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Abstract: Floods are happening more often and with greater severity due to socioeconomic development and climate change. 

Flood control is widely acknowledged as an effective means of reducing the negative effects, and recent research has aimed to 

develop a more robust and sustainable approach to flood management. A thorough bibliometric examination of terms, keywords, 

and dates in the flood research field was employed in this work.  

It provides new insight into the flood research trends, by examining the research frontiers from 2000 to 2021. We conclude that 

there has been a shift in the focus of flood research from flood management to flood resilience. Flood resilience management 

offers a more resilient and sustainable plan to deal with flood disasters, while flood risk management offers an adaptation 

approach by adjusting mitigation measures. The review demonstrates how flood research has progressed from traditional flood 

management, which provides mitigation strategies, to flood resilience management. Along with reviewing the definition of risk, 

risk analysis techniques, flood resilience, flood management, and flood risk management, we also provide a thorough 

introduction of the field of flood research. We come to the conclusion that a preferable strategy for future flood control 

directions is to incorporate the idea of resilience into the risk management framework. Consequently, employing the theories of 

risk, resilience, and sustainability, sensible choices and actions made before, during, and after a disaster will successfully 

minimize the negative effects. 

Devastating floods brought on by swift urbanization and severe weather patterns have claimed millions of lives and continue to 

inflict direct economic losses estimated at tens of billions of dollars annually. Furthermore, as extreme precipitation events 

intensify (Tabari, 2020) and the population at risk of water-related disasters rises (Jongman et al., 2012; Paudel et al., 2014; 

Tellman et al., 2021), these losses will only rise in the future due to global warming (Bloeschl et al., 2019; CRED and UNISDR, 

2020; Hallegatte et al., 2013).  

Even worse, severe compound flooding from excessive river flow, intense rainfall, and storm surges might arise from the 

simultaneous occurrence of flash floods, river flooding, urban flooding, and coastal flooding (Ming et al., 2022). Given that the 

causes of coastal, urban, and river flooding vary, determining the locations most vulnerable to these types of floods is a 

challenging. While flood risk is known to rise in response to population growth, climate change, and the accumulation of 

economic assets, it is also known that this risk is dynamic and ever-changing due to changes in underlying surface conditions 

(Hallegatte et al., 2013; Lai et al., 2020). Thus, it is critical to manage flooding in order to address the rising risk of flooding. 

Prior studies have demonstrated the pressing need to address flood events (da Silva et al., 2020), and future flood mitigation 

measures must be developed in order to lessen the negative effects and handle increasingly complicated flood kinds.  
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I. INTRODUCTION 

Numerous nations have put in place a number of procedures to deal with , storm water, etc. As an illustration, the United States has 

adopted green infrastructure (GI), low-impact development (LID), and best management practices (BMPs); the United Kingdom has 

adopted sustainable urban drainage systems (SUDS); Australia has adopted water-sensitive urban design (WSUD); and New 

Zealand has implemented low-impact urban design and development programs (LIUDD). The Delta Programme has been arguably 

the most expansive. The goal of this project was to provide some supplementary benefits in addition to making "room for rivers" 

(Rijke et al., 2012; Van, 2016). 

It is a more sustainable approach than the Netherlands' conventional embankment measures, was designed to deal with more severe 

flood disasters, and has been successful in reducing the danger of flooding. The term "nature-based solutions" (NBS) was defined by 

the European Union (ECDRI, 2015). In their evaluation of the efficacy of NBS initiatives, Pagano et al. (2019) showed that NBS 

improves flood risk mitigation and climate change adaptation.  
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Nevertheless, it has been unable to fully corroborate the conclusions for any of these approaches due to the absence of long-term 

observation data. Therefore, we anticipate that the study's findings will give future decision-makers further adaptation strategies for 

dealing with the frequency of flooding.  

The population at risk of water-related disasters is growing, and extreme precipitation events are becoming more intense due to 

global warming. Even worse, severe compound flooding from excessive river flow, intense rainfall, and storm surges can arise from 

the simultaneous occurrence of flash floods, river flooding, urban flooding, and coastal flooding. Given that the causes of coastal, 

urban, and river flooding vary, determining the locations most vulnerable to these types of floods is a challenging task. While it is 

well recognized that flood risk is dynamic, ever-changing due to underlying surface condition changes, it also grows with 

population growth, economic asset accumulation, and climate change. Thus, it is critical to manage flooding in order to address the 

rising risk of flooding. 

