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Executive Summary
In furtherance of the SENDAI framework, the ImProDiReT project started in March 2018
with a lifetime of 24 months with the financial support of the European Union Civil
Protection Mechanism. The project aim is to improve risk governance within the
Transcarpathian Communities in Ukraine, with a case study of the Solotvyno village. In the
first project year, ImProDiReT has collected risk assessment geodata for the larger
Transcarpathia region and Solotvyno municipality in Ukraine.

Transcarpathian region is situated in the West of Ukraine. Geographically the region is
dominated by the northern part of the Carpathian mountain range, which stretches from
Poland and Slovakia in a horse shoe form into Romania, crossing Ukraine. The population
of Transcarpathia is multi-ethnic, with several large minority groups, for example
Romanians, Hungarians, Russians and Romas. Since the collapse of the Union of the
Soviet Socialistic Republics (USSR) the logical connections between Ukrainian institutes
and institutions with relevant data on hazards and risk of disasters and the local and
regional administration were disturbed. An open, transparent exchange of information has
become increasingly difficult at all levels, also in addressing cross cutting issues. In respect
to the Sendai framework problems can be seen in the field of understanding risks, risk
reduction governance and investing in risk reduction management. Thus, the main
objectives of Work Package 3 are to:
•

•

design, develop and verify a method for risk evaluation and decision making. This
method was built on the work and input gathered in other work packages, most
prominently Work Package 1: Hazard and risk mapping.
In addition to the input received from other Work Packages, WP3 focused on best
practices, academic literature and innovative ideas to develop these methods, to
ensure we build on these practices.

D3.4, the joint decision-making approach documents the resulting framework for joint
decision making, including the resulting flood preparedness GIS-based mobile app that will
be used in the future to map the various actors and stakeholders, their relationships and
their roles / mandates in relation to Tysa flooding and improve flood risk management. The
deliverable also describes the development of the mobile application, so it can be adopted
to other contexts. Like D3.3 this deliverable detail two parts: (1) the approach followed to
design the flood preparedness GIS-based mobile app, along with the mobile app, and (2)
the application of the flood preparedness GIS-based mobile app to the specific
ImProDiReT case (WP4), which is the Tysa River Flooding, along with the results of this
application as they feed into the overall project roadmap.
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1
1.1

Introduction
Motivation and Objectives

The main objective of Work Package 3 is to design, develop and verify a method for risk
evaluation and decision making. This method has been developed and it build on the work
and input gathered in other work packages, most prominently Work Package 1: Hazard
and risk mapping. In addition to the input received from other Work Packages, WP3
focused on best practices, academic literature and innovative ideas to develop these
methods, to ensure the ImProDiReT project build on these practices.

The outcomes of WP3 focused on three main components: (1) a review of the state of the
art (both within the scope of the project, as for the existing risk evaluation method), (2) a
risk evaluation approach, building on the results of Work Package 1, and (3) a method for
joint decision making to improve the community resilience building on the combined results
of WP1 and WP2.

The combined outcomes provided a novel method that builds on existing risk evaluation
methods and adds the involvement of local community and stakeholders. The resulting
interactive process support the embedment knowledge in the various local organizations,
raise the awareness in the local community and empower stakeholders to translate risk
mapping into effective and comprehensive action.

The methods that the ImProDiReT project developed, adhere to several principles that are
derived from the overall project objective and scope, including inclusive, transparency,
replicability, and scalability. These ensured that the method and the application of the
evaluation is replicable in different contexts and as such can be re-used. The method is
also scalable, ensuring that the method can be applied to different contexts of different
sizes, and can be scaled up or down as needed. Inclusiveness and transparency ensure
that the outcomes, including the methods as well as the results of applying these, are
accessible, understandable, and usable by the various stakeholders. This includes
partners directly involved in the project, the wider community of actors affected by the
project, as well as other interested parties who might benefit from the work in the future.
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1.2

Relation to other WP 3 deliverables

The outcomes of WP3 focus on four main components:
1.
2.
3.
4.

Deliverable 3.1: A review of the state of the art (both within the scope of the project,
as for the existing risk evaluation method);
Deliverable 3.2: A method to identify local requirement
Deliverable 3.3: A risk evaluation approach, building on the results of Work Package
1, and
Deliverable 3.4: A method for joint decision making to improve the community
resilience building on the combined results of WP1 and WP2.

The combined outcomes of D3.1, D3.2, D3.3. and D3.4 provided a novel method that build
on existing risk evaluation methods and incorporated the involvement of local community
and stakeholders. The resulting interactive process is intended to support the embedment
of knowledge in the various local organizations, raise the awareness in the local community
and empower stakeholders to translate risk mapping into effective and comprehensive
action.
D3.1, D3.2 and D3.4 are interconnected and inform one another, as illustrated in Figure 1.
The remaining part of this sub-section will discuss how D3.4 is related to D3.1 and 3.2.

D 3.1
Citizen Science
State of the Art
Analysis

D 3.2
An approach to
identify local
requirements
D 3.4
Joint Decision-making
method for the
Transcarpathian region Tysa River

Figure 1 Relation of D 3.3 to Previous WP3 Deliverables.
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D3.1: State of the Art analysis
The analysis determined the current state of the art for both the risk evaluation (D3.3) and
(joint) decision making approaches (D3.4). Furthermore, the local circumstances (from
WP4) were examined, providing specific requirements to be considered. The combined
outcome of these activities, provided a thorough review of existing methods and best
practices and identified which of these are applicable and if so, to what extent.
D3.2: An approach to identify local requirements
The analysis presented gaps between the existing approaches and the specific local
needs, providing the necessary input for the development of new approaches and their
evaluation criteria. The outcome of D3.2 was a list of elements of existing practices,
frameworks and guidelines for both risk evaluation (D3.3) and (joint) decision making
approaches (D3.4), that can be integrated with each other and are applicable to the local
context.
D3.3 Risk evaluation approach
This deliverable describes the risk evaluation approach process in two parts:
1.
2.

the generic approach followed to define and design the risk evaluation approach,
and
the application of this approach to the local context including the resulting specific
risk evaluation.

