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Introduction
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1) Riparian vegetation in Norway – short overview
2) The Norwegian Nature Classification system (NiN)
3) Examples for mapping of floodplain vegetation and its changes
4) Further development of the freshwater part of NiN

https://artsdatabanken.no/NiN

❑Norway has not adopted the EU Habitat Directive and has 
developed own classification systems for nature.

❑“Nature in Norway” (Natur i Norge, NiN) is the official 
mapping system. It has been mainly developed by a team 
of the University of Oslo (Prof. Rune Halvorsen). 

❑The first version of NiN was released in 2009, the second 
version is currently under revision. Release of a new, third 
version is planned in 2022, on behalf of the Norwegian 
Biodiversity Information Centre.

❑My contributions: Test and further development of the 
NiN system with respect to river morphology, substrate 
and hydrodynamics; review and workshop for NiN in 
regulated rivers or rivers with other physical impacts

Outline
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ArKrTu, SøATu = Tundra
LaAl, MeAl. HøAl = Alpine
NoBo = Northern Boreal
MeBo = Medium Boreal
SøBo = Southern Boreal
BoNe = Boreonemoral

Alnus
incana

https://www.artsdatabanken.no/
Pages/205795/Bioklimatisk_utbre
delse?

Riparian vegetation in Norway:
Bioclimatic zones

Spitzbergen:
not shown

Distribution of 
floodplain tree species

Fraxinus 
excelsior

Populus nigra

Alnus glutinosa
Quercus robur

Salix alba

https://www.artsdatabanken.no/Pages/205795/Bioklimatisk_utbredelse?


Riparian vegetation in Norway: Vegetation zonation
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Floodplain in Germany

Gravel

Broadleaf 

forest

Grass, 

reed

Softwood 

(Willow, Alder)

Hardwood 

(Oak, Elm )

From Pott (1996), modified.

Azonal vegetation

Zonal 

vegetation

Mean annual flood

Southern Norway

Betula pendula

Alnus incana

Prunus padus

Salix spec.
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Transsect at Kusand 

island, 

Lake Øyeren’s delta 

(sand bed river; fine 

sand and silt on the 

islands)

Riparian vegetation in Norway: Zonation

SE Norway

Betula pendula

Alnus incana

Prunus padus

Salix spec.

Carex spec.

Equisetum
fluviatile
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Grassland 

dominated by

Calamagrostis 

canescens

Freshwater 

shore 

vegetation 

including

Equisetum 

fluviatile

Grassland with 

willows (e.g. Salix 

cinerea)

Tall-fern and tall-herb 

woodland 

(Alnus incana)

Example for a vegetation map (NIJOS) that was made using an older system

Lake Øyeren’s delta

Riparian vegetation in Norway
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Main river types in Norway (suggested – similar to Sweden)



EU COST Action CONVERGES – Working Group Meeting WG1, Madrid, January 2020

Development of river valleys and their “erosion base”

Jørgensen et al. (2013)

Three phases of development after the last ice age, 
with land rise, erosion, and sedimentation of fluvial 
sand, silt and clay. Numedalslågen
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Riparian vegetation in regulated rivers

Surna River 1963

Surna River 2017

Surna River 
before 2011
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What is «Nature in Norway» (Natur i Norge, NiN)?

❑To provide a value-

independent common 

terminology for all 

communities and institutions 

working with nature 

❑To serve as tool for the 

description of nature variation 

and for the mapping of nature 

types in Norway

❑To provide a base for the work 

with red listed nature types 

https://www.artsdatabanken.no/NiN

Purpose:

NiN = a classification system for the ecological variation found in Norway that covers the terrestrial

and water areas of the entire country (developed since 2005)

Spatial dimensions in NiN

Biodiversity-level

Landscape

Living medium

Nature system

Description system

Nature 
complex

Nature 
compound

Typical 
mapping scale: 
1:5 000 to 
1:20 000

Intended time scale:
100 years
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https://artsdatabanken.no/NiN

Hierarchical structure 
of NiN

Life 
medium

Nature 
compound

Nature 
system

Nature 
complex

Landscape 
type

The Nature System is defined as «all organisms 

within a more or less uniform, definable area, the total 

environment they are living in and are adapted to, and 

the processes that regulate the relations between the 

organisms themselves and between organisms and 

their enviroment (including human activity).»

e.g. a water drop

e.g. a tree

Description 
system
(allows to 
integrate info 
about climate, 
species, geology, 
condition, 
objects)

Type system with 
several biodiversity 
levels

Biodiversity level

The system “Nature in Norway” (Natur i Norge, NiN)

Typical mapping scale: 1:5 000 to 1:20 000, Intended time scale: 100 years

Primary level Secondary level

https://artsdatabanken.no/NiN
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NiN: Local complex environmental variables (LCE) 

and description system

❑ The different “nature types” within all 

levels are identified by means of “local 

complex environmental variables” (LCE).

