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P A R A a S Participatory assessment of flood-related
disaster prevention and development of
I\ I\ e an adapted coping system in Ghana

This document intends to furnish a comprehensive understanding of the technical aspects of the Flood
Information System (FIS). This will encompass hardwso#ware and knowledge prerequisites,
software setup and installation, as well as the creation of the 489 application and thgublication

of modelresults.
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1. The Ghand&lood Information SysterfiIS)

The GhandlSdeveloped for the catchments Odaw (Accra), Aboabo (Kumasi) and the Whitdsvolta

a webbased application to support and impe decisioamaking capabilities foFlood Disaster Risk
Management (FDRM)y bringing together scietific data and local knowledge. It primarily serves as
an informational tool rather than an operational application. The FIS comprises three key elements:
the knowledge database, software, dra user interface thaemploys opersource software to
simplify longterm maintenance, extending its usability beyond the project's duration.

In the following,we willillustrate the FIS components and their functions that would geixigerts,
researchersand other stakeholders to access pertinent sgtinformation and data This tool
consolidates all relevant model outcomes intaserfriendly application with itg€ore data repository
that houses all the essential data gathered and generated through the PARADeS research project.

1.1Flood Portal component

The intent behind this IBod portal (Fig. 1.)is to aid stakeholders in gaining a comprehensive
understanding of how flods evolve and impac¢he population economyand critical infrastructure

(CI). This understanding is crucial under various conditions such as different rainfall return periods,
climate change scenarios, and hydraulic situations, all while proposing potential adaptatiorreseasu

Using the interactive map, users can access spatial information regarding flood hazard model
outcomes, encompassing data on depth, velocity, and its consequence to the population and property
damage. Additionally, the map highlights the geographitzaigment of critical infrastructure (Cl), and

safe havens, as well as the specific locations designated for hydraulic scenarios and mitigation
measuresin more detaikegarding the selection of flood productssers will have options to choose

the return periods (T2 to T1000), scenarios of climate, measures if implemented and the type of
product to present in the map. You can select your preferred flood information product and proceed
to "Send a Request."
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Figure 1Flood portal component
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1.2 Data Accessomponent

Thisportal component(Fig. 2provides users with metdatainformation,; 0 0S&da G 2HyR® sy f 2 R
meteorologicadataé | §pRtial @atd and the software tools to gain access to the ddtat were
used in this research project.

Hydrometeorological data

Access to data on rainfall, discharge, temperature and tides collected in this research study (Accra,
Kumasi and White Volta) is made available using the BiE®/ue software.

Spatial data

Access to spatial data such as catchment boundarié@satrinfrastructure, modelled flood depths
and velocity and other spatial data is made available usings#@Server Web Service

Links to web portals containing input data from other sourees also shared.

O Odaw Catchment Flood Information System,,, ... 10 i\- ‘
eE—

ii i Accra, Ghana
Flood portal - FLOODLABEL Documents

This section provides users with information and access to download "Hydro-meteorological data” and "Spatial data” that were used in this research
project. The following provides you with the basic (meta-)information and the software tools to gain access to the data.

Hydro-meteorological data

- Access to data on rainfall, discharge, temperature and tides collected in this research study (Accra, Kumasi
ol—— . - and White Volta) is made available using the HEC-DSSVue software.

a HEC-DSSVue is a software application developed by the United States Army Corps of Engineers’ Hydrologic
E0 Engineering Center (HEC). It is a graphical user interface (GUI) designed to work with data stored in the
. Hydrologic Engineering Center's Data Storage System (HEC-DSS), which is a database management system
- used for water resources data. It allows users to view, edit, and analyze data stored in HEC-DSS databases.

Lbedidd  ysers can display data in various formats such as time series plots, hydrographs, and maps. The application
also includes tools for performing calculations and analysis on the data, as well as for importing and
exporting data to and from other formats.

B IR SR §
The following are the meta-information and access to software and data:
Meta-data information

HEC-DSSVue portable - unzip and run the HEC-DSSVue.exe

Data access- Access to the database file (*.dss) is made available on request. Please send your request here for the access credentials.
Once you have downloaded the *.dss file, open the file in the HEC-DSS_Vue software.

