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Company Profile

« GEOTEST AG was founded in 1962
e Public limited company
* Head office: Zollikofen (Bern), Switzerland

e 140 employees
— Geologists
— Geographers
— Engineers
— Geophysicists
— Pedologists / natural scientists
— IT specialist and software engineers
— Specialists in geographic information systems (GIS)
— Technicians in measurement technology

» Accredited according to SN EN ISO 9001:2000
» Accredited laboratory according to ISO/IEC 17025
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Clients

Federal, Cantonal and Regional B%:%

Authorities
Individuals A Towns and Municipalities

Real Estate Companies
\ / Railways Societies

ciant,  GEOTEST ~
il « -~

Bank & Insurances Companies / Energy Suppliers

N4

I Industry and Engineering Companies

Mining Industry

Architects and General Planers
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2. Integrated Risk Management — Swiss Concept
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Integrated Risk Management — Swiss Concept
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Integrated Risk Management
Zxa R B B

«Avoid risk }H & X%

> land-use plannning 3t {3 FH 5 &1 to save whatever

can R& /it
eLimit risk 2 il XU
> constructive and organizational Be prepared when an event i
Intervention
measures 4 15 PEAZH 2R P28 strikes ZTLE IFHE % :
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i Prevention '\
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minimum & XU PR B T 4252
s/ NEE

Get back to normal, don’t make the same
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1. Integrated Risk Management — Swiss Concept
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Integrated Risk Management

» Risk = probability of occurence x values at risk x vulnerability

Is this place safe?

What can What may
happen7 happen?
Hazard Analysis

Risk Evaluation
Risk Analysis

What has to be done?

Planning of protection measures
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3. Hazard Assessment — Modelling Landslides
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2. Hazard Assessment — Modelling Landslides

Problem or Aim

damage potential

Quick identification of conflict zones between dangerous process and land use

September 8", 2016 Learning Event: Technology - DRR G E OT E ST



2. Hazard Assessment — Modelling Landslides

Process Understanding
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2. Hazard Assessment — Modelling Landslides
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2. Hazard Assessment — Modelling Landslides

Susceptibility Map - Deterministic Input - Data
Disposition Modell

Geology / Soll

Topography

Forest

Product: indication map
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2. Hazard Assessment — Modelling Landslides
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2. Hazard Assessment — Modelling Landslides (Case Study)

Calculation with Disposition Model
(partl “slidisp” part2 “slidepot”)

Soil classification

L Basis for Input-Data to model
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2. Hazard Assessment — Modelling Landslides

Hazard Indication Map (large areas)

- Spatial occurrence
- Conflict-zones
-> disposition models

September 8™, 2016 Learning Event: Technology - DRR G" E OTE ST



Conclusion Hazard Assessment — Modelling Landslides

1. Process understanding is crucial for hazard assessment

2. Modelling of landslides requires process knowledge and minimal
Input dataset

3. to calibrate the modelling results, an event register is required
4. Quality of input data defines quality of output
5. Step-by-step concept:

from general hazard assessment (large areas, hazard indication
maps) to detailed studies

21
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4. UAV in Hazard Assessment

5. Processing UAV Data
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UAVS In Hazard Assessment
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UAVSs in Hazard Assessment
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UAV in Hazard Assessment — Preparation of Field Work

St. Légier (VD)

i - o el
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UAV in Hazard Assessment — Preparation of Field Work

e Differential GPS

e tape or meter-marks
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UAVs in Hazard Assessment — Flight
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Processing UAV Data

Slope indication model s
o . . ope_OK_ti

as important base in landslide il

hazard assessment and modelling — o

TEC
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Processing UAV Data

Digital terrain model Jungraujoch
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Processing UAV Data

Grindelwald
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X Processing UAV Data
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Processing UAV Data

B00.00

a.00 20,00 40.00

September 8™, 2016

60.00 80.00 100.00

Grindelwald

Learning Event: Technology - DRR

GEE—LOG‘_N SINGENIEURE ¢
GEQ ST ==
UMEELTFASHLEUTE

ndeiwald, Felasiliat Halt: W 14161461

chm. B42 6007 165 000

Profil 5 1:500

30m
iGrindebaaic. Haltas hverd T [asags |
l'nﬂl\.l-l.ﬂﬂthlmirrﬂ- AW b
=
n-h-}'n-u.u Wime
L_§

E s

rhang]
26
14151451_AH26_POSa/ 26.102015_Sw

GEOTEST



Processing UAV Data - Conclusion

Field of Applications:

e Depending on type of UAV

e Efficient tool in natural hazard assessment (picture and video)
e Calculation of DEMs

* Documentation of progress on construction sites

* rapid deployment for initial site assessment

Products:

e Digital pictures (12 to 25 MP)
e HD video

Results (for CAD input-data)

* Georefered elevation models
e 3D-models

* ortophotos

* Terrain profiles, volumes, etc.
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Integrated Risk Management

» Risk = probability of occurence x values at risk x vulnerability

Is this place safe?

What can What may
happen7 happen?
Hazard Analysis

Risk Evaluation
Risk Analysis

What has to be done?

Planning of protection measures
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Damage




Integrated Risk Management

» Risk = probability of occurence x values at risk x vulnerability

Is this place safe?

What can What may
happen7 happen?
Hazard Analysis

Risk Evaluation
Risk Analysis

What has to be done?

