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TABLE 2. Geographically referenced phytomass (tha) and production (Uha/yr) estimates for zonal, meadow and Arctic/sub-Arctic ecosystems of North America and Greenland.

Latitude  Longitude

deg.

deg

Community

Above-ground

Above-ground
Location phytomass et primary producti

Total live

Author

—84.67
—84.67
—84.67
—91.75
= 108.00
—85.00
—95.00
—93.88

—93.88

—157.40

—157.40
- 148.50

Moss-herb on plateau

Cushion plant-moss

Raised beach

Barrens

Herb-moss

Barrens

Snowflush

Barrens

Barrens

Cushion plant

Dwarf shrub

Dwarf shrub
Eriophorum—seasonal short grass
Erioph.—Carex-low cent. polygons
Shrub lowland

Dry acidic tundra

Moist acidic tundra
Birch-willow heath

Tussock tundra

Cottongrass—heath

Mesic tussock tundra

Cushion plant-lichen

Tussock tundra

Hilltop heath

Tundra in forest-tundra

Tundra in forest-tundra, burned 17 yr
Forest tundra

Forest tundra, burned 17 yr
Sedge-tussock

Dry tussock tundra

Betula papyrifera forest tundra
Picea mariana forest tundra

Betula pubescens forest tundra
Picea-Cladonia forest tundra, 47 yr
Picea-Cladonia forest, 140 yr

Zonal ecosystems
247
7.49
10.67
0.03
7.37

0.07

Total Biomass (g/m2)
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Bliss, 1975

Bliss, 1975

Bliss & Kerik, 1973

Bliss, Svoboda & Bliss, 1984
Bliss & Svoboda, 1984
Bliss, Svoboda & Bliss, 1984
Bliss, Svoboda & Bliss, 1984
Bliss, Svoboda & Bliss, 1984
Bliss, Svoboda & Bliss, 1984
Bliss, Svoboda & Bliss, 1984
P.J. Webber, in Wielgolaski et al., 1981
Komarkova & Webber, 1980
Komarkova & Webber, 1980
Komarkova & Webber, 1980
Komarkova & Webber, 1980
‘Walker & Everert, 1991
Walker & Everett, 1991
Haag, 1974; Haag & Bliss, 1974
Shaver & Chapin, 1986
Wein & Bliss, 1974
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-Few data points
-Data don’t go very “high”




Arctic vegetation: Climate-substrate interactions. 1999-2003. National Science Foundation,
Office of Polar Programs, Arctic System Science, Land-Atmosphere-Ice Interactions, ATLAS
(Arctic Transitions in the Land-Atmosphere System)

Biocomplexity associated with biogeochemical cycles in arctic frost-boil ecosystems.
2002-2007. National Science Foundation, Biocomplexity in the Environment.
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Application of space-based technologies and models to address land cover / land use
change problems on the Yamal Peninsula, Russia 2006-2009. NASA LCLUC (Land Cover
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Adaptation to rapid land-use and climate changes on the Yamal Peninsula, Russia: Remote
sensing and models for analyzing cumulative effects. 2009-2011. NASA LCLUC, NEESPI
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North American Arctic Transect

Subzone E (Shrub)

Subzone E (Tussock)
Subzone D

Subzone C
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Subzone A



Yamal Arctic Transect
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(photos by D.A. Walker and H.E. Epstein)



Remote Sensing

- maximum NDVI

- Land Surface Temperatures (LST)

Field Data Collection

- sampling grids and transects

- aboveground biomass harvests

- NDVI (ASD PSII)

- LAI (Li-Cor LAI-2000)

- soil analyses (top 10 cm)

Data Analysis

- Best-fit regressions (within reason)

- Each data point represents a great deal of field
data (2-4 sampling grids, each with 5+ 0.1-m?
biomass harvests and 250+ LAI, NDVI
measurements)



Kharasavey Belyy Ostrov

Vaskiny Dachi Kharasavey Belyy Ostrov




1) How do vegetation properties, such as aboveground biomass,
Normalized Difference Vegetation Index (NDVI), and Leaf Area Index
(LAI) vary along two latitudinal temperature gradients in arctic tundra?

2) How do soil properties vary along these arctic latitudinal gradients?

3) How do these relationships differ between the North American Arctic
Transect (NAAT) and the Yamal Arctic Transect (YAT — northwestern

Siberia)?

4) What are the potential causal mechanisms for any differences?




Regional scale (sites) relationship between temperature and NDVI for each transect
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-For similar SWI, AVHRR-NDVI is greater for the Yamal than for the NAAT,

particularly at the colder climates

-Differences are likely related to glacial history and resulting soil substrates
glaciation vs. marine transgressions
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Yamal Transect NMS Ordination

Yamal Transect NMS Ordination

Complex bioclimate gradient

Sites and Substrates
@ Ostrov Belyy - loamy
A Ostrov Belyy - sandy
@ Kharasavey - loamy
A Kharasavey - sandy
@ Vaskiny Dachi - loamy
A Vaskiny Dachi - sandy
@ Laborovaya - loamy
A Laborovaya - sandy
A Nadym - tundra
A Nadym - forest
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-Parabolic relationships of %C with SWI for the NAAT
-Low %C across the Yamal
-Possibly faster nutrient cycling on the Yamal
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How well does the AVHRR data estimate what is on the ground?

- AVHRR 1km? vs. hand-held NDVI
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-Coarse-scale NDVI underestimates the fine-scale (makes sense)
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CONCLUSIONS

-Development of a comprehensive, synthetic dataset of field vegetation and soill
properties along two full arctic tundra temperature transects.

-Regional-scale positive relationships between summer warmth and NDVI, LAI, and
aboveground biomass components.

-Regional-scale positive relationships between summer warmth and organic layer
thickness; mineral son C N and parabohc retattonshlps W|th mlneral soil %C and active
layer thlckness 3% - »

-Yamal (Ru33|a) transect has hlgher NDVi Iower LAl higher total aboveground biomass,
and h|gher non-vascular (essentlally moss) blomass than North Amenca 4

-Yamal has Iower mineral soil %C‘ and gre.ate_r,actlve layer thickness than North America
(possible differences in nutrient‘ cycling rates). = -

 -Comparable High Arctic subzones (B and C) on the Yamal have greater summer warmth
“than the North American sites. v







