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Introduction

* The EEA Agreement :

* Mandatory reporting from Norway to EU on environmental accounts
* To be extracted from national environmental accounts (Official Statistics)

¢ Co-operation agreement on ecosystem accounts

 The Norwegian Environment Agency: All nature-related parts of environmental accounts (field work,
monitoring, data registration, assessments, panels/peer reviews)

* Statistics Norway: National authority for development, preparation and dissemination of Official
Statistics (including international reporting)

* Support from:
* The Norwegian Institute of Bioeconomy Research (NIBIO)
* Norwegian Institute for Nature Research (NINA)
* Research institute for water and the environment (NIVA)
* and others
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https://www.efta.int/eea

Extent mapping

* Prepared for extent accounts - base map for land cover and land use
accounts: B VO | @ e P, B
* Land cover
* Land use
* Ecosystems

Grunnkart for bruk i arealregnskap

* Trial/pilot version

Geir-Harald Strand®, Margrete Steinnes?, Ellen Arneberg?, Maria Oldeman Lund?,

@ esa PEOPLE_EA | 22_23 M ay 2024 Nicolai Munsterhjelm?, Linda Aune-Lundberg®, Anne Rgrholt? 4

INIBIO Kart og statistikk, Statistisk sentralbyra, *Miljadirektoratet, “Kartverket



https://kartkatalog.geonorge.no/metadata/c7dc425b-60cd-42f7-a84e-202c7d7b912a
https://kartkatalog.geonorge.no/metadata/c7dc425b-60cd-42f7-a84e-202c7d7b912a

)

Grunnkart for bruk i arealregnsk...

O WWMS for grunnkart arealregnskap 3=
Vis tegnforklaring v
O @kosystemtype 3=
Vis tegnforklaring v
Vis tegnforklaring v
Arealdekke 3=

Skjul tegnforklaring ~

Bebygd
M Samferdsel
Jordbruk (uspesifisert)

Fulldyrka jord
Overflatedyrka jord
Innmarksbeite

Skog (uspesifisert bonitet)
Skog (impediment)

Skog (lav bonitet)

i Skog (middels bonitet)

i Skog (hey bonitet)

8 Skog (sveert hgy bonitet)
Snaumark (uspesifisert)
Snaumark (impediment)
Snaumark (skrinn vegetasjon)
Snaumark (lavdekt)
Snaumark (middels frisk vegetasjon)
Snaumark (frisk vegetasjon)
Snaumark (konstruert)

Myr og vatmark (apen)
Myr og vatmark (tresatt)
Sne og isbre
Vann (uspesifisert)
Elv og bekk
Innsjo og tjern
Hav
I Uspesifisert

Vis tegnforklaring v

O Arealbruk 3=
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Extent — Land use

Barsnesl!

srunnkart for bruk i arealregnska... A
=

O WMS for grunnkart arealregnskap

fis tegnforklaring v
O @kosystemtype 3=
Vis tegnforklaring v

Vis tegnforklaring v

O Arealdekke 3=
Vis tegnforklaring v
Vis tegnforklaring v

Arealbruk =

Skjul tegnforklaring A

Boligbebyggelse

Fritidsbebyggelse
Bebygd omrade for landbruk og fiske

B Neering, offentlig og privat tjenesteyting
Undervisning og barnehage
Helse- og sosialinstitusjoner

M Kultur og religigse aktiviteter
Transport og telekommunikasjon

Teknisk infrastruktur
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(ane

M Beredskapstjenester ‘
B Grenne omrader 555
Idretts- og sportsomrader 2 2 Y = :
M Uklassifisert bebyggelse og anlegg 225 V= /
250 :’/ |
Vis tegnforklaring v 3207; ! =
325 { i
=0 {
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Extent - Ecosystems

Sek

Hovedekosystemer i Norge - versjo... A

Map | e
Hovedokosystem_oversikt 3= it p |
;
Vis tegnforklaring v I fa
O Hovedokosystem_detalj 3= ' :
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e - i
Skjul tegnforklaring ~ r‘;
. 01 Bebyggelse/samferdss : i SR i -
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Extent - Ecosystems

