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monthly AATSR LST
in degree C (1991-2009)

daily MODIS Terra LST
in degree C (2000-2012)

Background

Satellite-based temperature measurements are an important indicator for global

climate change studies over large areas

Records from MODIS, AVHRR and (A)ATSR are providing long-term time series
information

this study shows the comparison of LST products from (A)ATSR, MODIS and

AVHRR with an in-situ Tair database provided by the National Climate Data Center

(NCDC) north of 60° latitude

The arctic environment is highly vulnerable to modifications in the climate system

Predictions are indicating a significant increase of temperature conditions in the
arctic regions for the upcoming century

This leads to changes in permafrost temperature regimes, snow cover, sea ice,
vegetation activities and phenological dynamics

LST vs. Tair
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Comparison of (A)ATSR, AVHRR, MODIS Terra and MODIS Aqua land surface temperature estimates and air temperature records from meteorological stations.
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Comparing LST and Tair for the time period of 2000 to 2005 for selected land cover
classes.

¢AATSR OAVHRR AMODIS TERRA OMODIS AQUA

AATSR AVHRR

180°0'0" 160°0'0"E 140°0'0"E
1 1 I

T T T 1 T T T
40°0'0"W 30°0'0"W 10°0'0"W 10°0'0"E

! Friedrich-Schiller-University Jena 2 Centre for Geo-Information
Grietgasse 6, 07743 Jena Wageningen University, the Netherlands
marcel.urban@uni-jena.de martin.herold@wur.nl

+49 3641 94 38 87

R 05

2o| * MODISLST shows the
; g < highest agreement with Tair
0<
Ll 33 measurements
| S 0
40) | g7l °* (AATSRandAVHRR are
P Z;f“'”i N resulting in a good

agreement - tend to detect

. BN S

AN W W e e

e s v FEER

LY. R

140°0'0"W
1

Data and Methodology

Marcel Urban?, Jonas Eberle?, Christian HUttich?, Christiane Schmullius* & Martin Herold?

\ Comparison of Satellite-Derived Land Surface Temperature
<8 and Air Temperature from Meteorological Stations on Pan-Arctic Scale

http://www.eo.uni-jena.de

: remote sensing based land surface temperature estimates

|

| MODIS AVHRR
| Terra & Aqua (daily) (daily)
|

I
: creation of a land surface temperature database for each product for
I each meteorological station
I
I
I

Time series from 2000 — 2005~

AATSR
(monthly)

air temperature recorcds

comparison of LST products with l

Inter-annual variability of
Correlation Coefficient (R)
Slope of Regression Line (S)

mean difference (MD)

Link of comparison to land cover

v
Results for different land cover units

NCDC air temperature records

I
|
I
selection of meteorological I
stations above 60°N :

I

temperature records from
meteorological station
data for 2000 — 2005*

daily mean air

Land Cover Units

|
|
Global LC 2000 :
|
|

— O O R O . EE e e mes mms m wl

*Time Series for MODIS Aqua 2002 - 2005
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higher agreements
between LST and
Tair can be found for
the winter season
with a decline
towards the summer
months

MODIS has been
identified to have a
high inter-annual
consistency

AATSR seems to
resultin a larger
intra-annual
variability when
compared to the
other

AVHRR shows a
decrease of the
agreement at the
end of 2004

Inter-annual variability of the correlation
coefficient (R), slope, intercept (INT) and
mean difference (MD) for the time period
of 2000 to 2005.
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