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Marine ecosystems cover

the largest part of the
Arctic: the Arctic Ocean
covers 10 million km2.

Figure 2.1. Main features of pan-Arctic
ecosystems
Terrestrial

- Terrestrial regions are shown with different
types of line patterns (see the legend in
the upper right corner). These depict the
different bioclimatic sub-zones in the Arctic,
as defined by the CAVM Team (2003).
Vegetation zones of the Arctic (CAVM Team
2003) are shown as colored polygons; see
the legend at the bottom of the map. Non-
Arctic tundra (alpine tundra) and the boreal
forest (taiga) are also included (Terrestrial
Ecoregions of the World - TEOW - Olson et al.
2001).

Marine

« The 18 LMEs of the Arctic (AMAP et al. 2013;
PAME 2013c) are shown as colored marine
regions; their names are shown in black
print on the map.

« The location of polynyas and coastal leads
is shown with thick lines: yellow for polynyas
and red for leads (AMAP et al. 2013).

+ Annual primary production estimates (g
Carbon/m?) are shown as red numbers
(AMAPet al. 2013).

« Advective water and zooplankton transport
(AMAP et al. 2013) are indicated by black
arrows.

Freshwater

« Boundaries of the main river basins draining

to the Arctic are shown as empty brown-
contoured polygons (www.wri.org).

« Main freshwater bodies are shown as light
blue polygons.

+ Geographic boundaries

+ The boundary of the Arctic region as defined
by CAFF (www.caff.is) is shown as a dashed
black line.

« The latitudinal limit of the treeline, which
coincides with the southern limit of the
Arctic as defined by the CAVM Team (2003) is
shown with a solid black line.

« The Arctic Circle is shown with a dashed blue
line.
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CAVM - Vegetation type

I cryptegam, herb barren
Rush/grass, forb, cryptogam tundra
Cryptogam barren complex (bedrock)
Prostrate dwarf-shrub, herb tundra
Graminoid, prostrate dwarf-shrub, forb lundra

- Prostrate’Hemiprostrate dwarf-shrub tundra

Nontussock sedge, dwari-shrub, moss tundra
Tussock sedge, dwarf-shrub, moss tundra
Erect dwarf-shrub tundra

I Lov-shrub tundra
Sedge/grass, moss wetland

Sedge, moss, dwarf-shrub wetland

Non-Arctic (as defined by CAVM)
tundra and alpine tundra

Il sedgeimoss, low-shrub wetiand

- N rbonate mountain P

- Carbonate mountain complex
7//7, Nunatak Complex
[ claciers

B Boreal forest

CAFF 2015. The Economics of Ecosystems and Biodiversity (TEEB) for the Arctic Scoping Study for
the Arctic. Conservation of Arctic Flora and Fauna, Akureyri, Iceland. ISBN: 978-9935-431-46-2




Ecosystem services for the Arctic Coast and Ocean

Box 2.2. List of ecosystem services in the draft Arctic Ecosystem Services
Inventory prepared for this scoping study

CULTURAL SERVICES
» Aesthetic information + Biochemical and medicinal resources
« Cultural identity, heritage, and sense of place « Food - reindeer husbandry, other terrestrial mammals,
« Information for cognitive development berries and mushrooms, birds, marine mammals,
+ Inspiration for human creative thought and work commercial fisheries, small-scale fisheries, aguaculture,
» Knowledge systems and education agriculture
» Recreation and tourism __« Fresh water for human consumptionanduse
» Spirituality and religion « Raw materials — timber, fibres, resins, animal skins,
+ Well-being: psychological and physical health feathers and down, ornamental resources, biomass
fuel

HABITAT / SUPPORTING SERVICES
REGULATING SERVICES
- Food web maintenance

» Genetic resources « Air quality regulation

« Nutrient cycling + Biological control (disease regulation and pest
» Primary productivity regulation)

« Soil fertility (including soil formation) « Carbon storage and sequestration

+ Climate regulation (e.g., carbon storage and
sequestration, atmospheric and oceanic circulation,
frequency of extreme events):

» global, regional, and local

« Erosion regulation

« Natural extreme events (e.g., storms, floods)

