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Repository Site Monitoring Application

• Objective:
• To develop and implement a pilot version of a monitoring system of a 

repository using multi-instrument earth observation data and other data

• Status in 17.1.2005
• The  Requirement Specification document has been reviewed, updated 

and finalised.
• The satellite data acquisition plan has been completed and the data sets 

available so far have been purchased. 
• The Category-1 proposal for future ASAR data has been prepared and 

submitted to ESA.
• The method development work addressing both optical and SAR data

has been in good progress and preliminary results are available.



VTT TIETOTEKNIIKKA

Overview of the repository site monitoring system

(Figure from Requirement Specification document)
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Category-1 proposal to ESA for ASAR data

• For Category-1 use the prices of 
ASAR products are based on the cost
of reproduction (typically not more
than 10 % of the list prices)

• The proposal has been submitted to 
ESA on December 2, 2004

• Typically results of the evaluation are
provided in about 8 weeks after
submission
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SAR data acquisition

• only baseline data available so far for Envimon work
• drawback of the baseline data in system development work is the short time

span of the acquisions
• waiting for Cat-1 proposal evaluation result to acquire novel ASAR data

Envimon data:

0.391-13N/A30/12.5DASA_IMP_1P VV IS22320.1.2004ASAR

8.698+3825/ 4DASA_IMS_1P HH IS22327.11.2003ASAR

-69-2625/ 4DASA_IMS_1P HH IS22323.10.2003ASAR

-91+14625/ 4DASA_IMS_1P HH IS22318.9.2003ASAR

5.897+15625/ 4DASA_IMS_1P HH IS22314.8.2003ASAR
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Optical satellite data acquisition
• new ASTER and Landsat images purchased for Envimon
• baseline data and ASTER data used in method development work

3016.4.2002ETMLandsat 7

3026.9.2000ETMLandsat 7

15-901.9.2003VNIR,SWIR,TIRASTER

Envimon data:

5090ch 1: 10.25 – 10.95 µm6.8.2002ThermalASTER

3015ch 1: 520 – 600 nm
ch 2: 630 – 690 nm
ch 3: 760 – 860 nm

6.8.2002MultispectralASTER

22.5ch 1: 450 – 520 nm
ch 2: 520 – 600 nm
ch 3: 630 – 690 nm
ch 4: 760 – 900 nm

9.9.2002MultispectralQUICKBIRD

20.62ch 1: 450 – 900 nm9.9.2002PanchromaticQUICKBIRD
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Change monitoring using optical satellite data
ASTER IMAGE
georeferenced
•corrected for
atmospheric absorption
•CIR (Colour IR)
•resolution 15 m

Red - Near IR band
Green - Red band
Blue - Green band

DIFFERENCE IMAGE
• red band (0.66 µm)

Car park extended

1.9.20036.8.2002

Clear cuts for 
construction work
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Change monitoring using optical satellite data: AutoChange method

Detected changes and their magnitude 
as a result of AutoChange processing

Topographical Map (1999) ASTER image (2003)
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Structure detection from optical satellite data

QuickBird pan (0.6 m)
9.9.2002

Line detection in non-vegetated areas 
(Vegetation thresholded using NDVI)

Topographical map
1999
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Change detection using Synthetic Aperture Radar (SAR) data
Envisat ASAR
•C-band (6 cm)
•ground resolution 30 m

ASAR - 14.8.2003
Single Look Complex (SLC)

ASAR - 27.11.2003
Single Look Complex (SLC)

ASAR changes (in red)
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