Planning of protection measures
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Schutzziele Bauzonen

Intensitat Bauzonen aus Nutzungsplan

Stark

Mittel

Schwach

30 100 OO Wiederkehrdauer, Jahre

Unzulassig (Raumplanerische Massnahmen)

Schiitzen (Risikoanalyse zur Abklarung der Art der Massnahmen)

]

Uberpriifen (Risikoanalyse zur Abklarung der Notwendigkeit von Massnahmen)

Tolerieren (im Allgemeinen keine Masshahmen notwendig)
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Schutzziele Verkehrswege
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Kantonale Hauptstrassen

Auswirk- ’/ Verkehrstréger konnen stark beschadigt werden
ungen / A und wahrend Wochen unterbrochen sein.
Gross / / / ’/

////////57/7// AR

/ _

Verkehrstrager konnen beschadigt und kurzfristig
unterbrochen werden. Reparaturen sind mit
verhaltnisméssigem Aufwand innert Tagen zu
realisieren.

Mitel / /

//////////

Ablagerungen auf Verkehrstragern kénnen zwar zu
einem Verkehrsunterbruch durch
Raumungsarbeiten fiihren, Schaden sind aber nur
geringfilgig und innert Stunden reparierbar

Gering

1

300  Wiederkehrdauer, Jahre

Kantonale Verbindungsstrassen
(z.B. einzige Erschliessung einer Ortschaft, eines Bahnhofs oder einer anderen wichtigen Versorgungsanlage)

Auswirk- 57 7 7 Verkehrstrager konnen stark beschadigt werden
ungen // % // // und wahrend Wochen unterbrochen sein.
Gross // / / /

.

i

Verkehrstréger konnen beschadigt und kurzfristig
unterbrochen werden. Reparaturen sind mit

Mittel verhaltnisméassigem Aufwand innert Tagen zu
realisieren.
L Ablagerungen auf Verkehrstragem kannen zwar zu
einem Verkehrsunterbruch durch
Gering Raumungsarbeiten fiihren, Schaden sind aber nur

geringfilgig und innert Stunden reparierbar

.

N
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Definition of goals, description of system, data acquisition and preparation

[7,)
_2. Hazard Analysis Exposure Analysis Consequence Analysis
e | | 1l
< :
== :
,é’ A4 \ 4
Risk Calculation - EEN—
Individual Risk Collective Risk
o ) Risk Aversion
g check of individual risk v v
f,_‘, "3 v Collective Risk Collective Risk
o % Individual Risk without with D
e Y Risk Aversion Risk Aversion

A

Planning and evaluation
of mitigation measures

Check of protection goals
individual risk

A 4

Identification of mitigation measures

A

v v
Cost Effectiveness
v v

Evaluation of mitigation measures
— - economic criteria
- ecological, social criteria

negative

positive

y

Suggestion of protection strategy

Check of protection goals
collective risk




Definition risk

Risk is ...

Risk = probability of occurrence
X
values at risk
X
vulnerability
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Factors for calculation of damage

Value of object W, Number of persons N,
Object vulnerability SE
Factor of object protection ¢

Lethality A

Probability of death for an exposed person (outside, in house or in
car) affected by a certain process intensity.

Spatial probability of process p,a
Probability of presence of persons p,
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Risikoanalyse, Methodik

Risiko = Eintretenswahrscheinlichkeit x Schadenausmass

(f) (f)

= Szenarien Phase 1 (10y, 30y,100y) " [ntensitdt > Schadenempfindlichkeit
= . Auftretenswahrscheinlichkeit (P,,) = Schadenerwartungswert Basiswerte fir
Streckenobjekte (Galerien, Strasse, Briicken, Tunnel)
Expositionsanalyse: = DTV
= Sperrwahrscheinlichkeit " Fahrgeschwindigkeit
=  Vorsorgliche Sperrung = Personenbelegung
= Sperrung infolge gleichzeitiger = Verflgbarkeit nach Ereignis
Ereignisse = Verfligbarkeit vorsorgliche Sperrung
= Auffahrwahrscheinlichkeit = Verschittung mit Raumungskosten
= Direkttreffer und Wiederherstellung)

- ~TCC
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Intensity-map

Debris flows 100-year event
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Consequence Analysis (2)
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Calculation of risk

Deutsch | English
GEOPHYSKER
LIMWELT FACHLELITE

Login risk-calculation

Login ¢ codelco

http://risk.geotest Password esssssssssss

Send
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Result: > Risk maps
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Planning of protection measures

profile 20 1:2'000
cut-and-cover tunnel
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Optimisation of measure

A marginal-cost approach

Starting risk

o protection measure
Optimal protection measure /

Risk reduction

AK Line (tangent) of
marginal-cost

-

Costs of protection measures

GEOTESTs0
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Why marginal-cost approach?

R/y

Q =

Area A

Area B

IIIIII-.EIIII
. > — >
. : Cost per year . .

>
O
>
O

B
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Passive protection measures

o Ly
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Coping with residual risk

Absolute safety does not exist

Avoid endagered
areas

Reduce
vulnerability
(construction
codes)

Be prepared for
an event
(Emergency plan)
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To achieve a high level of safety, in endangered
areas protection measures are essential.

To invest the money at the right place
risk based decisions are required.

Based on the risk calculation the cost —

effectiveness shows the «hot spots»
for investigations in protection measures
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Suche nach der optimalen Gefahrenbeurteilung und Massnahmenplanung

falsche, zu optimistische Modelle falsche, zu pessimistische Modelle

icISCHENGEahEn= richtige Erfassung falschelGeranrens
Dol ”ung der Gefahrensituation

datriiling

Zu kleine Gefahrenzonen zu g_rolsgehG(:fahrenzo:en
zu wenig Schutzmassnahmen zd v!el FC..;: zma;§na tmen
zu wenig Frihwarndienst Zu viel Frunwarndiens

. = . =

Weniger Aufwendungen aber Vermégensschiden
Gefahrdung von Menschen teure Investitionen
und Sachwerten

hohe Betriebskosten

September 8™, 2016
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- Thank you
for your
attention
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