W

Spatial data

h———‘ Access to spatial data such as catchment boundaries, critical infrastructure, modelled flood depths and

velocity and other spatial data is made available using the GeoServer Web Service.

GeoServer is an open source software server that allows users to share and edit geospatial data. It is
written in Java and is designed to serve data using open standards such as Web Map Service (WMS), Web
Feature Service (WFS), and Web Coverage Service (WCS). GeoServer can connect to various data sources,
such as spatial databases, shapefiles, and remote WMS servers, and publish them as web services that can
be accessed by clients such as web mapping ns. It provides a web-based interface that allows
users to configure and manage the server, including defining data sources, creating and configuring layers,
setting up security, and generating maps. It supports a wide range of vector and raster data formats and allows for advanced styling and labeling
of map features.

GeoServer is widely used in various domains such as environmental monitoring, urban planning, disaster management, and agriculture. It is
considered to be a flexible and scalable solution for sharing and serving geospatial data over the web.

The following are the spatial data input and output of the model(s) with links to access and download:
1. GeoServer access- catchment, critical infrastructure, flood hazard model results (depths and velocity)
2. Web portals of other data sources

o SRTM DEM (90m)

o TanDEM-X DEM (30m)

o LIDAR DEM

o CORINE Land-use

o Building footprint

Disclaimer, Liability and Rights

Figure 2: Data access component
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1.3FLOODLABIEEGmMponent

In this component (Fig. 3jhe FLOODLABEL concept #ndoncise explanation of how it can be
utilized for property assessment and the recommendation of appropriate meassrpeesented
Furthermore, we offer a brief video and dowaldable resources, including flyers, a measure booklet,
and emergency response plans.

Odaw Catchment Flood Information Systemg,,, ... 1. \
;‘\ﬁ /f Accra, Ghana . o o \"“,‘_
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Flood portal  Data access - Documents

Involvement and support of citizens in flood protection

The FLOODLABEL is a flood risk assessment tool that aims to close the gaps in people's knowledge about their flood risk and what they can do to
protect themselves from damage caused by floods and heavy rain.

Floods are a major challenge for our society. Fatalities and damage show that many people need better information about the expected flood
hazards and how to protect themselves. If these precautions are taken by a sufficient number of citizens, this will increase the community's
resilience to these events. The FLOODLABEL has been developed by the Flood Competence Center (HKC) in Germany to help people protect
themselves and move towards a flood resilient society.

What are the advantages:

1. Know the hazard situation before flooding

2. Determine vulnerable points to take concrete action

3. Support flood prevention to reduce damages

4. Sensitize the population to behavioural measures during and before flooding

FLOODLABEL empowers people

to protect their property from floods,

it shows the potential hazards

and recommends measures for own precautions.

Property assessment:

In addition to the exposure to flood hazards, the building's construction, materials
and more are assessed. The homeowner receives a certificate showing the building's
risk assessment.

Recommendation of measures:

Precautionary measures tailored to the property are recommended by the experts
(using the measure booklet).

Downloads:
« FLOODLABEL Fiyer
e Measure Booklet

o Emergency Response Plan (for homeowners)
LABEL GHANA

» 0:00/16:39

Disclaimer, Liability and Rights

Figure 3: FLOODLABEL component

1.4Documents

In this component (Fig. 3Jhe Document presents aomprehensive collection of documentation
encompassing the varied prodis generated within the PARADeS project.
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Odaw Catchment Flood Information System,,, ... ..
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Flood portal Data access FLOODLABEL -

Research project documents

Welcome to this page, your gateway to a comprehensive repository of documentation for the diverse products that were produced in the PARADeS
project. Here, we invite you to delve into the intricate details of the works and activities that shape the essence of our undertaking

Whether you are a curious citizen, an expert, practitioner, or a researcher seeking in-depth information, this page is designed to be your
consolidated go-to resource to know about the methodologies, outputs, achievements and the challenges on the management of flood risk in
Ghana

