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« Soukroma firma, SME

« Geoinformacnisluzby zalozené na
« Zpracovani

« Vyhodnoceni
dat

« Analyze

optickych a SAR druzicovych

« 10+ let zkuSenostis InSAR
 Algoritmus ©SARProZ (PS, SBAS)
 Proprietami reseni (post)processingu
 Cloudové reseni pro processing a post-

processing, vysoka mira automatizace
* Online platforma InSARviz

%

Agricultural monitoring and food production assessment
serving farmers, industry, governments and agencies.

Agriculture

Risk assessment requires up-to-date information about hazard
status and insight into its evolution in space and time.

Environmental monitoring and natural
accounting

Environmental monitoring provides critical support for our

challenging commitments targeting the resilience of ecosystems

and sodiety.
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Sustainable urban development

Geospatial solutions for livable and vibrant cities and regions.

Forestry

Earth observation monitoring to support to the sustainable
management of natural, semi-natural and planted forests.

Infrastructure and utilities

Earth observation solutions allow early identification of risks
and support planning, construction and maintenance of utility
and infrastructure assets.
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Nasi zakaznici (InNSAR & SAR monitoring)

= CR:
= Reditelstvi silnic a dalnic (RSD), Sprava Zeleznic (SZ)
= SG Geotechnika, Vyzkumny uUstav hnédého uhli
» SZIF ( ~ kontrola seci, plodin)

= Sveét:

= EC-JRC (Dodavatel sluzeb Copernicus EMS)

* Némecka rozvojova agentura (GIZ), lokalni administrativy/civil protection
= projekty Evropské kosmické agentury (ESA)

= Svétova Banka (WB), Asijska Rozvojova Banka (ADB)

= Aktivni zapojeni do vyzkumnych projektd v rdmci programd
» TACR: 2 certifikované metodiky aplikace INSAR pro mapovani dopravni infrastruktury
» FGG: Spoluprace s ZAMG, Joaneum Research
= H2020
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* Méreni pohybu povrchu Zemeé z casovych Fad SAR

« 2..nrozdild fazi odrazenéradarovéviny > Zména polohy

Ploch/objektl > Pri¢ina?

Filtrace bodQ > Kritéria stabilni odrazivosti & fazové koherence

Bodovy charakter ~ trvalé odrazece (,persistent scatterers")

Frekvence méfeni: 1-46 dnd. Sentinel-1: 6 dnl

Odhad priimérné rychlosti deformace (mm/rok)

Opakovand méfenf:
Shodna pozice
Shodna geometrie
& Rozdilny cas
- méfeny posun
ve sméru radarové
geometrie (the radar
line-of-sight (LOS)
direction)

» Vysoka presnost (std,g > 1 mm/ rok)

* Side-looking radarova geometrie
|
* Méreni z boku a shora ve sméru Line-of-sight (LOS) i

« MoZnost méFeni z vice smérd: Vzestupnd <> Sestupnd dréha

* Méreni jsou relativni - vzhledem ke zvolenému referencénimu bodu

* Dekorelace (vegetace, rychlé/velké pohyby ¢i zmény povrchu)

Zdroj obrdzku: podle ESA
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o) gisat

* Geohazardy - Infrastrukturaa utility / Budovy

* Svahové nestability (sesuvy) - spadnice

(silnice, zeleznice, prehrady, sité, produktovody, ...)
* Poklesy ~ Subsidence - vertikdla

* Tektonika, krasové jevy _ o . )
. » « Deformace vlivem nestability podlozi / okoli
» Zatizeni (komprese podlozi)

¢ Strukturdlni integrita

* Poddolovani, tunelovani

e Tézbaspodni vody, ropy, plynu, ukladani CO2

THE WORLD BANK

" Photo credits. Olaf Neu:
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Modalita sluzeb MT-InSAR

* Retrospektivni analyza « Sluzba vcasného varovani
» Archivni druzicovadata * Proaktivni analyza C¢asovych rad
* S-1: 2015-2022 « Detekce markerd rizika
« Inventorizace, hot-spots, tip-and-cue e ——

 Now-casting / forecasting o ot

102, 040710, 0407 10 . 040710 040710 040710 3 040710 - GHOTI0

V5.5 many
ta-162 mm

 Dekorelace (vegetace, charakter pohybu - rychlost, nelinearita), nizka denzita bodd
* Vyvoj proprietarnich reSeni na miru pro aplikace monitoringu infrastruktury:
* Potla&eni teplotnich vlivQ

* Distribuované odrazece, Temporalni odrazece
» Odstranéni Unwrapping chyb, klasifikace a segmentace cas. fad, detekce anomalii (AI/ML)

* Vysoka automatizace, cloudové zpracovani, distribuce pomoci webové platformy
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Monitoring svahovych pohybt | Sesuvna oblast D8

Movemaent of point 1D 31412
ve.5.4 mmy, s_v=0.7 mm/y, coh=0.67

DS
iPS/iDS

Integrace s GT modelem

 Sit trvalych koutovych
odrazedd (TKO)

Ceské uzivatelské féorum Copernicus 2022 GISAT | 29/11/2022 | Slide 7




Planovani infrastruktury | Prelozka 113
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e e 15

? - 3 -
EO and machine learning technology supporting DRM / Technical Assistance '“SAR"!Z platform SN N‘}iﬁ Slope instability clusters
« Site: Kale-Falam-Hakha mountain road corridor, Chin State, Myanmar : gy, T,

N o
PSI/SBAS interferoi
¢ Vi

* Topic: Identify landslide hazard and slope instabilities hot-spots

* Methods: Change detection, Random forest classification, Satellite
interferometry

* Users: WB Task Team, Ministry of Constructions, Rep. of Myanmar

* Evidence-based decision making facilitating resilient rehabilitation of roads,
prioritization and protecting investments into mitigation measures

* Geospatial results distributed via interactive online platform InSARviz

Exposure to landslide hazard

ggregated snnusl dusplacement iate |
<
-2
n-3
a4
A5
wsle
No PS points detected
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o) gisat

Dalovice VERT

Desc Movement of point ID 85907 |  Rychlost posunu v radarové
ve-14.6 mmiy, 5_ve1.8 mmly, coh=0.43 geometrii (LOS)
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» Kalibrace modelu sedani

* Planovani dopadd
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o) gisat

Restrospective subsidence projection / Subsidence prognosis

2rese,
97050 .