II. PREVENTION AND RESILIENCE TO FLOODING 

A. Flood Control  

In order to lessen the risk of flooding, flood control refers to altering the natural condition of floods by technical techniques. When 

people learned that floods were unavoidable but manageable, they began to apply flood control. But as a result of climate change, 

there is a greater chance of flooding, which means that flood control project criteria need to adapt as well. Nevertheless, flood 

tragedies persisted even after a number of flood control measures were put into place, and people started to recognize the limitations 

of these initiatives. For instance, flood control projects must be updated and maintained constantly due to their aging, necessitating 

investments in both financial and human resources (Rezende et al., 2019). Even worse, the ongoing costs of maintaining flood 

prevention measures may be higher than the original. Furthermore, it is impossible to increase the bar for flood control projects 

without taking cost effectiveness into account (Abdi-Dehkordi et al., 2021). The phrase "flood management" was coined as a result 

of these realizations and refers to the process of coping with floods, reducing its damages, and sometimes even benefiting from it. 

 

B. Flood Management 

According to Sayers et al. (2013), traditional flood management techniques include both structural and non-structural ways to lessen 

the negative effects of a flood event. Table 3 details certain mitigation techniques.  

Conventional flood control strategies often aim to mitigate, minimize, or completely remove effects and activities prior to an 

occurrence (Peacock and Husein, 2012). It costs more to install structural interventions than non-structural ones. The maintenance 

of structural measures is extremely expensive in the long run and can result in significant losses if improper or insufficient 

maintenance is done. In addition, the ecological effects of structural measures may be greater. Non-structural measures are more 

comprehensive, less costly, and have less adverse consequences than structural ones (Peacock and Husein., 2011). They are also 

more sustainable. Evidence from earlier research has shown that non-structural remedies are more affordable and easier to adopt 

than structural solutions. Humanity has thousands of years of water control experience under its belt, which it has used to try and 

lessen the impact of flood disasters on human life and property. Through non-engineering techniques to keep people away from 

floodwaters and engineering measures to keep floodwaters away from humans, societies have consistently improved flood control 

standards. The economic losses brought on by flood disasters have not, however, decreased despite all efforts, and as a result, 

determining the best mix of engineering and non-technical solutions has emerged as a prominent area of research to lessen the 

damage caused by flood disasters. However, from the standpoint of catastrophe reduction, the likelihood of natural disasters 

occurring is hardly impacted by human intervention. However, by lowering the vulnerability of disaster victims, reducing the 

amount of property exposed in flooded areas, and bolstering disaster prevention and mitigation capacities, humans can lessen the 

losses caused by natural catastrophes. As a result, risk-based flood control strategies have replaced flood management systems 

focused on both structural and non-structural measures. 

Water control has been a part of human existence for thousands of years, with the goal of lessening the impact of flood disasters on 

property and lives. Through the use of both non-engineering and engineering measures to keep people and floodwaters apart, 

societies have steadily improved their flood control standards.  The economic losses brought on by flood disasters haven't decreased, 

despite all efforts, therefore figuring out the best mix of engineering and non-technical solutions has become a hot topic in 

minimizing the damage caused by flood disasters. However, from the standpoint of catastrophe reduction, the likelihood of natural 

disasters occurring is hardly impacted by human intervention. However, by lowering the vulnerability of disaster victims, reducing 

the amount of property exposed in flooded areas, and bolstering disaster prevention and mitigation capacities, humans can lessen the 

losses caused by natural catastrophes. As a result, risk-based flood control strategies have replaced flood management systems 

focused on both structural and non-structural measures. 
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C. Risk Management for Flooding 

Flood risk management encompasses risk analysis, risk assessment and risk reduction. Risk reduction is the process of offering 

flood risk management options. Risk analysis is the identification of risks; risk assessment is the categorization of risks. Effectively 

reducing disaster losses can be achieved through flood risk assessment and management prior to a disaster (Dhiman et al., 2019; Lai 

et al., 2020; Pham et al., 2021). Effective risk management requires a thorough grasp of flood risk and its contributing factors (Muis 

et al., 2015).  

Therefore, before a disaster strikes, it is crucial to carry out a flood risk assessment and implement suitable flood management 

measures, involving both regular people and flood managers. 

 

D. Flood Danger 

There are differences in definitions of risk throughout disciplines, hence the idea is not widely understood. However, in general, risk 

is defined as  

1) The probability of future occurrences and their potential repercussions;  

2) The uncertainty of the occurrence of losses; and  

3) The combination of these three factors As demonstrated in Table 4, risk is commonly expressed in the IPCC AR5 report as the 

probability of hazardous events or trends occurring multiplied by the impacts if these events or trends occur (IPCC, 2014). The 

IPCC AR3 report, for instance, characterizes risk as a function of probability and consequence (IPCC, 2001). To optimize the 

uniformity of IPCC group utilization, 

 

Risk as outlined in the reports of the IPCC.  

a) Risk Definitions The relationship between risk and probability and consequence Consequences ¼ Probability ¼  

b) Risk (IPCC, 2001)  

c) Risk is commonly expressed as the likelihood that dangerous trends or occurrences will occur multiplied by the consequences if 

these trends or events do occur. Consequences of Risk (Probability of Events or Trends) ¼ (IPCC, 2014)  

d) The possibility of negative effects on ecological or human systems, taking into account the variety of goals and values 

connected to these systems (IPCC, 2019). 

