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B oest dominated -publication is submitted to Mires & Peat
B peat in soil mosaic -download of 1x1 km grid: https://nextcloud.uni-greifswald.de/index.php/s/s7Ln5QKxdQG5aaA
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Global Peatland Map 2.0 o= 4‘@-‘*'* a
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e composite map showing global peatlands, organic soils
and suitable proxy data
* mainly based on collated external data; supplemented by - >
‘own' mapping at GMC * '
e covers global peatland distribution more comprehensive )
and correct ,‘
i
* improved peatland coverage for many tropical countries >
* most regions and countries still have to be accurately
mapped for peatlands to guide regional and local action
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Global Peatland Database ('GPD') -

mapping and documenting peatlands globally

'globally' means 'everywhere' (not restricted to the
'global scale', but covering all scales)

* 'mapping' includes multiple data sources and
types, and different methods - depending on
regional available input data, purpose of mapping
and skills of the mapper

* includes data on peatlands, organic soils, histosols
and indicative proxies

e if documented & applicable >12% SOC threshold
for including of data

* no minimum depth of peat layer applied
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High mountain
(tropical)

a) Bird top, Svalbard b) Low-centre polygon, Canada ¢) High centre polygon, Can

d) Palsa mire, Sw o) Pest platesu mire, Russia

g} Blanket bog, Spair h) Raised bog, Argentina 1) Percolation fen, Kamchatka

) Shorea swamp, Brune K) Mauniia swamp, Pery () Papyrus swarmp, Botswana

m) Espeiehia mwre, Colombia n) Oendroseneoo mire. Lganda o) Tibetan piateay mire, China
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p) Buttongrass moorn Tasmans Q) Asfela bog, Argentira r) Sphagnum mre, lie Adam

s) Terrestnghsation mare, lran 1) Wator nse mirg, Kazaknstan u) Mangrove mae, Mexico



Step I: Familiarize with peatland types and their distribution in the area, collect proxy data for high water levels, and set up a DEM

Step II: Check the availability of external peatland data for the area or region

external peatland data available

Step llIB: Plausibility check



Step I: Familiarize with peatland types and their distribution in the area, collect proxy data for high water levels, and set up a DEM

Step II: Check the availability of external peatland data for the area or region

external peatland data available

Step llIB: Plausibility check

v external data v external data
approved not approved
unchanged)

Step IVA:
clean, correct or amend
suitable external data

Step IVB:
exclude unsuitable
external data

edited external data
(modified)

Step V: Adding various GIS data into GPM 2.0



Step I: Familiarize with peatland types and their distribution in the area, collect proxy data for high water levels, and set up a DEM

Step II: Check the availability of external peatland data for the area or region

no external peatland data available external peatland data available

Step IlIA: Own (GMC) mapping to fill information gaps

Step llIB: Plausibility check

1. Peatland probability mapping using overlay analysis of y external data y/ external data
roxv data approved not approved
proXy unchanged)

2. Manual delineation of peatland using extrapolation and Step IVA:
. clean, correct or amend
downscaling suitable external data
Step IVB:
exclude unsuitable
3. Remote sensing of peatlands by satellite image external data

classification and field surveys

edited external data

4. Supervised satellite image classification with machine (modified)

learning and Google Earth Engine (GEE)
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Step V: Adding various GIS data into GPM 2.0



GPD & 2022 UNEP GPA

peatland library

'PENCIL’ Global Peatland
emission Database
We also derived statistics on total, drained digital information 'GPemD’
and undrained peatlands and related GHG collections
emissions
drained peatlands continental
% of global area and regional

RS area statistics

M Asia

m Africa

North America GPD geo-data
B Oceania archive

Global Peatland

M Latin America

: Map 2.0
re-occurring geo-data
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2022 UNEP GPA
Thematic maps

peatland extent per country (ha)

continental
and regional

v % Sim area statistics
>0-10,000 ., .

> 10,000 - 100,000
> 100,000 - 1,000,000
B > 1,000,000 - 5,000,000
I > 5,000,000 - 10,000,000
I > 10,000,000 - 140,000,000
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2022 UNEP GPA
Statistics

Norway
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Iceland

Russian Federation

Belarus
drainage status of peatlands France
United Kingdom
Finland

Ukraine
Hungary

Others
Lithuania

continental

Austria

and regional
area statistics
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Latvia

Estonia
Romania

Ireland
Poland
Denmark
Netherlands
Germany
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2022 UNEP GPA
Thematic maps

GHG emissions from peatland per country (Mt CO, e / yr)