The deliverable will both a wider audience in describing and demonstrating the approach,
as well as provide specific input for the further ImProDiReT project for use in other work
packages, and in particular in WP4. D3.3 was not specifically an input into D3.4 because
it dealt with different hazards (land subsidence risks as opposed to flooding) and a different
case study (Solotvyno municipality, as opposed to the wider Transcarpathian region). Even
though it is not a direct input into D3.4, the general approach is useful in conducting risk
evaluation in relation to flooding along the Tysa river.

1.3

The structure of this document

D3.3 is structured as follows: After this introduction, we explain the methodology that we
used to design and implement the joint decision-making approach. Then, we provide
explanatory notes on the DRR Platform Meeting on the Tysa Floods. It details the workshop
that led to the development of the iTYSA flood preparedness mobile GIS-Based app.
Section 4 discusses the design architecture for the joint decision-making approach (iTYSA
flood preparedness mobile app) and explains the core advantage of the iTYSA flood
preparedness mobile GIS-Based. D3.4 ends with brief concluding remarks on the core
elements of iTYSA (Section 6). The final part of the document contains the annexes and
references.
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2

Methodological Approach

D3.4, the joint decision-making approach documents the resulting framework for joint
decision making, including the resulting flood preparedness GIS-based mobile app that will
be used in the future to map the various actors and stakeholders, their relationships and
their roles / mandates in relation to Tysa flooding and improve flood risk management. The
deliverable also describes the development of the mobile application, so it can be adopted
to other contexts. Like D3.3 this deliverable detail two parts: (1) the approach followed to
design the flood preparedness GIS-based mobile app, along with the mobile app, and (2)
the application of the flood preparedness GIS-based mobile app to the specific
ImProDiReT case (WP4), which is the Tysa River Flooding, along with the results of this
application as they feed into the overall project roadmap.

Methodologically D3.4 comprises of five phases:
1.
2.
3.
4.
5.

the preliminary and planning phase;
situation analysis phase;
data collection and analysis phase;
mobile application design phase; and
involving social (interest) groups into using the mobile application to improve flood risk
management along the river Tysa.

These five phases were readjusted to fit into the project objectives and a new
methodological approach was developed as illustrated in Figure 2.

Preliminary
and
Planning
Phase

• DRR Platform
meeting
• Requirements
elicitation
• Prototype
development

Situation
Analysis and
Agreement
on the
Method

• DRR Platform
meeting
• 3 priorities
• Agreement on
specifications
of iTYSA
• iTYSA data
management

Data
collection
and analysis
phase

• Development
of prototype
• Agreement on
key elements
• Agreement on
data sharing

Mobile
application
design
phase

• Prototype
• User
experience
design
• Final app

Flood Risk
Manageme
nt
(Application
of App)

• Validation of
the app
• Translation of
the app into
Ukrainian
• Upload into
Google and
Apple Stores

Figure 2 iTYSA Flood Risk Management Methodology

2.1

The preliminary and planning phase

At this first stage, the important issues were discovered, mapped and discussed by the
key stakeholders. Information was gathered by searches; collecting articles, news reports
and literature; and by conducting DRR platform meetings; workshops; and interviews. At
this time existing communities were found and new ones started to form.
Key Participants
ARDZ, Delft University of Technology, RAN, DRR Platform members, community organisers,
project team, community members and the public.
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2.2

Situation analysis phase

ImProDiReT held several Project Meetings in Uzhgorod on the week starting 14th July
2019 and amongst them was a Disaster Risk Reduction (DRR) Platform meeting on 16th
July 2019.

Transcarpathian water authorities and other stakeholders attended the workshop. The
purpose of the workshop was to discuss the flooding that occurred on May 2019, in
Transcarpathia. According to the official information, 168 households in 17 localities of
Ivano-Frankivsk region were flooded in one day. This was due to the heavy precipitation
rate, which was observed in the area on 29 and 30 May 2019. More details about the
flooding can be found on this website: https://112.international/society/168-households-in17-localities-of-ivano-frankivsk-region-flooded¬ over-day-40255.html

According to the official regional state emergency service (SES) presentation, during the
workshop, the following were the effects of the floods: (1) There was a young child who
died. The child fell into the river; (2) Flooding of more than 3000 hectares; (3) Flooding of
more than 100 households; (4) Flooding and the damage of 20 farming infrastructures; (5)
10 – 20 local authorities in the Transcarpathian region were affected; (6) Flooding of many
river dams and roads; (7) Flooding and destruction of many properties; (8) The flood©ImProDiReT Project
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related renovation costs up to 600 million; (9) The regional SES had to pump up to 32,000
cubic meters daily, out of the households; (10) 31,000 power brigades were involved.
The participants noted that the local authorities got the information on the flooding when it
was too late. Also, most of the participants agreed that the biggest problem was having no
systems to inform the local communities on the flooding, on time. One participant
summarized the problem as the need to “press the early flood warning button on time.” To
address this gap the Delft University of Technology was tasked with the responsibility of
developing a mobile application for the Tysa river to act as an early warning advisory by
sending location-based (GIS)
Key Participants
ARDZ, Delft University of Technology, RAN, IGS NASU, DRR Platform members, community
organisers, project team, community members and the public.

2.3

Data Collection and Analysis

A subsequent DRR platform meeting was held to present the mobile application prototype
and get feedback about the App generally and its Development particularly. ARDZ also
discussed the App directly with Mr Buryshyn and his team in details before the DRR
Platform meeting in November 2019. ARDZ got some recommendations from them, which
were included in the short minutes from the Platform meeting.

