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NIBIO: One of Norway'’s largest research institutes

Svanhovd
o

Large distance from south to north,
with many climate zones. 1700 km
from Lindesnes to Nordkapp in a

straight line, 2500 km by car.

@ Bodg

680 employees in different locations.
Annual turnover 77 million Euro.
Owned by the Ministry of Agriculture
and Food.
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Bioeconomy is the sustainable utilisation and manageme

it

NIBIO — 5 Divisions:

* Food Production and Society

* Forestry and Forest resources

* Biotechnology and Plant health
* Environment and Natural
Resources

Geography and Statistics

Midnight sun. Photo: Morten Giinther






Replacing with bigger pipes?
Make discon ctins?

Sewer based adaptation Landscape based storm water management (LSM, or
(grey) green adaptation)

Marina Bergen Jensen
Kgbenhavns Universitet



desearch facility for green roofs

) measuring stations, each are; 2 x 3 meter
gging of weather data, run off and humidity in the medium
ntrol; Bare roof with no vegetation
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Conventional roof

A

Green roof -

runoff is delayed,
peak runoff and total
runoff volume reduced
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Figure; Stovin et al., 2012. The substrate does not
large effect, unless there is a basin function in the
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Vegetation

Growing Medivm

Dramnage, Aeration, Water Storage
and Roo! Barner

Insulation

Roofing Membrane

Structural Suppon




Different well sizes and shapes

Water storage (retention) can be affected by technical solutions.
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Vegetation

Growing Medivm

Dramnage, Aeration, Water Storage
and Roo! Barner

Insulation

Roofing Membrane

Structural Suppon




H.M., Maehlum T., Seebg A., 2017.
onse of Phragmites to fluctuating Sedum spurium Sedum rupestre Sedum hispanicum
ce water levels in constructed L ORI ' A — =, g -
ter management systems. Ecological
ing 106 (2017) 385-391.

Sedum ochf;)iéucal‘m o
bg A., Stovin V., Hanslin H.M., S
edum root foraging in layered
of substrates. Plant and Soil.

d in June 2018.

t growing substrate is very important for the growth of the plants on
en roofs and thus, affecting water detention, aesthetical values and
ect on biodiversity may.




guantities of biochar can have positive
t on plant growth. However, there are a lot

tors that we still don’t know well enough.
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[] stedligjord, uten vannreservoir [__| Stedligjord, med vannreservoir

Konstruert jord, uten vannreservoir : Konstruert jord, med vannreservoir

* 8 malepunkter for jordfuktighet og temperatur, pd henholdsvis nord og sgrside
Totalt 75 elementer av typen Skjeevelandsmur, hver har ett rominnhold pa 0,3 m3




on needs from enterprises, we test
naterials and technical green
ns: Indirect payment PES.
Cement factory
Nurseries
Producers of green roof vegetation
Machin enterpreneurs (soil mixes)







sreen walls in urban and dense cities
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ling from the basics
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ing technical and green solutions in urban areas will be an important

bution to decrease in costs, increase in ecosystem services, human well-being
ealth



PM deposition at roads
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Leaves of average

small-leaved lime tree -:’
P

in our study
# (~3,5 m crown height) §
accumulated:

of PM
of heavy metals

of PAHs
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Stephanandra incisa -_— | A
Finus mugo

Skimmia japonica
Pinus sylvastris
Ulmus glabra

Salix cinerea

Betula pendula
Carpinus betulus
Aesculus hippocastanum
Acer psaudoplatanus
Forsythia intermedia
Symphoricarpus albus
Cormus alba

Berbaris thunbeargil
Fagus sylvatica
Prunus laurccerasus
Fopulus tremula
Taxus media "Hilli*
Prunus padus

Aralia elata

Accumulated deposition c
trees species. More than
difference. (A og B are diff
years).