Pkosystemtype 3
Skjul tegnforklaring A

| 1.1 Sammenhengende bebyggelse
I 1.2 Spredt bebyggelse
% 1.3 Transport og annen infrastruktur
1.4 Parker og sportsomrader
M 1.5 Gravlunder og kirkegarder
¥ 1.9 Annen bebyggelse/samferdsel
2.9 Dyrket mark, uklassifisert
3.2 Grasmark, innmarksbeite
0 4.1 Lovskog
M 4.2 Barskog
¥ 4.4 Blandingsskog
4.9 Skog, uklassifisert
5.2 Hei og buskmark
6.1 Bart fiell
6.3 Varig sng og is
6.9 Annen lite vegetert mark
7.2 Myr
I 8.1 Elver og bekker
9.1 Innsjeer og dammer
11.9 Svaberg, kyststrender og dyner
12.9 Marine gkosystemer
M 99.0 Uklassifisert

Vis tegnforklaring v

O Arealdekke =

Vis tegnforklaring v
Vis tegnforklaring v

O Arealbruk ==

Main ecosystems in Norway - service
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https://kartkatalog.miljodirektoratet.no/MapService/Details/hovedokosystem?lang=en-us

Condition

Research institutes commissioned by the Norwegian Environment
Agency:

* Assessing the ecological condition of Norwegian ecosystems

* Methods

* The Index-Based Ecological Condition Assessment (IBECA)

* Panel-based Assessment of Ecosystem Condition (PAEC) (scoping, analysis,
assessment and reporting & peer review)

@esa  PEOPLE-EA| 22-23 May 2024


https://brage.nina.no/nina-xmlui/bitstream/handle/11250/2737194/ninarapport1967.pdf?sequence=1&isAllowed=y
https://brage.nina.no/nina-xmlui/handle/11250/2720073

esa
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Condition indicators

Settlements and other m? green areas per inhabitant

artificial areas

Croplands

Concentration of particulate matter with a diameter up to 2.5 um or 10
um to be reported in pg/m?3 as a national average for the reporting period

Soil organic carbon content in topsoil shall be reported in tonnes/ha, as a
national average for the reporting period

Soil organic carbon content in topsoil shall be reported in tonnes/ha, as a
national average for the reporting period

Croplands and grasslands
together

Coastal wetlands,
beaches, and dunes

Common farmland bird index shall be reported as a national aggregate
index for the reporting period

Artificial impervious area cover shall be reported in %, as a national
average for the reporting period

Forests and woodlands

Dead wood shall be reported in m2 /ha, as a national average for the
reporting period

Tree cover density shall be reported in %, as a national average for the
reporting period

Common forest bird index shall be reported as a national aggregate index
for the reporting period

Land use in urban settlements
- Statbank table 11016, do the
calculation. National average?
Norwegian Environment
Agency — indicator 4.6.2

National monitoring of SOC
started in 2023. Planned
duration (2023-2032) and
(2033-2042).

NINA report — estimates:
Carbon storage in Norwegian

ecosystems
See above

PanEuropean Common Bird
Monitoring Scheme

Statistics Norway - GIS overlay
analysis using base map for
land cover and land use
accounts. Do the calculation.
National Forest Inventory —
article. National average 2017:
11.1 m3/ha

To be calculated from national
forest resources map (SR16). -
By NIBIO og Statistics Norway. B
PanEuropean Common Bird =
Monitoring Scheme )