You can obtain the provided resources by either downloading them directly or by following links that will redirect you to another
repository:

-

Handbook
Palicy brief (Title 1)

W

Accra Metropolitan Area, Ghana. Schotten, R.; Meyer, H.; Norman, C.; 2023
Lessons learned in Ghanas Flood Risk Management

OER Training_Materials

Model description (hydrodynamic, hydrological and consequences)

Scientific publications

FIS and its application

[ L

FIS technical documentation

Figure 4 Documentcomponent

2. Conceptuabnd Technical design

In an era where climate change is leading to increasingly severe weather events, the need for
efficient FIShas never been greater. A welésigned=1Sweb portal can serve as a crucial tool for
providing accurate and timely floaeglated data to the public, emergency resmters, and decision
makers. Th@resentedconceptualandtechnical design outlines the keyechanismsand
functionalities of &1SWeb Portakto address this pressing need.

Conceptual design:

The conceptual design was further developed with stakeholder inputs in workshop setting to
integrate their needs and requirements in the development of the Hi8.following criterial for the
design was conceptualised based from the perception of the technical experts and stakeholders.

1. UserFriendly Interface:
1 A-responsive and intuitive web interface accessible from desktop and mobile devices.
1 Userfriendly navigation with an emphasis on accessibility for all users
1 A clean and modern design to enhance user experience and engagement.

2. Data Integration:
1 Integration of data from various sourc@sput and output)
1 Geographic Information System (GIS) integratarvisualizing floogbrone areas and
critical infrastructure.

3. Data Visualization:
1 Interactive maps with layers for displaying current antife flood conditions.

9 Location of important information (i.e critical infrastructure, safe havens)

4. Publiclnformation and Education:

@ ® @ PARADeBroject in Ghana © 2028/ Prof. Dr. Mariele Evers, Dr. Sylvia Kruse, Ing. Georg Johann, and Prof. Dr. Daniel Bachmann
oy A licensed unde€C B¥8A 4.0To view a copy of this license, visit http://creativecommons.org/licensssiidy0/



P A R A b S Participatory assessment of flood-related
4 = \ disaster prevention and development of
I\ I\ e an adapted coping system in Ghana

1 Educational resources, including articles, videos, and infographics, to raise awareness about
flood risks and safety measures.

5. Data Sharing and Collaboration:
9 Tools for local authorities, emergency services, and researchei®inload and share data

and products

6. Scalability
1 Scalable architecture to accommodatew flood product data

1 Interoperability using standards to publish data sets

Technical design:

The technical design made use of oger2 dzNDS a2 T 4 | Hdbl@and dedudE BeSdgaisi 2 0 S
to make use o& spatial database system to store and sharedel resultsApart from the database
system, he software system is composedthEé model that produce the results of a simulat®and

a webmap-baseduser interface.

‘Open-SourceSoftwares

e ’ Time series data Web pages Spatial data e
R Visual Analytics Scripting Open Layers \\
,” languages: N
. (discharge, L > (basin, DEM, flood N
e precipitation, HTML, CSS, hazard and risk maps, *\
| temperature, model Javascript, AJAX cascading impacts AN
J results) critical infrastructure) \
\
ll v
! Y A . .
/ Client side 5
] R, 1
Il 1
i Server side !
l i
1 .
v Tomcat web server Main web /
! server: Apache K

\
AN GeoServer SDI /
A MysaL ,
\ ’
\\ I’
‘\\ PHP scripts L’

N | PostgresQl e PostGIS | I
~ 7’

) ¥

. >
‘\\ 1 ProMaiDeS Model
A Pyhton |
N el l____ ’

—

Figure 5FIS &chnical design

3. Hardware Softwareand Scripting languages

3.1 Hardwarerequirements

The first version of the FIS was wai with the following hardware specifications:

1 Processor Intel(R) Core(TM) i8700K CPU @ 3.60GHz60 GHz
1 Installed RAM 32.0 GB (31.8 GB usable)

1 Systemtype 64-bit operating system, x6based processor

1 HDD 500 GB (used for FISG<GB)
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3.2 Software download andnstallation

The following are thé 2 F (i duseNJSrdh@ first version of the FiBth links to download and
installation guide

1 Operating System:
Windows 11 (We do not expect any problems for the FIS to run on other Windows version)

1 HTTRPNeb server

Apache HTTP servemn opensource crosplatform web server software, is freefyailable

and distributed under the Apache License 2.0. It is crafted and supported by a collaborative
community of developers operating within the framework of the Apache Software
Foundation.

