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Illustrative image whose clouds have been added to the original picture. Original source of picture is TerraMetrics






Contribution Model

Data creation Data understanding

Data acquisition Data Analysis Delivery

SAR satellite
constellation

Service 1:

SAR data

Service 2:
Solution

Data science &
machine learning

Other big data

Market-driven development

Customers

Government

Analytics

Infrastructure/AEC

Energy/resources
Finance & insurance

Stable data provision



s Data creation

= by SAR satellite







S o g 2

O Data Insight

\

< by Data science & Machine learning

’

Max ?Sm" :
@ Upward - +
u Max *233m=
Dosrraand -
_ Average Talal -8 mmivesr :
O: Displacenenl |
M
o 1650877 coms -
A 15 Nov, 2019-21 Nov, 2020 Fy
1 Year ‘ = Sy B2y .. s 4. ) St ‘. [i‘_ .. — 3
40 Displacement () 1Year () 3Years (®) Al X
30 atf e,
- % *es Data 0
Pl = o
E n DL Lat  -6.10266077 30+=—
E T e . Lng  106.80478169 e o oo o
01 v ¢ : -60 4 - . t——y
nde = Disp Rate ~ 2 B
g £-90 : e
-20 . - —t
PEANLSZ01G 190042020 10;09;2020 - V206 i -120 - -
- Total Disp * e,
o -150 .
82 108 » ©Synspective Inc.
A 3 ~15/11/2019 14/01/2020 13/05/2020
E} © Mapbox, © OpenStreetMap and I'r#pm\'l-e'this mapg B L

©S.§):ﬁlbr)ebiive nc: ] cL . ‘



S Synspective

L AND
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Advanced alerting
mechanism for ground
e instability based on
spatio-temporal saliency
of InSAR displacements
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We adopt principle of InSAR application in landslide-related research. Land displacement velocity from InSAR analysis
is used to identify hotspots of susceptibility. Displacement time-series trend is used for identifying precursor.

Principle of Interferometric SAR

Time-series Interferometric SAR (INSAR) analyze stacks of SAR images. This analysis derives

time-series trend of land displacement information from phase difference in radar wave recorded
by each SAR image.

Time-series Interferometric SAR analysis

If actual land displacement
occurs, phase difference
from two SAR images can be
observed.
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Analysis Workflow

Time-series INSAR & post-processing analyses
Displacement hotspot's locations having more intense land displacement velocity (= slow-moving landslide susceptible area, potential
source of debris, deposition area of slow-moving debris, or actively bulging slope toe due to increasing strain)

Anomaly in time-series displacement pattern is used to identify possible precursor

SAR processing Post-processing analysis Result
' Slope broiection i Time-series land
SAR Data i Pe proj i displacement data
:' """""""""""""""""" 3'".
P 1 ' Double-difference analysis of Identification of
. Interferometric Point i Line-of-sight time- ' local-regional displacement displacement hotspots
. Target Analysis (IPTA) | series displacement | velocity ]

[T 4-
i Saliency analysis of | Identification of possible
i anomalous displacement precursor

Other SAR analysis & other data Comparison

i 1 Analysis [ Data (input/output)
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Time-series land displacement data from InSAR | Synspective Land Displacement Data Viewer

Stable zone Subsidence zone Stable zone Uplift zone
nchi_Analysis - QGIS

ground surface

Displacement

Displacement hotspot

hotspot

Represents locality with faster Represents locality with faster
subsidence velocity rate than uplift velocity rate than the
the surround-ding region surrounding region

In slope area, this can In slope areaq, this can
represent the slow-moving represent the bulging slope
landslide zone, area of toe, potential area of debris
potential sources of debris deposition

45 -75
75 -105
105 - 135
* 135-264
¥ glacial_elev
W 2468
5162
slow_moving_landslide_DB2020
v AOI_watershed
~ V| W elev_AOI_watershed A - A L i N P A
1004 ; G » : ' - IR N sregi Sl

. 5815 Synspective Land Displacement Data Viewer

go 2streetview

v
v
v
v

e
1 Scale options * Chart options Chart axis labels Data element

Start date | 29/05/2020 ~ Randi_itincendly e s [Dote) Latitude Iatitude
Vgrid Iabel :
End date |30/06/2021 ~ Longitude longitude
V] Lines Voris
1

MinYy [402232| MaxY 254465  v| Labels label Displacement Velocity Trend. velocity_mm_y_linear_fit

A

click and drag cursor on map

Latitude.: 28.06957806 Longitude.: 85.46369765 Displacement Velocity Trend.: -35.0738

to open Google Streetview

Zoom to Cocrdinate

Enter 'Latitude,Longitude’

o )
oS < 2 n°
2o g 2 20"
© Synspective [Date]

a4 € > +Q

Click on a point feature in canvas Coordinate 9505090,3265333




Background

Presence of large amount of debris flow in Melamchi Bazaar Flood Disaster (June 15th, 2021) motivated the

necessity of investigating risk related to slope instability in Melamchi upstream area
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Refer also: Profile of Melachi Disaster (report by ICIMOD, 2021)
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Result description

A 12-day interval time-series displacement data is provided in GIS-operable format (with viewer plugin provided).

Clicking each data point shows time-series displacement & annual velocity (mm & mm/yr)

‘-Safnple time-series displacement over a location in Bremathang old landsllde dam in 2-year dlfferenf cfatasets
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Although anomaly could be detected as early as 03/08, significant increase of anomalous displacement trend on
06/12 observation could have necessitated higher alertness

anomalous down trend on specified date anomalous up trend on specified date dispgm:ement hotspot zones
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Other applications

Tailings Dam Monitoring | Mining

Detailed observation of displacement velocity over specific location

offers possibility of detecting a precursor

;\‘ Relative LOS
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the most conclusive evidence of
precursory deformation indicative of
the occurrence of a collapse, with
correct failure date predictions that
could have been reliable made as early
as 51 days prior (from 5 Dec 2018).
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Grebby, S., et.al. 2021. Advanced analysis of satellite data reveals ground deformation precursors to the Brumadinho Tailings Dam collapse. Communications Earth & Environment.
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Sinkhole Detection Method

Sinkhole Mechanism and Display
Ground surface

vector projection _ Platform display _ -
Horizontal Horizontal Horizontal Horizontal ~Sinkhole
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Sinkhole Detection Use Case
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Assessment of urban development

Developing areas can be detected with time-series SAR images and urbanization speed will be estimated
in a scale of city, state or country.

Distribution map of urbanization (200 m square)
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Monitoring of civil constructions (roads)

The status of building/road construction projects can be monitored on SAR images.
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Construction progress is
displayed on the user-friendly
interface to easily monitor and
compare multi projects.

*AOI: Area of Interest
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Monitoring of civil constructions (roads)

Construction projects are checked if the progress is delayed or on schedule.

New Project Log Out
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Monitoring of civil constructions (buildings)

The status of building construction projects can be monitored on SAR images.
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