Frunus avium
Acer platanoides
Tilia cordata

m

Finus sylvestris
Pinus mugo

Taxus media "Hilli*
Stephanandra incisa
Betula pendula
Skimmia japonica
Salix cinerea

Ulmus glabra

Fagus sylvatica
Carpinus betulus
Aralia elata

Caormus alba

Populus tremula
Forsythia intermedia
Prunus padus
Aesculus hippocastanum
Berbearis thunbergii
Prunus laurccerasus
Tilia cordata

Acer pseudoplatanus
Prunus awviurm
Symphoricarpus albus
Acer platanocides
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Science of the Total Environment 427-428 (2012) 347—-354
Plant species differences in particulate matter accumulation on leaf surfaces
A. Sebg, R. Popek, B. Nawrot, H.M. Hanslin, H. Gawronska, S.W. Gawronski




emonstrastration facilities as a part of the project

FAKTAARK 1/2017

friomrade, Stavanger

d drenering av om- Adresse: Rasmus Rises gate, Stavanger
g samt grontarealer Etablert: 2014

Mazzer og turst Storrreise: 380 m2

dering av Emmaus Prosjektering: COWl
Glennemlert av: TS Stangeland
Eler: Stavanger kommane
Yortahtpersen: ...

> darmever | kjede, Dumae ar
1001 g ot perTatent veso-
2 ml, cep I 03 m da-
et 3om an koratruert vt




INTENSE
1sify production, transform biomass to energy and novel goods and pre
soils in Europe

termine and harmonize methodologies for identification and recuperation of deg
f specific degradation status

velop, and optimize novel cropping systems, using precision agriculture and mode
which are capable of

2.1 Increasing productivity

2.2 Increasing soil life and soil quality

2.3. Making use of specific amendments, to suppress pathogens and fertilize soils

velop and implement suitable production systems applicable for land amelioratio
ex degradation situations

velop and implement sustainable and financially attractive production alternative
ction on recovered farm land
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\guaponics:

OBES
RMS

The
Aquaponics
Cycle

MICROEES & WORMS

— CONVERT WASTE 10—

FERTILIZER FOR PLANTS

PLANTS FILTER
WATER THAT
RETURNS TO

THE FISH

Old and new (adapted) systems for
production of food is emerging. The |
systems will be combined with tradit
systems. There is a crucial need for
innovative ideas in the search for
EFFICENT, HIG-QUALITY and SUSTAIN
methods.




/stem of ecological solutions may contribute to sustainable solutions

Thatching
Matting

Liquid Efflue

Treated Effluent

C—1D

Wetland

Cropland






World and national policy

This is our and the
farmers’ responsibility

On farm '

> collected a consortium based on 8 agriculture and
ning enterprises in Norway. We will apply for

of a project: Animal and fish manure; biogass,

- production, new products.
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Shelter belts

* Yield increase by 5 —-20°¢
* Faster maturation

e Better quality

e Higher prices




: fé Ao Single row of trees, 50 — 70% opening;
SR ﬁ:" Small filter effect

Compact low shrub vegetation: Small filtering

/:%?‘ effect

Ground cover, shrub layer, and trees; Optimal for
filtering

Sl Broad hedges with ground cover, shrub layer and
% or > trees in a mixture of ever green and deciduous

L T : : oy
FhxX.— —— species: Optimal for filtering and shelter.
~- ¢ >o “~—-

Modifisert etter Gustavsson & Ingeldg (1994)



ion control and vegetation
establishment




~ The use of the landscape is in compe

~ between many actors:

Agriculture, hunting, fisheries, miner
and mass excavations, sport - recreat
protected natural- and cultural areas.

The use of the landscape gives dama
the ecosystems.

| How can we avoid or minimize dam:




Low quality and mistakes in the use of compost can give serious
consequences.
Three quantities of raw compost (not mature).

Konsentrasjon (%)
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Oxygen concentration in the soil
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Future cities will be green! In addition to high yield systems, the well-being and health of

citizens are very important factors affected by the green infrastructure of urban areas.
Recirculation of water and nutrients can be improved by combining green and technical

solutions.




