Circumpolar AVHRR
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Two data sets:

e Circumpolar Arctic Vegetation
Map (CAVM)

 AVHRR surface temperature data

Two comparisons:

 AVHRR temperature of CAVM bic
— Anomalous areas within subzor

« AVHRR temperature anc
— Anomalous NDVI patte
— Comparison with C



Circumpolar Arctic Vegetation

(CAVM Team, 2003)
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polygonal cracking turf hummocks frost boils

A B

y colder Tundra Bioclimate Subzone

Plant physiognomy occurring in
mosses, liverworts and lichen
tussock graminoids, hemi
shrubs, H — tussock gr



Characteristics of Tundra Bioclimate Subzones

(as developed by Stephen Young (1971), Sylvia Edlund (1990),
Arve Elvebakk (1999) and others (CAVM Team, 2003))

# vascular
species in

Bio- Summer | Total Net annual
climate Mean July | Warmth phyto- production
Subzone | Temp (cC) |Index (°C) | mass (tons/halyr) | flora
(tons/ha)

A 0-3 <6 <3 <0.3

B 3-5 5-20

C 7-9

D 0-11

E 11-13




Tundra
Bioclimate
Subzones
from the
Circumpolar
Arctic
Vegetation
Map

(CAVM
Team 2003)

Bioclimate
] Subzone A
B Subzone B
[] SubzoneC
[ | Subzone D
] Subzone E
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Surface kinetic
temperatures
calculated from
AVHRR 12.5 km
pixel data,
summarized into
monthly means

Data from J. Comiso,
NASA Goddard
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Mean July Temperature (MJT) from AVHRR data
ten year average (1982-1991) of monthly mean July
temperatures (° C)

Colored according
to CAVM Bioclimate
Subzones A - E

.. ) _-fﬁ FN ‘%J% %_@, j Mean July Temperaturqff




Summer Warmth Index (SWI) from AVHRR data:
ten year average (1982 1991) of sum of monthly means
above 0°C

Colored
according to
CAVM
Bioclimate
Subzones A - E




Mean AVHRR surface
temperature, summarized

by bioclimate subzone as
mapped by the CAVM

Degrees Centigrade

Mean July Temperature
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Comparison between mean daily air temperatures measured at East Kuparuk

(Franklin Bluffs) and surface temperatures retrieved from Modis on Terra at day

overpass from 10 AM to 2 PM

Franklin-
air-moy
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day-
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Temperatures (in
Celsius)
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Summer Warmth Index calculated from AVHRR surface
temperature data, summarized by bioclimate subzone as
mapped by the CAVM.

Summer Warmth Index - -

35
Brackets
indicate L0 B
range & 25
estimated 2 20
by CAVM & T -
O
for o 15 - IE _|J
O
subzone. ;5;10 1
0 - |

A B C D E

Bioclimate Subzone



AVHRR Summer
Warmth Index (SWI)

compared to CAVM
zonal range.

S
¢ SWI Zonal Anomalies i‘%&}ﬁa
- colder than zonal gﬁ}: 1:

I warmer than zonal %i/} |

Areas colder than
mapped subzone are
blue, warmer than
mapped are pin



Possible reasons for difference shown on
map of anomalies:

1. Problems with the mapping of the bioclimate
subzones

— Cooler areas due to increased elevation
— Errors due differences in scale of mappi
— Other mapping errors

2. Problems with the temper

3. Changes in climate
yet had time to
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Regression of Mean July Temperature (MJT) and Summer
Warmth Index (SWI) against NDVI (approx.100 random points)
for 1993 & 1995
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AVHRR Summer Warmth Index (SWI)
pared to expected NDVI value as

calcutated by regression equation.

Areas with less NDVI
than expected are
brown, areas with
more NDVI than
expected are green.




Substrate chemistry

Charts of anomalies between
AVHRR Summer Warmth
Index (SWI) and expected
NDVI value as calculated by
regression equation.
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Floristic provinces
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Summary

Analysis of AVHRR kinetic surface temperature data and

CAVM bioclimate subzones

*Good correspondence between means

«Can be improved by using temperature data to map refine resolution of
bioclimate subzones, particularly for islands

«Some areas that do not correspond need further investigation

Analysis of AVHRR kinetic surface temperature data and
AVHRR NDVI

*Positive relationship between surface temperature and NDVI
*Areas with higher than expected NDVI include:

Shrubby hills

Productive coastal areas
*Areas with lower than expected NDVI include:

Glaciated areas

Carbonate substrates

High mountains

Lakes
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Conclusions

Analysis of AVHRR kinetic surface temperature data and

CAVM bioclimate subzones

*Good correspondence between means

«Can be improved by using temperature data to map refine resolution of
bioclimate subzones, particularly for islands

«Some areas that do not correspond need further investigation

Analysis of AVHRR kinetic surface temperature data and
AVHRR NDVI

*Positive relationship between surface temperature and NDVI
*Areas with higher than expected NDVI include:

Shrubby hills

Productive coastal areas
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Carbonate substrates
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