-

2
o
S
S
S
2
S
S
S
-l
S
S
S
S
Q
s
Q
1
S
S
<
3
<)
S
2
Y

ersity of Sheffeld UK

e

Professor of Planting Design and Urban Horticulture

Nigel Dunnett

-

Climate




= CEEE
R L =T

[ g o5 s

ﬂ -.*f&mm:m_:_:::::_::m -

. ’ﬂﬂrNrﬂfrﬂﬂﬂlﬂﬂluln"rlﬂﬂ&Inll
) CuLulLeCtesCCounuiBLCHDDaROED
A SELEnULDEECERUUBEUEBL L L YO LG
A I"Eﬂﬂ"rnrrrﬂﬂﬂnfuﬂﬂﬂﬂﬂarrﬂﬂﬂ(ﬂ
P A B SRR RARAR

TP EVEREEVERT FRRRRR TR
b iad' 3t
"
LA

| ™
ATTTTITTTE rrguuﬂi&—vva ..m
SESARRASRRSRERT AR WA s Y
_n,. EEELLEEED OG- ———
FHRSERARR R mala S tas 58S 5 S 1 (LS S

"Ivls- .
|mmm_,”~N~u.mw_wanrt vlrlm.-nrrln-ll

»
T """'"'-"'l(ll"""l\ -..

CLPEPEERELRNGEREENEERLE L

I st

Wi R

|
'Y'l"ff(

CLEEOECERLh

ERARANTNNNE

e =

- 2 oY
e e
—_—

!
3
e

-~
-

[T



— — — e e — i ——

m = e

e R e R S« RS e — R




(L




5
S

:
|
3
i

S —

CLEBLLRELERRERREL LR LSS LLLEM




1aa
L

BARRAERRAARENE
[FETEX frrs
Y XRRTARERNRRNREL
IFTEZARERENERE

AR ARRARR RN

ST TV W TR T
PRI T IO TR T R
U IO TR T e




.
Tl =
S 3
Yy “‘Q‘
N,
P
4 f.

e L

(
o - S
~ LT
/

."Q’ ‘
2 |
WL

-

=
'I
vl
~

“|| TLLL









I

i

l

i |

L.

1

g
o= o ‘lm‘"‘.

L

|

ik o -

[l

il













g
FAEER
- R = pe—
7 i -5

LT
-
W WL,

|
\
Tl

]

W
5

\

ot

i
|

m\
m\
n
ay’ ‘“\
1

|
‘.
i
i

ml
Wi
i@l
1)

!

s

-~







) .\‘"’.:.1 | Ns"[’ ;'.\
R b 7 LS .:\g ‘.’: il

e . 2

. . — ."n“ o . ) .4- ) . " ‘.:r»“(':yn - 1 na
ot il S bl a3 L " Ui -
? * s . K ' \

s L

4

)
L

r., ..,.....A
L
"'ra,..’

Vegetation types on different micro habitats on roofs. Source: Krupka, B. 1992



Extensive Consultation with Residents and
Stakeholders



Extensive Consultation with Residents and
Stakeholders

Trees and Shrubs

Spring and Summer
Bedding

No ‘brown’
landscape in winter
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Extensive Consultation with Residents and
Stakeholders

Trees and Shrubs Birds and Wildlife
Enclosure

Spring and Summer Colour and interest
Bedding all year

No ‘brown’ Use of evergreens
landscape in winter  and multi-stem
shrubs

19



Main Design Concepts

No automatic irrigation. Hand watering in extreme dry periods
only. ‘Climate-Change Adapted’

Diverse, naturalistic plantings, as a contrast (and complement)
to the extreme architecture

Dramatic Flowering impact from spring to autumn with ‘waves
of colour’ erupting across the whole site

Use of evergreen perennials, seedheads and strong forms for
winter interest

Overwhelming, immersive experience of being in nature

20



Extensive Green Roof Semi-Intensive Green

Roof

Maintenance Low Periodically
Irrigation No Periodically
Plant communities Moss-Sedum-Herbs and Grass-Herbs and Shrubs

Grasses
System build-up 60 - 200 mm 120 - 250 mm
height
Weight 60 - 150 kg/m2 120 - 200 kg/m2

13 -30 Ib/sqft 25 - 40 Ib/sqft
Costs Low Middle
Use Ecological protection layer Designed Green Roof

