NINA's turnover 2019

Block grant, the Ministery of Climate and

Comenizsioned projects Immatzign:; Environment and the Research Council of Norway

12,7%

Commissioned projects,
private, industry and public authorities
22,1%

Commissioned projects,
the Research Coundil of Norway
159%

Commissioned projects,
Ministery of Climate and Environment
46,4 %

Total turnover: 43,6 mill. EUR

NINA's key statistics for 2019

Number of employees 19 200
Total 278 265  Scientific papers m 44
- scientific staff 192 171 NINAReports 136 156
- women 378% 349% External lectures and presentations m 518
- women in scientific positions 340% 319% Media coverage 671 2570
- women on doctoral programs 444% 444%  Newsstories published at nina.no e

Unique visitors to nina.no website 222 000 200 000

Number of employees (full-timeequiv) 2019 2018

Total m
The Norwegian Institute for Nature Research, NINA, is an independent research

foundation focusing on nature, and the interaction between nature and human society

www.nina.no ‘NlNA
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Summary

1. We discuss aspects of resource selection based on observing a given vector of resource vaniables
for different individuals at discrote time steps. A new technique for estimating preference of habitat
charactenstics, applicable when there are multiple individual observations, is proposed

2. We first show how to estimate preference on the population and individual level when only a
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Peateutting in the mid 20th Century

WestHighlands
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Fidjadalel

Fidjadalen >

Storbritannis

Fidjadaler2007

https://ut.no/turforslag/11
12567/eikeskog
blafjellenden
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Photos: Anders Beer
Wilse (1913)

& Oskar Puschmann
(2004)

WWW.nina.no

Ferkingstadr

' NINA



Fonnes, Hordaland 1971

@ NINA

Grazing pressure reduced from 1975
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Standing cubic mass of timber (under bark), Norway

%o) © > Q 9 > Q &) 2 O N 2o’ 2 N
o) o) Qo) &) O &) Q Q Q Q N N N N
N N N\ N\ (SIS SIS I

1000 m?

1 000 000

750 000
500 000 IIIIII I I I I

250 000

@ Spruce @Pine ~ Deciduous
Kilde: Norsk institutt for biogkonomi. Statistisk sentralbyra, Landsskogtakseringen.

Indexvaluesover period(1933=100)spruce242; pine 329deciduous?296; overall 299
Spruce& pineincreasesnainlynaturalregeneration partly planting. Demduousalmost
entirely naturalregeneration
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Population densities , Highland Region
and SW Norwegian provinces
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Highland Vest- Rogatand Hordaland Highland Vest- Rogaland Hordaland

Region Agder Region Agder
Includingmaincities(Inverness, Excludingnaincities(Inverness,
Stavanger, Bergen, Kristiansand) Stavanger, Bergen, Kristiansand)

Thetwo areas haveverysimilarclimates geologies and landforms;
seehttp://tinyurl.com/zfvwbnh

Www.nina.no
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How did It happen ?

Al- Setting the scene:geography , climate and
geology

A2 - Causes of change

A3 -How is the rewooded landscape used?

~ANINA
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Theme information

Map shows normal annual
precipitation (in mm) for
normal period 1871-2000.

Normal annual precipitation (1971-2000)

Climate

:
comparisons

mm
Above 4000
WO Ay : . 3000 - 4000
B, e N AN 2000 - 3000
' ‘ Y G 1500 - 2000
1000 - 1500
750 - 1000
500 - 750
Below 500

Map legend

Qsla Placename
—  National boundary

Egersund
= Rainfall Amount - , —— County boundary
— Annual Average sKristiansand Lake
ecnsbidisi 1981-2010

Averaoe-Vam (mm) from met.no Presented on seNorge.no

2000003000
1500 to 2000
1250 to 1500

20010100 Compareclimatefor yourself

700 to 800
600 to 700 at

<600
www.senorge.nand

Stavangergdy

https://www.metoffice.gov.uk/

research/climate/mapsand
(mapsto scaleand incorrectrelative positiong data
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Mean
temperature
January

