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Background, Problem Statement and T © @
Motivation

- Disasters are becoming increasingly present in our
everyday lives [1]

« Risk management and assessment of disasters has
gained in importance

= Crisis management makes strong use of
cartographic visualization techniques (COVID-19
dashboards [2]) and they are in demand

» The field of Cartography is constantly evolving [3]

« State of the art: disaster risk management is still
frequently conducted with static maps and reports [3]
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Research Identification and Mo @
Hypothesis

Aim:
Analyze the potential and the added value of
dashboards (as innovative and interactive cartographic

tool) in disaster risk management compared to
currently used media like static maps and reports.

Hypothesis:

Interactive cartographic visualization tools like
dashboards will be an upgrade for risk and vulnerability
assessment for natural and human-nduced disasters
and geopolitical risks.
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Research Objectives ME © @

I. Identify whether decision making and communication flow could be
improved by the interactive character of a dashboard compared to
static maps.

I. Identify whether dashboards as interactive cartographic
visualizations are a useful tool for risk and vulnerability assessment
for disaster risk management purposes.

i. Identification of a core user and his or her needs within the disaster
risk industry for a user centered dashboard design. Furthermore,
identify whether the dashboard will be accepted by the core user as
an altermative to static maps.

. Investigate whether the concept of a dashboard as an interactive
cartographic visualization is applicable to other potential user
groups, working in the disaster risk industry in different sectors.
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Methodology MM © @

ITC

To answer all research objectives methodology is
divided into four main parts:

Requirements analysis

Potential analysis
Dashboard prototype
Sector analysis
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Methodology — Requirements N © @
Analysis
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Methodology — Potential Analysis

Aim:

Investigate the applicability of
dashboards for vulnerability
and risk assessment in a
direct comparison to a
conventional static map used
in disaster risk management
from the Copemicus
Emergency Management
Service

= Method: Dashboard developed with

QGIS, ArcGIS Pro, ArcOnline and
ArcGIS Dashboards

= Method: Focus group test | with
objective part (efficiency and error
rate) and subjective part (user

satisfaction and effectiveness) with

two focus group test groups a 17
participants [4]
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Methodology — Dashboard Prototype TUTIH @ @

Aim:

| EMS Dashboard -
i ‘?fé\“ /%’7(, Portugal & Static Ma,
= Explore the potentially added / \ g p

value and usability of

dashboards in disaster risk i

management through their NG
interactive nature as an
altemative to conventional
methods like static maps and
reports

ITC

Requirements [ > Potential
Analysis Analysis
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provided by experts
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subjective
part with first

& second
focus group

Method: Dashboard developed with, i
ArcGIS Pro, ArcOnline and ArcGIS !
Dashboards, ArcGIS Web App Builder — l —

core user focus group

Method: Focus group test Il a 34
participants independently v

revalidating the key features
implemented in prototype

Method: Qualitative feedback of core / l \
user GAF AG by questionnaire

Disaster Risk Management Community
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Methodology — Sector Analysis

Aim:

- Test whether the concept of a
dashboard is applicable and
scalable to other potential user
groups and stakeholder,
working in the field of disaster
risk management
= Method: Contacting stakeholders

working in disaster risk management
but in different sectors

= Method: Online questionnaire via
SoSci-Survey (46 participants)
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Results MMl © @

Requirements analysis

Potential analysis
Dashboard prototype
Sector analysis
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Results - Requirements Analysis MMM © @

Key Features

= Qualitative expert interviews
= Little effort in the use
= High intuition
= Efficient bundling of information
= Exploring the complexity of the database
= No overloading of information
= Enabling the identification of trends, correlations and coherences
= Central arrangement of the maps
= Graphs and indicators to support comprehension of topic
= Easy to use, regardless of expertise and knowledge of topic

= Fun to operate
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Results - Requirements Analysis MMM © @

Core Aspects

= Qualitative interview with core user GAF AG:
Fast and intuitive data and information capture provided by the medium dashboard

= Appropriate interconnection and efficient consolidation of information and data
through interactive maps, graphs and indicators

= Profound and clear comprehensibility of the additional information content provided
by the graphs and indicators

= Meaningful visualization of information providing, at best, support in the decision
making process in the case of a catastrophic event

= Exploratory data analysis with the incorporation of the user of the dashboard

= Increase of potential client satisfaction through dashboards as a potentially
presentation medium for business orders

= Appealing design and visualization of data in the interactive maps and graphs
included in the dashboard

= Provided benefit compared to currently products such as static maps in disaster
risk management
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Results — Potential Analysis Tum @
EMS034 Dashboard

Cova do Vapor Vulnerability Index
- 0,426747
- Visible Parcels

T 265
]

