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The IAVD is a project of the
Conservation of Arctic Flora and Fauna (CAFF)

: Consecvation of Arctic Floco and Fousa
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ME TO THE ARCTIC BIODIVERSITY PORTAL

Coordinating biodiversity monitoring across the Arctic

The Circumpolar Biodiversity Monioring Program is the “network of networks™ coordinating 2

the hundreds of marine, terrestnal, freshwaler and coastal monitoring programs in the Arctic.

It gathers, integrates, analyzes and reports data to inform policy. S
4

What is happening in the Arctic?

Download the Arclic Biodiversity Trends 2010
Selected Indicators of Change and leam about
Arctic wildlife status and trends, stressors and
concerns for the future.

* CAFF is the biodiversity working group of the Arctic Council.
* Consists of representatives from each of the eight Arctic countries.

Selected indicators of change




How the IAVD fits
within the CAFF

Conservation of Arctic Flora and Fauna mandate

* CAFF promotes the following activities, all of which are central
to the IAVD concept:

— International opportunities to support the conservation needs of the
biodiversity of arctic flora and vegetation;

— Conservation partnerships within the Arctic and neighboring areas;
— Research and education for conservation partnerships;

— Exchange of published information and unpublished data concerning arctic
flora and vegetation;

— Development of cooperative botanical activities for the CAFF annual work
plan.
 The IAVD has also applied for an endorsement by the
International Arctic Research Committee and use of the IASC
logo for promoting the project.



International Arctic
Vegetation Database

CAFF Strategy Series Report nr, 5
December 2011

e A unified web-based database
containing as much of the
Circumpolar Arctic relevé data
as possible.

Walker, D.A. and Raynolds, M.K. 2011.
CAFF Strategy Series No. 5.




International Arctic Vegetation Database

Ultimate goals:

1. Panarctic vegetation classification using Braun-Blanquet
approach

2. Prodromus (list) of Arctic plant communities with links to
USNVC units.

3. Web portal with tables, descriptions, photos, maps of each
plant community.

Photo: D.A. Walker, Nuuk, Greenland



Why the Arctic?

Of all the global biomes, the Arctic Tundra Biome best
lends itself to a unified international approach for
managing its vegetation information.

"

Photo: D.A. Walker, Hayes I., Franz Josef Land, Russia



Why the Arctic?

Of all the global biomes, the Arctic Tundra Biome best
lends itself to a unified international approach for
managing its vegetation information.

e Arctic is floristically and vegetatively the most homogeneous of
“the global biomes. p

Its entire list of known vasculé(r plants, bryophytes and lichens are
documented in up-to-date checklists.
It is already mapped at the global scale accofding to physiognomic

- categories (CAVM Team 2003), and it is the best described of all
biomes. : -

If successfully applied Here, it wouldbe a modél for application to
other global biomes.

Photo: D.A. Walker, Hayes I., Franz Josef Land, Russia



Why now?

* Global climate change has intensified efforts to inventory, classify and map
the vegetation of the Arctic in much more detail than has been done
previously.

* Nearly all Arctic plant community data are not presently organized in any
easily accessible database and are difficult to locate and access.

 The amount of information in the Arctic (approximately 20,000 good relevés)
makes it feasible to make such a database.

* Much of the information is in danger of being lost because of retirement or
death of key investigators.

Photo: D.A. Walker, Nuuk, Greenland



Origin: 1992 Boulder,
Colorado Workshop

Circumpolar arctic vegetation

M.D. Walker, F.J.A. Daniéls & E. van der Maarel (eds.)
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Circumpolar arctic vegetation: Introduction and perspectives
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The circumpalar Arclic is a vast, remote area which
cxpericnies environmental change through bath the in
direct impacis of climate change and the more direct
impacts of I.,ur;.:.;--a.,',l'l._' energy and industrial develop-
miend and
known only i a lew relaively small regions near hu-
man sellements and arcas of energy developmeni; de-
tailed studies of ihe composition and dynamics of plant

|1-:'|II.|1:|!:1 The vegetation ol the Arclic s well-

communilics are missing for many areas. Yel o synthe-
sis is bmdly needed as we stnve 1o understand the
circumpolar Arctic as a single peo-ccosysiem. To help
meet this challenge. the Hig ke
rectorate of the LS, Man il Hll.l:\pln.'n_'
gramme funded 8 workshop in March 1992 that brought
together a barge segment of the international vegetation
research community dealing with the Arctic, The pur-
pose of the workshop was 1o begin the 1ask of complet-
iJI:__l a ;'.:'Iul:ul =y niheesis of archic vegetation Ca. 30 bec-

