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Vegetation mapping in Iceland
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Purpose

 Oiriginally: To calculate the sheep carrying capacity
of the Central Highlands vegetation.
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Presentation Notes
Because of over grazing in the central highland Agricultural Research Institute started to map the vegetation in 1955 to calculate the sheep carrying capacity of the grazing area.
Numbers of grazing sheep in the highland were, at that time around 1 million.  Today it is around 500.000 so the grazing problem is not as severe now as it used to be.

To day the use of the maps are more related to environmental impact assessment and widespread nature conservation.


Vegetation classification

 Based mainly on growth forms and dominants
and charachteristic vascular plants species in
the upper layers of the vegetation.

 Less emphasis on mosses and lichens
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Presentation Notes
The structure of plant communities in Iceland as described and defined by the botanist Steindór Steindórsson about 60 years ago is still the basis of the legend of vegetation maps in Iceland. 

There is Steindór in the Highland around 1960. The girl has been working at vegetation mapping since then and until last spring when she retired 


Vegetation classification

 The vegetation is classified into 100 different plant
communities and 14 different land types (e.qg.
glaciers, lakes, rivers, gravel flats, etc.).

* Vegetation cover is divided into four classes.
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Presentation Notes
Vegetation cover classes are four, full cover, more than 90%, 75%, 50% and 25% on average

If the vegetation cover is less than 10% then it is classified as a land type.


Facts about the digital map
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Presentation Notes
Now I will address few things concerning the Digital Map. 


Milestone

Digital vegetation map of the Central Highlands
of Iceland was completed in 2014.

A milestone in vegetation mapping of Iceland,
which started1955.
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Methods of digitization

The map is based on revision of earlier published and
unpublished maps with the aid of new
orthophotos/aerial photographs and satellite images.
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Presentation Notes
We have been systematically working at the digitization for the last 5 years with assistance from Westfjords Natural History Institute emploies.


Methods of digitization

 \egetation data, both published and original field data, were
redrawn and updated with newest orthophotos and SPOT 5
satellite images.

 Vegetation boundaries were adjusted and classification
changed where it was obvious from the underlying imagery.

 Updates were also made with assistance of photographs and
Digital Terrain Model (DTM)

 No special fieldwork was made for further corrections but
updates will be made as opportunities arise
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Presentation Notes
The methodology of the digitalization were that way that the


Accuracy of the digital vegetation map

« The new map is in a scale of 1:25.000
e |t covers 42.700 km? or 41% of the country.
 The smallest polygons are less than 100 m?

o All together the number of mapped polygons are
117.000
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Access to data

The data for the digital vegetation map of the Central
Highlands of Iceland is a public domain and available
online for the public and private sector.

http://atlas.Imi.is/NlI Data/
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Presentation Notes
The map is hosted at the National Land Survey of Iceland This is the link to the data.

http://atlas.lmi.is/NI_Data/
http://atlas.lmi.is/NI_Data/

Vegetation map of the Central Highlands
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Presentation Notes
In this part of the lecture we will try to get you familiar to the map with few demos


Plant communities
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Presenter
Presentation Notes
Here we will show you parts of the map in different scales where plant communities have been combined in to vegetation types.
 
We will begin with vegetation type-map in three different scales and then end with the original vegetation map in scale 1:25.000 which is based on the original plant community legend.


Hrefnubudir near lake Hvitarvatn
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Presentation Notes
This is another example of the vegetation map. The dark green, marked C5,  is one of the highest situated, continuous birch-wood in Iceland (between 400 and 500 m above see level). It is situated east of the glacier Langjökull.


HrefnubUdir near lake Hvitarvatn
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Presentation Notes
And  3D representation of the same area. Notice again the birch wood lowermost in the hillside and the river wash . 3D models were useful in the revision of the oldest data.  


Vegetation types in the Central Highlands
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Presentation Notes
Now we will show you few examples of thematic maps based on the plant communities map.
On the first map the 100 different plant communities have been combined in 22 vegetation types and 6 land types.


Vegetation complexes in the Central Highlands
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Presentation Notes
On the this map the 22 different vegetation types have been combined in to 6 vegetation complexes. 



