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Sporadic acquisition plan COSMO-SkyMED (4 SA

Focused on specific regions TerraSAR-X
Multi-task SAR acquisition
Relatively short lifetime

KOMPSAT-:

Sentinel-1

Sentinel 1A/B

Regular acquisition plan
Global acquisitions
Designed for INSAR
Long lifetime > 20 years

CSG (2 SAT)
RCM (3 SAT)
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Porsoam Example from Tehran, Iran
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. Haghshenas Haghié;hi and Motagh, 2018,
Heimholtz-zentum | Contains modified Copernicus Sentinel data 2015-2017.
Porsoam  Metro line, railway, and road data © OpenStreetMap.
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> The largest city in southwest Asia Population: 6.8 M (1995), 13 M (2018) Haghshenas Haghighi & Motagh
> 3000 identified illegal wells; > 10 m reduction in water level in 25 years (2019, RS of Environment)
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Land subsidence in Tehran, Iran

y
2300 km of road

21 bridges

30 km of oil pipeline
200 km of gas pipeline
70 km of high-voltage
electricity lines

> 250.000 buildings
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Tehran’s drastic sinking exposed by satellite data : ==
= Menb | Politk Meinung Wirtschat Panorama Sport Xutur Netzwett mehr ¥

Parts of Iran’s capital city, home to 13 million people, are subsiding by 25 centimetres each year.

WISSENSCHAFT Schiagrellen | DAX 1115857 | TvProgramm | Abo
Kate Ravilious

Satellitenbild der Woche

Hauptstadt auf dem Weg nach unten
4 f B Teils mehr als 25 Zentimeter pro Jahr sinkt die Region um die iranische Hauptstadt Teheran ab - weil

werden. Forscher warnen, dass manche der

Speicher irreparabel geschadigt sind.
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Iran nuclear deal raises hopes for
science

Iran hit by drug shortage

Ground swell sensed from space
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Before we drown we may die of thirst

8 CBC | MENU -
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ErTTE Siiddeutsche Zeimng bt The Current
Mercred| 13 février 2019 | Le Commerce du Levant | in Engl SZ.de Zeitung Magazin " s <
R o cuue srom PP IR () o st Foveama St Minchen By Kt Geslchaft Wsen Digal Kariere e Adto 561 mete. Q4 Parts of Tehran are sinking into the ground
Utin Mayen Orien et Morde £t et + at 25cm a year, says scientist
MOYEN ORIENT ET MONDE Professor says we need to pay attention to human factors leading to subsidence
Téhéran s’enfonce... littéralement 3. AP e Somaler. CBC Radio - December 5, 2018

Irans Hauptstadt sackt gefihrlichab

This a view of an airport in Tehran, Iran, where subsidence is being recorded via satellite. (AP Photo/Vahid

Une partie de 1a ville de Téhiran s'affaisse de 25 ceotimétres par an, Reutors.
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Wavelet analysis

5 Tracking transient B —

INSAR time-series Groundwater level
0 : : 1082 ;
2y el M | | dﬁibcfo
5-100» ~~“*L‘“u.. ] E 1080 [ 50> o Wﬁ%'dﬁ
50k : : : I 1078 L—
5 A ! & A - " A i 1 2 !
E’, 0 9‘ :‘ fm“* ‘.“‘ “ i ® P " & E 05 @Wm%o Wﬁ e
-5 L 2 '
64 p 4 8
: 4
128 b ,
o
°
@ 256 1
o

172

1/4

. — ' : ; 118
2005 2006 2007 2008 12009

2004 2010 2004/ 2005 2006 2007 2008 2008 2010

The same 1-year period in both time-series

Haghshenas Haghighi & Motagh
(2019, RS of Environment)



Sentinel-1: A game changer in space

» Systematic  acquisitions every » 20 year operational program,
6/12/24 days: “InSAR everywhere designed for INSAR
all the time”

» TOPS: 250 km x 1000+ km: > Free, full and open data
Continental scale INSAR policy




SAR data is growing faster than
what we expected!
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Plot of 1 point

Dataset: INSAR Descentficidénce angle: 44.13°
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Powered by KSAT-GMS | About data...

https://insar.ngu.no/
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« Spatiotemporal variations in Atmosphere represent one of the major limitations of
repeat-pass INSAR
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Geomagnetic
Storm on 17.03.15
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Sentinel-1 observation in Iran

In both ascending and descending
12 day repeat interval

Dataset used here

10 descending orbit

66 frames

2014 - 2018

~3500 Sentinel-1 images
~14 TB of SLC images
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(b) 2017.04.07-2017.07.12
(c) 2016.07.29-2016.11.02
(d) 2017.02.18-2017.05.13
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GACOS GFZ/LUH DEM
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» Moderate-resolution C-band Sentinel-1 (S1) is a game changer

in delivering low-latency products to both the science
community and the public.

» Challenges in S1: Big data, near-real time processing and
correction, data mining and deep learning approaches

» CR-InSARs are promising tools for developing the next

generation of Reference Points for precise infrastructure
stability analysis



