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MU | Environmental computing — working definition

Common characteristics

B |nvolves advanced modelling of environmental phenomena
— Multi-model, multi-scale
— New phenomena, new approaches
— Inter- or transdisciplinary nature

B Aiming at producing actionable knowledge

— Problem oriented: hazard analysis, risk management and reduction,
operational disaster response

® With robust management and sustainability approaches

— Ambition towards infrastructure-like services

— Availability and reproducibility of results — beyond lifetimes or projects and
research careers
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MU e Demand for environmental computing

"Ill" “\,

€ UNISDR

The United Nations Office for Disaster Risk Reduction Connect and convince to reduce disaster impacts

WHOWEARE v WHATWEDO v WHEREWEWORK v WHO WE WORKWITH ~

HOME WHAT WE DO WE INFORM GLOBAL ASSESSMENT REPORT
Global Assessment Report

MAKING DEVELOPMENT SUSTAINABLE: THE
FUTURE OF DISASTER RISK MANAGEMENT
The GAR is a comprehensive review and
analysis of disaster risk and risk
management. It is published every two years.
GAR15 was launched in March 2015, it looks at
how to make development sustainable.

Visit the GAR15 website - M # :

The Third World Conference on Disaster Risk
Reduction took place in 2015.

The Global Assessment Report on Disaster Risk Reduction (GAR) is a
biennial global assessment of disaster risk reduction and
comprehensive review and analysis of the natural hazards that are
affecting humanity. The GAR contributes to achieving the Hyogo

"World threatened by
dangerous and unacceptable
levels of risk from disasters."
-- Ban Ki-moon, United Nations

-
Secretary-General, 2015 Framework of.Act.lon (HFI.\) through momtgnng nék. patterns a.nd trgnds we cam al II
and progress in disaster risk reduction while providing strategic policy

MNM M. Heikkurinen ISGC 2016 3

TEAM



_ GAR - Global Assessment Report on Disaster
LMU| | Risk Reduction 2015

Gv R T Global Assessment Report on Disaster Risk Reduction 2015

Making development sustainable: The future of disaster risk management

Home Pocket GAR GAR 2015 Main Report Documents Data Download Press

Foreword At aglance Preface Introduction Part | Part Il Part Il Backmatter {(‘ {‘ '}

http://www.preventionweb.net/english/hyogo/gar/2015/en/home/GAR_2015/GAR_2015_6.html
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L Demand for environmental computing
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- 5 www.unisdr.org/partners/academia-research/conference/2016/

" Apps @ The product lens - [ GreenStream | The What time is it? Wo LRZ Sync+Share [ Altmetricit! ¢ Project Overview |

UNISDR PreventionWeb

UNISDR SCIENCE AND TECHNOLOGY CONFERENCE ON
THE IMPLEMENTATION OF THE SENDAI FRAMEWORK
FOR DISASTER RISK REDUCTION 2015-2030

27-29 JANUARY 2016 | GENEVA, SWITZERLAND

ABOUT THE CONFERENCE PRACTICAL INFORMATION CONFERENCE UPDATES

The conference aims to bring together
the full diversity of the science and
technology community, policy makers,

Badges / Summary of Outcomes

Distribution will take place from 15:00 %
to 18:00 on Tue 26 Jan and from 8:30
to 9:45 on Wed 27 Jan. Participants

View the conference video
and photo highlights

practitioners and researchers from all
geographical regions, at local,

national, regional and international
levels to discuss how the science and
technology community will best
support the implementation of the
Sendai Framework for Disaster Risk
Reduction 2015-2030.

The UNISDR Science and Technology
Conference on the implementation of

are invited to pick up their badges at
their earliest convenience to avoid

delays.
% Call for Abstracts

[Q List of Abstracts for Poster
Sessions

[A Practical Information

Conference Outcome
Presentation

List of Organizations
Participated

[A Terms of Reference of
UNISDR Scientific and
Technical Partnership

| So, <em>Tsu</em>

BACKGROUND
DOCUMENTS

9 Application for joining to the
Science and Technology
Partnership

Sendai Framework for
Disaster Risk Reduction
2015-2030

Sendai Framework for
Disaster Risk Reduction
2015-2030

Chart of the Sendai
Framework for Disaster Risk
Reduction 2015-2030

>
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wowe: Key Gaps
LMIU | | seserrs y Bap

(as observed during the DRIHM project)

Technical interoperability and portability
— Models
— Data formats
— Execution environments
— Metadata describing them

Semantics

Workflows linking all of the above together

— Pre-DRIHM hydrometeorological model chain would have taken weeks of
manual integration work

— Despite the fact that webservices and science gateways are available

MNM




wowe: Actionable Knowledge
[MU| s

How we could have used the information
if it was available beforehand?

How could we utilize the outcomes of environmental computing for
societey?

® Links with civil protection

m Risks due to a disaster with a certain probability vs. certain risks

related to evacuation
— False alarms? We don’t want to be the “computer that cried flood”

— There are rules regarding how much of a lead-time warning the population
needs (30 minutes warning might make society more vulnerable)

MNM




wowe: Communicating the Results
LMU| &

MONCHEN

How can non-scientists use the information?

®m Civil protection model probably fairly well-established
(“client” is used to data with certain uncertainty built in)

®m Risk reduction: need to answer questions related to long-term

infrastructure development projects and policy formation
— Injecting uncertain data into political process!!
— Dealing with financial interests unavoidable: protection infrastructure in
itself, impact on development:
e No building permits on flood-prone areas, housing developers not happy

e Re-classifying existing housing, house owners not happy (lose flood insurance
or increase in premiums)
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,,,,,, How to address the technology-related
LMU iz challenges?