Vegetation cover in the Central Highlands
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Presentation Notes
Vegetation cover classes has here been divided into 3 classes instead of 4 as we usually do. Vegetation cover less than 33% is here shown as barren land. 
Stronger color demonstrates more vegetation cover.
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Vegetation complexes on lava fields and non-vegetated lava fields

In the Central Highlands

” e &% —
o ,5’ e /
?\i i P
‘\\ A ‘J' ix //
. - y / _”7\\.
' AN )
| \ (\ :’f % 4 /
) —~ i S5
LR Y ol 0 )
I// ,f{_/_b \\ - /
L ¥ / / ‘,/,
( b - L % il
R l
’ L R 7~ \
el I b W
= s
-5 (\\)
J
A m A R
/ 1‘“ ‘c‘ﬁ‘:\; s ﬂg (‘/ i /j
SRE LY 7 p- )
i 250 i / =
( £ S
(7/ (7 . g ,’/H
b g
L s F BT
¢ ==, Rt Ve N—\)
C L OS
=
. 3
s /h
\\_\
Aa_/j

Circumpolar Remote Sensing Symposium 2014, Reykjavik


Presenter
Presentation Notes
Because of the situation north of Vatnajökull glacier and for more information we decided to show vegetation complexes on lava fields and non-vegetated lava fields in the Central Highland....and obviously this has now changed.
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Examples of the plant communities and their
distribution in the Central Highlands
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Presentation Notes
Now, we will quickly show you few examples of the plant communities and their distribution in the Central Highlands


Level fens

V4 C. rariflora

2 C. rost
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Presentation Notes
Notice how all the different level fens plant communities are grouped in the same areas outside the vulcanic zone


U4 C.bigelowii '~ E. angustifolium. i
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Presentation Notes
The sloping fens are also mostly outside the vulcanic zone 


Carex spp. heath
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Presentation Notes
Carex heaths are on dry spots in-between level fens and sloping fens and are common in the highlands 
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Presentation Notes
Betula nana heaths are mainly on northern part of the country where the precepitation 
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Presentation Notes
The Racomitrium moss heath is very common in southern and western part of the highlands where precipitation is high. 
Anthelia moss heath is distributed all over the Central highlands where snow cover is persistent 


Lichens and dwarf shrub heath
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Presentation Notes
Lichens and dwarf shrubs heath are growing in the northern part but Stereocaulon spp are widespread within the vulcanic zone. 

The vegetation cover is usually very little with in the Stereocaulon plant communities.


Examples of statistical results
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Main vegetation complexes and sparsely or non-vegetated land in
the Central Highlands

Moss heath
14%

Wetland

Gravelly flats
21%

Grassland- and
forb meadows
2%

Cultivated

Glaciers
25%

Wood-and shrubland
<1%

{ Total mapped area 42.700 km?
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Presentation Notes
Of vegetated land, the most widespread vegetation complexes are moss heaths (14%), heathlands (10%) and wetlands (5%).
Glaciers and gravel flats are nearly half part of the mapped area of the central highland.




Vegetation types in the Central Highlands

Kobresia Cultivated vegetated Wood- and
myosuroides and land shrubland
Juncus trifidus heath 1% 1% Forb meadows
2% <1%
Moist land /

3% Salix spp.
heath

3%

Racomitrium heath
Level fens and 34%
aquatic vegetations

6%

Mapped vegetated area 13.400 km?
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Presentation Notes
Mapped vegetated area is 13.400 km2  which is 42% of the mapped land within the Central Highland if glaciers are excluded. The most widespread vegetation types in the highland are the Racomitrium moss heaths (34% of vegetated land), then Anthelia moss heath (12%), then Ericaceous shrub heath, (9%) and Carex spp. heath (8%) and then sloping fens, grassland and level fens 6%.


Vegetated land (vegetation cover > 10% ) and sparsely or non-vegetated
land (vegetation cover < 10%) in the Central Highlands

Vegetation cover25%

/ o%

Water Vegetation cover 50%

3% / 5%

Glaciers
25%
Sparsely or non-
vegetatedland <10%
41%
{ Total mapped area 42.700 km?
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Presentation Notes

Land with 75% vegetation cover or more is two third (2/3) of total vegetated land.

Glaciers are 25% of the total mapped area and other sparsely or non-vegetated land is 41%


Presentation of the data

Example: Racomitrium moss heath
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Tour Guide

ICELANDIC INSTITUTE OF NATURAL HISTORY Circumpolar Remote Sensing Symposium 2014, Reykjavik



Presenter
Presentation Notes
One way is to use Google earth. Here is distribution of Racomitrium moss heath in the Central Highlands...
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Presentation Notes
A closer view of the distribution of Racomitrium mossheath in the southern part of the Highlands
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Presentation Notes
The same view as in the former slide but with transparency to expose the underlying topography.



