


Attemts to map arctic bioclimatic zones

Presenter
Presentation Notes
Arctic is the geographical region, while tundra is the vegetation of that region.
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Presentation Notes
PDTZ: < 5% vascular plants
NATZ: 5 – 25 %
MATZ: 5 – 50 %
SATZ: 50 – 80 %



Circumpolar Arctic Vegetation Mapping Project
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Presentation Notes
Explain the 3 zones on Svalbard
Mark how far north the SATZ reach on Greenland which is not influenced by the Golf stream, while Svalbard is.



Characteristics of the bioclimatic zones
according to CAVM 

Presenter
Presentation Notes
The average July temperature in Longyearbyen at the airport is 5.9 DC.
The more interior part of Spitsbergen must have higher values according to less fog from the sea, and less cloud cover.
Look at the number of vascular plants: according to the svalbardflora.no there are now 184 recorded species




Contemporary outline of bioclimatic zones on Svalbard

Zonal vegetation types

Presenter
Presentation Notes
Dryas octopetal is lacking in HATZ
Zone D is only present in the most favourable parts of Jan Mayen (Elvebakk & Spjelkavik 1995).



Growing Degree Days (GDD)

• Spatial modelling of contemporary 
thermal conditions for plant growth 
on an Arctic archipelago, Svalbard. 
(Manuscript to Biological Indicators)

Presenter
Presentation Notes
Paper written together with climatologist Daniel Joly from the University of Besancon in France.
GDD is the temperature sum of daily average temperature given a certain temperature limit (above 0/1 or 5 DC).
The model approach is simple with multiple linear regression, taking into consideration all significant contributer to the model.
Model was developed around Kongsfjorden area (local area), but extended to the whole of Svalbard.
Variables included: 
EASL, NDVI,  SST, Dist. to open sea (DOS), Number of snowfree days (NSFD),
Ground Surface Heating Potensial (GSHP)
SST derived from MODIS and GSHP derived from AVHRR data.



Defining the bioclimatic zones based on GDD



The map of traditional zones A, B and C



Map of zone
A, B, C and D



Nilsen, L., G. Arnesen, D. Joly, and E. Malnes. 2012. 
Spatial modelling of arctic plant diversity. Biodiversity 
14: 67-78.

• http://dx.doi.org/10.1080/14888386.2012.717008
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Presentation Notes
Length of the growth season (month):
PDTZ:  1 – 1.5
NATZ: 1.5 – 2.5
MATZ: 2.5 - 3
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Presentation Notes
Pay attention to the NDVI, Max Land Surface Temperature, GDD and Snow Free Period.
4 layers showing the same spatial pattern



Vascular plant diversity map (SDI)



Normalized Deviation Vegetation Index

• MODIS data
– 232 m pixel size
– Cloud mask applied

• NDVI period 20.07 – 12.08
– Three 8 day period

• Max average 2000 – 2014
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Presentation Notes
Peak NDVI always around the end of July beginning of august



Snowfree period March to October

• MODIS and Envisat (ASAR)
• Snow cover fraction in each 

land pixel in the range 0-100%
• 10 seasons (2000-2009), 

March 5th to October 1th .
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Presentation Notes
MODIS and Envisat (ASAR)
Snow cover fraction product, which assess the snow cover fraction in each land pixel in the range 0-100%.
(MOD10A1 version 5)
Data from 10 seasons (2000-2009), March 5th to October 1th . 
In order to fill in pixels that are cloud covered for longer or shorter periods we interpolate linearly between 
the pixels in the time-series that is not cloud covered.
Since some pixels some years are too frequently cloud covered we do not allow interpolation if 
the number of cloud free days are less than 10. 
First day of snow free condition is defined as the first day with SCF < 10%
First day of snow fall in the fall is defined as the first day with SCF > 50% 




Extracting environmental
information about the different 
bioclimatic zones

Area Precip. Snowfree Shannon diversity index
BC-zones Minimum Maximum Average Mode km2 mm days Average Mode

HATZ 1 299 195 274 13260 28 224 2.5 2.7
NATZ 300 369 336 361 5461 27 184 2.9 2.8
MATZ 370 439 397 378 3799 27 171 3.3 2.6
SATZ 440 487 446 440 127 19 158 3.6 3.5

GDD
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Presentation Notes
Total area of Svalbard including Bjørnøya is 61,022 km2





Johansen, B. et al. 2012. Vegetation mapping of
Svalbard utilising Landsat TM/ETM+ data

No. Landscape types No. SATZ (km2) No. MATZ (km2) No. NATZ (km2) No. HATZ (km2)
1 Lakes, ponds, rivers and glacier rivers 7 36.6 7 830.7 7 1160.0 7 2121.4
2 Shadows and out-melting areas 17 32.1 8 433.5 19 669.5 6 1975.3
3 Out-melting zones around glaciers 13 30.9 16 428.4 5 497.3 5 1901.9
4 Naked clay and gravel ground 8 17.6 17 345.6 8 478.5 19 1518.3
5 Naked bedrock, gravel- and block fields 16 17.6 13 254.6 1 386.8 2 1442.5
6 Glaciers and snow covered ground 11 14.5 19 239.5 17 385.6 1 934.7
7 Sparsely vegetated clay-, beach- and gravel fields 4 13.1 5 207.8 16 335.4 18 712.8
8 Alluvial fans and wet Descampsia  fields 12 13.0 12 160.6 2 334.5 17 610.1
9 Snowbed and Deshampsia  alpina ground 18 10.4 11 159.4 12 273.1 4 512.8
10 Wetland and swamp 19 10.2 10 148.5 18 232.8 3 473.4
11 Mosstundra 14 8.6 2 144.6 6 153.2 8 332.6
12 Lush mosstundra and bird cliff vegetation 15 8.3 1 124.4 9 132.7 16 330.2
13 Heath communities 10 8.0 14 115.1 13 104.0 12 101.1
14 Dry gras heath and rock outcrop 5 6.7 18 115.1 4 92.8 9 85.6
15 Open heath comunities (Dryas octopetala ) 2 6.3 15 89.9 14 71.9 14 76.8
16 Mature heath communities (closed vegetation) 1 2.6 4 84.9 10 59.4 13 55.1
17 Luzula  heath 9 0.1 6 23.2 15 54.4 15 42.2
18 Pioneer vegetation 9 17.5 11 29.4 10 17.4
19 Polar desert, polygon field, solifluction soil 3 2.4 3 9.6 11 7.8
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Presentation Notes
Landscape types area cover within the 4 zones
Article published in Polar Record 2012.
10 classes, 19 and 37 classes
Class 10 – 17 the most vegetated landscape classes



Number of snow free days of
landscape types in the SATZ

Landscape class cover in the
SATZ



Species distribution modeling
Cassiope tetragona
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