Source: International Green Roofs Association

Intensive Green Roof

High
Regularly
Lawn or Perennials, Shrubs and Trees

150 - 400 mm on underground garages > 1000
mm

180 - 500 kg/m2
35 - 100 Ib/sqft

High
Park like garden




Steppe Grasslands

Adapted to very exposed conditions, very low rainfall, dry summers, cold winters,
thin soils. Grassy matrix with bulbs (e.g Tulipa) and perennials
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SITE ANALYSIS
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DESIGN APPROACH
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KEY
1. Edsting steps
2. Existing edge to planting area

Substrate - a mineral-based free draining "semi-intersive” grean roof substrate

= ]
Substrate to be graded to existing edges and sculpted to gently flowing
undultions to enhance wariation in planting heights
4. Tree planting - Tibetan Chemny (Prunus serrila)
. ]
5. Sun Zone planting mix
6. Root barrier &
7. Drainage layer - no fines aggregate
A&, Filver flesce o

9. Edsting substructure

10. Scotch Rose to give height to planting




Some simple principles

Up to 20 species in @ mix

9-11 plants per square metre

Clump-forming species rather than spreaders
Use limited soil fertility

Have more later-flowering species, fewer early flowering
species

Short-lived quick flowering species vs longer-term slower
developing species

32
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Field Mix for Sun, medium height
Name

Achillea 'Terracotta’

Aster amellus "Violet Queen'
Crocosmia 'Emberglow’

Echinops 'Veitch's Blue'

Euphorbia characias

Euphorbia characias 'Humpty
Dumpty'

Euphorbia polychroma
Gaura 'Whirling Butterflies'
Helicotrichon sempervirens
Knautia macedonica
Kniphofia 'Green Jade'
Kniphofia 'Tawney King'

Leucanthemum superbum
'T.E.Killin'

Lychnis chalcedonica

Malva moschata 'Alba’

Origanum laevigatum
'Herrenhausen'

Papavar orientale '‘Beauty of
Livermere'

Perovskia 'Blue Spire’

Salvia 'Carradonna’

Stachys byzantina

Verbena bonariensis

Total number plants m2

Average number of plants m2
0.5
0.5
0.5
0.1
0.2

0.3

0.5

Character

35
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Steppe Grasslands

Adapted to very exposed conditions, very low rainfall, dry summers, cold winters,
thin soils. Grassy matrix with bulbs (e.g Tulipa) and perennials




. - .
‘ . ' — W -

m @ .'b:l' , g"‘*h
,2-' “4'h1" ,”“W}:,g‘“ A



















f § S
A LR

- 3




B
| ——
| e——
| —
< —
| —
| —
| —
| —
| —
e
s
| —




-t
Ty

kX




¥ - b ",
I, f ’
W .
(,:%r‘*

oy E
’ W



















I. .
pJ ’
<
o
s AN

gl
. ~’|'

AN

X
ke W

-
b )

7%
SO -




——— ey TR Y Sy ey

2

N
=
Fse—
Py
e
T
e

"':X.

S Lt ) ) — Sy So——




4
"‘m-ﬂ@k LI .q’,r.x

,!r_-_~-_u
,,

| e H

-d

A /l’ ’ 11 -
);l b ’ﬁ."
ol L













2L
4
1)
sl
t\
-
\

,‘J,fl. .













it
-
| 4

r

hil.n; | | -







= B g

e
Ty

Fad ,
-4 1 =

4
=~
i 288

{10 W
i et

,:A‘ I
oty

.




. ¥ ,




R R Ay O A=
s RO
- iyt -

PR &mﬁé
. . - Anl’ 2 l’ -.p. -
A /,,wcv !

NS ot~ s

SEg

ARV Y

T
. D
—— N, — - e

.....w&.%mw .m.:&.,iw.mﬂm
o

{ o’J“. [V
2 Jl, { g




_ Sw&m
-.v: ¥ .wdmbv&‘ .E \

G P

’

-u -
4~fk
- b

\u 4{ J o>
















MV
:
I
:
:
m‘
I







y.

r'('.'c -

y
-

N



T

5

.N“.‘_:"rﬁ ',‘:‘."“.‘ili' |

YOS e
) ‘\ |1' MM




R,

- o".v...u..M”, ._a‘ AN /
Ay n_?uﬂ.% e B
\-;. { I,A‘.r - 3 f.....,f -4 ALl \
o > s rg..l. & A \§
.. : .\..bwm.f‘ ..,nb:v,un'wrvm. L Jrﬁﬁ,vﬂs._,.kt\

5.

-

A\
0‘4,1 .

.&wmi_&.

£ 4 SN










S AT
gl e

8 Sy 8
- o
s .













[

i
¥
-
-










N

. 4-#""6:"3‘. N o
o e 5 .
P B .L'\. wr h ‘."\-L






o u...pz. R
A R

"