0

>0-5

>5-10
Bl > 10-50
Bl > 50-100
B > 100 - 300
Bl > 300 - 668

Bl peatland distribution
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Europe

continental
and regional
area statistics

land use data
and GHG EF’s




2022 UNEP GPA
Statistics

GHG emissions from peatland per country (Mt CO, e / yr)
Mt CO,eq Yr
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2022 UNEP GPA
Thematic maps

Peatland distribution

B pcat dominated
dominated by shallow peat

Bl peat in soil mosaic
continous permafrost
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Peatland distribution by elevation
(Mountain peatlands)

Bl > 2.000 m asl

Bl - 1,000 m asl

2022 UNEP GPA
. B < 1,000 m asl
Th Emat/C maps regions with high altitude peatlands

altitude classification in GIS
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2022 UNEP GPA
Thematic HOTSPOT maps

peatland related thematic hotspot maps
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Hotspots of cropland on peatlands _,a’
- A

occurrence

2022 UNEP GPA lh‘gh g
Thematic HOTSPOT maps o .’?

B pcstland distribution

PANGAEA.
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Winkler, Karina; Fuchs, Richard; Rounsevell, Mark D A Herold, Martin (2020) HILDV+ Gobal Land Use Cnange between 1960 and 2019 PANGAEA,
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Hilda+ dataset on LULC globally 1960-2019
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2022 UNEP GPA

Thematic HOTSPOT maps

PANGAEA.
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Winkler, Karina; Fuchs, Richard; Rounsevell, Mark D A; Herold, Martin (2020} HILDWA+ Gobal Land Use Cnange botween 1960 and 2019 PANGAEA,
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Hilda+ dataset on LULC globally 1960-2019
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2022 UNEP GPA
Thematic HOTSPOT maps

Many others have been prepared in the UNEP GPA process, e.g. for biodiversity, infrastructure, flooding,
subsidence, permafrost...

Many have been revised in context of the upcoming Global Peatland Hotspot Atlas!
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1.7. Peatlands and Permafrost ol it ve U MIRE
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Hotspot

A | In polar/arctic and boreal regions, the dynamics and structure of peatlands are significantly influenced by permafrost conditions. These peatlands exist within the permafrost zones of several northern hemisphere countries and span
t a S over 1.4 million square kilometers with a peat layer thicker than 40 centimeters, and an even larger area has shallower peat. Additional, extensive permafrost peat deposits can also be found far outside the polar and sub-polar regions,
for instance in Mongolia and on the Qinghai-Tibetan plateau, where mountain ranges prevent warm oceanic air from moving inland, and winter temperatures are very low. Hotspots of urban areas on permafrost peatlands occur in the
Western Siberian lowland, and weaker on the Canadian shield, in Northeast China, and the East European Plain. Climate change and permafrost thawing probably will have a destabilising effect on the infrastructure there.

teaser

urban areas permafrost
effeced peatlands
occurrence

high B permafrost effected peatlands = o
B other peatlands

urban area
Bl permafrost distribution

low

Arctic (60-90°N) and global annual surface air temperature
relative to the 1981-2010 average value
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+2 — Arctic

= — Global
Permafrost and the role of peat, g
plants and water g”‘
The presence of a permanently cold LA
climate with frost, natural thawing g
and freezing at the soil surface §_1
influences the hydrology, structure, E
peat formation and vegetation of T2
peatlands. Peat formation here is on e

1900 1920 1940 1960 1980 2000 Year

the one hand dependent on
permafrost conditions, and on the
other hand it also stabilises and
favours permafrost conditions in the

Source: Addapred from the Arctic Report Card 2018 of the US National Oceanic and Atmaspheric Administration®

With global warming and the resulting rise in temperature,
the permafrost in the soils and peatlands is increasingly

soil. The ice within the peat layer “h
B d rp " Y i msori Moo gl rgs o 08 i thawing. This may lead to waterlogging, altered water flow
P ty and prevents soi which it otherwise could not exist. e

patterns, drainage and eventually the decomposition of peat

subsidence and erosion.
and the release of enormous amounts of greenhouse gases.

Sources: 1) Glabal Peatiand Datathase, 2022, 2) (2019). Frontiers 2018/19 Emerging ssues of . Unfted Naticns: Brogramme, Nalrobl; Obu J., Westermann 5., Xab . Bartsch A. (2018): Ground Temperature Map, 2000-2015, Northern Hemisphere Permafroet. Alfred Wegener insteute, Helmholtz Centre foe Polar and Marine Research, Sremertaven, PANGAA, fittpe.f/dol org/10.1534/P ANGAEA 55500

) Macke with Natural Earth. Froe vector and rster map data &, 5) aatursleartheata com and using free files fram waw freep il com
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’g‘ Global distribution of drained peatlands (%)

peatland distribution

- peat in soil mosaic
- peat dominated
elevation asl [m]

