
Alaska Arctic Vegetation and Map Archives 
for ABoVE: A Pre-ABoVE project

si

Authors: D.A. Walker, U.S. Bhatt,  A.L. Breen, M. Buchhorn, L.A. Druckenmiller, H.E. Epstein, W. Fisher, 
S. Hennekens, M.K. Raynolds, J. Sibik, M.D. Walker, L.M. Wirth

Collaborators: K. Boggs, T. Boucher, H. Bültmann, D.J. Cooper, F.J.A Daniëls, J.J. Ebersole, S.C. 
Elmendorf, W.A. Gould, B.D. Hollister, C. Iverson, A. Kade, M.T. Jorgenson, M.T. Lee, M.H. MacKenzie, 

R.K. Peet, U. Schickhoff, V. Sloan, S.S. Talbot, C.E. Tweedie, S. Villarreal, P.J. Webber

1st ABoVE Science Team Meeting, 
Minneapolis, 29 September- 2 October 2015 



Key People

Amy Breen
AVA-Coordinator, 

Vegetation Scientist, 
IARC/UAF

Lisa 
Druckenmiller

AVA-Technician 
AGC/UAF

Howie Epstein
Co-PI, Ecosystem 

Scientist and Modeler, 
RS, U. Virginia

Jozef Sibik
Vegetation Scientist, 
Turboveg Analysis, U. 

Bratislava, Slovak 
Rep. 

Martha 
Raynolds

AMA-Coordinator, 
Vegetation Scientist, 

AGC/UAF

Lisa Wirth
GINA Web Portal 

Coordinator, 
GINA/UAF

Will Fisher
GINA Web Portal 

Programmer,
GINA/UAF

Uma Bhatt
Co-PI, Climate 

Scientist, Modeler, 
GI/UAF

Marcel 
Buchhorn
RS/GIS Scientist

AGC/UAF

Stephan 
Hennekens

Turboveg Developer, 
Alterra, The 
Netherlands

2

Skip Walker
PI, Vegetation 

Scientist, AGC/UAF

Marilyn 
Walker

Vegetation Scientist, 
Homer Energy



ABoVE science questions, objectives, & 
overarching goals of the AVA and AMA 

A data gathering effort that addresses ABoVE Tier 2 Science 
Questions: 3.2 Disturbance regimes & 3.5 Flora and fauna.

And contributes to ABoVE Tier 2 Science Objectives:
1. Vegetation-permafrost interaction; 3. vegetation-hydrology interactions; 
4. vegetation-snow interactions; 5. greening and browning trends; and 7. 
fish and wildlife habitat in relation to climate and disturbance. 

Overarching goals of the Alaska AVA and AMA:

• To unite & harmonize the vegetation data from Arctic Alaska.

• Use the archives in developing an Alaska Arctic and a pan-Arctic 
vegetation classification and as a resource for climate-change and 
biodiversity research.

• An open-access plant-community resource. 
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A synthesis of date from Arctic Alaska vegetation plot studies + 
remote sensing and map products derived from these studies.

Three major project components:

Plot Archive Map Archive Data Portal
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Data portal

2013. Alaska Arctic Geoecological Atlas 
data portal

• Housed at the Geographic Information 
Network of Alaska (GINA), UAF.

• Includes the AK-AVA (plot archive) and AK-
AMA (map archive).

• Web Link: http://alaskaaga.gina.alaska.edu/
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AVA Conceptual Framework

The Arctic Vegetation Archive
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Links through other vegetation 
archives.

Several regional archives in the 
total AVA.

Linked to spatial data and 
applied to a variety of 
vegetation, biodiversity, and 
environmental analyses. 

Mainly Plot Data

Central Turboveg Database 
contains all the plot data in a 
standardized form.



The European Vegetation Archive: A methodology for handling 
massive vegetation databases.

61 databases, 1,027,376 plots

Vegetation Databases for the 21st Century
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The AVA is modeled after 
the European Vegetation Archive (EVA).
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Pre-AboVE provided 
funds for the AK-AVA --
the Alaska component 
of the North America 
piece.

