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Goal of GOA:

amine trends of vegetation, climate, and

ing (NDVI) along two transects through all 5
slimate subzones
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Results of the North American Arctic
Transect were published in JGR special
Issue.

Biocomplexity of
Arctic Tundra Ecosystems




This talk focuses on the Yamal Transect

Ostrov Belyy

.5 km and 50 km)




of project focuses on greenness patterns and
the Normalized Difference Vegetation Index
(NDVI)

Chlorophyll absorbs red light and reflect NIR radiation.
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npolar changes to early summer coastal sea ice,
land temperatures (1982-2008)Percentage
MaxNDVI change

Max-NDVI % trend 1982-2009

e Time-Integrated NDVI and Maximum NDVI
(percent change,1982-2008)
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Bhatt et al. 2009 in revision, Earth Interactions.



Yamal 1-km AVHRR NDVI derived from CAVM data set
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* NDVI shows surprisingly
little trend with temperature
along the bioclimate
gradient, compared to the

circumpolar Arctic.

NDVI Biomass (g/m2)
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Analysis of NDVI with Landscape Units

NDVI with Landscape
boundaries

* Most variation is related to soil texture (sands
vs. loamy soils).

e Broad river channels have highest NDVI despite
large amount of lakes in the valleys.

e 1-km data is not fine enough to resolve the
greening patterns within the highly eroded
upland areas.

NDVI on marine terrace uplands and drainages of differing
soil texture
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65°E 70°E 75°E

Ostrov Belyy, : ‘ Yamal TranSeCt
(2007-2009)

 Forest-tundra transition:
Nadym (2007) and Kharp
(2009)

 Subzone E: Laborovaya (2007)

Subzone D: Vaskiny Dachi
(2007)

ubzone C: Kharasavey (2008)
: Ostrov Belyy
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Data collected
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Yamal Transect NMS Qualitative Ordination - excluding Nadym
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ships between hand-held NDVI

g Key variables
ents and other variables L

Variable r-squared
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Disturbance has major effect on NDVI patterns
it is hard to partition the various effects

Overgrazing Effects of reindeer

- * Entire peninsula is heavily grazed
©  but effects on NDVI are unknown
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Strong greening on landslide slopes

cover extensive areas of the Yamal. Areas

trends.

the rate of change.

Landslides and cryogenic erosion

* Large effect on patterns of greenness in many

* Quantitative measures of frerquency of slides are
needed to determine effects on regional greening

* Need temporal series of high-resolution satellite
images and/or photos in landslide areas to assess
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Low-willow shrublands develop on landslides

during 200-yr succession, greatly changing kS 288 |
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Key:

A — stable areas

B — shear surface
C — landslide body

1 — young landslide
2 — old landslide
3 — very old landslide




mpacts of gas development

Infrastructure o

: Quarries

Road network
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Brigade borders

——— Offroad vehicle track

Datasource:
ASTER TERRA VNIR image
21.7.2001 (15 m resolution)

Quickbird-2 image 15.7.2004
(2.4 m resolution)

Brigade 4: 225 km? out of total 1019 km? summer pasture
Brigade 8: 200 km? out of total 796 km? summer pasture



nd Quickbird: Detailed analysis of 35-yr alder expansion at
treeline near Kharp
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espond mainly to changes to their immediate plant
mmer temperature, moisture, and nutrients)

Social factors affecting
Iandégg\rl.?r, land-use change
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helping to unravel the effects of various
types of disturbance

Sensitivity of soil N to warming, grazing, and
differences in soils
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