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Abstract

This work deals with the design and implementation of a decision support system for flood management. In the society
today emergency issues arises due to terrorist attack, flood disaster, epidemics, widespread massive riot etc. In other
to handle this situation government has established a number of agents supported by Non-governmental organization
(NGO). Due to non-existence of integrated database and communication support system for managing flood emergency
has resulted to poor handling, huge losses and reoccurrences. This work involves managing the inter operations/
interlinks of flood incidents sources by the handling agents, design of database report format and communication media
for the system automation. In other to solve this problem waterfall methodology was adopted in this study. The
programming tool adopted was adobe dreamer. Its host has front end and back end. The front end is the user interface
and serves as a channel through which users communicates to the system. Adobe dreamer being the tools used for
building such web-based application supports many mark-up languages like HTML, CSS and Java script. The most
common available tools for the development of this system is the Adobe Dream waver which is IDE (integrated
Development Environment. It is a creation management tool and requires no programming language and good enough
for experienced website developers.
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1. Introduction

The world today has changed greatly since the last decades due to flood emergency that arises in every nook and
crannies of the society. The term flood and flooding are often used in different ways. According to Schultz [1], flood
is not a permanent condition of surface water (river, lake, sea) where the water level and /or

discharge exceed a certain value, thereby escaping their normal confines. Flooding is the overflowing or
failure of a river, stream, lake, canal, or buildup of water beyond the normal bounds of these bodies of water due to or
as a result of severe precipitation if drains are absent or their discharge capacity is exceeded. Flooding may be
devastating in semiarid locations as well, where high rates of runoff after storms cause widespread flood damages down
valley. Flooding is a severe risk in humid climates. The nature and occurrences are governed by diverse factors like
rainfall characteristics, properties of the drainage catchment and land and water use and management in the catchment.
Due to technological advancement, it has been easier to manage flood like natural and artificial or manmade. This is
easily managed using information technology features like the internet, geographic information systems (GIS), and
remote sensing satellite communication, which aid in the planning and implementation of hazards, assessments, and
guide development activities that aid planners in the selection of mitigation strategies and the implementation of flood
preparedness and response strategies.
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Remote sensing machine also contribute effectively towards identification of hazardous areas, monitors the planet for
its changes on real time basis and give early warning to impending disaster or emergencies like flooding.

Also, communication satellites have become vital for providing timely, useful information and communicate effectively
on any issue of societal emergencies.

As a result of this technological advancement or electronic communication, the internet provides useful platform for
crises mitigation communities launching of a well-defined website that is a very cost effective means of making intra-
national and national presence felt in the society. It equally provides a new and potentially revolutionary option for
rapid, automatic and global dissemination of flood management information. Flood risk are on the upsurge every day
and Information Technology for flood management has become very advanced, but efforts may still be inhibited by
issues in response. This is accurate because, information is a combination of the people, data, processes, and information
technology that work together to gather information. The term flood management emergency should not be treated
casually especially when it has to do with the life of individuals in the society.

GIS and remote sensing technology are capable of flood risk management since it takes into account spatial variability
of flood hazard (Qi &Altinakar) [2]. The important aspect of DSS is flood forecasting, which is one of the most effective
non-structural flood mitigation measures. It leads to reduce flood damage and the loss of people’s lives. However, Hafiz
etal [3] used both real-time flood forecasting and flood forecasting in the creation of their flood forecasting and warning
system.

In Design of a decision support system for the mitigation of damage caused by flood events using forecast rainfall data,
the rainfall data which is used for real time flood forecasting is from either ground rainfall station or real time satellite
rainfall and the lead time available for flood warning alert is not long. However, information systems are systems that
serve as a means of notification to the handling agents. Therefore a noble information system should and must possess
a complete information and knowledge about the event that is about to report. Thus, such information must be valid,
correct, on time, and so on. An information system that reports when the information is not required is not a good
information system.

