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A treasure house of arctic
geospatial information




A mechanism to help us integrate our diverse data, organizations,

users and technological capabilities and share this among the arctic
science and world communities.

Such a network would promote collaboration and wide participation
in discovering and sharing data and analysis capabilities, as well as
finding other required services and new opportunities.



Northern Ecosystem Analysis and Mapping Laboratory (NEAML)
A proposed Arctic Geobotanical Atlas

AMAP Terrestrial and Freshwater Thematic Data Center

e SynCon project
Syn@® Con

Institute of Arctic Biology
Caribou project




A web-based
Circumpolar Arctic Geobotanical Atlas

Collection of geobotanical maps and supporting documentatio
for the Arctic phytogeographic region.




ensional Framework of the Circumpolar Arctic Geobotanical Atlas

L. Horizontal Dimension: Extent of Coverage

1L Vertical Dimension: Hierarchy of Scales
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Detailed Map:
Alaskan Arctic
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(Delcourt and Delcourt, 1988)

Climate
Green biomass and vegetation indices

SCALE, LOCAIIONS, AND
EXAMPLE RESEARCH TOPICS

Circumpolar Arctic (10,000,000 sq km)

* Extension of Flux Study findings to the circumpolar
Arctic
* Global flux estimates for trace gases, water and energy

Regions (10 - 10,000 sq km)

* Regional patterns of vegetation, NDVI, and fluxes
related to climate and large-scale geologic features
* Regional measures of CO2 flux (alrcraft)
* Hydrology of major rivers

Landscapes (0.1 to 10 sq km)

%nndunpc controls on vegetation, NOVI, soél carbon,
and active layer

* Tower measurements of CO2, ET, and soil heat flux
* Linkages between terrestrial and freshwater systems

Plots (0.1 - 100 sq m)
* Influence of site factors on species, vegetation

communities, NDVI, and sosls
« Spatial and temporal variation of trace-gas (CO2, CHg)

energy and H20 flux

(Walker and Walker, 1991)
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* Processes of change operate
across a broad range of
spatial and temporal scales.

® Require a broad range of map
scales.

Continental Drift and Geological Uplift
Natural changes
Climate fluctuations associated

Event frequency (log of years)

Snowbank
formation
and melting

with glaciations

Annual fluvial erosion
and deposition

Megascale

Human-induced changes ol o
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Imnavait Creek

e Up to 8 scales of data available
in the Kuparuk River region

e Plot to global scales

¢ Part of the Toolik Lake LTER and
ARCSS ATLAS projects
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Biomass

Vegetation complexes

Horizontal Structure

1 Barren, very limited, 0-5% cover of plants

=0 Open patchy vegetation, scattered clusters of vegetation,
5-50% cover of plants

L Interrupted closed vegetation, closed vegetation canopy with
paches of bare soil, 50-80% cover of plants

Closed canopy, 80-100% cover of plants

FIGURE 10. Horizontal structure of the vegetation canopy in northern Alaska

Layer X. Vegetation complexes

e Mabps based derived from look-up tables S —— AP —
Mountain valley complex (4) Circumneutral wetland complex (12)

Upland scrub complex (5) Coastal wetland complex (with saline communities) (13)
Acidic hill complex (6) Bottomland evergreen forest complex (14)

Circumneutral hill complex (7) Upland mixed forest complex (15)

Glaciated hill complex (15% dry elements and numerous lakes) (8) Water complex (16)

* Maps derived from models

Walker 1999



Predevelopment vegetation

hectares

¢ 1:6000-scale mapping of
the Prudhoe Bay Oil Field
thermokars
e Cumulative impacts of 7‘%,1
oil field development 1984

1976 1980






Landscape Units

For example:
J Is there a relationship between vegetation, water cover, topography and
caribou calving success? Ton T o e e T [ 2 T

Beaufort Sea
. Is the distribution of atmospherically-transported contaminants controlled : o e "
by the Arctic Front? And are levels of contaminants related to ;
phytogeographic subzones?

. Is there any danger from contaninants in eating caribou hunted during the
migration of the Central Arctic Herd?

1980-82 Central Arctic Caribou Herd during calving
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Some key issues for an Arctic GIS Network

e Participation
— How to involve the community in the process?
— What defines a valuable member?
— What technology is required to be a useful participant?

e Resources




