVINGor  SOCIAL  raNSPOR PROVIDES

STORAGE ~ NATURE  ENERGY ~ WORKING  ACTIVITIES PREVENT
ﬁ Purple roofs are used for densification.

roofs offer utilities en reserve capacity.
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Golden combinations

GOLDEN ROOF
COMBINATIONS

biodiverse greeng_
(extra) insulation

Golden roofs combine

multiple functions.
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Imagine... Imagine...

We’d use 10% of the (Rotterdam) rooftop loTlor housing... I tt l f We'd use 40% of the (Rotterdam) rooftop landscape for greenery...
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15,000 homes ’ ’ ’ ‘> <> <> % _ 2 times Central Park NY
ﬁﬁ = 15.000 woningen # # ~ 2 keer Central Park NY
We'd use 20% of the (Rotterdam) rooftop landscape : : : : : : We’d use 45% of the (Rotterdam) rooftop landscape for solar power generation...
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asine.. Integral approach

Im
We'd c all this potential to one multifunctional roofsc
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Area-oriented
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Functional benefits
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Adding (private) gardens [often in Adding facilities for the block Adding another function for the Adding a new type of housing Expanding homes to keep people
short supply in the city centre] purpose of a 16-hour neighbourhood for a more inclusive neighbourhood in the neighbourhood (reducing
the need for people to move)
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Increasing value of building below

MVRDV

Financial benefits

-€€
+€€
Generating income for the Contribution new construction for Contribution new construction to make Contribution for community
Owners Association and making making the street level more green building below more sustainable functions on the rooftop

the rooftop more sustainable
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Value based approac

€ A €
Real estate value CO2 emissions F \ater retention €€ Exploitation

q -
s Avoided healthcare Air quality = Alternative land use /,4‘& Social cohesion
due to water retention
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’ Biodiversity é Water quality é@% Business climate
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LIFE @URBAN ROOFS

GAD Reduction of e /ﬂ\ Living space (S0 Mobility

particulates
Green roofs provide a green i 1ent and are useful in cases of extreme dry, hot and wet weather.
Input

How much surface area would you like to cover? 1500|m?

How many people have a view onto your roof? meer dan 100|persons

Are you combining multiple types of green roofs? Yes

If you select "No", the tool will assume you will use a extensive or sedum-roof.

What type of green roof would you like to use?
Type 1 Type 2 Type 3

How does a green roof work? | Sedumroof Nature roof Roof garden
*multiple types are possible
Sedumroof Costs

| 5CrC||m2 Investment costs £ 50,00 |per m? without tax
Yearly maintenance costs € 1,20 |per m? without tax
Replacement period (after X years) 60]|Year

An extensive green or sedum roof system contains vegetation, ranging from sedums to small grasses, herbs and flowering
herbaceous plant.

Total

Surface area green roof 1.450 |m?
Investment costs £ 103.800 |without tax
Maintenance costs € 2.180 |without tax per year

Y 4
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Value based approach

Project
Typeot
Praject narme Beehives Neighbourhaod  Hpoghouw O this sheet, you will find s, The recults are divided into three pai T casts of the raof are 0% of the total construction costs
Versian 0 1. The financial businesscase. Imvestment easts multilunctional raof: € 450300 without tax
Dite. 20/04/2022 2. The sacial cost-benefit 5is Investrent costs total construction project: € - without tax
variant Bechives 3. The sacial benefils further elsborated upon.
Balance of casts and benefits Yearly casts and benefits Investment costs for each type of raaf
€ 6000 000,00 180000
“ 4765000 € 3900 L € 44133
- 4501312 5 - € 10730 € SE 000
50000000 4314779 % € 115 200 o € 48900
H e € 108370 € -
canmom oo i & M 68958
g g st € -
; = Ceanjodik € -
¥ 300000000 ] 50000 o O
3 H
€2000000,00 This graph shaws the yearly benefits of energy, This graph shows an averview of the ratios
- il ctivities, the and Between the investment costs of the different
e This graph shows the net present value of the tive resulting Balsnce. 8% type of roofs
o - i benefits and bal the total N
s s I
¢ 20000
2. f year
Balance of the social costs and benefits Costs for each type of roaf Vearks snrial hansfite
55000000 € 371000
as0312 Grangs roat Ausidod hoathears aspancos ¢ . peryear
B grosn ruall; € 160
P € I Bamal € aa133 € 1927 per year
Grov oot Vallowred € 58000 @ st pastices captured, € 4 per year
J— — € 43900 gt N € 744 per year
€ - Jacitec qmisita B Hhaction an suorsge € S per year
ruc) n
o 52000000 £ 68958 Avaided 07 s [Bhst roay € 169 per year
£ - € - tystlow € 28 per year
€ € 115 200
| J— This graph shows an cverview of the net present fer year
a value of quantitative socistal costs and benefits and .
‘ the resulting batance ower the total period of anatysis. — Yaliow rood 220000 € SE00 per year
- o Gl This graph shows the different yeary social benefits which
¢ o000 Tatalinuestment costs, divided far eath type of roof are possitie ts quantify.
£ -200000,0