Status of vegetation mapping and
development of methods
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Status of vegetation mapping in Iceland

Within the Central Highlands
boundaries only 13% is

unmapped
vasziGiRRRR T -
e  Of the whole country 1/3 S e :
is still unmapped r SO S A

i Unmapped
area
6.670 km?
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Presentation Notes
Here you can see the status of Vegetation Mapping
In the upper map: The gray areas within the highland boundaries are still unmapped (13%).
In the lower map: The purple areas in the lowlands have already been digitized but the final proof-reading and topology clean-up is still to be done. The green areas have not yet been digitized.


VEGETATION MAPPING 2009
Published maps

Published vegetation maps ( 1:40.000 )
Published vegetation and property maps ( 1:25.000 )

Published vegetation and property maps ( 1:20.000 )
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Presentation Notes
This is overview of published maps!
Red are mostly highlands maps in the scale 1.40.000 which were one of the basic data used for the digitizing of the Central Highland. 
The yellow are lowland property maps in scale 1.20.000 showing boundaries between farms from the eighties, and the blue are very precise property maps in scale 1.25.000. 


Avalilable vegetation data differ in time and qualities

« Differ in age, up to 59 years old
o Differ in analysis capabilities
« Different technology In fieldwork

« Different methods in final map processing

 Technology development = increased quality of vegetation
maps

« Coarse mapped areas redrawn more accurate with better
Images
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Presentation Notes
Available data differ in time and qualities. The oldest field data is from 1955  and the aerial photos differ in qualities. Technology in the field have become more advanced as the final map processing.  That means increased quality of the final data.  Additionally coarse mapped areas were redrawn with more accurate  images. 


Examples from Pjorsarver Nature reserve in
the Central Highland
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Presentation Notes
This is south of Hofsjökull glacier where next images are from, showing you the different methods used for mapping in the field
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Aerial photo from 1960
Fieldwork from 1963
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Presentation Notes
This aerial photo from the US Air Force 1960 is one of the first document from the fieldwork 

In the eighties we started to use field stereoscope which caused big progress
1996 we started to use Orthophoto maps and
Last years we have been using Trimble GPS field computers.




Vegetation map
based on orthophoto map
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Presenter
Presentation Notes
This is fully prepared vegetation map based on orthophoto maps in natural color. As you can see there is big difference in quality. The one on the right hand is from 1999 but the better one on the left side is brand new, based on Aerial Photos from 2013. 
Pixel size of the older one is 1 m but 50 centimeters in the new one. On the new part, one can notice how much the glacier has retreated since 1999 when the map was originally drawn (about 350 m). 


Vegetation map
based on SPOT image



Presenter
Presentation Notes
The same vegetation map as an overlay on SPOT 5 image from 2006.
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Presenter
Presentation Notes
Here are two last mentioned images mixed together where the infrared SPOT 5 has 50% transparency. The interpretation possibilites are substantially enhanced.

Next two images are from planned hydro electric reservoir in the glacier river Thjorsá  little south of Thjorsárver nature reserve. 



Orthophoto map

Natural color, drone 20 cm pixel size
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Presentation Notes
Next image are taken from a drone (Trimble UX5 aerial imaging rover) 3 weeks ago. It is in natural color and the pixel size is 20 cm. We are looking forward to use this kind of orthophotos for small areas mapping in the future.



DTM/orthophoto

infrared color, drone 20 cm pixel size
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Presentation Notes
And finally infrared  image draped on Digital Terrain Model



Conclusions
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The digital map allows multiple uses

« comparison of distribution of different vegetation types
In the highlands

e evaluation of vegetation cover
e condition of common grazing lands
e environmental impact assessments

 base for habitat type maps

regional planning
A
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Benefits of the digital data from
the Central Highlands

 Clear and accessible references about vegetation

 Diverse feasibility for statistical description of vegetation
and comparison between defined areas.

e Analysing damages caused by natural hazard and to
plan reclamation or restoration
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Next steps

Our next step Is to use automatic interpretation to
help us to find detectable incorrectly interpreted
polygons for the whole map

Then we hope that our detailed map will among
other things be effective as a ground truth for
processing habitat type map of Iceland
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Presentation Notes
We are very happy with the map of the Central Highland.  Thank for your attention.
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