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> the evolution of the digitalization of the world,

> the rapid development of the technologies including those from Space
> the advent of the Al tools

> the climate change induced cascade effects (NATECH)

> the underestimated needs for Cyber attack resilience and authentication of data

> the new threats associated with Non-Proliferation and CBRN

= ISTC’s is evolving from a science to a technology application driven Center
addressing more and more Critical Infrastructures safety and Environmental
Security issues .

= Examples from ongoing ISTC Projects ( PR134/PR206/TJ2412/T)2409) are shown
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~ Table of Content 1STC
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= Space derived tools for preparedness and monitoring of climate change MHTL
induced- and man-made disasters :
> Flooding, flash flooding, Dam breaks , dune breach -or river rise overflow
> Fire and its propagation, Draught
> Earthquake including the induced landslides

> Cascade effects, critical infra structures

> Maritime Situation Awareness including general Water Quality and discharge

= New technologies for simulation of crisis's thereby anticipating and analysis for
prevention

= Digital twins for critical infrastructure and Cyber resilience against attack
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_ Decision support database..
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o Data collected will include but not limited to:
o - Land use/cover and vegetation change

o - Terrain

o - Climate (historical and future projections)

o - Adaptation strategy development and
agricultural crop management

o - Basin and irrigated water management
o - Irrigation systems
o - Basin watersheds

o - Land and water quality

o - Flood and drought risk zones

o - Socio-economics
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iExampIe of Derna Catastrophe 12 September 2023 ISTC
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> Flash flooding, Dam breaks
> Cascade effects, critical infra structures
> Fluid flow Simulations

>Lessons learned preparedness
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- Example of Derna Catastrophe 12 September 2023 ISTC
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- Example space derived Analytics status of roads 1STC
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nle space derived Analytics status of roads ISTC
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%ﬁnple space derived Analytics status of roads —
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bERNA 13 September 2023 Road condltlons =




--Example of Climate change Dune breatch with

cascade effects

>Space derived DEM ( Digital Elevation Model )
> Fluid flow Simulations
> Cascade effects potential explosion of LPG spheres

> Flooding of neighboring city
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=;%i(ar\mple of Climate change induced Dune breatch ISTC
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;%E}(é?hple Dune Breach and Flooding with NATECH cascade risks

- > chemical facilities> BLEVE ( ongoing PPRDMED project )nerona
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;i%mple Dune Breach and Flooding with NATECH cascade risks

-~ > chemical facilities> BLEVE ( ALOHA ) PPRDMED project
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~ Example of transboundary Water monitoring for IS TC

Radiation and Water Quality in Syr Darya =
CENTER (ISTC) ~—
MHTL

>Radiation measurements in several locations
>Lab experimentation

>Data basing, QA, sharing of data

> Pilot for EWS for follow up -upscaling
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d equipment points for the BERTIN gamma sensor and sampling points T C
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Na Location Geolocation
Sampling points

1. TI-Kombodom (Tajikistan) 40.349370, 70.278073

2 TI-Khujand (Tajikistan) 40276477, 69.815245

ES TI-Spitamen (Tayjikistan) 40219221, 69.422849

4. TIT-Taboshar | (Tajikistan) 40 32 06.32, 69 39 10.35

. N TJ-Taboshar2{Tajikisran) 40320535, 69 3808
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41.249740 7

41 320254
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10. | KGKB-1 (Kyreyzstan) 42 774477 /\-\—_t

11. | KG-KB-2 (Kyrgyzstan) 42833917

12 KG -KB-3 (Kyrgyostan) 12931167 | ———
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20. | UZ-Rishton (Uchelkisenn) 40_396575° 71 267583°
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2 UZ-Rishton — }.rrdsrya River
Tajikis J-Konibodo S RIS et
4. shar1TfTabosharZr == Reservoir and lakes
e 1. \m Aral Sea dried bed
Countries
Kazakhstan
3. Kyrgyzstan
Tajikistan
Uzbekistan
70" O.'D"E




& reasons to upparl:

i e T L

Supporting
the Sustainable
Development
Goals

Environmental Remediation in Central Asia
Priority sites

it T

cr/

@ Mamangan

© Andijan .
FERGHANA VALLEY,;

@ Kokand

Enhancing B R Creating jobs
regiaral Impreving human Cleaning the and improving skills

prosperity in the conperation health environment development in
region the region



INTERNATIONAL —
SCIENCE AND TECHNOLOGY \‘“

CENTER (ISTC)