2. Literature Review

There are many researches on the methods, techniques and technologies for the design and implementation of a
decision support system for flood management. However, there are few articles that takes care of the impact of a
decision system support system for flood management. To a layperson a decision support system is simply an
information system. In the field of information technology/ manufacturing systems automated data acquisition and
development of technological innovations like manufacturing execution systems, resource planning etc has giving rise
to decision support system technologies. A decision support system in this situation combines human expertise with
computer capabilities to enable effective management of data, reporting, analysis, modeling, and planning difficulties.

Akintola Adesuji et al. [3], in their research on improved flood hazard modelling in the Ogunpa river basin, Ibadan,
south-western Nigeria, used hydraulic and analytical processes as well as height above nearest drainage. Utilizing
integrated hydraulic modeling, height above nearest drainage (HAND) models, and multi-criteria decision analysis, their
work is examined (MCDA). In order to determine the magnitude of the inundation in the Basin, an event-based flood
simulation was conducted using the FLO-2D model throughout the 28 hours of the flooding event. Using the analytical
hierarchical process (AHP) to identify probable hazard zones in the study area, seven flood-causative elements were
also integrated.

However, a decision support system is defined by (Felsberger et al.) [4] As a system that distinguishes between
organized, semi-structured, and unstructured data. A decision support system is defined as a computer system that
deals with a problem where at least some stage is semi-structured.

Decision making process transform information into instructions that are intended to effect system behaviour in such
a way that they improve system performance.

Additionally, catastrophes like ongoing homicides, terrorism, flooding, etc. have grown to be a significant problem in
today's society. In light of the nature of the contemporary business or organizational environment, which is driven by
the impact of globalization and high market dynamics, underlined that Crisis Management has become a common
content for the decision makers or Managers of an organizations. In this world today a crisis can be considered more or
less permanent.
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Abebe and Price [5] talked about a decision-support system for controlling urban flooding. Using design tools like
hydrologic/hydraulic forecast models together with data collecting networks, they placed emphasis on the creation of
a decision support system (DSS) for flood warning and the implementation of operations in an urban region.

Runoff rates frequently exceed those of other flood types because of the catchment's quick reaction to severe rainfall.
Flash floods are associated with brief, high-intensity rainfall rates. Agbola et al. [6] noted that while the rainfall of August
2011 was not the highest in the recorded history of the city, the monetary value of damages to the property that resulted
from the event was so far the costliest. The 2011 Ibadan flood made the Nigeria government to approach World Bank
for assistance on long term major flood response Management projects in Ibadan city. Nigeria's rapid and growing
urbanization has resulted in an increase in the number of flood-prone areas and resources

Having realized the need to study the decision-making process, in conjunction with the great technological evolution, it
has now become possible not only to identify the parameters that affect the decision making, but also monitor the
situation in real time, without Manager being present, thus allowing a faster and more conscious decision-making.

Buba et al. [13] integrated geospatial tools with a participatory vulnerability study strategy for a proactive bottom-up
approach to flood management in their research on the evaluation of flood vulnerability in some areas.

Egbinola et al [16] in their research stressed up on the factors or challenges of flood management in Nigeria today.
Their analysis suggests stepping up non-structural flood management tactics. The literature mentioned above makes a
case for the value of a decision support system in helping decision makers by giving them information and facts and
speeding up the decision-making process.

Furthermore, according to Sprague and Carlson [29], a decision support system is "a class of information system that
draws on transactions processing systems and interacts with other parts of the system to support the decision-making
activities of managers and other knowledge workers in an organization." A decision support system is an interactive
computer-based system that assists users in using computer communications, data, documents, knowledge, and modes
to solve problems and reach decisions.

3. Material and methods
The methodology adopted in this research is object oriented analysis and design methodology (OOAD) with waterfall
approach.

The Software Design tool for the proposed system is adobe dreamer that uses Xamp as the apache host. And has two
ends, thus front-end and back -end and each having its own design tools.

