Monitoring of palsa mires in Sweden
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Monitoring of palsa mires in Sweden

Workning group for monitoring of palsa mires since 2007

Swedish Environmental Protection Agency SEPA - Johan Abenius
Brockmann Geomatics Sweden AB - Kjell Wester, Per Wramner, Niklas Hahn
County Administrative Board of Norrbotten - Susanne Backe
County Administrative Board of Dalarna - Urban Gunnarsson

County Administrative
Board of Norrbotten



Monitoring of palsa mires in Sweden

.
» Pilotstudie for monitoring of palsa mires 2009-2013
« Total mappning of all palsa mire in Sweden

« ~Monitoring program of palsa mires 2018




Pilotstudie for monitoring of palsa mires
2009-2013
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Pilotstudie for monitoring of palsa mires
2009-2013
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Pilotstudie for monitoring of palsa mires
2009-2013

Indata

« Laserscanning

« Satellite data

« Aerial orthophotos

High resolution satellite data 2003 - Infrared ortophoto from 1970-80 and Pankromatic ortophoto from 1950-60

2000°'s and 2000’s

County Administrative
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Pilotstudie for monitoring of palsa mires
2009-2013

Historical data — 1960 -70 -80’s

Tavvavuoma, Mannavuoma, Lajvavaggie, Stordalen, Arasjévrre and Vuojturlahko

PALSMYR mellan SURKOTJAKKAH och JEUTOTJAKKA

TORNE LAPPMARK
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Pilotstudie for monitoring of palsa mires
2009-2013

Comparing with historical data

Transects in field for palsstructurs,
vegetationtyp, species and permafrostdepth

Transects in laserscanningsdata

Mapping of palsas

Mannavuoma
Mapping of palsas 1967 & 2009

Tavvavuoma 1967 & 2011
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Pilotstudie for monitoring of palsa mires
2009-2013

Program for monitoring of the
palsa mires in Sweden
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Monitoring of palsa mires 2013-2016
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Monitoring of palsa mires 2013-2016

Area and volume of the palsas
- most useful parameters for decribe the whole palsa mire population

The detailed documentation only descibe the subjectiv selected palsa mires

...S0 we start a revision of the program
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Mapping of all palsa mires in Sweden
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For the report for Article 17 of Habi!éts Direcﬁve 2013
SEPA needed to update area of all palsa mires

County Administrative Beard of Norrbotten
get the assignment to develop av.quick method
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Mapping of all palsa mires in Sweden
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Mapping of all palsa mires in Sweden
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Mapping of all palsa mires in Sweden

99,9% in The County of Norrbotten /\
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Mapping of all palsa mires in Sweden
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Mapping of all palsa mires in Sweden




Mapping of all palsa mires in Sweden




Protection of palsas in Sweden

o ‘.,-
Data/éom Mapping of all palsa mires <’
-

//\\_ ‘. \"
C \/\ Diat

e

%
¥
L)
B 7:ais utanfor skyddace onvéden
) - Pals inom skyddade omrdden

Nt 2000 fageidiraktivet (SPA)
Naturs 2000 hatstatorestivel (SCI) land
Naturreserval

Nationalparker

47 % of all the palsas are in

protected areas
(National Parc, Nature Reserve, Natura
2000 SPA- or SCI-site)

Easy to summery area of palsas.
Exemple Natura 2000-sites:

I Name Squares Area
with palsa palsa
(hectare)

Tavvavuoma 3731 563,76
Tornetrask-Soppero fjallurskog 2159 279,29
Sjaunja 244 23,97
Rautas 174 14,71
Stordalen 54 11,81
Sarek 118 9,56
Padjelanta 85 7.44
Nissuntjdrro 32 5,05
Alajaure 39 3ol
Stora Sjofallet 32 3,70
Vindelfjallen naturreservat 61 1,99
Norra Tornetrask 19 0,92
Abisko 5 0,53
Laisdalens fiallurskog 8 0,52
Hornavan-Sadvajaure fidllurskog 5 D52
Kaitum Hallurskog 5 0,37
Paltsa 7 0,29
Summa: 6778 928,34




10-top - area of palsa mires
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Number 1 - Vissatvuompi

ri Vissatvuopmi B

Tavvavuorma
Visira delarna av Tavvavuoma
Arbuvgopmi
"B Gipmevocpms
Ragasvuomus-Pirtlimysvuoma
- Sirccam
- Ribasvuomus
| Gurasahpl
Rauskasvuopo

- Andel pals | 100x100m ruta H(SPA)

- ! Migh - 98

vet (SCI) land

Low 1
"JMD 250 m buATing KNG Mo mes pals efier pakesiacerat vatic|
‘85 0 1000 2000 4 000 Maters
( 3 Koy 5

N
"-
N rass /
‘“‘.umna v 2 :“ 4
:
o
[ Y
L
) "o
\ i
0 10 |20 40 Klomele’y

_— ——




Number 1 - Vissatvuompi

Andel pals i 100x100m ruta
High : 08

Low 1

13,8% of palsa area in Sweden
273,75 hectar palsas

Lenght of complex 12 km
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Number 1 - Vissatvuompi

Andel pals i 100x100m ruta
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13,8% of palsa area in Sweden
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2013 Report for EU’s Article 17

Defintion for Palsa mire complex from Total mapping :
each 100x100 m’s square with palsa

= 12 960 hectare palsa mire complex
cointain 1977,30 hectare palsas
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2019 Report for EU’s Article 17

Total palsa mire population = The 12960 squares

260 squares random sampled
stratified from 20 groups

(dependning on how much palsas 2013,
13 from each group)

1
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Stratified because
the amount of squares with low % palsa is high

sample 280 squares

% all squares with palsa
‘-
23y
New aerial photos fran 2016-2018 *
- H to compair with Total mapping 2008-2010 %
| I County Administrative
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2019 Report for EU’s Article 17

Exemple compair palsa area of a 100x100 m’s square

2016 : 16%

2010 : 19%

County Administrative
Board of Norrbotten



2019 Report for EU’s Article 17

Declined % of palsa in 100x100 m
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Program of monitoring program

revision 2018

Forslag till dvervakningsprogram
for Sveriges palsmyrar
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Lansstyrelsens rapportsene nf 16/2012

:: ! A : 3 {.. v, NN
National elevation 1 g Detailed mapping in o
i terrain model . .
model b S .
- Y equidistance 1 dm N

Not continue with the 10 sites from pilotstudie (subjectiv selected)
260 randomly selected squares
« Total mapping method 2D in 260 squares

* Detailed area in 3D and volume in the same 260 squares
« Aerial photos (Lantmateriet, The Swedish mapping, cadastral and
land registration authority)
* National elevation model (2 m resolution)

4.
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Program of monitoring program
revision 2018

1. Elevation model 2. Detailed mapping of palsas = Palsa area

3. Delete data with no palsas from elevation
model

5. Palsa volume = Palsa area x Palsa height (mean)




Program of monitoring program
revision 2018

Monitoring parametres — “National total palsa area” and “"National total palsa volume”

Area 2016
Total area 2009 Total area 2009
X

Plan for next cycle

= Total area 2016 Total area 2024

Depends on updated
aerial photos and
elevation models

Palsa height _ Total Volume Total Volume
Total area 2016 Bl (,,.an) 2016 = 2016 2024

ool I
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Thank you!

At least we now have ' . { B4
better knowledge of )&\
the palsa mires i
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