B Case: HMR model chains

MINM M. Heikkurinen ISGC 2016 11




LMU T HMR model chain - conceptual

UNIVERSITAT
MONCHEN

! |
: ) / / Experiment Suite 1
A (A I M& Rainfall
G |
NWP Multi-model Stochastic
Ensemble Downscaling

Experiment Suite 2

Discharge
Pluvial Flooding (from Runoff)
Impact Lé‘ N\ U
A ’ ".‘:7.:.‘ — .J. 1
' A | 11 Sl Experiment Suite 3
Flow Model Water Level,
Flow & Impact

| E <
A
U Fluvial Flooding (from River)
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LMU | e Initial DRIHM HMR model chain components

Rainfall

NetCDF Bridge
RainFARM 1

NetCDF Bridge =)

UNIVERSITAT
Raingauge
Observations
NetCDF Bridge NetCDF Bridge NetCDF Bridge WaterML 2 Bridge

P-Interface — NetCDF 1.6
—h " —

H NetCDF WaterML 2 NetCDF WaterML 2 NetCDF WaterML 2
Discharge

Stream Flow

Observations

WaterML 2 Bridge WaterML 2 Bridge WaterML 2 Bridge WaterML 2 Bridge

l l l l

Q-Interface - WaterML 2.0

! s

Water I eve | OpenMI WaterML reader mwaterw 2 Bridge

Flow & Impact !

Gridded data
NetCDF 1.6

Point series data

WaterML 2.0
Mascaret arer
t O-Interface
OpenMI 2

RFSM

l l Single

Property Damage

OpenMI composition

w Single/Ensemble
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eScience infrastructure to support
environmental computing
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eScience infrastructure to support
environmental computing
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eScience infrastructure to support
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IMU| e Making “The Magic

Operations (LMU) Model Developer
Input Input
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IMU| e Model metadata snippet

MONCHEN

Basic Metadata

Citation
~Jitle: RIBS Bisagng

Creation Date: 2011-05-04
Abstract: RIBS version 2.5. The Real-time Interactive Basin Simulator (RIBS) model is a distributed hydrological
rainfall-runoff model that simulates the basin response to an event of spatially-distributed rainfall. This model was
designed for real-time application in medium-size basins. The model follows the structure of the grid of a digital

terrain model in @ matrix form. The data are stored in layers of raster-type information, which are combined to
obtain the model parameters. This instance covers part of the Bisagng catchment to study the Genoa flash flood of
Nov 2011.
Point of Contact
Lustodian Organisation Name: Technical University of Madrid

Custodian Online Resource: www.upm.es

Responsible Individual
Name: Luis Garrote
Organisation: Technical University of Madrid
Position: Full Professor

Address and Email: |.garrote@upm.es

Descriptive Keywords: Rainfall, Runoff, Model

Topic Category Code: Geoscientific Information

Date Stamp: 2011-12-02T12;11;08
urnsoggc:def:crs: EPSG::4326

Extent: 8.88,44.37; 8.88,44.50; 9.09,44.50; 9.09,44.37
Technical Metadata

Programming Language: C++

Supported Platforms: Linux
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Resource A
/home/drihm

bi - v 2
E 1y (7 ) !"

start.sh output.tg

M1
A N

input.fgz

N

\ \
\ \ 4
~ N

) (3) —
1 Install/Update 1 Extract input Execute ~ Collect " Tidy
) bin &1ib data & config simulation output up .
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MU | Could you just use Cloud or containers?

MONCHEN

® Yes, but you'd still need to:
— Port applications (in most cases) or bridge between different clouds
— Bridge between different Cloud systems
— Have functions similar to static data & binary repositories
— Accept some performance penalty
— Find mechanisms to maintain libraries in the VMs (versioning)
— And most importantly: collect the model metadata(!)
m Will all the resources have a Cloud or container interface
— We are starting to lean towards “eventually yes”, but are we certain?

B Conceptual framework and many of the components should be

reusable
— “Export to VMs” functionality for the binary/static data repository?

MNM




Conclusions
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UNIVERSITAY
MONCHEN

B [tis possible to take software components not originally intended
for distributed environments turn them into DCI services
B The model metadata approach, execution environment (“start.sh
process”) and supporting processes protect against errors that
could otherwise be hard to detect
— E.g. slightly different behaviour of pre-installed libraries
— Crucial in a system that contains model chains that are potentially executed
automatically
® The process of building and testing the “user space” execution
scripts:
— structured the collaboration

— recorded tacit information about the model and its behaviour
e E.g. the environmental dependencies included in the metadata

MNM




wowe: Conclusions 2
LMU | e

® The model could easily be extended
— To other scientific disciplines
— To use container-based resources or arbitrary cloud services
B The dedicated effort is mostly related to (technical) model
descriptions

— The approach leverages development efforts in both DCIl and broader Un*x
community

— The model description overhead should be seen largely as an investment in
the model developer/operations relationship

B The portability of the model was tested during the DRIHM2US
project
— Adding XSEDE resources didn’t require any changes in the SW(!)
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wowe: For more information
LMU
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B Environmental computing
— www.envcomp.eu
— info@envcomp.eu

m DRIHM framework

— Nils gentschen Felde (felde@nm.ifi.Imu.de)
MNM-Team, LMU, Munich Germany
www.mnm-team.org
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