❑ LCE are identified as “one among a few 

local environmental variables that 

contribute substantially to the variations in 

species composition” (cp. vegetation 

science).

❑ In addition, there is a description system 

allowing a more detailed characterization 

of nature variation, for example with 

respect to human impacts.

Halvorsen, R., Bryn, A. & Erikstad, L. 2016. 
NiNs systemkjerne – teori, prinsipper og 
inndelingskriterier. – Natur i Norge, Artikkel 
1 (versjon 2.1.0): 1–358. Artsdatabanken, 
Trondheim; 
http://www.artsdatabanken.no. 

Example - vegetation types for forests 
and woodlands as function of four LCE:

poor

wet

dry

rich

Different forest vegetation types

▪ KA = Lime content (kalkinnhold)
▪ KI = Impact from spring water (kildevannspåvirkn.)
▪ UF = Risk of drying out (uttørkingsfare)
▪ VM = Water saturation (vannmetning)
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NiN2: Main groups on the “Nature System” level

Wetland 
systems (V)

Marine 
water 
masses

Limnic water 
masses (F)

Salt water 
bed systems

Freshwater bed 
systems (L)

Terrestric
systems (T)

Snow- and 
ice systems

Systems that are relevant for 
describing “riparian vegetation”

13 sub-groups, 
among them:

❑ T4 – Terrestric forests
❑ T15 – Waterfall meadow
❑ T18 – Open hard flood area
❑ T30 – Flood forests

45 sub-groups, 
among them:

❑ V1 – Open fen
❑ V2 – Mire and swamp forests
❑ V3 – Peat bogs
❑ V8 – Shore swamp forests
❑ V10 – Semi-natural wet 

grasslands

❑ F1 – River waters
❑ F2 – Circulating lake waters
❑ F3 – Not circulating lake waters
❑ F4 – Heavily modif. river waters
❑ F5 – Heavily modif. lake waters

❑ L1 –Hard bed 
❑ L2 – Sediment bed
❑ L4 – Helophyte swamp
❑ L5 – Freshwater spring 

bed

8 sub-groups, 
among them:5 sub-groups:
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NiN2: Flood forests

Terrestric
systems (T)

❑ T4 – Terrestric forests
❑ T15 – Waterfall meadow
❑ T18 – Open hard flood area
❑ T30 – Flood forests

45 sub-groups, 
among them:

Flood forests at 
gravel and 
stone

Flood forests 
at fine 
materials

Spring-
affected 
flood forests 
at fine 
materials

Erosion-
affected 
flood forests

2 base types 2 base types 1 base type

Water impact 
intensity

Dominating grain size

2 base types
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2 base 
types

BHD = Breast height 

diameter 

Example for one of the base 
types: Greyalder-birdcherry-
floodplain forest in Lake 
Øyeren’s delta

Description on the web-page

List of typical species Photos etc.

Flood forests 
at fine 
materials

NiN2: Flood forests - example
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Nature types for freshwater (NiN 2.0)

Most relevant for rivers and streams at the «Nature System» level:

▪ Lime content (KA)
▪ Water impact intensity* (VF)
▪ Humus content (HU)
▪ Sediment (S3) * A complex parameter including a wave 

exposition index, flow velocity, or moved rain sizes

Limnic water masses (F)

❑ F1 – River waters
❑ F2 – Circulating lake waters
❑ F3 – Not circulating lake waters
❑ F4 – Heavily modif. river waters
❑ F5 – Heavily modif. lake waters

5 sub-groups:

Freshwater bed systems (L)

❑ L1 –Hard bed 
❑ L2 – Sediment bed
❑ L4 – Helophyte swamp
❑ L5 – Freshwater spring bed

8 sub-groups, 
among them:

Most imporant LCEs:

Dervo et al. 
(2017)
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NiN2: Freshwater bed systems

Freshwater bed 
systems (L)

❑ L1 –Hard bed 
❑ L2 – Sediment bed
❑ L4 – Helophyte swamp
❑ L5 – Freshwater spring bed

8 sub-groups, 
among them:

Limnic bed: L2-10
(slightly lime-poor stone bed, 
<2-10 mg Ca/l, 64-256 mm, < 30% 
finmat.)