Overall subsidence projection
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Mapovani subsidence | Vinh Long (Vietnam)

« Impact assessment (buildings, infrastructure, utilities)
» Exposure, Drivers, Costs, Projections

&
Assessment of land sub:

PS reliability classes (freq.) PS displacement rates (fr2q)
) > Bru An Mot 100 100
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] ]
v e © 9 ¢ ° P © .
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- 3 el Displacement & alarm Classes Rates fmmiyear)
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—
<50 >50 Nodata Land & urban blocks
Land use black ID 2913
YA PS point displacement trend (m) ® Land use class coce 12000
of ] Land use olass name Industrial & Commercial Units
P | Buiit-up change -
» ‘ Vear of buitup estension 1996-2000
00 | ‘ Number of measurement paints within the block 5
150 | |
‘ Zonal statistics - exposure to annual subsidence rates
20 | | Minimum AL iy
| - L
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o & & ® °
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Build exposure models to:
+ Estimate impacts (costs) on existing assets (infrastructure, utilities)
* Predict impacts on planned assets — investments

Existﬁrg sluice

Subsidence

< VIETNAM -~
* VINHLONG CITY URBAN DEVELOPMENT

AND ENHANCED CLIMATE RESILIENCE PROJECT
. INVINHLONGPROVINCE

o SIS PROIECT AREA /
E‘ ? 2 g STEWATERCNI LECTINN ARFA
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o) gisat

e Assess/ monitor collateral impacts of
investments

Subsidence bowl caused by ground water extraction
{Mandalay, Myanmar)
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Subsidence | Aglomerace Manily (Filipiny)

» Klastrova analyza
* Prostorova
+ Casova

 Dynamika poklesd

+ Klasifikace trendu
* Akcelerace
* Dekcelerace
* Oscilace

e ..kombinace... Clustering

. = 5 . N = Similar temporal patterns are well-clustered across the space
° Apllka ce 3 ¥ : = Distinct spatial-temporal patterns are likely related to groundwater extraction
« Kontrola GW extrakce we s | o,
iy d TEPEN Accel‘eratiqn ‘
* Planovani rozvojovychzon  ==g8— g Ve S T

-ﬂﬂhgﬂmh!
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o) gisat

Temporal patterns linked to built-up construction @
o) gisat

> Constant stabilit

201703-07

> Acceleration

_" X
Credits: GISAT

* Foundations and/or building code?
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Subsidence bowl caused by ground water extraction

® VYhOdnoceni Charakteristi k (par‘a metrﬁ) pO k|eSfl Z hlediSka (Mandalay, Myanmar). Projected pipelines and
V4 V- - 3 5Si h b I
dopadii na strukturalniintegritu budov il ¥ %

- Rychlost sedani & jeho kumulativni posun
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e
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Fig. 2. Basic characteristics of the subsidence basin with the characteristics important in

determining the building site category in green (after Marschalko and Treslin, 2009). S i Gisat © 2021

Zdroj obrézku: Marschalko & Treslin (2009)
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o) gisat

Souvislost rozsahu poklesi a dynamiky trendU souvisi s etapizaci Gtlumu téZby?

Horizontal strain
. compression (sagging) hazard

no strain hazard
. extension (hogging) hazard
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« SRI budov

« varianta beton
(reinforced concrete)

D0 no risk
I o1 negligible
D D2 very slight

[ ] paslight

. D4 moderate : Gisat © 2021

Z3 - Lazy (9)
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Validace

Porovnani ¢asovych pribé&hti GNSS (CPRG) a InSAR

— CPRG (pfevedeno do LOS, pl i primér 8 méfeni)
—— InSAR: primér z 39 bodd v okoli 30 m

« 2 GNSS body EUREF (Kobylisy)

GNSS rychlost [mmirok] INSAR rychlost [mmirok] rozdi kritésia pro 1
(po prevodu z Up, East, North do (v radarove geometrii = LOS) [mmirok] testovani ol
Los) hypotézy
D std std | podetbodi : .
v v spolehlivosti -1
(30m okoli) 59

N

PRAG 05 2| 02| 15 35 031| 741| 203
CPRG 01 2| o1 14 39 001| 021| 202 ]

2017 2018 2019 2020 2021 2022
Porovnani ¢asovych priibéhéi GNSS (PRAG) a InSAR

3 —— PRAG (pfevedeno do LOS, plovouci priimér 8 méfeni)

06 —— InSAR: priimér z 35 bodd v okoli 30 m
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Ceské uzivatelské férum Copernicus 2022 GISAT | 29/11/2022 | Slide 20



Validace

Nivelacni porady

profill, bod 3

profill, bod 5

sy

rel. vyska [mm]

Ceské uzivatelské férum Copernicus 2022
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Shrnuti

« MT-InSAR = pIné operacni technika

- VVyuziti v radé aplikaci (infrastruktura)

- Synoptické vysledky, které doplnuji standardni GT méreni
- Retrospektivni pohled na pohyby

« Pribé&Zny Monitoring - v€asné varovani a alarmy
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Dékuji za pozornost!
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