ionsylams -
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tures and posters wene presénted at the workshop. le}

treated general, phytogeographical aspects, local and
regional vegetatbon-ecological descriptions, effects of
human disturbance, challenges associated with map
ping. peographic information systems, and remole sens
ing. anad somie |_'L'n|1h}\~.ulu;|._'.:l pEcls
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Feature in this jourmil were submitied, Due 1o commu-

mcation problems, the reviewing and revision of many
papers wok a longer time than anticipated, bt in the end
we were able 1o include 13 papers, Together, they pros
wvide o broad overview of arclic vegelation, with a wade
coverage of arcas, from the Aleutiazn 1slands over Alaska,
Cireenland, Svalbard, Kala, and '|'u|:.-||'.:.| 1o Chaikotka
wnal variation
il varimlion

Moreover, they make clear that vegetan
can be convincingly linked 1o environmiern
Finally, we leamn how phytogeographical and local
ecological causes of flonstic vanation operate simulta-

niously in o comiplex way, whach 15 umgue avd deviant
from any other flonstic kingdom in the world.

Special importance of arclic vegelation

Arclic coosyslems are of inlenesl both For thear inher-
enl value os well as For their role in the global geosysiem;
i 15% of the world™ s carbon is estimated 1o be stoned
im borcal or arctic systems. General circulation models

redict iemperature increasces in nonhem latitedes to be
somie of the most extreme (Mitchell e al. 19940). With
low growing-season Emperatures
few 0 can lead to a several-fold iscreass in growing-

a change of only @

degree days, Such changes may lead 10 (1) dramatic
shifls in species distribution al many spatial scabes, (2)
movements of major boundarics, such as ihe treeline
{Borcal-Low Arctic ecotone), and (3) kecal changes in
snow cover and distribution along mesilopog
gradients, with importa
function (M.D). Walker in press) Understanding and
predicting how arctic ecosystems will respond 1o these
obal view of the region, but exist-
ing syntheses at that scale are neralized (e.g
Alcksandrova 1980k Bliss & Matveyeva 1992} Gilobal
seale research progrums wilhy Tosch o sirong inlerests in
the Arctic inclwde the Imemational Tundra Experiment,
the ULS, Arctic System Science project, and the Intcma-
am Global Change
amd Termestrial Ecology core aren. The success of these
programs depend in part upon the existenoe of @ com-
mon language for describing arctic ecosystems, Be
cause the eeosysiem must b ch

||1|m_'

COnsRQUences Lo ecosysiem

impacts requines ;

tional Geosphene-Biosphere Prog

ucterized through the

description of its plant communities, a muliple-seale,
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‘Boulder Resolution’ signed by 44 attendees at

the workshop, 9 March 1992

“...Be it resolved that the international community of arctic
vegetation scientists undertakes the the joint tasks of:

1.

Creating a database of type relevé data, using the Panarctic Flora as
a common taxonomical base;

Developing a comprehensive synthesis of phytosociological
information through the publication of a Prodromus of arctic
vegetation syntaxa; publication of a bibliography of arctic vegetation
studies, and development of a revised syntaxonomical classification
for the circumpolar region;

Compilation, editing and publishing an arctic circumpolar vegetation
map depicting the distribution and boundaries of arctic vegetation
north of the arctic tree line at a scale of 1:7,500,000 and legend that
is acceptable and understood the the international community of
plant scientists.
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‘Boulder Resolution’ signed by 44 attendees at

the workshop, 9 March 1992

“...Be it resolved that the international community of arctic
vegetation scientists undertakes the the joint tasks of:

1.

Creating a database of type relevé data, using the Panarctic Flora as
a common taxonomical base;

Developing a comprehensive synthesis of phytosociological
information through the publication of a Prodromus of arctic
vegetation syntaxa; publication of a bibliography of arctic vegetation
studies, and development of a revised syntaxonomical classification
for the circumpolar region;

Compilation, editing and publishing an arctic circumpolar
vegetation map depicting the distribution and boundaries of arctic
vegetation north of the arctic tree line at a scale of 1:7,500,000 and
legend that is acceptable and understood the the international
community of plant scientists.