TPIIIFIIITATETIECRTET



https://miljostatus.miljodirektoratet.no/miljomal/forurensning/miljomal-4.6/miljoindikator-4.6.2
https://nibio.no/en/subjects/soil/monitoring-soil-organic-carbon-in-forests-and-grasslands/national-soil-organic-carbon-monitoring--now-were-getting-started
https://media.wwf.no/assets/article_images/rapport_karbonlagring.pdf
https://media.wwf.no/assets/article_images/rapport_karbonlagring.pdf
https://pecbms.info/trends-and-indicators/indicators/indicators/E_C_NE_Fa/confidential/yes/
https://pecbms.info/trends-and-indicators/indicators/indicators/E_C_NE_Fa/confidential/yes/
https://www.skogbruk.nibio.no/dod-ved
https://pecbms.info/trends-and-indicators/indicators/indicators/E_C_NE_Fa/confidential/yes/
https://pecbms.info/trends-and-indicators/indicators/indicators/E_C_NE_Fa/confidential/yes/

Condition indicators — Carbon storage

NINA-report:

¢ Stored in key ecosystem tYpeS: Norway haS CARBON STORAGE BY NORWEGIAN HABITAT TYPE
approximately 0.18% Qf all global carbon stocks, Total stored Norway: c. 7 Pg C
with a land mass that is 0.07% of the planet.

* 30% of Norway’s carbon is stored in forests,
followed by the alpine zones, wetlands and
sediments in freshwater lakes.

* Forests and lower alpine zones of shrub
vegetation sequester the most carbon with an
annual average: 5.5 and 5.3 Tg Cyr-1,
respectively.

* When corrected for area, it is lake sediments,
wetlands and the permafrost in the cryosphere

Forests, 32%

Figure 8. Approximate amount of carbon stored in Norwegian habitat types, as a proportion of

t h a t StO re t h e m O St Ca r b 0 n p e r k m 2 . the total carbon stored. Where ranges of carbon storage are reported, the average between high

and low is taken. Carbon in freshwater is largely from deep lake sediment. (See Table 6).

°* No numbers on SOC?

@esa  PEOPLE-EA| 22-23 May 2024 11



Eesa

Condition indicators — Forest and woodlands

* Tree cover density: SR16-map

Fagomrade: Arealinformasjon >

Kartlag Aktive kartlag (1)
FKB-Grennstruktur
Landskap
Skog
© Skogressurskart (SR16)
[ status
© SR16 raster
[ volum med bark
[ Volum uten bark
[_] Biomasse overjordisk
(] Biomasse underjordisk
[J Middelhoyde
[_] overhoyde

|| Treslag

OO0 B

[J Bonitet
[ Grunnflatemiddeldiameter (D
[J Grunnflatemiddeldiameter ®

(] Grunnflate @

Kronedekning

®
[ Leaf Area Index @
®
(i)

[J Treantall

[] Treantall >8 cm BHD
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Condition indicators— Forest and woodlands

« Common forest bird index (FI, NO, SE):

All data in one graph Confidence limits

R CEE

Confidence limits may be shown only if the option
All data in one graph is set to no.

Common forest birds
indicator, North
Europe, single
European species
habitat classification,

1980-2022

120%

[ ]
100%

List of species and their trends
List of countries

40%

Trend of species contributing to the indicator:
20%

* Moderate decline 15
* Moderate increase 6
+ Stable 3 0

%o
1 N S0 0 0 92 0
« Steep decline 0 FFFESES S FES ST T
+ Strong increase 0

* Uncertain 0

Source of the data: EBCC/BirdLife/RSPB/CSO

Common bird indicators, Europe, single European species habitat
@eesa  PEOPLE-EA| 22-23 May 2024 classification 13




Condition indicators— Forest and woodlan

Ecosystem Woodland

Organism group: Bird

* Norwegian Nature Index — Woodland — Birds - Western Capercaillie (Tetrao urogallus):

The capercaillie is primarily associated with older
coniferous woodland and mixed coniferous
woodland and is found especially in somewhat
higher lying open coniferous woodtand with a
relatively rich element of Scots pine.