First, they recommended to include in the list of the flood risks villages, which are in the
area of the Tereblya Hidro-electrostation, because they are in the high-risk zone (damage
distance) from the crash wave. ARDZ made an official letter to the Department of Mr
Buryshyn, as also the Water Management Department (to deliver all the Data, as discussed
discussed in the meeting). IARDZ also called Mr Osiyskii from Water Management
Department, and they are promising to deliver data as soon as possible to ARDZ.
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Mr Buryshyn, ARDZ also had a fruitful discussion about future maintenance and updating
of the App. The agreements made were: relevant departments will update their own data
(Water Department is responsible for the water level, hydrometeocentre for the weather
forecast, Civil security Department for the warning and SES for the evacuation). It was also
agreed that the general ownership belongs to the RSA (Regional State Administration).
RSA has the technical capacity for the specific role and can connect all the services
together and maintain the App.
ARDZ also got interesting information in a private conversation with one of the workers
from Water Management Departments - she told ARDZ that according to new Water
Directive SES is responsible for the mapping of flood risk zones, and as far she knows,
they have already done it for Uzhhorod river. Finally, onthe web page of the Uzhhorod
University, ARDZ found one exciting old project, which is interesting for the App
(information contained in the leaflet).
Annex A Leaflet of Previous ARDZ Project

Key Participants
ARDZ, Delft University of Technology and DRR Platform members responsible for managing
floods

2.4

Mobile Application Design Phase

The design of the iTYSA mobile application begun immediately after the Disaster Risk
Reduction (DRR) Platform meeting on 16th July 2019. This entire process of designing
the Mobile application’s interface for iTYSA is broken down into 3 major phases:
1. Planning
2. UX (User Experience) Design/Wireframing
3. Visual Design and Subsequent App Development
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2.4.1. PLANNING
2.4.1.1.

Define the problem

The first step the Delft University of Technology used for the mobile app UI design process
was problem definition by developing a statement to address what issue is being solved
by the iTYSA app. iTYSA app is going to address the issue of difficulty in making slow flood
management decisions at various levels of governance once it is confirmed that a flood will
occur, in reference to the river Tysa. Similarly, Value proposition statement that explains
what this app does is: This app helps you in addressing the flood problem around the river
Tysa by providing early warning flood alerts and improving flood risk management.
Key Participants
ARDZ, Delft University of Technology and DRR Platform members responsible for managing
floods

2.4.1.2.

Do Market Research

The market research involved looking at all the mobile apps developed to improve flood
management all over the world. It consisted of studying what the other flood management
mobile applications contain and how well their strategies are working out. The market
research provided hands-on idea about the USP of mobile applications made in the same
domain by other flood risk management mobile app developers. It will provide the Delft
University of Technology regarding the details of the negative and positive points of the
applications.
The key flood management apps that were researched including their respective
webpages are:
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.

I-REACT
Hazards
Flood Check
Iflood
FloodCitiSense
GhanaFloodApp
KC Flood
Floodup
MyHazards
HazardNotifier
Rivercast
Iseeflood
MyWaters
Venicetideslite
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15.
16.
17.
18.
19.
20.

Hi!tide Venice
VicEmergency
FloodWatch
FloodRisk
MyFloodRisk EU
MyFloodRisk Accra

Key Participants
Delft University of Technology

2.4.1.3.

Identify Target Audience

The water management department of Tysa river basin considered and processed the Delft
University of Technology and developed a letter request from 12.10.2019 № 03-11/2019
about the materials, needed for the further development of Application within the limits of
its responsibilities and powers. The Department has provided the following materials which
are essential in identifying the target audience:
1. List of villages and settlements of Transcarpathian region, which are staying
unprotected and can be flooded because of the absence of dams as of 01.01.2019.
This list yearly after the update is also submitted to the Civil Protection Department
of the Regional State Administration, SES of Transcarpathian region and Water
management Agency of Ukraine.
2. Water levels and the stages of flood protection on the state Water posts of the
Transcarpathian region.
3. Characteristics of flood protection degrees.
Together with this data the Water Management Department also recommends the use of
open data from web-page of Water management department of Tysa river basin
(https://buvrtysa.gov.ua/newsite/ ), namely:
1. data from the main page and the data from interactive map АІВС Tysa;
2. data of the page of the digital map with the location of the water protection hydrotechnical facilities and their main characteristics.

©ImProDiReT Project

13

PU

26022020_ImProDiReT_WP3_D3.4_JointDecisionMakingMethod.docx

Based on this information, the Delft University of Technology created user personas and
User stories to answer the following questions:
•
•
•
•
•
•

What is the user demographic?
What is the goal of this application in relation to this user?
What is the motivation of this user to use this particular kind of application?
What is the frustration that is caused by other such applications and how we are
targeting those point in this application?
How this application meets the needs of this user?
Finally, the Delft University of Technology made an Information Architecture map

The next phase that the Delft University of Technology undertook was to map down the
key features are to be incorporated into the mobile application. The aim is to successfully
interrelate every feature that is being listed down. This document, helps in the conveyance
of all the information about the application features in a simple unidirectional way.
Annex B: Letter from the Water Management Department
Annex C: List of the settlements and territories of Transcarpathian region that remain
unprotected and can be flooded
Key Participants
ARDZ, Delft University of Technology and the Water Management Department
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2.4.2. STEP 2: UX DESIGN / WIREFRAMING
2.4.2.1.

Wireframing

A wireframe, in a layman’s language, is a visual representation of the interactive designed
crafted above, provided only the main elements are taken into consideration. It is the
process of deciding which interface element will appear on the main page, based on the
priority and interactivity of the design. While many people use Sketch or Omnigraffle, the
Delft University of Technology relied on Adobe Adobe XD to build wireframes. Wireframing
was done as a High Fidelity Mockup, due to the requirements analysis. The Basic idea
used was to make an information structure and create an interaction pattern out of it. This
is the first step in which the mobile app UX design process gets materialised and can be
taken forward.
This phase, at Delft University of Technology holds immense importance to validate the
idea from the design point of view and get a clarity of the idea.
1.4.2.1.

