LIFE @Urban Roofs

stimulating private investment in climate adaptation - who's afraid of red,
yellow, green and blue
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Urban Challenges

Housing
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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. biodersity &
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Red roofs offer social functions. i
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roofs are used for mobility.

Purple roofs are used for densification.

roofs offer utilities en reserve capacity.
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Golden combinations

Golden roofs combine

multiple functions.
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Imagine... Imagine...
We'd use 10% of the (Rotterdam) rooftop landscope for housing... We'd uge 40% of the (Rotterdam) reoftop landscape for greenery...

The battle for space
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We'd use 20% of the (Rotterdom) rooftop landscape <> <> <> <> <> <> We d -ﬂ-5;‘r of the (Rotterdam) rooftop landscape for solor power generation...
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Integral approach

We’d combine all this potential to one multifunctional roofscape...
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Area-oriented

. Compact city

S 19" century district
N

Suburban area

ot small scale solar power
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Functional benefits

if m m T fHl o W

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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Financial benefits
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Increasing value of building below 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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Real estate value
Q@ Avoided healthcare
ﬂ Avoided workloss

2@ Biodiversity

L ]
1 Heat-stress

G)\B Reduction of

particulates

A ARCADIS

Value based approach
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CO2 emissions === \Water retention

Air quality

Renewable energy Cultural history
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|dn-1 rocfe provide » green snvircnment and are ueeful in casss of eatreme diry, hot and wet westher.

2 Alternative land use
due to water retention

£4. Exploitation
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@ Climate awareness
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Input

Hewe riwich surlace area woulld you B 1 covar ! 1500 rn?

Haw many pecole have a wiew onto your roaf? rmeer dan 100 persons

Arg yni combining midtiple types of green roats? Was

if pou select “Wo”, the tool wall ossume wow will use o sxtensive or seduwm-roal

whar myge of green roof woild yon Bl o ase?
Type 1 Type 2 Type X

How does a green rood wark:? | | Seclunri ool Malure 1ol Rl garden
“multiple trpes ore possible
Sevlumrasf Costs
| 500 mé Irveslinent cosls L3 S000 | per m® without tax

frarly malntenancs cousts [ 170 | per m® without tax
Feplacernent pericd (=l X years) &0 Yiur

harbacasos plant,

Dbk

A exlenziee green o segun reoy sysiem condonms vegeto by rongiey e sedors (o semell grasses, frerbs mod Sowering

Total

1.950 |m*

Swrface area gres=n rocf
IRETFENT Ol 'y
Maintenance costs €

103800 | withouit Tax
2.180 | without tax per vear

A CE Delft
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Value based approach

Project
Type of
Project narme Beehives Meighbourhood  Hosgbauw On this sheet, you will find . The results are divided into three pa The i costs of the o are 0% of the total construction costs
Versian 0 1. The financial businesscase. Imvestrment costs multifunctionsl raaf: € 450300 without tax
Date 29/04/2022 2. The social cost-benefit Investrent costs total construction project: € - without tax
variant Beehives 3. The social benefits further elaborated upon
Period of anal i
Balance of casts and benefits Yearly costs and benefits Investment costs for each type of roaf
€ G000 000,00 140000
Weanetis € 4765000 € 3800 o "Bk € 44133
mEaits € 450 312 F - € -10730 sk € S8 000
€5000000,00 meaunce € 4314779 t € 115200 ox uGeven ok ¢ 48900
3 100000 [3 108 170 = ®Paas dak € -
pe— ie £ e ssess
= B Aoy Grijsdak € .
. = eanju i €
¥ c30o0moon H 50000 i o Ll
5 L §
& ¥
— oo [ —
€2000 000,00 This graph shews the yearty benefits of energy, s This graph shows an averview of the ratias
fo— jal activities, the mai and z between the investment costs of the different
oo This graph shows the net resent value of the the resulting balsnce. 6% type of raofs
. - i benefits and bal the total M
e ciarhes. ——
(s 20000
|2 year
Balance of the social costs and benefits Costs for each type of roaf Veaehs wrivial herefits
§ 5000000 = Banefik € 371 000
wCosts € 450312 Oranga roal aw.lm healthears expanses € ——
« Bhw s
s 400000 € 79312 Bamal aa133 € 3927 peryear
Groy Aoal Vallowrel € 58000 o ot it capteed \ ¢ 744 per year
53000000 Bl roed “Groenwol € 48 500 frsn 3 744 per year
aPaploal € - Avaited anissicns o W hacon s storeqe € S peryesr
rosf) :
I Rt el € 68958 o [Bhes roal) € 169 per year
2 - sGweel € - tyediom g € 28 per year
] € - € 115 200 a
E £ 400000,0 This graph shows an overview of the net present peryear
] value of quantitative socistal costs and benefits and —
. the resuing baknce over the total period of analysis — Vellow ot 220000 € 5600 per year
- o This graph shows the different yearty social benefits which
£-100000.0 Tatalinvestment costs, divided for each type of roal. are possible ta quantify.
£ -200000,0