3.1. Information Collection Methods

The sources of information for this work are incident victims, people on the sport, internet, Textbooks, Face book,
YouTube, Instagram, geographic information system, WhatsApp, developed information from the flood handling agents.
3.2. The Model for the Proposed System

The model for the proposed system is an improvement on the existing system. This system improves on the ways
emergency handling agents deals with flooding emergency by developing an automated system that gives signals on
time to the emergency respondents through internet, phone set, geographic information system, geographic maps,
Facebook, You tube to showcase information gathered from on the sport victims, emergency handling agents to
government for decision making. The figure below is the model for the proposed system
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Figure 1 Model for the proposed system

4. Results and discussion

Table 1 Flood Emergency respondent database file

Field number | File name Field type | Size/ character
1 Respondents name Text 30

2 Respondents phone number | Text 14

3 Gender Text 4

4 Age Text 999

5 Nationality Text 8

6 State Text 7

7 Incident site/location Text 10

8 Voice message Object 8 kilobyte
9 Incident type Text 5

10 Report date Text 8

11 On the sport report time Text 3

12 Email address Text 20
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Table 2 Flood Incident details files

Field number | File name Field type Size/ character
1 incident type Text 30

2 Incident address Text 30

3 Affected persons count | Numeric 7

4 State Text 15

5 Incident details Linked memo 1 megabytes

6 Incident image captured | Linked picture object | 50 megabytes

7 Reporters name Text 25

8 Reporters phone no Text 14

9 Email address Text 25

Table 3 Flood Emergency Management Agencies file

File number | Field name Field type | Size

1 Agency name Text 30

2 Agency Address Text 30

3 Agency Phone no. Text 14

4 Agency Report Text 1 megabyte
5 General commander | Text 20

OUTPUT: to achieve the objective and the result, the key output of the design for flood management is to get an
intelligent information system that could be used to solve the problem of flood in our schools, localities or Nation.

Table 4 The Template for the Design

Respondent Name ‘ ‘
Phone No. Sex
liespondent location| |

Incident details | ‘

Respondent Name | \

Phone Nn.| | Sex I:l

Report Source Code or No. | |

Emergency Area | |

Password/Username | |

985



World Journal of Advanced Research and Reviews, 2023, 17(03), 981-989

Table 5 Design Template

4No of states affected

Area declared as flood disaster

States under red alert

LGA affected

No of people affected

No of people injured

No of people died

No of people displaced

No of people hospitalized

Estimated cost of flood disaster

Table 6 Report Format for Epidemic Outbreak like malaria due to flood

Type of persons

Places affected

Area affected

States affected

Internally displaced persons

Remedial action taken by flood management agents

) File Edit Selection View Go Run Terminal Help login.php - bim - Visual Studio Code

08 - ? loginphp X

rset
e= rt" content
lcome Admin

href= echo BASE_URL;
href= echo BASE_URL;
href= echo BASE_URL;
t" href= echo BASE_URL;

href= echo BASE_URL;

alt=

Ln37,Col32 Spaces:i2 UTF-8 CRIF PHP &

ENG %27am
INTL  29/01/2022 59

L Type here to search i I B @ v =

Figure 2 Back-end design

986



World Journal of Advanced Research and Reviews, 2023, 17(03), 981-989

(5] Welcome Admin x +
< C @ localhost/bim/login o r &

eRCEy,
SR

¥, R
'SWQ ds”«‘

Hello! let’s get started Now...

Sign in to continue.

e e

good

SIGN IN

Keep me signed in Forgot password?

Figure 3 Emergency Response System

5. Conclusion

This work design and implementation of a decision support system was carried out to solve the problem of flood
emergency in our society today using adobe dreamer as programming tool to design a good website or information
system for management decisions. Also this computer era has really exposed the students a lot in searching for
information from online using internet, geographic map., geographic information system, reading news on daily
publications on line using their android phones, Facebook, Instagram, YouTube etc. for instance some android phones
displays your location as user of the phone in any area you are instantly.