Downloadand installation

The firstFIS versionsed the XAMPRpackage thatontains the web Apache server, MySQL
database, JAVA Tomcat.

https://www.apachefriends.org

The following XAMPP version was used:

[Z] XAMPP Control Panel v3.3.0 [ Compiled: Apr 6th 2021] - O X
XAMPP Control Panel v3.3.0 J Config
Modules
& Netstat
Service Module  PID(s) Port(s) Actions @ Netsta
9182 g
Apache 10248 80,443 | Admin Config Logs i snet
MySaL Start Admin Config Logs Explorer
FileZia Start Config Logs .".— Services
Mercury Start Admin Config Logs & Help
Tomcat Start Config Legs IJ. Quit

Figure6: Web server Apache XAMR&rsion
1 PostgreSQL

PostgeSQL were used to save the flood model results.

PostgreSQL, commonly referred to as Postgres, stands as a free andaypee relational
database management system with a focus on extensibility and adherence to SQL standards.
Initially named POSTGRESvolved as a successor to the Ingres database, originating from
the University of California.

Downloadand installation

https://www.dbvis.com/database/postgresq|l

Note: The ProMalDesoftware package includes tHéstgreSQL
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1 Gedxrver.

GeoServer were used to access and format the model results from the PostgreSQL to display
in the FIS portal.

GeoServers an open source software server that allows users to share and edit geospatial
data. It is written in Java and is designed to serve data using open standards such as Web Map
Service (WMS), Web Feature Service (WFS), and Web Coverage Service (WG%3r GaioSe
connect to various data sources, such as spatial databases, shapefiles, and remote WMS
servers, and publish them as web services that can be accessed by clients such as web mapping
applications. It provides a wdlased interface that allows usetis configure and manage the
server, including defining data sources, creating and configuring layers, setting up security,
and generating maps. It supports a wide range of vector and raster data formats and allows
for advanced styling and labeling of maafures.

GeoServer is widely used in various domains such as environmental monitoring, urban
planning, disaster management, and agriculture. It is considered to be a flexible and scalable
solution for sharing and serving geospatial data over the web.

Downbad and installation

https://geoserver.org

The followingGeoServeversion was used:

GeoServer

About GeoServer
About & Status General information about GeoServer

& About GeoServer = 5
Build Information

Data GeoServer Version

__J Layer Preview 2.22.1
Git Revision

Demos 2f4c633b5817e8dd1c675bde0b068fb9S6f604c7
Build Date

28-Jan-2023 11:25
GeoTools Version
28.1 (rev 0824435458b1183B800bbe534fd628d1b5dd1127e)

GeoWebCache Version
1.21.3 (rev 1.21.x/3402ee4287b57f7f829052445094b273262e6266)

Figure7: FIS GeoServeersion
1 Openlayers
Designed to display map data on web browsepenLayerss a JavaScript library, available
as opensource This library offers an application programming interface (API) that facilitates
the creation of featurerich, webbased geographic applications, akin to the functionality

provided by Google Maps and Biligps.

Information:
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https://openlayers.org

The followingOpenlayewersion was used:

<script src="https://cdn.jsdelivr.net/npm/ol@v7.2.2/dist/ol.js"></script>

3.3 Scripting languages

Scripting languages that were used for the FIS are:

a)

b)

HyperText Markup Languagd VL)

HTMLis the standard markup language used to create and design documents on the World
Wide Web. It provides a structure for web content, allowing developers to defide an
organize elements on a web page. HTML consists of a set of tags and attributes that define
the structure and presentation of content, such as text, images, links, forms, and more.