i Capercaillie Indicator Capercaillie 1 Capercaillie v
ndicator ndicator

Gjershaug

Indicator Capercaillie v

Move glider to see development over time

Move glider to see development over time Move glider to see development over lime
@ = |
nd 1930 1990 12000 L g 2012 2(ing 1950 1990 2000 2010 20 2012 1850 990 2000 2010 2011 2012 204
- € Area
Move glider to see development over time
@esa  PEOPLE-EA| 22-23 May 2024 e

1950 1990 2000 2010 2011 2012 2013 2014 2019



https://www.naturindeks.no/Indicators/storfugl

Wood provision account

“net increment in thousand m3 over bark”

From PEOPLE-EA project:

WP account for NO year 2021
Mote: this is still an experimental algorithm
Mote2: forest area represent the "productive forest land" as defined by NINA (living trees with boniteit over 6)

productive

forest area
CNTR_ FOREST MNAI mean_NAI_per_ha forest_area MAI [1000 m3 forest_area [km2] by
CODE NAME_LATN 1D [m3 overbark] [m3 overbark] [ha] overbark] [km2] ssb.no dif
NO Oslo and Viken FIMNOO1 4415176 41 1 076 515 4 41518 10 765 11671 -7,76 %
NO Rogaland, Vestland and More og Romsdal FMNOO5 3521 113 3.1 1135711 3 521,11 11 357 10293 10,34 %
NO Trandelag FIMNOOG 2819 319 2.5 1 126 883 2 819 32 11 269 10987 257 %
NO Troms og Finnmark FMNOOS 1 155 342 1,3 861 044 1 155,34 8610 8241 448 %
NO Innlandet FIMNOQO2 o 877 166 3,0 1959 810 287717 19 598 21540 -9,02 %
NO Vestfold og Telemark FIMNOO3 2810 378 42 672 228 2 810,38 6722 6880 -229 %
NO Agder FIMNOO4 2 574 535 41 626 072 2 57453 6 261 6263 -0,04 %
NO Mordland FMNOO7 1 266 325 1,9 662 814 1 266,32 6 628 6628 0,00 %

TOTAL 24 439 354 7 3,0 8 121 077 24 439,35 81 211 82503 -1,57%

@esa  PEOPLE-EA| 22-23 May 2024 15



Wood provision account

The National Forest Inventory

® ©

Choose table Choose variables Show result

06289: Growing stock under bark and annual increment under bark (1 000 m?), by species of tree,
contents and year

productive
forest area
« About table ™) Pivot counterclockwise (' pivot clockwise 3 Pivot manual Excel (xlsx) NAI [1 000 m3 fDTESt_ErEE [kmE] b'jl"
) overbark] [km2] ssb.no dif
v Change view Annual increment 441518 10 765 11671 7,76 %
+ Edit and Calculate 2021 352111 11 357 10293 10,34 %
 Save result as Total 24049 2 819 32 11 269 10987 257 %
Spruce 12827 1 155,34 8610 6241 448 %
~ Save your query Pine 5418 587717 19 598 21540 -902 %
. Broad-leaved 5204 2810 38 6722 6 880 -229 %
~ Hide empty rows
297453 6 261 6263 -0,04%
MO Mordland FMNOOT 1 266 325 1,9 662 614 1 266,32 6 628 6628 0,00 %
TOTAL 24439354 7 3,0 8121 077 24 439 35 81 211 82503 -1,57%

@esa  PEOPLE-EA| 22-23 May 2024 16



Wood provision account

13328: Annual increment under bark (1 000 m®), by region, species of tree, interval {'fearj and contents
https://www.ssb.no/en/statbank/table/13328/tableViewlayout1/