This research work is useful in academics for formulating model for weather Forecasting, used for statistical analysis
and collection of data, checking the rate of rainfall in a specified area using geographic information system and
geographic map.

In conclusion, this research, design and implementation of a decision support system for flood management has helped
decision makers to respond to flood emergency on time, giving signals to people residing in flood prone area to be at
alert every point in time. For instance in FUTO about many years back there was a time when many students going to
fetch water in the river got drawn, management now decided to keep a sign post as strong signal to warn the student to
stop fetching water from that river.

Compliance with ethical standards

Acknowledgments

We acknowledge the services of Francisca and Donatus for ensuring that all necessary grammatical corrections were
made. We also appreciate the FUTO librarian who granted us access to materials used in the work.

Disclosure of conflict of interest

No conflict of interest. As this is the contribution of the aforementioned authors.

987



World Journal of Advanced Research and Reviews, 2023, 17(03), 981-989

References

[1]

Schultz, B. (2006). Flood management under rapid urbanisation and industrialisation in flood-prone areas: a
need for serious consideration. Irrigation and Drainage: The journal of the International Commission on
Irrigation and Drainage, 55(S1), S3-S8.

Qi, H., & Altinakar, M. S. (2011). A GIS-based decision support system for integrated flood management under
uncertainty with two dimensional numerical simulations. Environmental Modelling & Software, 26(6), 817-821.

Akinlola Adesuji Komolafe, Idowu Ezekiel olurunfemi 1] ,Jesutofunmi Adeola Ajaji (2021). Modelling earth
systems and environment 967-981.

Felsberger, A., Oberegger, B, & Reiner, G. (2016, October). A Review of Decision Support Systems for
Manufacturing Systems. In SAMI@ iKNOW (p. 8).

Abebe, A. ], & Price, R. K. (2005). Decision support system for urban flood management. Journal of
Hydroinformatics, 7(1), 3-15.

Agbola, B., Ajayi,0., Taiwo, 0.&Wahab, B.,(2011). August Flood in Ibadan, Nigeria.

Hafiz, I., Nor, N. D. M,, Sidek, L. M., Basri, H., Hanapi, M. N., & Livia, L. (2013, June). Application of integrated flood
analysis system (IFAS) for Dungun River Basin. In IOP Conference Series: Earth and Environmental Science (Vol.
16, No. 1, p. 012128). IOP Publishing.

Alles, M., Kogan, A., &Vasarhelyi, M. (2003). Black box logging and tertiary monitoring of continuous assurance
systems. Information Systems Control Journal, 1, 37-41.

Bieber, M,, S. R. Hiltz, E.A. Stohr, D. Englebart, ]. Noll, M. Turoff, R. Furuta, ]. Precce and B VandeWalle, “Towards
virtual community knowledge evolution, “ journal of management information systems, spring 2002.

Barriet E, C, Beaumont, M, ] and Herschy, R. W (1990). “Satellite remote sensing for operational hydrology,
present needs and future opportunities, “remote sensory review, 42 31-466.

Bonczek, R. H,, Holsapple, C. W., &Whinston, A. B. (1980). The evolving roles of models in decision support
systems. Decision Sciences, 11(2), 337-356.

Buba, F. N, Ojinnaka, O. C., Ndukwu, R. L., Agbaje, G. 1., &Orofin, Z. 0. (2021). Assessment of flood vulnerability in
some communities in Lokoja, Kogi State, Nigeria, using Participatory Geographic Information Systems.
International Journal of Disaster Risk Reduction, 55, 102111.

Bouwer, L. M., Bubeck, P., Wagtendonk, A. ]., &Aerts, J. C. J. H. (2009). Inundation scenarios for flood damage
evaluation in polder areas. Natural hazards and earth system sciences, 9(6), 1995-2007.