Prototyping

After the wireframe of the application was finalised, at Delft University of Technology, it
was made into a clickable prototype. This is done to get an idea about the user intuitiveness
with the UX of the application. Adobe XD was also used to develop the prototype which
can be sent across a closed audience for real-time feedback about the UX. If there were
any changes to be made, then the design was re-iterated among the design team and the
decided changes were made and the App UX was finalised. This is an ardently important
stage of mobile app development; prototyping was able to help ARDZ to initiate the process
of raising more funds for the app development process and its subsequent application,
prior to completion of actual mobile application.
Key Participants
Delft University of Technology, RAN and ARDZ

2.4.3. ELEMENTS IN VISUAL DESIGN AND UI DESIGN
2.4.3.1.

Make Style Guides

A mood board is expected to be designed after the project (based on the time availability
and other considerations) based on the colour palette of the design theme and the feel it
needs to convey and, in the end, a style guide will be formulated (based on the time
availability and other considerations) with the selected typography and colour schemes.
This makes the first step towards concrete designing of the UI of the mobile application.
Please note that the UI will be also highly affected by the current trends of the time and the
preferences of the people and cultures in Ukraine.
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2.4.3.2.

UI and Final Prototyping and App Development

A final prototype will be made with all of the features incorporated into the app design and
sent to the development team for coding. This was not possible in the project lifespan since
the data was received one week before project closure.
After this one iteration, an MVP (minimum value product) will be made and send to ARDZ
(based on the time availability and other considerations) and if and as there are changes
required, they can be made in the final design of the application. This process will remain
more or less the same for Android as well as iOS app design process. The changing mobile
app UI design trends, user preferences, emerging technologies, will require the design
team to iterate their design repeatedly to make the mobility solution a market-fit for the
Transcarpathian region and also the wider EU region.
There can be motion design incorporated in your apps which can make them come alive.
Similarly, many other things can be incorporated into the app as per ARDZ requirements
(based on the time availability and other considerations).

Key Participants
ARDZ, Delft University of Technology and DRR Platform members responsible for managing
floods

Annex D: Data provided by the Water Management Department to facilitate the mobile
app development process.
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3

DRR Platform Meeting on the Tysa Floods

3.1

Tysa River Flood Preparedness

The Tisza River Basin runoff is highly variable – there are alternate periods of drought and
flooding that are difficult to forecast and manage effectively.
Water scarcity and droughts, and floods and excess waters are major pressures in the
Tisza River Basin, and very likely climate change will increase these pressures, as well,
although the climate projections loaded with several uncertainties have to be considered
during the planning processes.
Priority pressures and related impacts in connection to floods and excess water are hydro
morphological alterations due to flood protection measures, accidental pollution due to
flooding, disconnection of adjacent wetlands/floodplains, solid waste. Despite national
regulations, solid waste remains a problem in the Tisza River Basin, mainly due to illegal
waste disposal in the mountainous area in the Upper Tisza Basin.
Research indicates that main challenge of Disaster Risk Reduction (DRR) is the weak
participation of stakeholders in decision-making processes. Most of the affected persons
receive flood alerts when it is too late and they cannot respond. This issue provides details
on the DRR workshop held on 16th July 2019 that discussed the main challenge facing the
Tysa River and proposed solutions. The DRR platform community reiterated the need to
provide real-time flood alert information to the affected community and enhance civic
engagement in flood management.

3.2

DRR Platform Meeting to Discuss the May 2019 Floods

3.2.1. INTRODUCTORY REMARKS ON THE DRR PLATFORM MEETING
The workshop begun with presentations from key regional governemtn institutions on the
flooding situation in May 2019.
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Thereafter, the participants were divided into two groups to discuss the following:
The positive aspects of the May 2019 flooding;
The negative aspects of the May 2019 flooding;
Key learning points
Positive outcomes of the May 2019 flooding;
Areas that need further improvement; and
Five non-financial DRR measures to be taken.
3.2.2. POSITIVE ASPECTS
The positive aspects of the May 2019 flooding were:
The flooding decision support system was reliable, and the predictions occurred
as stated.
The state agencies were well informed of the upcoming floods.
Some communities were able to mobilize human resources within a short notice
and build local rescue teams.
3.2.3. NEGATIVE ASPECTS
The negative aspects of the May 2019 flooding were:
Information delivery to the local level is very wanting
Emergency services capacity is extremely limited
Limited financial resources for flood management and completion of the flood
protection program
Insufficient safety construction in current infrastructures.
Not enough monitoring of potentially flooded areas.
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3.2.4. KEY LEARNING POINTS
Key learning points were:
Never to underestimate the value of the volunteers within the flood-affected
community.
The need to raise awareness on flood-related emergencies, to warn and inform
people.
Occasional training and workshops for the local government and communities, on
flood protection, should be conducted.
There should be more respect and commitment to water safety programs at the
school level.
Delivering the information to young people, students, children, based on the
accident and the death of one child.
Information exchange between neighbouring countries can be improved.
Use the hydrological posts and information from neighbouring countries to
forecast and predict floods.
Even though money is a significant challenge, there is still some intangible nonfinancial work that needs to be done.
The flood recovery plan should be developed in advance before the floods occur.

