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Inventory of street trees in central Stockholm
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Access to oxygen in soil is
the single most critical
factor for the wellbeing of
urban trees. Dense
surface layers contribute
to oxygen deficiency and
carbon dioxide poisoning
of tree roots.

Lack of water and input of
organic matter is a severe
problem for urban trees,
since they are often
surrounded by paved
surfaces. Rainwater is
diverted away from paved
surfaces to stormwater
drains and not directed to
the root space.
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The Visual City !!!




The Hidden City !!!

Vagmarkering
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Tree roots penetrating sewage pipes




Twenty years of experiences,
studying root intrusion problems in
sewer pipes




Are the soils we use for trees in urban
environments
really the optimal substrate ??

...when roots seem to prefer the condition in pipe
trenches

and other building materials existing below ground!

Matjord
\Plogsula

Grund, Modermg




The environment for root growth seems very favourable
in the filling material in pipe trenches and in railway
embankments

Few roots in native soil !

Lots of roots in pipe trench










Massive amount of
roots in a railway
embankment,
Stockholm Sweden.




Photo City of-Osnabriick 04/10/28 12:54
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Photo City of Osnabriick
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Tree nursery growing method: VETR
Missouri pea gravel bed
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How to create good growing conditions and taking care of the storm water

1. Pavement, bearing layer

2. Geotextile

3. Layer of crushed rock for
infiltration of surface water and
airing of the saoil

4. Structure of granite stones thg
space between is filled with sq
5. Terrace or construction

6. Plant box of conreate

7. Tree

8. Planting soil

9. Catchment chamber for

Inlets Storm water down

infiltration of storm water and pcarbondlomde 4P

q he str ral soil
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What Is Stockholm's system?
Plant beds built with granite stone
where we Infiltrate storm water and
ensure that the gas exchange and water
supply works.

With a control system for construction
work and maintenance program for the
establishment of trees.



How to create good growing conditions and taking care of the storm water

1. Pavement, bearing layer

2. Geotextile

3. Layer of crushed rock for
infiltration of surface water and
airing of the soill

4. Structure of granite stones the
space between is filled with soill
5. Terrace or construction

6. Plant box of conreate

7. Tree

8. Planting soil

9. Catchment chamber for
infiltration of storm water and
airing the structural soll

Inlets Storm water down
carbondioxide up
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2009.02.23 GHI100322 SAMPLE CASES WITH DRAWINGS, NEW PLANTING 42

New tree
size 20-25cm

At grid, crushed rock Tying-in Stormwater caver, dished version
4% mm Fhickness ca 30 mm Tree suppert available for laying by qutter
Surfaring/ M | Planting soil type & ar C Spacer ring of concrete for
superstructure Surface qrid 1400x7800 mm  JHCCL] (1% in salty conditlons height adjustment
planting soil r'r'DEAE Airhale placed at level of
j" Geotextile Betangsyll humus content 5-& wt-% aerafed bearing layer .
n utilityclass 3 alt. betenglida Aerated bearing layer
4 | 200 mm crushed rock 32-63 mm
I L RR RN 8L B BiRIR RN RN AR T 1
P Inlet, Fype TLY #333 Clarova
ar equiv, placed on structural soil
B | surface far air and water supply.
| 1 per tree
2 1
| 600 mm crushed rock 100-150 mm —
— . structural soil with planting seil type D

I

Terrace Fertiliser, Multicate & manth leaching time
slope 1% 100g/m2, are posted on terrace

to drainpipe al each skruckeral soil layer

Pipes in structural loil
prafected with geotextile,

filled around with gravel as in
description

|Pipes diagramatically illustrated)

Loosening of ferrace 200 mm

Airinlet adjusted to 2-4 mm In compact and/er clayey terrace, drains surrounded

d rock by crushed rack are Laid,
Acress to existing sterm drain
or crushed rock ditch for water remowal.