Dataeier. Meteorologisk nsttutt
Grader Celsius
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Dataeier: Meteorologisk institutt
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Effectsof mutualshelter. wind-6 S ygiannyJA ysSate@edamongstraightyoungadult pines,naturallyregenerated
sincethe 1930sfollowingreductionin grazingpressures (Songlj coastalTrgndelag, 300rs).
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7% KALEDONSKE BERGARTER
I%s (400 til 1650 millioner &r gamle)

Granitt, trondhjemitt
Gabbro,anortositt, amfibolitt
Skifer, glimmerskifer

| Grennstein
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Woodland expansion : area
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A The total area oforest classified: Fprod¥ctivencreasedn SW Norway by 55%
196393 (SourceNorwegian Forest & Landscalrestitute).

A Productiv) for@strystatisticsterm. It meanspotentialincreasein harvestable
timber volumeof >1n¥/ha/year whether or not harvested fortimber.

A Betweenforest inventory periods200509 and 2016014 theannualisedincreasein
area of woodland in West Norwawas 305sqg. km/year, or 2.6% of the land area over
5years (Data: Statistisk sentralbyra)

A Almostall ofthe expansiorin area in theperiod 20052014 hadeenthroughnatural
regeneration

A Scottish Forestritrategy for increasedorestarea: 17% to 25% of land cover (+8%
increase) by 203®,000km? increaseby 2022



http://www.skogoglandskap.no/en/index_html/frontpage_view#&panel1-3
https://consult.scotland.gov.uk/land-use-and-biodiversity/land-use-strategy-for-scotland/supporting_documents/Land%20Use%20Strategy%202016%20%202021%20consultation%20FINAL%202.pdf

Seedling planting (hectares), West Norway, 1971-2017

5000
*Rogaland, Hordaland and Sogn & Fjordane: 43480sg km (Highland Region: 25657sq km)

Source: Statistics Norway

4000
3000
2000

1000

(all conifers)

o1971 2017

Planting (ottoniferg wasrelativelycommonin the period of woodlandrestoration
Naturalregeneratiornow dominates evenin purecommerciaforesty stands
Farmerownedwoodland ishow almostall regeneratedhaturally

The Norwegian Forest Law of 20&Quiresall ownersto ensureadequateregenerationof
woodlandfollowinganyharvest

Deerfencingis never useddxcepton deerfarms andalongafew busyperiurbanroads.

T o To I I

www.nina.no @ NINA



Woodlandexpansion standingmassof timber and carbonsequestrationin West Norway

Standing cubic mass deciduous timber (1000 m3)
West Norway statistical region 1996-2010

pric Increase in period:
Wwam 15772 000 cubic m.
3840
;:1:; All naturally regenerated
s
2am I 1996-2000
& oo I 2001-2005
reind B 2006-2010
16600
146
17600
164m
3
100
450
e 4
! Areas classified as ‘productive’ Other areas
AL SR sabayrd
Standing cubic mass spruce timber (1000 m3)
West Norway statistical region 1996-2010
Jesm
36300 Increase in period
% ::3 16 514 000 cubic m
320
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Areas classified as ‘productive’ Other areas
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Standing cubic mass pine timber (1000m3)
West Norway statistical region 1996-2010

Increase in period
7 152 000 cubic m

-

Areas classified as "productive’ Other areas

Kikdo. SAakabax soobayrd

A
A

Annualisedncreasen standingtimber volume 1996
2010:3 943 80ubicmetres/ year
Usingvolumeincreaseratio 19962010
spruce:pine:deciduou@nainlybirch) and UKEorestry
Commissiorconversiorfactors this representsanannual
sequestrationof 0.99 milliontonnesof carbon
Notionalvalug EU C®emissionsauctionprice
onod®nn dH n Nogne CE WX Pavdpx dyemr Y A f
(£81.7 million)

Doesnot includebark,branchesleaves root system, or
soilcarbon

Scottish Foresbtrategysequestrationargetsequester

1.0MtC annually by 2020 through woodland expansion.