Blue roof: Water retention

Number of filled waterbarrels
00

Yellow roof: renewable energy
[Equivalent number of household

efect.

@)

43

[Red roaf: commercial activities of the: Terrace/Bar

Benefits (x €1.000]
€200 000 -
—— C -

Heatstres
Inage awnes

Business climate
Sacial cohesian
Waterquality

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

Contribution to BREEAM credits®

BYNS

SYNE
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
areat and of the area.
E and financial between to

increase the feasbility of the sustainability goals.

Boosting local renewable enengy production
Reducing the use of drinking water in the area
y and the

gical value and functon on

g and
local and regional level.
Encouraging inmtensive use of space to minimise kand use of the bullt environment.

Minimizing fiocd risk in the area after development

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

Stimulating an optimal system for the use of people and transport needs
(producis) of an area and its envienment with the lowest possible environmental
impact.

Promoting sodal cohesion in the area

Improving the quslity of the environmental experience

Stimulating & good thermal outdeor climate for users and preventing hest siress

‘Optimizing local air quality.
Total:

Discimimer: the use of this table is indicative. No rights can be derived

Applicable?

- systemss Applicable
1 Green roof with sedum (>5-Tem)30% Yes
2 Green roof with sedum, grass, and herbs (>7-15em)30% Yes
3 Green roof with (sedumn). grass and herbs. dwarf shrubs and shrubs (15-30 cm)30% e
4 Green roof with (grass), berbs, dwarf shruba and shrubs (30-50 cmy30% Yes
§ Green roof with herbs, dwarf shrubs. shrubs, and trees (=50 cm) /30% Yes

Ondy for high-rise bulkdings (> S0m: at least 100% of the foctprint of the wrban layer is retumed as horizontal
& putdoor spaces such as roof gardens. At least 40% of this must be designed with greenery that contrbutes o
iodiversity
Number of nature paints eamed o

Disclaimer: the use of the nature point syster i indicative. No rights con be derived from this

* With the mark, o complete rea is ossessed for This can be of But i
of new is alse passible Ished addresses vorious current themes such as heot stress, elimate odoptation ond health by
improving local wir quaiity and social cohesion. This makes BREEAM-NL Areq the instrument far sustairable rea in the

3 ifuncti o triate ta this

** The nature points system is used by, among athers, the municipality of The Hague and the Covenartt Climate-proof Building South Holland (Bouw
Adaptief]). For a small project (500m” footprint) 2 paints wene requested on the facade and the roof. For a medium-sized project (<2000 m*) 4 points, and far
a large project (> 2000 m'), 6 poi
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LIFE Project Peperklip

LIFE @URBAN ROOFS

---------

Gemeente
Rotterdam




Heuvel

ject De

jec

LIFE Pro

soTIEeaAN

Gemeente
Rotterdam

LIFE @URBAN ROOFS

&=



ject De Doelen

jec

LIFE Pro

SoTTEENAN

LIFE @URBAN ROOFS



LIFE Project Experimental roof
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Startin 1-2-3

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

r'

PAINT WITH THE

. IJ\.
2 /s COMPLETE PALETTE
&

THINK OF THE ROOFSCAPE
AS YOUR CANVAS.
NOT JUST ONE Roof |

I

... BEFORE
YOU CHOOSE

A COLOUR.
Tl

FOR NOW.MIXING ROOFTOP
FUNCTIONS STILL SEEMS A WISH.

BUT URBAN CHALLENGES
INCREASE FASTER THAN
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Thanks
for your attention.

LIFE @URBAN ROOFS

---------

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

LIFE project. LIFE@Urban Roofs

LIFE code. LIFE16 CCA/NL/000096
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