Total
2018-2022
Productive Other type
| forest area of land Total
0 The whole country 21 807 2187 23 994
03+30 Oslo and Viken (2020-2023) 4 008 258 4 266
11+46+15 Rogaland, Vestland and Mgre og Romsdal 3 005 412 3417
50 Trendelag - Trééndelage ) ER . 328 3450
54 Troms og Finnmark - Romsa ja Finnmérku (2020-2023) 682 140 822
34 Innlandet 5742 346 6 088 DdeUCti"u’E
38 Vestfold og Telemark (2020-2023) 2264 244 2 508 forest area
42 Agder 1760 237 14997
18 Ngn-rdland - Nordlannda A 1225 221 1446 NAI[1000 m3 |foresl_area § [km2] by .
overbark] [km2] ssb.no dif
0 Oslo and \, ANOD A 4 i . 7€ 4 41518 10 765 11671 -7,76 %
NO Rogaland, Vestland and More og Romsdal FMNOO5 3521 113 3,1 1135711 3 521,11 11 357 10293 10,34 %
NO Trendelag FMNOOG 2819 319 2.5 1126 883 2 819,32 11 269 10987 2,57 %
NO Troms og Finnmark FMNOO8 1155 342 1.3 861 044 1 155,34 8 610 8241 448%
NO Innlandet FMNOO2 o 877 166 3,0 1959 810 287717 19 598 21540 -9,02 %
NO Vestfold og Telemark FMNOO3 2810 378 42 672 228 2 810,38 6 722 6 880 -229 %
NO Agder FMNOO4 2 574 535 41 626 072 2 57453 6 261 6263 -0,04 %
NO Mordland FMNOOY 1 266 325 1.9 662 814 1 266,32 6 628 6628 0,00 %
TOTAL 24 439 354 7 3,0 8 121 077 24 439,35 81 211 82503 -1,57 %

@esa  PEOPLE-EA| 22-23 May 2024 17



Wood provision account

StatBank Table 06289 annual increment under bark (1 000 m3), by species of tree

1000 m*
24,000 Mo

22,000
20,000
18,000
16,000
14,000

12,000 - —

10,000
2,000 /
6,000 B
4,000 e

2.000 —

1933 1967 1936 19491 2002 2011 2021
year

m—— Total = Spruce = PFjng =— lroad-leaved

ource: Statistics Norway
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https://www.ssb.no/en/statbank/table/06289/tableViewLayout2/

Eesa

Norway: Need for development

The Norwegian Environment Agency — in National Ecosystem Accounting
Concept Study 2022 (in Norwegian only):

* Wood provision

* Increment data for non-forest ecosystems
* Crops

* Households’ cultivation of crops

* Grazing intensity

* Pollination

* The distribution of wild pollinator habitats and distance to pollinator-dependent

crops are crucial to assess whether the conditions in the ecosystems can support the
need for pollination.

* NINA recommends development of spatially explicit models of pollinator habitats
and pollinator-dependent crops, and that these are used as the basis for accounting.

PEOPLE-EA| 22-23 May 2024 19


https://www.miljodirektoratet.no/sharepoint/downloaditem/?id=01FM3LD2T7ZJHTUPNG5BHZS7YP3KY7WFZQ

Norway: Need for development

* Air filtration
* LAI for urban areas/ecosystems

* Global climate regulation

* Total carbon uptake and carbon storage per ecosystem type by storage unit
(biomass, soil, etc.).

* Establish a method based on the recommendations from Eurostat guidelines.
* Local climate regulation

* EO on high resolution land surface temperature?

* Machine learning model to predict LST for the entire country and then predict
LST in a scenario where all vegetation is removed. Calculate the differences.

@esa  PEOPLE-EA| 22-23 May 2024 20



Norway: Need for development

 Recreation and tourism-related services

 Survey the suitability of various areas for outdoor activities and link this to
data on degree of urbanization and accommodation statistics.

* Develop Recreation Opportunity Spectrum (ROS) and ESTIMAP for Norway

@esa  PEOPLE-EA| 22-23 May 2024 21


http://data.europa.eu/89h/64dfda6f-7840-4af2-a68c-166a92d7585c

PEOPLE-EA Feedback

* Global climate regulation service: «tonnes of
net sequestration of carbon and tonnes of

carbon stored in ecosystems including above | "
ground and below ground in the first 1 meter of

the soil (including in peatlands)»

* For learners/Early Adopters, the number and titles
of outputs on carbon is confusing.
* Too many tabs to look for outputs — that varies in
shape and content:
* Tables »
* Maps —
* Graphs -under some maps

* Reports
* Some downloaded tables without unit of measure

@esa  PEOPLE-EA| 22-23 May 2024



PEOPLE-EA Feedback

 Air filtration service: «tonnes of
fine particulate matter (PM2.5)
absorbed»

Leaf Area Index (LAI) — Oslo “city”

* Used “Map boundaries”, zoomed
in to city area. Looks reasonable.
Hard to repeat exactly.