Circumpolar Arctic
Vegetation Map (CAVM)

Published as CAFF Map No.
1in 2003.

Methods and description
in Walker et al. 2005. Jour.
Veg. Sci., 16-267-282.

GIS database includes maps
of bioclimate subzones,
floristic subprovinces,
substrate pH, landscape
types, topography,
wetlands, NDVI/biomass.



The Arctic
Tundra
Bioclimate Zone

* Treeline is the
southern boundary.

* Excludes regions that
lack an Arctic climate
or Arctic flora (e.g.
Aleutian Islands, most
of Iceland and alpine

Barrens Prostrate- shrub tundras

H B1. Cryptogam, herb barren P1. Prostrate dwarf-shrub, herb tundra
tundra OUtSIde the =82.Cryptogambamcomplex(bedrodc) Em.mmimuammmmmbm
. I B3. Noncarbonate mountain complex Erect- shrub tundras
Arctic). B . Carbonate mountain complex B S, Eroct dwartshrb tocra
Graminoid tundras I s2. Low-shrub tundra
[] G1. Rush/igrass, forb, cryptogam tundra Wetlands

[ G2. Graminoid, prostrate dwarf-shrub, forb tundra  [II0] W1. Sedgelgrass, moss wetland
[] G3. Nontussock-sedge, dwarf-shrub, moss tundra [l W2. Sedge, moss, dwarf-shrub wetland
[ ] G4. Tussock-sedge, dwarf-shrub, moss tundra Il 3. Sedge, moss, low-shrub wetland

[ Jclaciers [ water  [7] Non-Arctic areas



Russian phytogeographic framework

 The CAVM followed the approach
of Yurtsev (1978, 1994, 1995) and
modified by Conservation of Arctic
Flora and Fauna project (CAFF)
(Elvebakk et al. 1999).

* Zonal subdivisions were first
proposed in the 1930’s (Gorodkov
1935) and later modified by
Alexandrova, Tolmacheyv, Yurtsev,
Andreev, Sochava, Chernov and
Mateveeva and others.

e Zones are characterized by the
vegetation and soil that best
express the regional climate.

B.A. Yurtsev (1932-2004)



Yurtsev’s (1994) phytogeographic and floristic
subdivisions of the Arctic
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Yurtsev, B.A. 1994. Journal of Vegetation Science. Floristic division of the Arctic, 5: 765-776.
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Arctic bioclimate
subzones

Dominant plant growth forms on zonal sites
in each subzone

A — mosses, liverworts and lichens with some
grasses and forbs

B — rushes and prostrate dwarf shrubs with
mosses, liverworts and lichens

C — hemiprostrate and prostrate dwarf shrubs
with bryophytes and lichens

D - sedges, erect and prostrated dwarf shrubs
with bryophytes and lichens

E — tussock sedges, low and erect dwarf shrubs
with bryophytes and lichens
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Goals:

1999 International CAVM Expedition to Canada

To determine if
the Russian
approach to
zonation could
be applied to
North America.

To resolve the
terminology
conflicts that
prevented
unification of
the Russian and
North American
approaches to
classifying
vegetation.

Introduce
students to the
Arctic.
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Photo: D.A. Walker, Eureka, Ellesmere, I. Canada, 1999



Species lists: a critical first piece

The Panarctic Flora, (PAF) (Elven et al. 2011) for vascular plants.
CAFF Arctic lichen checklist (Kristinsson et al. 2011).

CAFF Arctic moss checklist (Belland 2012, unpublished).
Liverwort list follows (Konstantinova et al. 2009).

Synonyms from these and other lists will be included, following protocols
developed for the SynBioSys vegetation information system of the European
Vegetation Survey, http://www.synbiosys.alterra.nl/synbiosyseu/.

Topic for discussion: Links to GBIF names.