_____ > Costa d\a(:apanca
- —_—
| =
.. =
P . . |

Dashboard EMS034

Static Map EMS034

Cartographic media static map and dashboard for direct comparison in the frame
of the focus group test |
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https://tu-muenchen.maps.arcgis.com/apps/opsdashboard/index.html#/41d65b634f4c40c7a1172ac5212daa3c

Results — Potential Analysis M © @
Focus Group Test I — Objective Part

"What is the Vulnerability Index of "What is the Vulnerability Index of

R P Objective part of the focus group test was
: performed to evaluate correctness (error
rate) and efficiency based on the answers of
i s the provided medium and if interactivity
— m (provided by dashboard) influences both
lnerabilty ndex casscaton s represented parameters
mostin theappa’;':(i\(is; ;Z\l,\; ?n:any parcels
o = Correctness:
T O — Dashboard outperformed the static map
P s e e e in terms of granularity and accuracy of
m Correct W Incorrec t answers
e ewin. . Efficiency:
irotvioinl -l It Testing revealed that the medium
o B | N B dashboard was more efficient, by being
I I I I able to solve tasks faster
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Results — Potential Analysis M © @
Focus Group Test | — Subjective Part

Subjective part aimed to

investigate how the participants ;. , e —

assessed the effectiveness of T vl B =

the medium and the degree of e " A

user satisfaction linked to the

used medium o crso |l L

= Effectiveness: e | e
Dashboards are perceived T e

Participants

highly effective in terms of
intuition and exploration

= User Satisfaction:
Dashboards reflect a high
level of user satisfaction
while interacting with the
medium
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Results - Dashboard Prototype MMM © @

ITC

Initial static map of core
user GAF AG for damage
assessment of the Tianjin
explosion 2015

Tianjin Explosion 2015 - Dashboard

£37.202.474

Built-Up Area's

Tianjin Dashboard
depicting the same and
additional information as
an interactive dashboard

—


https://tu-muenchen.maps.arcgis.com/apps/opsdashboard/index.html#/b67945389976438e9349ae27f7e953ec

Results - Dashboard Prototype MMM © @

Focus Group Test Il

S B = Summarized, the Tianjin Dashboard

P has been perceived as very positive
e by the 34 participants

"I think the dashboard bundlesthe information "I can explore the complexity of the database well
ffi Iy by using the dashboard”

= Participants thought the effort was
little, information was presented in
bundled and coherent manner and
they could easily operate the
dashboard

"I do not feel overloaded with information by the
dashboard"

= Some participants encountered their
limitations because they were either
over-or under-demanded by the

- — software

"although L am not familiar with the subject "l had fun operating the dashboard”
natter; | can easily operate the dashboard"

agres umpletely L ———
Newtral < Newtrsl
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Results — Dashboard Prototype MMM © @
Qualitative Feedback

= "due to the different layers and their attributes the capture of the information and data was very easy”
= 'information and data are suitably linked and efficiently bundled”
= "the information was presented in an easily understandable way and was sufficiently detailed”

= "since the focus can be placed on damaged and destroyed objects, the presentation can contribute
to decision making”

= "due to the large amount of information displayed, the user can be directed towards the topic and
gain a comprehensibility on a deep level”

= "for a large number of customers, the descriptive presentation of data, could increase customer
satisfaction through the use of a dashboard (easier grasp of the information and focus on the
essentials)”

= "the color scheme and combination of colors are selected intuitively. Discreet presentation of the
base map is ideally chosen in order to visualize the damage appropriate.”

= "in my opinion, a dashboard represents a clear added value compared to a static map. The user can
decide for himself or herself which information can be depicted, with simultaneous quantitative
evaluation of the displayed elements.”

- Very positive feedback on the dashboard prototype

=
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Results — Sector Analysis
Disaster Risk Community Profile

Mnf © @

ITC

Gender ratio Age distribution

24% 26%

male

female

17%

76%
30%

Employment per sector

A% 2%
7%
20-30
31-40 }

41-50

m51-60

W Above 60

™ |nternational
Organizations

HNGO's

M Private Sector

W Academia

Governmen tal

Authorities

None of the above

= 46 participants of contacted stakeholder successfully completed survey
= 76% male participants; 24% female participants

= Evenly age distribution

= Mostly Academia and Private Sector -NGO's and International Organizations

are underrepresented
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Results — Sector Analysis MM © @

ITC

Relative distribution of all used media per sector within the disaster risk community u Interactive maps re orts
,rep

o and static maps account
mostly for largest shares

m Dashhoards

°
2 em— in all sectors
K °
A  Other
International Organizations ° °
s u Dlscoverlng new trends
Govemmental Authorities _ - e M
like app use
Academia _ - et
0% 10% 20% 30% 40% 50% 100%
Percentage

Rating of the most used medium within Rating of the most used medium per sector
the entire disaster risk community

W [nteractive maps

W Reports

14

W Dashboards

= Other

iernalional Organizalions
= not answered

Presentations
Govarnmantal Authorities

Number of Stakeholder
o

m ..
- -lmagrams

Lists
80%  90%  100%
Medium Percentage
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Results — Sector Analysis Mo @

Dashboard use in the disaster risk community Dashboard use per sector

Other
NGO's

g

=

7}

3

Governmental Authorities _ -

10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Percentage

0

ES

W Yes, | am using dashboards for disaster risk management purposes. B Yes, | am using dashboards for disaster risk management purposes.