+ Pollination

« Water flow regulation

+ Water purification and waste treatment

CAFF 2015. The Economics of Ecosystems and Biodiversity (TEEB) for the Arctic Scoping
Study for the Arctic. Conservation of Arctic Flora and Fauna, Akureyri, Iceland. ISBN: 978-
0035-431-46-2



The changing Arctic

Increase in ocean economics and growth
* New oil and gas fields

e Potential new shipping routes

* |ncreasing tourism

Increase in other challenges

Climate change
* Persistent organic pollutants (POPs)
* Radioactive waste

Arctic Regions and its concerns, threats and potential
challenges PRETEAR report 2010
http://ec.europa.eu/echo/files/civil protection/civil/prote/pdfdocs/pretear final

Arctic population and development
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http://ec.europa.eu/echo/files/civil_protection/civil/prote/pdfdocs/pretear_final_report_en.pdf

User conflicts:

Examples from Barents Sea

Barentshavet AND olje AND konflikt
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User conflicts:

Examples from Barrents Sea
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Natural Capital and Ecosystem Accounting

An holistic approach for measuring ecosystem, ecosystem services and their benefits to economic and human activities
spatially and over time.

Ecosystem /economy
boundary

Ecosystem extent

Ecosystem

. Ecosystem
Condition y

services

Value of ecosystem
benefits

(market and non-market)

Ecosystem asset

European Environment Agency, 2016. Developing an EU Ecosystem Accounting Systerﬁ Focus on Marine Ecosystems, Paris, France
UN 2017. SEEA Experiment Ecosystems Accounting: Technical Recommendations



Provide information on the quantity and location of the
supply of wild range of ecosystem services, vital for
monitoring and achieving sustainable use of ecosystem
assets and preventing further loss of biodiversity.

Monitoring status of ecosystem assets: not only physical
indicators but also ecosystem assets values.

Identify the ecosystem assets and ecosystem types and
services that changing most significantly hence help to
determine the priorities for policy interventions.

By addressing causes of changing or degradation,
relevant measures can be identified for focus area for

effective policy responses.

SEEA Experimental Ecosystem Accounting:

Technical Recommendations

Final Draft

V3.2: 16 October 2017

Prepared as part of the jomnt UNEP / UNSD / CBD project on Advancing
Natural Capital Accounting funded by NORAD



A case for Norwegain kelp forest

Chen et al. (2019) Ecosystem accounting’s potential to support coastal and marine governance (under review)
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e Data available in 2010
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Ecosystem accounting for Norwegian Kelp forest

- Carbon deficit

_Regulating / Social cost of

. service carbon
Changein

_Support|ng = Value Of

- Extent cervice supporting Stressors Measures

- Biomass L. services
- Provisioning
service - Value of

provisioning
service




Extent in 2010

(Same condition as in 1970s)

- Sea urchin
predation
+ Crab predation
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.
i
S. Latissima | .
% = i
. Y
4%
[, “‘
{" Ffe. o
g )
& L
é‘f*/‘}*” ’i"‘
25 )
o 1
g 2 '
SN
o, TANG) S )
y A é‘r'f" ¢ ~
2 ~h e
> S AP
IR
Y ot 4L TN P
\' NSy W
{ o T
3 .
(4
Lol
31 g
{ o
N 3 Y Data S10, NOAATU.S: Navy;iINGAT GEBCO
oW

Imagel® 2009 DigitalGlobe
Image © 2009 TerraMetrics
Image IBCAO
64°40'25.04" N  14°59'06.33"E elever 352 m

L

- Pollution
reduction
- Reducing
nutrients
overloading
150km2

-

o

aGOOgle

@yehoyde 2033.52 km




Change in extent/biomass :
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Way torward .

* A tool to include both ecological impacts and
social impacts of ecosystem change over time
and space

 |dentify management hotspots

* Experiment SEEA EEA studies for the Arctic
e Study the effectiveness of MPAs
e Support MSP/ICZP

* Make use of existing monitoring and

Normalized difference vegetation index (NDVI) Regulated areas Changes in sea ice extent
Percent change 1982-2012 Se tent
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