Photo: D.A. Walker


http://www.synbiosys.alterra.nl/synbiosyseu/

Home Browse

Panarctic Flora web site

Panarctic
Flora

Search Introduction References Contact

Preface
Acknowledgement
Contributors

Contributors of initial drafts

Contributors of notes and
information
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Annotated Checklist of the Panarctic Flora (PAF)
Vascular plants

Editor-in-Chief

Reidar Elven
Natural History Museum,
University of Oslo

Editorial Committee

Reidar Elven, Natural History Museum, University of Oslo, Norway

David F. Murray, Museum of the North, University of Alaska, Fairbanks, U.S.A.
Volodya Yu. Razzhivin, Komarov Botanical Institute, Russian Academy of Sciences, St.
Petersburg, Russia

Boris A. Yurtsev [deceased], Komarov Botanical Institute, Russian Academy of
Sciences, St. Petershurg, Russia

Panarctic Flora Project Steering Comimittee

Susan G. Aiken, Canadian Museum of Nature, Ottawa, Canada

Reidar Elven, Natural History Museum, University of Oslo, Norway

Hirdur Kristinsson, Icelandic Institute of Natural History, Akureyri Division, Akureyri,
Iceland

David F. Murray, Museum of the North, University of Alaska, Fairbanks, U.S.A.

Inger Nordal, Biological Institute, University of Oslo, Oslo, Norway

Boris A. Yurtsev, Komarov Botanical Institute, Russian Academy of Sciences, St.
Petersburg, Russia
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Conceptual framework

Panarctic Species Database

Vascudar plamts Bryophytes Lichens
Elven et al. Belland et al. Kristinssen et al.
2011 2011 in peep, 2010
with accepted PAF names and synonyms data prodromus data

Other species lists associated
with raw species plot data

CBMP Data Portal: Web-based Products
Plant Vegetation
pages

community classification
pages & Prodromus




Data flow

Data sets
spreadsheet or database Central IAVD
formats (Excel, IBIS, (Location to be

Turboveg, dbs etc.) determined) Products

Standardized
exchange
format (e.g.
Turboveg,

/ staadard XML
/ / / / fils)

| / %

] -
Including species matrices, &] I .

) Description, classification,
environmental data

analysis of Arctic
matrices, species lists, pdf

- 31 vegetation, habitats and
of publications, metadata, environment
etc.




Need to harmonize North American and European
vegetation sampling and classification approaches

' 9 * So much of the world is
heavily invested in one or the
other method (DeCaceras &
Wiser 2011).

. * The Arctic vegetation
o~ database would be
constructed so that the date
could be incorporated into
either approach.

Photo: Ina Timling,
moss-cushion community,
Hayes Island, Franz Josef Land, Russia



The IAVD will be linked to several new
European vegetation initiatives

Global Index of Vegetation-Plot Databases (GIVD): Metadatabase overview of existing worldwide
vegetation data. Currently 182 databases with 2.8 million plots. Jurgen Dengler is the leader.
http://www.botanik.uni-greifswald.de/world index vegdb0.html.

European Species List (EuroSL): Uniform up-to-date electronic reference list of all taxa occurring in the
European Vegetation. Leader is Jurgen Dengler.

European Vegetation Archive (EVA): Unified TURBOVEG vegetation database containing all the available
European data sets with common species list (EurSL). New initiative announced at the Vienna EVS
meeting. Milan Chytry is the leader. http://www.scienzadellavegetazione.it/sisv/notizia/dettagli.jsp?id=67.

SynBioSys Europe: SynBioSys Europe: an information system for the evaluation and management of
biodiversity among plant species, vegetation types and landscapes. Joop Schaminee is the leader.

— Coordinated from Alterra at Wageningen, in The Netherlands.
—  Will function as a network of distributed databases related through a web-server.

— Incorporates a GIS platform for the visualisation of layers of information on plant species, vegetation
and landscape data, and offers the possibility to identify vegetation types and to analyse the
patterns and processes which relate them to plant species, and landscape types.

— http://www.synbiosys.alterra.nl/synbiosyseu/.

European Vegetation Checklist (EuroVeg): Prodromus or list of vegetation types derived from the EVA and
SynBioSys.

European Nature Information System (EUNIS): EU initiative with the European Environment Agency and
part of the Biodiversity data centre (BDC). Mainly assists with the NATURA 2000 (EU Habitats and Birds
Directives.

http://eunis.eea.europa.eu/about.jsp.


http://www.botanik.uni-greifswald.de/world_index_vegdb0.html
http://www.botanik.uni-greifswald.de/world_index_vegdb0.html
http://www.botanik.uni-greifswald.de/world_index_vegdb0.html
http://www.botanik.uni-greifswald.de/world_index_vegdb0.html
http://www.scienzadellavegetazione.it/sisv/notizia/dettagli.jsp?id=67
http://www.scienzadellavegetazione.it/sisv/notizia/dettagli.jsp?id=67
http://www.synbiosys.alterra.nl/synbiosyseu/
http://www.synbiosys.alterra.nl/synbiosyseu/