Civelek, M. E., Cemberci, M., &Eralp, N. E. (2016). The role of social media in crisis communication and crisis
management. International Journal of Research in Business & Social Science, 5(3).

Egbinola, C. N., Olaniran, H. D., &Amanambu, A. C. (2017). Flood management in cities of developing countries:
the example of Ibadan, Nigeria. Journal of Flood Risk Management, 10(4), 546-554.

De Bruijn, K. M., &Klijn, F. (2001). Resilient flood risk management strategies. In [AHR congress (pp. 450-457).
Tsinghua University Press.

Felix N. Buba, Oliver C Ojinaka, Raphel 1. Ndukwu, Ganly I.Agbaje, Zacharia, O Ofurum (2021). International
Journal of flood vulnerability in some communities in Lokoja, Kogi State.

Forgionne, G. A. (2003). An architecture for the integration of decision making support functionalities.
In Decision-Making support systems: achievements and challenges for the new decade (pp. 1-19). IGI Global.

Fragouli, E. &Ilbidapo, B. (2015). Leading in crisis: Leading organizational change & business
development. International Journal of Information, Business and Management, 7(3), 71.

Harrald, ]., &Belardo, M. S. (2002). A frame work for the application of decision support systems to the problem
of planning for catastrophic events, IEEE transaction on engineering Management, 39:4, 400.

Kundzewicz, Z. W,, Kanae, S., Seneviratne, S. 1., Handmer, J., Nicholls, N., Peduzzi, P., Mechler, R., Bouwer, L.M.,
Arnell, N.,, Mach, K., Muir-Wood, R., &Sherstyukov, B. (2014). Flood risk and climate change: global and regional
perspectives. Hydrological Sciences Journal, 59(1), 1-28.

988



[28]

[29]
[30]

World Journal of Advanced Research and Reviews, 2023, 17(03), 981-989

Kureuther, H., & Lerner-lam, A. (2002). Risk Assessment and Risk management strategies in an uncertain world,
Executive summary, Columbia Wharton Roundable.

Mitroff and Alpaslan, 2003, Paraskevas, 2006, Sahin and Ulubeyli and Kazaza, 2015). Crisis Management.
Mork, L. (2002). Technology tools for crisis response,Risk management, October, 49:10, 44-50.

Nastev, M., &Todorov, N. (2013). Hazus: A standardized methodology for flood risk assessment in
Canada. Canadian Water Resources Journal, 38(3), 223-231.

Simon, H. A. (1991). Bounded rationality and organizational learning. Organization science, 2(1), 125-134.

Simonovic, S. P. (2002). World water dynamics: global modeling of water resources. Journal of Environmental
Management, 66(3), 249-267.

Sprague Jr, R. H., & Carlson, E. D. (1982). Building effective decision support systems. Prentice Hall Professional
Technical Reference.

Simonovic et al. (2006). Flood emergency management and post-Flood recovery.

Power, D. ]. (2002). Decision support systems: concepts and resources for managers. Greenwood Publishing
Group.

Thomas, D. S, Cutter, S. L., Hodgson, M., Gutekunst, M., & Jones, S. (2002). Use of spatial data and geographic
technologies in response to the September 11 terrorist attack. Natural Hazards Research and Applications
Information Center.

Linsley, R. K., Franzini, ]. B., & Freyberg, D. L. (1992). Tchobanoglous. Water Resources Engineering, 269-308.

Turoff, M. (1991). Computer-mediated communication requirements for group support. Journal of
Organizational Computing and Electronic Commerce, 1(1), 85-113.

Turoff, M. (2002). Past and future emergency response information systems communication of the ACM, 45:4,
29-30.

Zipf, A and Leiner, R. (2004). Mobile internet GIS based flood warning and information Systems, 2nd Symposium
on location Based Services and Telecartography, Vienna, Austria

989



