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RIESGOS — Motivation & Overall Goal

In recent decades, the risk to society due to natural hazards has
increased around the globe. To counteract this trend, an efficient risk
management is necessary, for which reliable information is essential.

%

Assessment of multi-hazards compound
risk, including dynamic multi-hazard
exposure and vulnerability analysis,

aimed at the modelling of cascading and

interaction effects. ’




RIESGOS — Key facts

PARTNERS o DLR o TUM o EOMAP
o GFZ o 52°North o plan + risk
o AWI o geomer o Dialogik
ASSOCIATED = GIZ o UNOOSA / UN-SPIDER

PARTNERS o MunichRE = UNESCO

REGION Chile, Ecuador and Peru
TOPIC Natural risks
FUNDING BMBF — CLIENT Il

DURATION 01/11/2017 —30/10/2020 (3 years)




-

re

VIA DE
EVACUACION




11/09/2019 6




11/09/2019 7




-wlwwwwlvwwvw
hN-‘

RLgaaT -
W [FIIEE E T

\w

11/09/2019




S

25.00

20.00

(W) yBrey mo|4

10.00

5.00

(o))
i
o
N
S~
D
o
S~
i
—




Showcases

Multi-Risk Scenario Integration
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Showcases

@ Volcano

Exposure Vulnerability Critical Infrastructure

Multi-Risk Scenario Integration
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Workflow for one of the showcases
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BUILDING THE RIESGOS SYSTEM




Designfactors

= Mixed user audience like local authorities, scientists, ...

= The application shall facilitate “exploring” the showcases by
allowing the user to “play” with different parameters.

= Multiple workflows which differ from showcase to showcase.

" Processing capabilities distributed across multiple partners
= Partners host their own computing resources
= Partners may use proprietary algorithms / software

11/09/2019 14



Architecture

= Processing nodes are
accessed using the
OGC WPS Protocol
from a central user
interface application.

= Domain specific
standards for
information exchange
(QuakeML, Shakemap,
vector features,
rasters)

Stakeholders

View and Interact

[ Integrated Prototype )
(WP 440) i ]

oy

| RIESGOS Web Servic

Suite (WP 430)

B B
B B BB B

pro?:z-:ging Get results/
request products

Partner Data Services\
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Architecture assumption

= Process results become available after a few seconds

= |Longer processing times ...
= ... would discourage the user from ,,playing” with the application

= ... would require some kind of middleware to allow to user to come back
later.

11/09/2019
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User interface

“A software wizard or setup assistant is a user interface type
that presents a user with a sequence of dialog boxes that lead
the user through a series of well-defined steps. Tasks that are

complex, infrequently performed, or unfamiliar may be easier to

perform using a wizard.”

https://en.wikipedia.org/wiki/Wizard_(software)
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User interface

Escenarios

& RIESGOS demostrador

Historias disponibles de RIESGOS para la region de los Andes

@ Volcano

Exposure Vulnerability  Critical Infrastructure

Exposure

Vulnerability Critical Infrastructure

Showcase Chile @ Showcase Ecuador @

Las historias se desarrollan para los siguientes peligros y sus interacciones,

& ©

earthquakes landslides volcanoes floods
considerando los siguientes "elementos en riesgo".
& O O & @
\ 4
infrastructure critical infrastructure vulnerability water supply Exposure

Critical

Xy

Showcase Peru @

©

tsunamis

&

electricity
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User interface

& RIESGOS demostrador
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Workflow modelling

= Topological sorting of the processing steps to simplify a
workflow into a list of steps. Asistente de Configuracién

AW~ EQ Exposure Model

li Disponible _j'
J|'w- EQ Vulnerability Model

T
L Disponible J

J|'h,- Catalogo de terremotos

e
([ Terminado )
L% S

J|'w- Elija un terremoto

T ———
1 ]
L Terminado J

J|'h,- Simulacion de movimiento de tierra I:—Terminado )

é c Earthquake/tsunami interaction (Teminago )

Relates a tsunami to a given earthquake

MH-EXPO multi-hazar
exposure service

TS physical
simulation service

TS damage/loss
evaluation service

EQ damage/loss
forecasting service

Proveedor: Alfred Wegener Institute, Helmholtz Centre for Polar

and Marine Research
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{§} Configuracién

El
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Workflow modelling

= Workflows are currently defined in application code as
process nodes in a graph

= The focus is not to integrate a complete buisness workflow
engine

Selecnon_quakel‘vl LFile

' Earthquakcft sunami interaction

Parameter \

Process
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Workflow graph

input-boundingbox

cQeooee

Earthquake Catalogue

Select earthquake

Y

Earthquake/tsunami interaction Groundmotion Simulation
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Workflow graph

ot D Comn) Comae) Comm) G (o) Coone) () ()

Select earthquake

o quakeMLFile

Earthquake/tsunami interaction Groundmotion Simulation

shakeMapFile
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Workflow graph
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quakeMLFile

Earthquake/tsunami interaction Groundmotion Simulation

shakeMapFile
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Workflow graph
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Workflow graph
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So far so good, but ...

= What about flexibility?
The user should be encouraged to play with the application,
like
= ... changing parameters

= .. re-running processes to see how parameters change the outcome of
a simulation.

= .. re-evaluating how changing simulations affect other simulations.

11/09/2019
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Workflow graph — tracking parameters
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Workflow graph — tracking parameters
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Workflow graph — tracking parameters
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User interface

<)
=

Asistente de Configuracion
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Relates a tsunami to a given earthquake

Proveedor: Alfred Wegener Institute, Helmholtz Centre for Polar

and Marine Research
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@ Resultados

La Rioje
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» shoa_151_inundation
> shoa_151_mwhLand
> shoa_151_arrivalTimes
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> N52:primary4287798636721094079_50

> Selected EQ
» available earthquakes
> eqg-selection: boundingbox

£ Capas adicionales
B3 Tsunami Flood Layers (CITSU)
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> OpenStreetMap

©, OpenstreetMap contributors undefined n
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User interface

Control de las capas

@ Resultados W
" Processing results are available as > shoa_ifs_arivalTimes v®
. > shoa_115_mwhlLand T+ 1 @
OGC WMS/WES services and are > shoa_115_mwh ry®
> shoa_15_inundation T b ®
downloadable for the user. |
> shoa_115_epiCenter T+ 1 @
> Selected EG g
> available earthquakes T &
> eqg-selection: boundingbox T L&
&2 cCapas adicionales v
B3 Tsunami Flood Layers (CITSU) L&
> Powerlines ™ 1 &
> Hillshade T 4 &
> OpenStreetMap T L &

... the naming still needs some
work.
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Lessons learned

= WPS serves as a good framework for distributed geographical
systems

= Multiple output formats for WPS processes are often required
= |nput for the following processes in the workflow
= WMS/WEFS services to visualize results in the web frontend

= Compute-intensive processes need to implement caching or
pre-compute results to guarantee fast response times

= The process the chooses the best-fitting results for the given input
parameters

11/09/2019

35



Lessons learned

= Limits for automatic workflow derivation from Process

descriptions:

= Highly specific input parameters can only be described to a certain
degree in the ProcessDescription
- Requires discussion between the different process providers

= Using names of input and output-parameters for building the process
graph would be more of a workaround as typing information would be
lost

= Customizations of the user-interface may require intermediate steps
like the user selecting one of multiple process outputs.

= Process implementations with internal data often have limits where
they can be used
... like geographical extent
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Lessons learned

= Security related

= Browser accesses WPS Servers directly
—> WPS Provider needs to allow access for javascript from other sites
(CORS)
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