No, I am not using dashboards for disaster risk management purposes, but | would be interested. No, | am not using dashboards for disaster risk management purposes, but | would be interested.

m No, | am not using dashboards for disaster risk management purposes and | am not interested ® No, | am not using dashboards for disaster risk management purposes and | am not interested.

not answered not answered

= Arough third of the participants responded that they already use
dashboards for disaster risk management purposes
= Half of the stakeholder (48%) do not so but would be interested in using
dashboards
= =over 80 % expressed interested in using dashboards for disaster risk
management — variations sector wise occur

=
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Conclusion MM#E © @

ITC

I.  Identify whether decision making and communication flow could be
improved by the interactive character of a dashboard compared to static
maps.

. Identify whether dashboards as interactive cartographic visualizations are
a useful tool for risk and vulnerability assessment for disaster risk
management purposes.

i. Identification of a core user and his or her needs within the disaster risk
industry for a user centered dashboard design. Furthermore, identify
whether the dashboard will be accepted by the core user as an alternative
to static maps.

m. Investigate whether the concept of a dashboard as an interactive
cartographic visualization is applicable to other potential user groups,
working in the disaster risk industry in different sectors.

- What is the answer to those Research Objectives?

h
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Conclusion Research Objective | ME © @

Identify whether decision making and communication flow
could be improved by the interactive character of a
dashboard compared to static maps.

« Potential Analysis (focus group test | - objective part)

Results proved that dashboards enable faster and more accurate transfer
of risk-related data and information, which effectively can contribute to
facilitating decision-making as well as communication flows

« Expert Interviews (single statements)

Findings are also reflected in parts of the content of expert interviews

h
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Conclusion Research Objective Il ME © @

Identify whether dashboards as interactive cartographic
visualizations are a useful tool for risk and vulnerability
assessment for disaster risk management purposes.

= Requirements Analysis - pre-condition

« Potential Analysis (focus group test | - subjective part)
« Dashboard Prototype (focus group test Il)

« Dashboard Prototype (qualitative feedback)

« Expert Interviews (single statements)

- Combination of findings allow the conclusion that dashboards do
constitute a useful tool for risk and vulnerability assessment
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Conclusion Research Objective i ME © @

Identification of a core user and his or her needs within the
disaster risk industry for a user centered dashboard design.
Furthermore, identify whether the dashboard will be
accepted by the core user as an alternative to static maps.

= Requirements Analysis — Core Aspects

User needs were identified through qualitative interview with core user
GAF AG

« Dashboard Prototype — Qualitative Feedback

User needs were successfully applied which is validated through the
positive qualitative feedback

h
26 - Improvement of Decision Making and Communication in Disaster Risk Management through Cartographic Dashboards



Conclusion Research Objective lll TUTH © @

Investigate whether the concept of a dashboard as an
interactive cartographic visualization is applicable to other
potential user groups, working in the disaster risk industry in
different sectors.

= Sector Analysis
= A big YES!
85% of the questioned stakeholder expressed an interest in dashboards

High willingness to use dashboards for disaster risk management
purposes
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Conclusion MM#E © @

ITC

I.  Identify whether decision making and communication flow could
be improved by the interactive character of a dashboard compared
to static maps.

. Identify whether dashboards as interactive cartographic
visualizations are a useful tool for risk and vulnerability
assessment for disaster risk management purposes.

i. Identification of a core user and his or her needs within the disaster
risk industry for a user centered dashboard™ design. Furthermore,
identify whether the dashboard will be accepted by the core user
as an altemative to static maps.

m. Investigate whether the concept of a dashboard as an interactive
cartographic visualization is applicable to other potential user
groups, working in the disaster risk industry in different sectors.

Hypothesis:

Interactive cartographic visualization ic uls like dashboards will be an
upgrade for risk and vulnerability; «ssessment for natural and human-
induced disasters and geopc'®*:~al risks.
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Outlook MMl © @

Numbers and intensity of natural and anthropogenic
disasters continues to rise 2> accelerated by climate
change [5]

Field of disaster risk management is constantly
evolving, and its increasing importance has tumed a
small community into an entire industry

- Structuring more and more information technically
into one application while degree of automation can
be expected to continue to rise in the future

Beirut explosion in Lebanon 2020
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YOUR ATTENTION

This is a koala
(Source, 2018)
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