Satellite

fi”\
/

Terrestrial Radio pHIORP Sensor

Iissobved Oxypen

Conductivity Scnsor
Mobile Network
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Automatic Collection & Real-time Transmission

(e.g. GSM/GPRS, Terrestrial Radio, Satellite Radio, Meteor burst,
broadband, etc. or combination possibly with local data logger storage
backup)

Ammmonia Sensor

COD Sensor

Nirate Nitrogen Sensor

Furbaicity / TS5 Sensor
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Heavy Metals & Radionuclides)

Spectral bands for heavy metals:
Arsenic (As): 400-600 nm (UV-visible absorption)
Lead (Pb): 600-800 nm (Red-NIR region)

e

R
A

i “h,

Bl S0a5 Uranium (U-238): 1200-1600 nm (SWIR absorption)

PRISMA (ASI, Hyperspectral) 30m

3
nMAP (Germany, 30m
Hyperspectral)

Hyperion (NASA, Hyperspectral) ey

DESIS (ISS, Hyperspectral) 30m

Source: Garbarino et al., 1995
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atellite/Sensor Applicatio

Detects spectral signatures of
heavy metals. =

Remote sensing detects chemical =
pollution, due to change of light =

Identifies specific elements in
water.

Detects uranium contamination
spectral bands.

absorption, scattering, and reflection

Identifies chemical signatures of
pollutants. -
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https://www.frontiersin.org/journals/environmental-science/articles/10.3389/fenvs.2019.00066/full#B38

~ Example space derived Multispectral water quality ISTC
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T|me of arrlval of water flow
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Tongkou River Sichuan Basin south
Tibet
May 12, 2008
M=7.9

Tangjiashan landslide
Domino effect on 4 dams with
huge consequences

www.istc.int



Sichuan EQ May 12,2008 M =7.9
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%éﬁple of Dam or Mine tailings movements and Dam break

‘analysis using Space derived SAR technologies ———— E_lc
(PPRDMED and WATER Projects on going) Sl =
MHTL

»>Brumadinho validating the algorithms for stability assessment

> Analysis of Charvak Dam

>Mine tailing stability. Landslides

>Deployment of space derived hyperspectral plus in situ data basing for
calibration of level of pollution

>Water discharge and water quality along Syr Darya
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Disaster occurred on 25 January 2019 when a tailings dam at the —

Corrego do Feijao iron ore mine, Minas Gerais, Brazil, suffered a catastrophic failure. —— ——
The dam released a mudflow, 270 people died = — e —
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East-West Position

Position (cm)
o

4+ West

10/04/2018 18/07/2018 27/10/2018 04/02/2019 15/05/2019 23/08/2019 01/12/2019 10/03/2020 18/06/2020 26/09/2020
Date

response




arya area tailing facilities ISTC
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Landslide trend analysis
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sion analytics using space SAR / VHR ( PPRD Project ) ;s 1 ¢
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- Dam erosion analytics using space SAR / VHR ( PPRD Project ) s 71 ¢

March 2021 — WorldView 3 MAXAR 30cm very high
resolution for comparison to the 2024 image.

There are significant differences in water levels between
the images

INTERNATIONAL

March 2024 — Airbus NEO 30cm very high resolution.

Light green dot indicates areas of dense vegetation

Red dot shows potential areas of erosion.

Dark green dot shows area of debris building up behind the dam
Blue dot shows areas of water pooling
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with CBRN critical Infrastructues and
the need for Cyber Defence

> Digital twin technologies
> Crisis Management systems
> Cyber attack resilience

>Secure operating Centers

- Example of emulations for training associated
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~ Example of CBRN crisis scenario processed trainin ISTC

= INTERNATIONAL —
Leakage in the reservoir tanks - leading to explosion / fire and by domino effect,  science anp TEcHNOLOGY -~

plume impacting on the train railways as well as the neighbourhood. Initial CENTER (ISTC)
visualization of the “Risk Zones” and dispersed plume footprint MHTL,
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» Dynamic risk assessment;

» Proactive policies;

» Situational awareness;

» Threat intelligence;

> Security protection optimization;

» Network management;

> Reporting (e.g. situation awareness
data, system statistics)
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 Conclusion 1STC

INTERNATIONAL
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CENTER (ISTC)

The mission of ISTC is more than ever important
“Science driven Technologies are vectors for Peace “

ISTC’s is evolving from a science driven to a technology application
driven Center responding to the new challenges associated with
Critical Infrastructures safety and Environmental Security

Thank you

Jean Muylaert
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