[ 1o

[ ]>0-500

:J > 500 - 1,000 l drained peatland for agriculture, forestry and peat extraction » A /__'
- > 1,000 - 2,000 ' undrained peatland and other uses e el
> 2,000 4 - % 3 < F . .
- . The hight and amount of bar illustrates the extent of undrained and drained peatlands in a certain country. Peatland degradation intensities (after Convention of
Wetlands (2022) ing intertia of ¢
Artificial drainage of peatlands is the most common cause of peatland degradation. Peatland degradation can be described as the deterioration of functions and
ecosystem services of living peatlands. In living peatlands, there are close functional relationships between plants, peat and water. When one of these components changes,  pegradation - piants i - p“' .
i una / m :
the others also change, but at different rates: first the plants, then the water and later the peat itself. The table (right) shows different stages of peatland degradation that intensity "7 [ eastavon | Dyerelony | Isedes vt | deposit
alters these peatland components with different inertia. When components with higher inertia are degraded (e.g. peat itself), restoration measures often need to be more Minimal |
sophisticated and labore intensive to be successful. For more information: oo A
: 2 ; : . Modest
https://www.ramsar.org/sites/default/files/documents/library/rtr11_peatland_rewetting_restoration_e.pdf —
Major
Peatland degradation has its hotspots in Europe and Asia with 85% of damaged peatlands globally there under temperate and tropical climates — and in SE-Asia under Most

tropical climate. The vast, untouched peatscapes of the boreal and arctic climates have survived to this day mainly because the harsh climate has not allowed for agriculture Moo

or forestry and many people settle there. And, future peatland mapping and condition assessment will probably reveal more degrading peatland in many countries, e.g. in — -
South America, Africa, south-eastern Europe, central and northern Asia. _M

Sources: 1) Global Peatland Datatbase, 2022; 2) UNEP (2022). Global Peatiands Assessment — The State of the World's Peatlands: Evidence for action toward the N and i of peatlands. Main Repart. Global Peatlands Initistive. United Nations Environment Programme, Nairobi; 3} Convention an Wetlands. (2021). Glabal guidefines for peatiand rewetting and
restoration. Ramsar Technical Report No. 11. Gland, Swil ist of the C: ion on Wetlands,




Hotspot
Atlas

teaser

Europe

extent ca, 59 million ha

distribution centres: East European Plain, Scandinavian Peninsula; British Isles, North European Plain

degrading peatlands: 53.6 % / GHG emissions: 582 Mt CO2eq /yr
peatiands within protected areas: 19.7 %

threatened species in peatland Flora; 6=VU, 10=EN, 5=CR; in Fauna: 32=VU, 12=EN, 8=CR

peatiand distnbution
- peat in o1l mosaic
- peat dominated
elevation as! [m)

0
= >0- 500
B > s00- 1,000
I > 1,000-2,000

-

Peatlands in Europe are distributed unevenly with
a higher density in the northern areas, highlands
and coastal areas. They are sparsely distributed In
steppe and broadleaved forest zones. Europe is the
continent with the largest proportional losses of
actively accumulating peatlands [mires) in the
world, Even so, It still comprises significant mire
dwversity. The Arctic Seepage and Polygonal Bog
Reglon, covering the northernmost part of Europe,
is characterised by tundra seepage and polygonal
bogs, while the Palsa Bog Region, covering large
areas in the Russian Federation and northern
Finland, Sweden and Norway. The Northern
peatland region, covering the boreal vegetation
rones in northern Europe, is characterised by fens
and hillside bogs. The Raised bog region is
characterised by typical raised bogs and wooded
raised bogs. The Atlantic fen region along the
western European ocean coast s defined by
Atlantic raised bogs and fens, and the Continental
fen region is characterised by a mosaic of fens and
bogs. The Nemoral submeridional fen region
covers large parts of England, France and Germany.
Flat fen is the most characteristic mire type, while
plane bogs and percolation fens occur here,
whereas the Colchis fen region on the Black Sea
coast in Georgia s characterised by percolating

bogs.

About 10% of the former European peatland area
has already been completely lost through dralnage
for agriculture, forestry and peat extraction. About
46% of the current European peatland area s
classified as degraded, In the EU even 50%. This
makes Europe the world's second largest
greenhouse gas emitter from drained peatlands.
Climate change also Induces peat loss from
undrained peatlands as a result of extensive
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The Europeon mire regions (Tonneberger et ol. 2017.). 1
Arctic seepage and polygan mire, I Pafse mire, W Northern
fen (oopa mires s.1.), IV Typical rovsed bog, ¥ Atlantic bog, W/
Continentol fen and bog, VIl Nemorol-submendional fen, VW
Colchis mire, IX Southern Europeon morsh, X Centrol and
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Thank you & looking forward to collaborate on European Peatlands!
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