CS%Cascading Style Shegts

CS$s a style sheet language used in vlyelopment to control the presentation and

layout of HTML documents. CSS allows developers to define the visual appearance of web
pages by specifying the styling of elements such as text, fonts, colors, spacing, and
positioning.

Asynchronous JavaScragotd XML(AJAX)

AJAX ia set of web development techniques used to create asynchronous web applications.
In simpler terms, it allows parts of a web page to be updated asynchronously by exchanging
small amounts of data with the server behind the sceness &hables a more dynamic and
responsive user experience.

. Examplaveb-map application and access to model

results

In this example applicatiopou may choose to instatie XAMPP with the Apactserver depending if
you want it to be accessible in the int&ior not. TheGeoserver and Postgresql can be installed for
further selfexploration

For demonstration, the spatial data published are hostedriemote Geoserver. It is advisable to set
up your Geoserver if you want to publish the ProMalDes modeltseptoject.

Section 4.1 will first provide you an example on setipgasimpleweb-mapapplicationand Section
4.2 guides you on how to connect with the PostgreSQL database using the Geoserver to gain access
and publish youProMalDesnodel results inlie webmap application.
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4.1 Web-mapapplication

The core of the welmmap applicatioris theOpenlayers API. Here we demonstrate the setting up of a
simple map portal. You can explore Openlayers for some other functionalities in their website
https://openlayers.org

The following steps anscriptsare a snippet of th&hanaFIS flood portal.

a) Step 1(optional)

1 If you want topublish example portal into thevorld wide web un the Apache
server in the XAMP&ontrol panel

[5] XAMPP Control Panel v3.3.0 [ Compiled: Apr 6th 2021 ]

XAMPP Control Panel v3.3.0

Modules

Service  Module PID(s) Port(s) Actions
9192 r—
Apache 10248 80,443 | Stop \

Figure 8 XAMPP Control panéhpache Server

f Createafoldet CL { Y SE | Y LJ SiastallatjonpatiKdd XAKIBFRiZ2 O &
CAxampp htdocs

b) Step 2:
1 526yt 2R ({ESpechdes FAL S &
1 / 2Lk® (K®ebIMaft R $ RFIS) é&mpléfolder
T ¢KS 62 S6ypadontdnstheZ A RSHJ a Ay B RYOB@EEE | YR

Using the Notepad softwaréitps://notepad-plus-plus.org/downloads) you can
explore and also edit the script

Theindex.html containsthe scripthtml and css to create the visual lajand
content of the homepage., heremainlydisplayghe map layoutin the script, a
RSAONALIGAZ2Y A& LINRPDARSR | 4&--—-X-BE&YSyi

Themain.jscontainsthe javascripts to setip and customised the majn the script,

gAGK

I RSAONALIIAZ2Y Ad LINPOARSR & | PeasyYSYyid oA

refer to https://openlayers.orgfor the detailed description of the gpts written.

c) Step3
1 Display the webmap in the wekbrowser using the following option

U Option 1: Double clickn the index.html
i Option 2: Run your Apache server through XAMPP and display the portal

using the following URK your web browser

http://localhost/FIS_example/Web_Map
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OR using your IP address

i.e. http://131.220.xxxxxx/FIS_example/Web_Map

Figure9: Example Welmap

d) Step 4 éxampleediting):

1 Now try to enlarge the map by adjusting the styles of the map height and vifdth
thed A Y RSEDOKG YT €
1 Reload the portal and see if there are any changes

4.2 Access to model results

This section guides you on connecting your Geoserver to the PostgreSQL to access and publish your
ProMalDesnodel results in the welmap application. For denmstration we will provide some
screenshots of the example sep. In your project, you have to use the specific IP address of your
Geoserver and credentials to access your local PostgreSQL.

a.) Connecting the Geoserver to the Postgre®@MalDesnodel resuls

You may skip this part if you only want to explore the publishing of the model results in the
examplescripts(html and javascript)

9 Step 1: Logn to the Geoserver as Admihttp://localhost:8080/geoserver
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