Bl roof: Water retention

Number of filled waterbarrels
00

00 ® 000

Yellow roof: renewable energy
Equivalent number of household

wifect.

a3

a0

Red roof: commercial activities of the: Terrace/Bar

[Benefits (x €1.000)
ﬁ 100 000
— «

Other social benefits [qualitative)

Living area

Heatstress
Inage awner

Business climate
Sacial eohesion
Waterquality

The bullets above shaws which qualitative
benefits the project results in. Green:
pasitive effect Grey:- no effect | negative

A CE Delft

Contribution to BREEAM credits®

BYNS

SYNG
BRO 3
BRO 4
ROT

ROB
RO 11
RO 12

RO 13
WEL 2
WEL 3
KLI1
KLI3

Encouraging the administrative and/or financial participation of the users in the
and

area i of the area.

E; and financial between to
increase the feasibility of the sustainability gosls.

Boosting local renewable energy production

Reducing the use of drinking water in the area

Py y and the gical value and function on

g and
local and regional level.
Encoursging intensive use of space to minimise land use of the bullt nvionment.

Mirdmizing fiood risk in the area after development

Preventing damage tot the built environment and vital and vulnerable functions
due to extreme precipatation

‘Stimulating an optimal system for the use of people and transport needs
(products) of an anea and its envirenment with the lowest possible environmental
impact.

Prometing social cohesion in the srea

Improving the qualty of the environmental expeniance

Stimulating & good thermal outdoor climate for users and preventing heat stress

Optimizing local air quality.
Total:

Disciimer: the wse of this tabie i3 indicative. No rights con be derived

Applicable?

acoarding to the system®* Applicable
1 Green roof with sedum (>5-7cm)i30% Yes
2 Green roof with sedum, grass, and herbs (=7-15em30% Ves
Yes 3 Green roof with (sedum). grass and herbs. dwarf shrubs and shrubs (15-30 cmy30% Ve
4 Green roof with (grass). herbs, dwarf shrubs and shrubs (30-50 em)30% Yes
Yes 5 Green roof with herbs, dwarf shrubs, shrubs, and trees (=50 cm) /30% ves
Yes ©Ondy for high-rise bulldings (> S0m): at least 100% of the footprint of the urban layer ks retumed s horizontal e
Mo & gutdoor spaces such as mof gardens. At least 40% of this must be designed with greenery that contrbutes to
odiversity
Yes Number of nature points eamed o
Yes Disclaimer: the use of the nature point system i indicative, No rights con be derived from this
Yes
* With the BREEAM-NL A ity mark, plete area is assessed for This con be. of but the i i
Yes of new s afso passitle. The Iobel addresses vorious current thames such as heat stréss, dimate odaptation ond health by
improwing lacal oir quality and social cohesion. This makes BREEIM-NIL Area the i far inable crea in the
ifunctiona roof tribute to this
No
Yes #* The nature points system is used by, among athers, the municipality of The Hague and the Covenartt Climate-proof Building South Helland (Bouw
Yes Adaptief). For a small project (500m? footprint] 2 paints were requested on the facade and the roef. For a medium-sized praject (<2000 m?) 4 peints, and for
a large project (> 2000 mi), 6 points.
Yes
Yes
Credits

N
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LIFE Project Peperklip
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LIFE Project De Heuvel
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LIFE Project De Doelen
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LIFE Project Experimental roof
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Startin 1-2-3

LOOK AT THE TYPE OF ROOF
& ITS SURRQUNDINGS. ..

Wik PANTVITH THe
ol W (NPUTE PLETE

THIVK OF THE ROOFSCAPE <=
B YORANES, g e B

NOT JUST ONE ROOF !

... BEFORE
YOU CHOOSE
A COLOUR.

FOR NOW, MIXING ROOFTOP
FUNCTIONS STILL SEEMS A WISH.

BUT URBAN CHALLENGES
INCREASE FASTER THAN
THE AHOUNTOF ROOFTOPS ..

THE CREATION OF A FUTURE PROOF
ROOFSCAPE STARTS TODAY!

& Gemeente

| Rotterdam




Gemeente
Rotterdam

WAL .
AT

7177 R
7777/ 7 Nt

<P \R TRARNY |
o b ATY T T TR NN



Thanks
for your attention.

nnnnnnnnn

Name. Paul van Roosmalen MSc.
Function. Programme manager Multifunctional Roofs
Email. pap.vanroosmalen@rotterdam.nl

Website. https://www.rotterdam.nl/urban-roofs
LIFE project. LIFE@Urban Roofs

LIFE code. LIFE16 CCA/NL/000096
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https://www.rotterdam.nl/urbanroofs
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