)
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http://www.forestry.gov.uk/pdf/FCRP018.pdf/$FILE/FCRP018.pdf
https://www.eex.com/en/market-data/environmental-markets/spot-market/european-emission-allowances#!/2019/04/30
http://www.gov.scot/Publications/2009/07/02105627/4

1774 Carbon storage in Norwegian ecosystems
Karbonlagring i norske ekosystemer

§ Jesamine Bartieft, Graciela M Rusch, Magni Olsen Kyrigeeide.
Hanno Sandvik & Jenni Nordén

Published2020

Many usefuland
transferablestatistics
for ecological
restorationin
Scotland

Link todocument



https://brage.nina.no/nina-xmlui/handle/11250/2655580
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Causes of change

AMany detailed studies.

AThe overwhelming reason for the rewooding of
the landscape was andis reductions In
grazing pressure

ASubsidiary causes are declines in other human
Impacts on the landscape such as muirburn .

AThis itself was caused by 1) Mass ( voluntary )
emigration , 1860s -1920s; 2) Social and
economic changes after WWII.

WWW.nina.no



Glen Feshie 2013 2020 © Wildland Limited
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Grazing/browsing pressure, all large herbivores in Norway, 1949-1999.
Metabolic biomass per square kilometre (kg/km?)*

Metabolsk biomasse (kg/km2)
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WWW.Nina.no

Goat

Horse
Cattle-young
Cow

Sheep
Wild reindeer

Moose

Red deer
Roe deer

*'Utmark'’ - ie rural areas excluding
inbye fields but including woodland,
rough grazing, etc.
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Source: Austrheim et al 2008
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Semi-domestic reindeer



Metabolic biomass per sq km

MBA for all large herbivores (kg/kny)

all large herbivores.
West Norway 1949-1999

250

100

200 +— |

68 [

O = |
4 L I I |

1949|1959 1969|1979 1989 | 1999

West Norway

Source: Austrheim et al 2008

150 —{ |

100 +— |

50

* 'Utmark’ - ie rural areas excluding
inbye fields but including woodland,
rough grazing, etc.

(MBA = live weigBit’™d)

Proportion of browse in diet
all large herbivores,
West Norway, 1949-1999

Proportion of browse in diet (%)

70

60

50

40

West Norway

Source: Austrheim et al 2008

1949levelssufficientto inhibit
woodlandregeneration

1969levelsallowedwoodland to
regeneratefrom anunwooded
state

Laterincreasesn metabolic
biomassof herbivoresg mainly
deer- were not sufficientto inhibit
woodlandregenerationover time

Eventhoughproportion of browse
in overall herbivore dieincreased

Thisappeardo havebeendue to
increasedevelsof regeneration(ie,
more seedling$, plussoll
development(groundmore fertile)

NB minimumpressuresl969,but
rate of woodlandspreadapparently
peaking2000-2010s.

Seedsourceavailabilityappeargo
be the primaryfactorin time lag
|y BhowballeffectQSwil
developmenteffectsprobablyalso
afactor; mycorizzhagossibly



Example Garden

View SSW

Stavanger S
Sandnes
A

Bryne | )
),

LN (7=
T A

Egersund

Seealsoblogentry for 17 June 201Rere: Garden Li, Hidrasundet >
https://wherehavealltheflowersgonesite.wordpress.com/2017/06/
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Garden Li, Hidrasundet >







Kirkehavn &Draggydookingto SW

(average andextreme windspeedsxceedanywhereat sealevelin Scotland)
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Average annual precipitation, Fidjadalen

2-3000mm 3-4000mm

>4000mm

2-3000

Mean January temperature, Fidjadalen
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Map shows amcunt of precipiiaton

(i #vem) for given yenr

Dots Ao 1081 wntd last yoor
Aty

Data owner The Norwegan
Mesocrcioge ol instinute

Blafjell-
mm
enden Aboss 00
2000 - 3000
1500 - 2000
D 1000 - 1500
__ 750-1000
500 - 750
Below 500
>4000mm

3-4000mm

A Extremelywet (Ben Nevisummit

4300mm)
A VeryY A fhiRoErockanicrlimate

A Geologymainlygraniticgneiss
veryhard and infertile
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among other
places from
Manemyra Peder
relates that they
found the roots of
large trees up

0 KSNEE
-1987 oral history
account byPeder
@stebg who lived
at Man until 1914.
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