3.2.5. POSITIVE RESULTS OF THE MAY 2019 FLOODS
One celebrated result was the ability of the local government and community in some
regions to quickly and jointly take risk reduction measures a few hours before the
forecasted floods. These actions ensured that some areas that were predicted to be
flooded were not flooded because of the community actions. One of the participants spoke
not as a state agency representative, but as a member of his community. He started his
speech by stating:
Statement by one of the participants
“We are not waiting for the water department to come and help us; we know we have to do
whatever we can to address the situation. The water department provides very basic
facilities, but we can do more. We have many women and men who helped to build
sandbags. People are well informed and know they have to be involved. We go to the
authorities in our village and request for resources and do what we can even before receiving assistance from the authorities. We know that if we are not active, no one will help,
so that is how we act. There is a bureaucracy problem, money comes late, and it makes no
sense. To summarize community has to be very active. Second, people have been involved in
pumping water out of households. Every time the emergency happens, we know that there
are staff who come to help us. As a citizen of the area, I know that I have to adapt my
mentality, and I know I am in a high-risk zone. I also understand that they plan to build a
dam, and it comes to my territory, and this also increases the flooding risk. I have to
understand that this might happen and have to agree to be actively involved in the process.”
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3.2.6. AREAS IN NEED OF IMPROVEMENTS IN FLOOD MANAGEMENT
Areas that need further improvement are:
-

Citizens are informed of the floods on time.
People should be informed of the approved plan of action – when the emergency
occurs.
The local government is informed, trained and well prepared for the floods
Good cooperation between citizens (improve on volunteerism and collaboration
between citizens)
The communication of the floods is too technical and idealistic. It should be more
visual and more detailed information to focus on outcomes rather than purely
technical.
The flooding mechanism should determine and cover damages.
Stop the uncontrolled building and construction along the river banks.
Control the pollution of the rivers and improve waste management.

3.2.7. PROPOSED DRR MEASURES
The meeting proposed the following five non-financial DRR measures to be taken (the
responsible institution in brackets):
-

-

Maintain sewage and drainage system in good condition at the local level,
including revising the available budget, policies and legislation (local
government).
Spread knowledge on how to respond to specific emergencies. Sometimes
citizens are not aware of the best way to respond. Educate the youth, starting
from kindergarten. Educate adults through training, educational seminars and
workshops (regional SES).
Regularly engage the local community in DRR ensure they take ownership and
responsibility for managing the drainage system (local government).
Widespread communication of the early warning advisory on future floods using
mobile alarms, including distributing the information in churches to increase
visibility and awareness (local government).
Improve the forecast of floods (regional water directorate).

3.2.8. AGREED DRR PLATFORM THEMES FOR THE JOINT DECISION-MAKING
METHOD
Peter Glerum (ImProDiReT project leader) provided an example of Malaysia, where they
used a mobile phone application to push warnings of upcoming floods in the area. He
added that mobile technology is a powerful tool and can help to personalize the flood
warning and the measures to be taken.
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In conclusion, the workshop agreed that in the area of flooding the DRR platform should
focus on the following priority areas:
Key Priority Areas
-

Coordination in decision-making;

-

Volunteering in flood management; and

-

Ownership and responsibility.
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4

iTYSA Mobile App Design Architecture

Generally, the system components are divided into frontend apps (mobile applications),
backend applications (software that is used in the Transcarpathian regional organizations’
control centres) and in future the communities may also consider to have technical
components / sensors mounted specific (for continuous threat detection and decision
support) or use of mobiles and citizens are sensors. The technical components that form
the early warning advisory, include:
Secure messaging
Real-time threat detection, review and approval
Alerts and decision support
Storage of data
The application offered at the backend consist of:
Data visualization of tracked (Realtime) water levels along the Tysa river
Decision support for flood risk management

4.1.

Data Storage System

The responsible partner for the design of the Core back-end component is TUD. However,
at the end of the project, it was envisioned that the Core back-end component would be
transferred to either the Regional Water Management Directorate or ARDZ, to ensure the
sustainability of the project. However, this will not be possible within the project period.
Currently the project is deciding on how to proceed to complete this the app functionality
to facilitate the transfer to the respective institutions. There are considerations for the
formal or informal approach to finalize and handover the project output, as described
below:
-

Formal: Formally anything developed belongs to Delft University of Technology
In addition, the Delft University of Technology will likely not fund the further
development of this app. It does not have the resources (programmers, finances,
etc.) to work on it. Finally, the TUD also does not want to have the responsibility
for the app (development and maintenance) especially when used in critical
situations. In short, this would mean that the app and data will be stored at the
and cannot be used after the contract is concluded.

-

Informally: In light of the project goals, and the EU funding, the Delft University
of Technology can make everything open-source. Which would mean that the
wireframes and the UI design will be available for everyone to use. This can be
offered through one of the Delft University of Technology repositories, where it will
be available forever long duration. The wireframes will be under a license that
attributes the original developer [i.e. by personal name (e.g. Abby Onencan), and
project (e.g. ImProDiReT) and funder (DG ECHO)]. This would be for example a
CC-BY license. The upside is that, post-project, anyone of us can use it. Even if
the original designer does not work in Delft anymore. Anyone can make a copy,
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properly acknowledge / attribute the designer and organization and continue
developing. It also absolves TUD, DG ECHO and ImProDiReT from any liability.
Due to the GPDR requirements, the data contained in the core back-end data, should be
encrypted for any stored personal data. This is a requirement that future developers should
consider.

4.2.

Interoperability

The interoperability with the Regional Water Directorate flooding applications is
fundamental to the project success and must be considered. All communications must
follow standards based upon geolocation, tracking and threat management. Due to time
constraints interoperability was not checked. However, future designers should take this in
account when further developing the app.

4.3. Characteristics of Degree of Readiness for Skipping Floods
Depending on the water levels in the water facilities and the intensity of their rise, there are
introduced three degrees of increased readiness for flood and high water, on the aim of
ability to finish the preparatory activities and deploy the necessary forces and means before
the start time of probable emergencies.
First degree (I): The water in rivers and canals began to rise and achieve to the
level of the native banks.
Second degree (II): An overflowing of rivers to floodplains, the partial flooding of
farmland.
Third degree (III): The rise of water levels achieved by a mark that does not
reach the mark of the water protection dam crest by 70 cm, significant flooding
of agricultural land.
The readiness degrees are put in place when the appropriate water level had been
achieved. The Tysa river basin water Department informs the Crisis Center of the State
Water Resources Agency of Ukraine, regional and local commissions of technogenic and
ecological safety and emergencies, as well as the inter-district water management
department about the introduction of the readiness degree in the territory of region.