Freshwater bedrock 
bed: L1-3
(lime-rich, erosion-
resistant, very clear, 
>4 mg Ca/l, < 3m/s, 
<2 TOC/l)

Limnic bed: L2-8
(sediment bed with slightly 
poor to intermediate lime 
content, <2-10 mg Ca/l, 
<64 mm, >30% fines)

Mapping results for the «bed system» of Gudbrandsdalslågen river 
(Dervo et al. 2017)

▪ Lime content (KA)
▪ Water impact intensity (VF)
▪ Humus content (HU)
▪ Sediment (S3)

Limnic bed: L2-7
(slightly lime-poor sand- and gravel bed, 
<2-10 mg Ca/l, <64 mm, < 30% fines)
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Changes during < 1 year Changes during 1-20 
years 

Changes during (5)-500 years 

Kern (1994), DWA (2015), modif.

River 
basin

Macro-
structures

Meso-
structures

Micro-
structures

NiN nature types

«GMU»

Time perspective of NiN vs. temporal and spatial scales
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GMU-size: 
420 to 
8190 qm

Typical time scale for GMU-Changes: 1-20 years (see also literature) 

Atna river 1969 2004 2015 Topogr. map

To be included: river dynamics



EU COST Action CONVERGES – Working Group Meeting WG1, Madrid, January 2020

Scales of the EU REFORM Project (Gurnell et al. 2015) and respective levels of the NiN system

Further development of NiN’s freshwater part

To develop:
“Nature complex”
(e.g. inclusion of 
morphological 
river types, 
coupling to WFD 
water bodies)

Nature System

Nature Complex
(different levels)

Landscape
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Further development of the «nature complex» units

Example: 
Ilabekken 
stream near 
Trondheim

WFD «Water 
bodies» should 
correspond to 
«nature 
complex» units.
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Red: Greyalder
birdcherry woodland

“Naturbase” – nature mapping system of the 
Environmental Agency: many mapping units according to 
older systems (DN Manual 13)

Actual status of nature type mapping and publicly available data

January 2020: 
❑2761 km² NiN

“nature system” 
are mapped*

❑18766 different 
species mapped

Info NiN-webpage 
(Artsdatabanken):

No data visible due to 
maintenance of the 
system (2020-01-24)

* This equals 0,7 % of Norway’s area (385 207 km2)
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NATURA 2000 and Norwegian classifications

Fremstad (2002)

Translation table from 
2002 allows to relate 
some NATURA 2000 
types to Norwegian 
systems (fully translated 
into NiN?) 

NiN2:
Flood forests at 
fine materials
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Further development of NiN’s description system

❑Include and adapt lists of hydromorphological
structures that were recently suggested by fluvial
geomorfologists, for Norwegian conditions

❑Add typical impacts and measures, such as mitigation
measures, and elements of hydropower and urban
drainage systems

❑Couple to existing mapping systems, e.g. of
embankment structures (Norwegian Water and Energy
Directorate)
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Examples for NiN mapping: Storelva River and oxbow lakes

F7-2=eufotisk
ferskvannsbløtbunn, 
F7-5=helofyttsump, 
T7-2=nedre leirflomskog, 
T23-3=svak lågurtskog, 
T23-4=lågurtskog

FMBU (2016): 
Forvaltningsplan for 
Nordre Tyrifjorden og
Storelva naturreservat. 
Utkast 2016 
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Riparian vegetation in Norway

https://www.norgeibilder.no/

1947

2016

Storelva River 
near Tyrifjord

Decrease of 
flood water 
levels due to 
regulation
(NVE-data)
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❑ Riparian vegetation in Norway and the respective species reflect the bioclimatic
conditions.

❑ The system “Nature in Norway” (NiN) is a classification system for the ecological
variation found in Norway, with the intention to provide a value-independent
common terminology.

❑ NiN is based on ecology science and quite well developed and tested for “terrestric
areas”.

❑ We have tested the system for several rivers and streams in Norway and found a
number of issues for the freshwater part that need to be improved. In particular the
dynamic of river systems and the process-based inter-dependencies between
substrate, slope, valley shape and river morphology are not sufficiently reflected.

❑ Our ongoing work contributes with the improvement of the system, having in mind
the quality of publicly available data sources and on-going developments in remote
sensing.

❑ NiN could be a suitable tool to map changes of riparian vegetation over time. At the
current state of mapping, however, there is little data readily available.

Conclusions and outlook



Thank you!
¡Muchas gracias!

Contact: Peggy Zinke (PhD) Sciencemonastery AS, Trondheim, peggy.zinke@sciencemonastery.com

I would like to thank my project partners from the Norwegian Institute for Nature
Research for a good cooperation and the Norwegian Environmental Agency and the
Norwegian Biodiversity Information Centre for the possibility to contribute to the
further development of NiN for freshwater.
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