——
P
# mamom F R
-"-_.; AT 1T .
: y
MOTESANMARKNING

| | ' ’ ALl data in mm unless otherwise

+ 1T | {4 L . NOTES specified.
— | I_ — Soil equipment such as gratings, trunk gquards, Free support
s T 7 1 are specifically adapted ta the project.

| 1 1 Fine crushed rock must nok be used In structural seil profile
_I | I | —_— for ad_i_usfing arinlet ar concrefe thker. ) ) ETH;_'TYPRHN”,G l%
e | 1 In specially constructed free holes with narrew dimensions .
| | free raot diamefer must be abserved. ,:‘@':. TRAFIKKONTORET
iy

| | With increasing trunk circumterence clump diameter increases, ™ B 1, 104 20 8 Tal B 57 300

see llualitln: requlatiaps for nursery planfs, .
GROs Plantskolesektion, 3ie upplagan, augusti 2003 TREE IN PAVED AREA

'WITH SURFACE GRID

TRAOGADF | FARDGIGAT ¥~ A METI MARKGAL | 7R,
STAMSCY 10 SAMT LU | MHGSE-UNN
]
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Stone fraction 100 — 150 mm













Flushing the soil into the structur with a hard jet and as little water as possible
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The stone should fall into the frame/box to get a natural stable repose angle




























10 years of using a combined volume for roots and
infiltration of surface water, has shown a very good
establishment and very high growth rate for urban

trees
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The growth of branch shoots are approx. 30 - 50 cm per year




Large amount of roots in both the structural soil and in the layers of bare rocks!
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We take water from roof and pavement and by inlets lead In one block Roof and pavement surface is 4600kvm

it down to the aerated bearing layer and the structural soil. Rainfall is 600mm year (2 ft) in Stockholm
Approximately 2.3 million liters of water every year

Saved cost for the treatment of stormwater = 4000 Euros
Reduced load on the Baltic Sea / and lakes at torrential
rains
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VARIERAR CA 25-2.7

192

downpipes

FASADLINJE

N ! —

PLANDETALJ, PRINCIP

Milj6pprustning av

Hornsgatan






Rainwater from 2 500 M2 of roofs and sidewalks leads in
to the soll pit of 12 trees and in the airy layer and the
structural son beneath the sidewalk.
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Tree at the left are the original tree approx 100 years old. Tree
at the right planted six year ago!!




An area with bad functions for aesthetics values and
stormwater management!




The same area after replanning and reconstruction. All roof and surface water
are infiltrated into rooting area of the trees!!




Improving root environment for mature trees which give urban
trees a significantly extended life length and at the same time
changing stormwater from a problem to a valuable resource
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Infiltration and retention of stormwater in plant beds close to mature trees

Brunn med dagvatten betackning | I

Stérre rotter kringfylls med —

Luftigt barlager 200 mm makadam 32-80 mm. Marktackande vegetation

/alt markgaller eller

makadam 32 - 63 mm | skelettjord skyddas roten med
makadam 4-8 mm

kringfylining makadam 4-8 mm

s g och geotextil
§etérggnmgld Geotextil 380
overbyggnad bruksklass 3 fanisen
v
8 e
§q_1- ey
' IP :
|| . botien

Luftbrunn justeras pa (

2-4 mm eller grovre makadam Ledningsstrak i skelettjord skyddas
med geotextil, kringfylls med grus-
material enl beskrivning
{Ledningar schematisk! illustrerade)

Belaggning/
verbyggnad
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Linden trees

Summer 2004



Linden Trees
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Approximately 2 000 planting beds have been rebuilt
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Want to know more about how we work with plant beds in Stockholm, so
check our handbook

http://international.stockholm.se/

write handbookin the search field

1. Search

Planting bedsin the City of Stockholm. A handbook.

i
Adobe Reader

7337kB

PLANTINGBEDS IN THE CITY OF STOCKHOLM - A HANDBOOK - 2009.02.23 - GH100322 -
2009.02.23 GH100322 - FOREWORD - This handbook was produced on the initiative of the
City of Stockholm - through Bjorn Embrén. The aim of the handbook is to communicate infor-



http://www.youtube.com/watch?v=S7kbSnnJwDI

Thank you for your
attention and if you
are passing,
welcome to
Stockholm we would
be happy to show
our projects.