4.4. Advanced real-time pattern recognition & threat detection
One key element that was identified by the stakeholders was recognition of a threat pattern
based on features found within the data that typically correlate with a threat. A specific list
of threat that this component detects will be developed (after the project period based on
time and resource availability by any of the project partners) based on the threat scenarios.
§ The component shall rely on the Regional Water Directorate flood
management system (as described in 4.3) to issue alerts on floods and detect
potential threats from locality GIS-based threat reports.
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4.5.

§

The component shall combine the knowledge extracted from Regional Water
Directorate flood management and alert system, threat reports and in future
possibly sensor data.

§

The component shall log results of information aggregation and data analysis
into a data repository (Database or other forms of data)

§

The component shall use the available data for generating potential scenarios
for threats.

§

The component shall communicate via interoperability component and/or API’s
to retrieve information such as geographical location (from tracking
component), personnel /municipality information (to identify who to send the
alert message), threat reporting (from community reporting component).

§

The component shall support geofencing to define the threat geographical
boundaries.

Conceptual design

The component design is composed of four steps (1) Agreeing on the flood threat
catalogue and scenarios; (2) Developing threat collection mechanisms (report, sensors,
community reporting and DSS); (3) Detection of the threat; and (4) Dashboard
development and database to support decisions.

Figure 3 Conceptual design for threat Detection Deployment

In this component, we define a threat as comprising of:
•

Time: the starting time of the threat.
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•
•
•
•
•
•

Duration: the potential duration of the threat.
Type: it can be dyke breach, blocked drainage systems
Target: the potential target of the threat.
Impact: damages caused by the threat.
Origin: perpetrators of the threat.
Space: Geofenced location of the threat.

Figure 4 The threat class

4.6.
§
§

User Interface Design
Local regulation will be considered and fulfilled with regards to privacy, security and
ethics and in dealing with the images and information.
Icons will be taken from the DG-ECHO website to visually illustrate alerts and
display them on the user interface to the users with regards the 9 specific threat
scenarios.

Disaster Risk
Component

User Interface Logos for flood threat scenarios
Threat Scenario

1. Hazard

Flash Floods
Landslides
Environmental degradation

2. Vulnerability

Informal constructions / settlements
Less social support / connectedness
More compounding shocks / impacts

3. Exposure

Larger populations along the river Tysa
More developed hazardous areas along the river Tysa
More impermeable surfaces along the river Tysa
Poor waste management
Table 1: Specific threat scenarios
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4.7.
§

§

§

DSS Testing
System testing and acceptance was performed in a number of DRR platform
meetings as a way of evaluation of the entire system, verifying the working
conditions and checking them against the requirements provided by the end-users
in order to ensure that all the prerequisites were met.
One of the most important part of a decision support system is the user interface.
This component’s main objective is to present the user thorough information in order
to provide a clear understanding of the situation. As a result, the development and
testing of this part was through an iterative process and future development and
testing should also be iterative. To achieve this, preliminary mock-ups were sent to
the end-users and their corresponding comments and suggestions were used to
further improve the final results. Therefore, great interaction is expected between
the developers and end-users so as to provide a final prototype of great quality and
utility.
The final app should also be tested using questionnaires. Questionnaires should be
provided to end-users to enable them to rate the proposed solution with examples
such as:
-

4.8.

Is the interface simple?
Is there enough and clear information?
Is it useful for mission management?
Is the layout and appearance appropriate?
Is the interface user-friendly?
Is it fast?
How comfortable do you feel using it?
Is it easy to learn how to use it?
Does the productivity increase use of this component?

Core Advantage of the iTYSA Flood Preparedness Application

One core advantage of the iTYSA mobile App is that it places critical decision-making
information in your pocket and ensures that it is always ready to use when you need it.
The Community, Businesses, Regional Water Directorate, Transcarpathian regional
development planners, the State Emergency Service of Ukraine, Transcarpathian Oblasts
and Raions, all have on-demand access to critical information about the water levels and
floodplains to improve joint decision-making. Homeowners, real estate agents, and
insurance agents have critical information on demand that was previously difficult for them
to access so that they may make important property decisions.
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5

Core Elements of iTYSA App
-

-

Smart phone app for both Android or Apple-based mobile phones.
Provides instant flood alerts to local government, communities and businesses.
Leverages global positioning system (GPS) capabilities to provide flood maps and
information in the context of a specific location along the Tysa River basin.
Designed to locate every person within the Tysa basin in Ukraine, automatically
or through typing an address.

Once you are located, you receive context specific information on flood hazard.
Contains pre-disaster, during and post-disaster flood preparedness information
and tests to ensure that you are properly prepared for any flood.
The App provides pushing notifications from flood warning systems, provision of
flood information, training in flood preparedness and easy access to the Tysa
River Basin flood maps. However, the underlying iTYSA mobile app platform
allows us to personalize the app for more specific usage such as local evacuation
routes, the addition of parcel information, critical facilities display and routing, and
community organisation.

