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Earth Observation Broker

A single location to discover and enhance uptake of Earth

(EO) products and services in the energy sector
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Challenge Tree linked to Subsidence Monitoring
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impacts due to ground
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fluids
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Example Surface Deformation product covering Stavanger

& Style # Options 4 & Stavanger

$ lLayers

f—
® PSI_InSAR_Stavanger
' gl

PSI_InSAR_Stavanger

code 226464 lon 5.69 helght 51.07

coherence 0.68 mvel 17.2

PSI_InSAR_Stavanger

Number of points 1373292
Covered area (km?) 2423.9

Start date juli 7. 2011
End date mars 12. 2014

= , v .
07.07.2011 Scroll to ¢ 12.03.2014 ) )

iae ¥ = ¥ i | % mean velocity per year
70 3 X -
Regression »

sGlobesar | © ’ el -
OGlobesar | 62015 Norkast AS_ & Kc_

Satellite source: TerraSAR-/TanDEM-X, Airbus
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Background radar Synthetic Aperture Radar (SAR) satellites 1(3)
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Sentinel-1 Constellation Observation Scenario:
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Background radar (SAR) satellites 3(3)
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Data density is related to resolution of satellite imagery

TSX_ST_PSI_Oslo_part2.zip

Number of points 2394908
C area (km) 10.16
art date

End date

nov. 27. 2013
sept. 9. 2014

59.904, 10.780, 16

e T oA,

ERS_PSI_Oslo.zip

Number of points 103841
Covered area (km?) 395.94
Start dats mai 25. 1992
End date jan. 13. 2000

i AN 5
©Globesar | ©2015 Norkart'AS -}

Valocity in mm pr. year




Principles of Interferometric SAR (INSAR)

phase shift
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Example 1: Sentinel-1, INSAR Feasibility (Coherence) Map, Kuwalit

Legend
Ground conditions for INnSAR
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Example 2: Sentinel-1, INSAR Feasibility (Coherence) Map, Iceland
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Image Landsat / Copernicus
© 2016 Google

Image IBCAO Google Earth

64°02'11.68" N 21°29'01.79" W elev 324 m eyealt 113.69 km



Different INSAR time-series techniques can be applied, depending
on ground conditions

Persistent Distributed
Scatterers Scatterers

PSI SBAS No data
resolution cell resolution cell
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Example 3: IDDP Geothermal R&D project, Reykjanes, Iceland

® clobesar

-~

~ Iceland Deeb Drilling Project (IDDP)

Geothermal R&D project

Initiative est. in 2000 by lcelandic energy
companies

Statoil joined in 2008

Recent drilling operation at Reykjanes well
between 11t Aug. 2016-25" Jan.2017.
Source:
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Example 3: IDDP Geothermal R&D project, Reykjanes, Iceland

#..

Image Landsat / Copernicus

Reykjanes site © 2016 Google
Image IBCAO Google Earth

64°02'11.68" N 21°29'01.79" W elev 324 m eye alt 113.69 km



Example 3: Sentinel-1, Time-series Surface Deformation data,

Reykjanes, Iceland

& Data & Style £ Options 4 Reykjanes

$£ lLayers

S1_155D_sbas 2016

Number of points 227312
Covere d area (km? 1137.47

Start date juni 7. 2016
End date mars 22. 2017

©Globesar | ©2015 Norkart AS
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63.920, -22.449, 11
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Example 3: Sentinel-1, Time-series Surface Deformation data,
Reykjanes, Iceland, 2015-2017

& Style # Options |

S1_16A_sbas

416705.46
0.65

1
28.04.2015 24.03.2017

Regression

©Globesar | ©2015 Norkart AS
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Reykjanes

R NTT R¥ Y

S1_16A sbas

Number of points
Covered area (km?)
Start d

End date

217156
1929.64

apr. 28. 2015
mars 24. 2017

63.812, -22.736, 14 300 m 1000 ft
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Example 3: Sentinel-1,Time-series Surface Deformation data,
Reykjanes, Iceland, 2016-2017

Data e % Optio Reykjanes

ERE K9

S1_155D_sbas_2016

Sampling 91 points over approx. 0.246km?

east 417215.49 north 7078302.88 coherence 0.65
mvelfilt1 10.77
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S1_16A_sbas_2016
S1_16A_sbas_2015

= S1_155D_sbas_2015
M @ S1_155D_sbas_2016

S1_155D _sbas 2016

Number of points 227312
Covered area (km?) 1137.47

Start date juni 7. 2016
End date mars 22. 2017

Opacity:

-30 mean velocity per year
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Millimetre to sub-millimetre accuracy on measurements can be achieved
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