* (Have not tried to import
national dataset “urban
settlements”.)

°* Q: How much is absorbedgoer
unit (cm??) of leaf surface-

@esa  PEOPLE-EA| 22-23 May 2024

Transitional
Coniferous forest, woodland scrub,
Boreal Boreal Mixed forest, Boreal
Year 2022 2.3600619462983614 2.2205667674286405 2.1124506555162044

@ Oslo, Norge

Leaf area index

Grid size
161690 (703 x 230) cells

Cell size
21.031x40285m
. et

emporal transitions
Sat Jan 01 00:00:00 UTC 2022

otal wren
129.192 km2




PEOPLE-EA Feedback

Cucumber Apple Peach Pumpkin Watermelon Pear Plum
Production 2022 (tons) 4254.486274402152 3640.0197964829117 0.0 0.0 0.0 134.49069246792016 479.24490940307913
Production 2022 (tons) 4254.486274402152 3640.0197964829117 0.0 0.0 0.0 134.49069246792016 479.24490940307913
Net change 0.0 0.0 0.0 0.0 0.0 0.0 0.0

* Pollination service: «tonnes of GV, T TS e
pollinator-dependent crops that can T .$"M UL TR -

be attributed to wild pollinators» ”"-E'
 Apples as example: i

1 ! o v t vl ¥ R 3.3 B 1118457 x2021.404 m
i ’ { 2 A7 10 W -

 Statbank: 17 000 tonnes
* PEOPLE-EA: 3 600 tons (metric?)
* Map - pollination yield in t/ha

Strange graph

10507: Yield and area, by year, contents and horticultural crop

About table O Pivot counterclockwise O Pivot clockwise r_ Pivot manual

Change view Yield (tonnes)

Edit and Calculate Apples Pears Plums Ridge cucumber

2022 17 106 582 2014 2102
Save result as 24




NO - Activities besides PEOPLE-EA

From Norwegian Institute for Nature Research (NINA):
INCA-Tool testing — no results yet

* Wood provision

* Looking at differences in output due to different types of input data:

- Maps for ecosystem extent such as CLC, NIBIO's new base map for land cover and land use
accounting, Dynamic World, etc.

- Data for biomass growth such as SR16 (forest resources map), yield classes, etc.

@esa  PEOPLE-EA| 22-23 May 2024 25



R&D needs for using EO in SEEA EA

* Local climate regulation service: - the presence of vegetation and
how it contributes to «reduction of temperature in cities during
heat days or periods (with a temperature over 25 degrees C)»

* Could not find LST in PEOPLE-EA Explorer

* EO on high resolution land surface temperature?

* Predict LST for the urban areas - then in a scenario predict LST where all
vegetation is removed?

e Calculate the differences

@esa  PEOPLE-EA| 22-23 May 2024 26



R&D needs for using EO in SEEA EA

From NINA:

* Develop annually updatable input data that also includes
uncertainty estimates.

» Zander Venter and a group at NINA - written an article about it:
‘Uncertainty audit’ for ecosystem accounting: Satellite-based ecosystem
extent is biased without design-based area estimation and accuracy
assessment - ScienceDirect

@esa  PEOPLE-EA| 22-23 May 2024 27


https://www.sciencedirect.com/science/article/pii/S2212041624000056
https://www.sciencedirect.com/science/article/pii/S2212041624000056
https://www.sciencedirect.com/science/article/pii/S2212041624000056

Thank you for listening!
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