Project Google Drive Link to the App Prototype
https://drive.google.com/file/d/1cdTbU4MOFptiqTAE_c1X_BwrWz3sBeBO/view?usp=sharing

©ImProDiReT Project

27

PU

26022020_ImProDiReT_WP3_D3.4_JointDecisionMakingMethod.docx

6

Annex A: Leaflet of Previous ARDZ Project
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Partners:
1. Uzhhorod National University
(Uzhhorod, Ukraine)
2. Miskolc University
(Miskolc, Hungary).
3. Vihorlat Observatory
(Humenne, Slovakia).
4. Association Center for Research,
Innovation and Technology Transfer
"NORDTech" (Baia Mare, Romania).
5.International Association of Regional
Development Institution “IARDI”
(Uzhhorod, Ukraine).
The overall objective of the project is the
establishment of a real time monitoring and
warning system to reduce risks and damages
of natural disasters on population, resources
and environment in the study area by means
of exploitation of satellite technologies.
Target groups:
- emergency, rescue, municipal service
organizations / institutions;
- national and regional meteorological
services organizations / institutions;
- central and regional authorities;
- subjects of national economy, agricultures,
small and medium-sized enterprises, tourist
agencies;
- airlines, road and railway companies;
- administrations of nature reserves, national
natural parks, forestries, sports and cultural
events organizations;

dangerous atmospheric phenomena causing
natural disasters incidents (floods, mudslides,
landslides,
mudflows,
avalanches
in
mountains, etc.) will be performed.
Final beneficiaries: All population of cross- 3. Authorities and professional associations
border area of Hungary, Slovakia, Romania will be operatively informed about
occurrence of natural disasters.
and Ukraine.
4. Risk of damages to population and target
groups will be reduced, and the quality of
environmental protection will be enhanced in
the project area.
- professional institutions and public
organizations responsible for environmental
protection.

System of distance atmosphere monitoring
Estimated results:
1. A real-time monitoring and emergency
system for prediction of natural disasters in
cross-border area of Hungary, Slovakia,
Romania and Ukraine will be created and
operated.
2. Timely prediction of occurrence, size,
direction and velocity of propagation of

Main activities:
Technicalpreparatory stage: forming of
working groups; elaboration of atmosphere
monitoring methodologies; purchase and
installation of meteorological equipment;
creation of data centers for satellite and
meteorological
data
collection
and
dissemination; establishment of data and
analysis centers.

Educationalorganizational stage: seminars
for employees of data and analysis centers,
meteorologists and representatives of
emergency services; creation of the society
"European perspective of the Carpathian
region" (Uzhhorod).
Main stage: start of the Space Emergency
System (SES); elaboration of textbook on
GPS meteorology and instruction manual on
SES.
Public
Relation
stage:
promotion
SES
in
mass-media,
of operating
holding conferences and workshops.

“SPACE EMERGENCY SYSTEM” –
cross-border system for pre-diction
of natural disasters incidents on basis
of exploitation of satellite technologies
in Hungary, Slovakia, Romania
and Ukraine.

Budget: 537610.80 euro,
co-financing EU: 483857.60 euro
Contact:
Uzhhorod National University
88000, Uzhhorod, Narodna Square, 3
Transcarpathian region, Ukraine
Tel: +38 (03122) 33341
Fax: +38 (03122) 34202
e-mail: kablak@mail.ru
Project manager: Kablak Nataliya

The views expressed in this publication are
the sole responsibility of the authors and
may not be considered as reflecting the
views of the European Union

GPS stations network
Program: Hungary - Slovakia - Romania
- Ukraine
ENPI CBC Programme 2007-2013

This publication is made with support of
European Union
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Annex B: Letter from the Water Management
Department
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WATER MANAGEMENT DEPARTMENT OF TYSA RIVER BASIN
OF THE STATE WATER MANAGEMENT AGENCY OF UKRAINE
Slovianska emb., 5, Uzhhorod 88018, tel.: +380 (312) 612853, 612741, 612785, fax: +380 (312)
612853, 612883
Web site: www.buvrtysa.gov.ua , e-mail: office@buvrtysa.gov.ua Registation number 820172

____________________________________________________________
_
№ _____________
from “__” ____ 2019 р.
on № 03-11/2019
from “12” __10_ 2019 р.

To: Reginal Development Agency of
Zakarpattya

The water management
department of Tysa river basin has
considered and processed your letter request from 12.10.2019 № 0311/2019 about the materials, you need for the further development of
Application within the limits of its responsibilities and powers provides the
following materials:
1. List of villages and settlements of Transcarpathian region, which are
staying unprotected and can be flooded because of the absence of
dams as of 01.01.2019. This list yearly after the update is also submitted
to the Civil Protection Department of the Regional State Administration,
SES of Transcarpathian region and Water management Agency of
Ukraine.
2. Water levels and the stages of flood protection on the state Water posts
of the Transcarpathian region.
3. Characteristics of flood protection degrees.
Together with this data we are also recommending to use the open
date of web-page of Water management department of Tysa river basin
(https://buvrtysa.gov.ua/newsite/), namely:
- data from the main page and the data from interactive map АІВС Tysa;
- data of the page of the digital map with the location of the water
protection hydro-technical facilities and their main characteristics.
The Head of the WMD of the Tysa basin
O. A. Kysil
Бенеш С.М.,
Осійський Е.Й.,
Мирочник Т.Н.,
Карпеченко С.М.,
Дуркот В.М
61-27-85
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Annex C: List of the settlements and territories
of Transcarpathian region that remain
unprotected and can be flooded
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List of the settlements and territories of Transcarpathian region
that remain unprotected and can be flooded (waterlogged) due to the lack of
protective facilities, status as of the 1st of January 2020
Seq
uen
ce
num
ber
1
1

2

3

4

Potential area, hectares
The name of the
district
2
Berehivskyi
district

Irshavskyi district

Khustskyi district

Vynohradivskyi
district

The name of settlements

flooding

waterlogging

3

4

5

13

150

875

Popovo, Svoboda, Bakosh villages
Badiv, Danylivna, Horonhlab villages
Bovtrad village
Berehovo town
Danylovo, Bihan villages
Kvasovo village
Hrabarovo, Badalovo villages
10
Vilkhivka village
Brid village
Siltse village
Zarichchia village
Bilky village
Irshava town
Loza village
Lukovo village
Dovhe village
Pryborzhavske village
10
Sokyrnytsia village
Steblivka village
Horinchevo village
Monastyrets village
Veliatyno village
Danylovo village
Berezovo village
Kryva village
Lypcha village
Iza village
11
Borzhavske village
V. Komiaty village
V. Palad village
Kholmovets village
Pushkino village
Diakovo village
Cherna village
Chornotysovo village
Veriatsia village
Korolevo village