How the AK-AVA fits in the overall AVA
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Initial focus: 
Dalton Highway Transect

• Highest concentration of quality plot and 
map data in northern Alaska.

• Along well-described climate and 
geoecological gradient with easy access to 
all locations.

1. Prudhoe Bay: DA Walker 1985, 89 plots

2. Dalton Highway Patterned Ground Vegetation: A. 
Kade et al. 2005, 117 plots

3. Dalton Highway Willow Communities: U. 
Schickhoff et al. 2002, 85 plots

4. North Slope pingos: MD Walker 1990, 293 plots

5. Happy Valley: DA Walker et al. 1997, 56 plots

6. Imnavait Creek: DA Walker et al. 1989, 73 plots

7. Toolik Lake: DA Walker et al., 1991, 81 plots

8. North Slope Balsam Poplar Communities: A. Breen 
2013, 19 plots

Plot datasets along the Dalton Highway

AK-AVA: Current status
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AK-AVA: Current status

16 Dataset (1603 plots) in Turboveg and the Atlas.
4 Datasets on deck.

10



Data available in AK-AVA 
datasets: Plot Archive

Plot Archive Home Page

• Datasets accessible by location 
name, 

• Or by project name in cases 
where datasets include data 
from numerous locations.
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Data available in AK-AVA datasets: Plot Archive

 Dataset number 
and name

 Source of data
 Number of plots
 Links: 

• Plot map 
• Data catalog 

record

Site photos and 
dataset 

descriptions
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Data available in AK-AVA datasets: Plot Archive

• Plot locations on 
highest resolution 
imagery available.

Plot map
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Plot photos

Landscape

Vegetation close up

Soil 

Data available in AK-AVA datasets: Plot Archive
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 Image showing location of 
dataset.

 Title and author of dataset.
 Source of data.
 Description of the dataset.
 Key references.
 Funding agency.

Top of record
(Basic dataset information)

Data Catalog Record

Data available in AK-AVA datasets: Plot Archive
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Bottom of record

 Short readme file 
describing the 
available data.

 Data download. 
 Links to other 

relevant web sites.

Data Catalog Record

Data available in AK-AVA datasets: Plot Archive
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Bottom of record

Species data:  
 Original species cover data 

(as published).
 Corrected and 

standardized data in xls. 
and csv. files for species-
cover.

 Species data standardized 
(according to PASL) and 
formatted for Turboveg.

Data available in AK-AVA datasets: Plot Archive

Data Catalog Record

17



Ancillary data

 For example, soils data, 
environmental information, 
plot photos, plot location 
maps, publications, original 
data reports, biomass data, 
& spectral data.

 These are included as xls. 
and csv. or pdf. (for some 
some data).

 A subset of ancillary data is 
standardized and included 
as header data for the 
Turboveg file.

.

Data available in AK-AVA datasets: 
Ancillary data
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Bottom of Catalog record

Tuboveg file
A single file formatted for 
import into Turboveg that 
contains species data from 
all plots in all datasets.
 This can be 

downloaded from 
the data download 
link.

 Explanation of the 
Turboveg file is in the 
Turboveg data 
dictionary. 

 Using this file 
requires 
downloading 
Turboveg program.

Data Catalog Record

Data available in AK-AVA datasets: Plot Archive
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Turboveg
Database management system 
for the storage, selection, and 
export of vegetation data 
(relevés). 

 Free for:
• private use
• students
• institutes or universities which 

don't have sufficient 
resources to buy the software.

 Easy import into vegetation 
analysis programs (e.g., JUICE, 
Twinspan, Canoco, Excel, 
Mulva). 

Hennekens, S. M., & Schaminée, J. H. J. (2001). 
TURBOVEG, a comprehensive data base 
management system for vegetation data. Journal 
of Vegetation Science, 12, 589–591.