Conceptual linkages between the IAVD and
Europe vegetation initiatives

Europe Arctic

i e : :
e . EuroSL €«———~" |AVD Species List

¢ Vegetation Metadatabase ¢
GIVD
Vegetation EVA / \1 IAVD

Databases:

Environmental InformaV
System
Vegetation Syn B|oSys

classifications
and checklists:

EuroVeg Checklist Arctic Veg Checklist




Conceptual linkages between the IAVD, Europe, and
North America vegetation initiatives

North America Arctic Europe
Species
Vegetation ﬁ
Databases: - _

Vegetation
classifications and
checklists:




CAFF Vegetation Web Portal

* Will be part of the CAFF Arctic Biodiversity Data
Portal.

* Hierarchy of pages linking vegetation maps to
vegetation unit descriptions, species pages, and
vegetation plot data.



Users access the Groups build their
data portal using own data sites by
the Internet pulling data from the

portal via the Internet

CAFF Blodlver5|ty Data Portal

* Under development by CAFFs Circumpolar Biodiversity
Monitoring Program (CBMP) in collaboration with the United
Nations Environment Programme — World Conservation
Monitoring Centre.

* Will access, integrate, analyze, and display biodiversity
information from a multitude of stand-alone web servers.
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(Lindl.) Brouillet & Selliah
Common Name: Pygmy Aster

Description:

Perennials 1.5-15 cm, cespitose. Stems 1-10+,
decumbent to ascending (purple). Leaves firm, mar-
gins usually entire, apices obtuse to acute, blades
spatulate, 5-19 x 2-4 mm. Peduncles densely villous
to lanate distally, bracts 0. Involucres hemispherico-
campanulate, 9-12.5 mm. Phyllaries in 3-4 series
(dark purple), subequal, outer * herbaceous, bases
not indurate, margins herbaceous (outer) to narrowly
scarious and erose proximally (inner), purple,
villoso-ciliate in green portion.

Habitat:

River banks, terraces, and sand dunes

Conservation status:
G3, S2, sensitive, 16 populations in Canada, 5-6
discrete populations in Alaska.

EdE =S EERES

Notes:




.......

A "¢ e 2ie - 7'. T .
- ’J e ’ b = g

Need to work out the kinks:
 Turboveg database compatible with VegBank and IBIS (Russian
database approach).
 How to handle environmental data?
* Prototypes for Greenland and Arctic Alaska.
* SynBioSys experience should provide a great deal of help.

Photo: D.A. Walker



Funding

Proposal will be written after the first organizing workshop.
Will require funds from a variety of international agencies.

Anticipated 5-6 year project. Anticipated items in the
proposal:

— 3-4 workshops for key investigators

— Full-time post-doc vegetation experts (Russia, North
America, and Greenland/Scandinavia)

— Student assistants to help with data entry.

— Consulting to help to design the Turboveg and PostgreSQL
databases.

— Web-site developer.



Poposed Timeline

* Year 1-2: Organizing workshop, Abisko, Sweden. Complete
IAVD prototypes. Obtain funding.

* Year 2-4: Assemble data from literature sources at three
main centers UAF (North America), Miinster (Greenland and
Scandinavia), and St. Petersburg (Russia). Build server site
software. Build web pages for data portal.

* Year 5-6: Test and release the database.

Photo: D.A. Walker. Nenets reindeer
herder, Yamal Peninsula, Russia



Next workshop: Abisko?

Goal: Agree on vegetation database methods

Proposals submitted to IASC and INTER-ACT.

To include vegetation experts and representatives from
INTER-ACT field stations.

Review of vegetation data status from each Arctic country.
Database training session.

Field component: Vegetation plot-sample protocols.

Photo: Abisko Field Station Web site:
http://www.polar.se/en/abisko/about-abisko-scientific-research-station’



Concluding statements
The IAVD is supported by CAFF through the CFWG.

The IAVD has roots extending back over 20 years in PAF and the CAVM.

The CAVM provides a circumpolar framework for Arctic vegetation and
the IAVD with linkages to both the Europe and vegetation databases.

The CBMP data portal will make the database available on-line.

A conceptual framework for the IAVD, a realistic funding strategy and
timeline are laid out in CAFF Strategy Report No. 5.

Proposals are needed for making the IAVD a reality.

Photo: D.A. Walker. Franz Josef Land