90
10
50
115
100
15

330
100
20
15
60
5

120
220
70
120
20
25
300
765
25
50
150
150
50
100
100
70
70
855
120
180
100

80
50

130
150
100
75

608,4

375

60
170
45
35
200

130
60
120
65

70
2
1,4

Diula village
5

6

7

8

9

10

11

Mizhhirskyi
district

Mukachivskyi
district

Svaliavskyi
district

Volovetskyi
district

Velykobereznians
kyi district

Perechynskyi
district

Uzhhorodskyi

25

3

185

Maidan village
Kolochava (Hyrsovets) village
Kolochava (Bradolets) village
Synevyrska Poliana village
(Nyzhnia i Verkhnia Zarika) village

85
50
30
20

10

260

Chynadiievo township
V.Koropets village
Ivanivtsi village
Lokhovo village
Drysyno village
Barbovo village
V.Vyznytsia village
Kliucharky village
Shernborn village
Pavshyno village

30
15
20
30
50
25
30
15
20
25

6

52

Pasika village
Suskovo village
Holubynne village
Stroine village
Keretsky village
Mala Martynka village

7
20
1,5
10
12
1,5

8

20,8

Volovets township
N. Vorota township
Zhdeniievo township
Pidpolozzia village
Abranka village
Latirka village
V. Vorota village
Lazy village

5
3,5
1,5
0,3
2
3
4,5
1

2

15

M.Bereznyi village
Myrcha village

8
7

6

78

Perechyn town
T.Poliana village
Poroshkovo village
Rakovo village
Dubrynychi village
Simerky village

9
16
11
14
22
6

5

255

district
Onokivtsi village
Dubrivka village
M.Dobron village
V.Dobron village
Tysaahtelek village
12

13

Tiachivskyi
district

25

Tiachiv town (on the area of the
mete 262-264)
Tiachiv town (on the area of the
mete 254)
Bushtyno township (below the
highway bridge)
R. Pole village (the central part)
Teresva township (on the area of the
woodworking combine)
Dubove township (in the helicopter
association area)
Kalyny village (the lower part of the
village, right bank)
Hanychi village (the upper part, left
bank)
Tarasivka village (the lower part of
the village)
Krasna village (the lower part of the
village)
Mala Uholka village
Vilkhivtsi village (the upper part of
the villlage)
Bilovartsi village (the upper part of
the villlage)
Uhlia village (on the area of
Koniushev Street)
Vonihovo village (central part)
Tereblia village (the lower part, on
the area of the tract Nyzhnii Rozsul)
Krychevo village (the lower part of
the village)
V.Uholka village (central and the
lower part of the village)
Solotvyno township (the lower part)
Hrushevo village (the lower part)
Neresnytsia village (the lower part,
on the area of the Road repair and
construction Department)
Ust Chorna village (the lower part)
Ruska Mokra village (central and the
lower part)
Lopukhovo village (the lower part)
Shyrokyi Luh village (the lower part)
Rakhivskyi district
12
Rakhiv town (right bank, Krasne
Pleso)
V. Bychkiv township ((the lower part

23
11
132
39
50
842

571

200
400
12
30
40

8
50
20
30
15
40
30
50
30
20
40
120

6
70
120
35
30
8
4
2
3
70

68

25
-

68

and on the area of mete 308)
Luh village (near the bridge)
Khmelevo village (the lower part)
Bilyn village (the lower part)
Bila Tserkva village(the upper part)
Serednie Vodiane village (the lower
part of the tract Dumbravica)
Kobyletska Poliana village (the lower
part, on the area of purificatory
facilities)
Iasinia village (the lower part)
Kvasy village (near the area of the
confluence of the stream Trostianets
and the Chorna Tysa river)
Bilyny village ((the lower part)
Kosivska Poliana village (the upper
part)
Total on the
region

121

4
10
20
1

-

2
2
2,1
1,2
1,2
1,5
2115,4

4374,8
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Annex D: Data provided by the Water
Management Department to facilitate the mobile
app development process.
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Water levels and flood protection degrees at state water points of Transcarpathian region
Seq
uen
ce
nu
mb
er

The river

State water
points

1
2
3

Tysa
Tysa
Tysa

Rakhiv
V. Bychkiv
Tiachiv

4

Tysa

Khust

5

Tysa

Vylok

6

Tysa

Chop

7
8
9
10
11

Ch. Tysa
B. Tysa
Teresva
Teresva
Mokranka

Yasynia
Luhy
Ust-Chorna
Neresnytsia
R. Mokra

12

Tereblia

Kolochava

13

Rika

Mizhhiria

14

Rika

N. Bystryi

15

Rika

Khust

16

Borzhava

Dovhe

17

Borzhava

Shalanky

18

Borzhava

V. Remety

19

Irshava

Irshava

20

Latorytsia

Pidpolozzia

Area of interdistrict water
management
Department’s
activity

Dista
nce to
the
mouth
of the
river,
km

Water
intake
area,
km2

The crest mark
(Crest dam)
Top of the
water point
sm above "0"/
m, БС

maximu
m

minimu
m

І

ІІ

ІІІ

The outlets
level of
water to the
floodplain,
(Hydrometeo
rological
center data)
sm

1070

Zero
mark
"0" of
the
water
point
(m,БС)
(Hydro
meteoro
logical
center
data)
429,73

Tiachiv IWMD
Tiachiv IWMD
Tiachiv IWMD
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