Data available in AK-AVA datasets: 
Species data

http://www.synbiosys.alterra.nl/turboveg/
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Map Archive Home Page

 Similar construction to 
the plot archive.

Data available in 
Map Archive (AK-

AMA)
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Archive focuses on integrated 
geoecological maps with multiple 

themes: 

For example, for the upper Kuparuk
River region:

• SPOT image

• Elevation

• Glacial geology

• Landforms

• Surficial geology

• Surficial geomorphology

• Vegetation

• SPOT derived NDVI, biomass

• Hydrology (not shown)

Data available in Map 
Archive (AK-AMA)
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Current content of the AK-AMA

Total: 218 Thematic maps in 18 datasets

Regions Datasets Themes

Arctic Alaska 1 9

Arctic National Wildlife Refuge 2 2

Circumpolar Arctic 1 15

Kuparuk Basin 1 4

North Slope 5 13

Prudhoe Bay 5 62

Seward Peninsula 2 2

Upper Kuparuk River 1 10
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Catalog Page

Data are 
downloadable in a 
variety of formats.

Alaska Arctic Map 
Archive (AK-

AMA)
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Data archiving and distribution

1. GINA: Current primary archive for plot and map data is with 
the Geographic Information Network of Alaska (GINA).

1. NASA DAAC: Working with NASA to also archive the data 
with the NASA Distributed Active Archive Center (DAAC). 
Test for export from GINA to the DAAC was successful. All 
data on the GINA site will also be archived at the DAAC by 
the end of the project.
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Other data archiving and distribution:

U.S. National Vegetation 
Classification data 
archive.

Peet, R. K., Lee, M. T., Jennings, M. D., & Faber-Langendoen, D. (2012). 
VegBank – a permanent, open-access archive for vegetation-plot data. 
Biodiversity and Ecology, 4, 233–241. http://doi.org/10.7809/b-e.00080

1. Vegbank:
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Dengler, J., et al. (2011). The Global Index 
of Vegetation-Plot Databases (GIVD): a 
new resource for vegetation science. 
Journal of Vegetation Science, 22(4), 582–
597. http://doi.org/10.1111/j.1654-
1103.2011.01265.x

• Metadata source and link 
to global vegetation 
databases.

• Current content of GIVD is 
230 databases and 
3,140,672 plots.

• AK-AVA ID: is NA-US-014.

2. Global Index of Vegetation-Plot Databases (GIVD):

27

Other data archiving and distribution:



Preliminary 
analysis of AK-

AVA data: 
Cluster analysis

Full dendrogram showing all 
relevés with associated 

habitat types and dataset 
origins.

• 1603 plots analyzed 
according similarity.

• 17 high-level clusters 
(above the red line) show 
the highest “separation 
power” (next slide).

• The two bottom color 
bars show the habitat 
type and datasets of the 
plots. 

Sibik et al. 2015 in prep. 28



Sibik et al. 2015 in prep.
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Sibik et al. 2015 in prep.

Cluster A: Wet tundra, wet snowbeds, riparian shrublands, poplar groves, azonal and pioneering communities:  684 plots.
Cluster B: Acidic tundra types including tussock tundra, dry dwarf-shrub heaths: 233 plots.
Cluster C: Most alpine plant communities with high cover of forbs and grasses: 269 plots.
Cluster D: Dry non-acidic tundra and steppe tundra vegetation: 382 plots.

Preliminary cluster analysis of AK-AVA data: Top 4 and top 17 clusters: sorted by habitat type and dataset. 



• Continue import of remaining identified data sets into 
the AK-AVA and VegBank.

• Work with ABoVE scientists to apply the AK-AVA and AK-
AMA to their projects.

• Finish preliminary analysis and publish AK-AVA papers in 
Phytocoenologia, J. Appl. Veg. Sci.

• 2nd International AVA Workshop:
• Develop other AK-AVA classification papers.

• Demo the Atlas and AK-AVA.

Next steps

Thanks to NASA Pre-ABoVE, & all participants in the project!
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