 
 

III. FLOOD CONTROL STRATEGIES 

A. Structural  

Retaining water away from populated areas to lessen the risk of flooding.  

The measures consist of dikes, embankments, tidal gates, diversion channels, seawalls, levees, weirs, dykes, reservoirs, pump 

stations, and so on. 
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B. Non Structural  

Keeping people away from bodies of water will lessen their vulnerability to flooding. Policies and legislation, public awareness 

campaigns, flood forecasts and warnings, evacuations, education and training programs, adjustments to land use, insurance and 

regulation, funding and subsidies, and strategies for managing land and flooding are some of the measures. 

The assessment of flood risk based on hazard, exposure, and vulnerability addresses the interaction between floods and people. 

These three elements can be used to identify more potent countermeasures for catastrophe risk reduction. Koks et al. (2015) consider 

estimations of economic damage and loss of life to be part of the flood risk assessment process. Conventional techniques include the 

Source-Pathway Receptor conceptual model, a flood risk assessment that integrates remote sensing and a geographic information 

system (GIS), a complete flood risk assessment, and a probability evaluation method based on historical data  

The risk assessment technique is becoming more and more focused on scenario-based methodologies in the age of big data and the 

synthesis of flood risk assessment approaches (Zhang et al., 2020). The assessment of flood risk is covered in detail in the section 

that follows. A comprehensive overview of flood risk assessment methods encompasses the three key indicators of vulnerability, 

exposure, and hazard. Both flood damage simulation and a hydrodynamic model are necessary for a scenario-based flood risk 

assessment. "Addition" and "multiplication" are the most commonly used terms in risk assessment models. The "plus"-based 

statement represents a linear risk evaluation model; Eq. (1) defines the formula for estimating the flood risk. The "multiplication"-

based expression is an index model; Eq.  (2) defines the formula for estimating the danger of flooding.  

Risk ¼ w1  Hazard þ w2  Exposure þ w3  Sensitivity þ w4 Adaptive Capacity       (1) 

Risk ¼ Hazard w Exposure w  Vulnerability w                                                                                    (2) 

 
 

IV. CONCLUSIONS 

Flood management is replacing risk-based flood management. Therefore, we investigated the connections among flood risk 

management plans, flood defense plans, flood management techniques, and flood resilience plans. This study demonstrates that 

current flood environments have not been met by flood management strategies. 

Although it cannot be completely eliminated, flood risk can be reduced or redirected with the use of both engineering and non-

technical strategies. In place of the strategy of putting flood control measures into place and keeping them up to date, flood risk 

management incorporates the idea of a continual adaptation process. Flood resilience is the incorporation of sustainability and the 

idea of an ongoing adaption process into flood risk management. In the future, flood control techniques will be reintegrated with 

resilience, sustainability, and adaptability. 

By analyzing current research frontiers, this study offers fresh insight into flood research trends and presents a clear timeframe for 

flood research. It will assist interested parties in comprehending the benefits of the various approaches to flood resilience, flood risk 

reduction, and traditional flood control. Reducing human-caused disasters, adapting to changing climates, and creating more 

resilient cities, towns, and watersheds are the next steps for stakeholders. In order to effectively minimize flood risk, this study 

recommends flood adaptation and mitigation techniques as well as the integration of the twin strategies of flood resilience and flood 

risk management.  

 



International Journal for Research in Applied Science & Engineering Technology (IJRASET) 

                                                                                           ISSN: 2321-9653; IC Value: 45.98; SJ Impact Factor: 7.538 

                                                                                                                Volume 12 Issue X Oct 2024- Available at www.ijraset.com 

     

 
137 © IJRASET: All Rights are Reserved |  SJ Impact Factor 7.538 |  ISRA Journal Impact Factor 7.894 |  

REFERENCES 
[1] Fletcher, T.D., Shuster, W., Hunt, W.F., Ashley, R., Butler, D., Arthur, S., Trowsdale, S., Barraud, S., Semadeni-Davies, A., Bertrand-Krajewski, J.-L., 

Mikkelsen, P.S., Rivard, G., Uhl, M., Dagenais, D., Viklander, M., 2014. SUDS, LID, BMPs, WSUD and more–The evolution and application of terminology 

surrounding urban drainage. Urban Water J. 12 (7), 525–542.  

[2] Guan, X., Wang, J.Y., Xiao, F.P., 2021. Sponge city strategy and application of pavement materials in sponge city. J. Clean. Prod. 303, 127022.  

[3] Hallegatte, S., Green, C., Nicholls, R.J., Corfee-Morlot, J., 2013. Future flood losses in major coastal cities. Nat. Clim. Change 3 (9), 802–806.  

[4] Hegger, D.L.T., Driessen, P.P.J., Dieperink, C., Wiering, M., Raadgever, G.T.T., van Rijswick, H., 2014. Assessing stability and dynamics in flood risk 

governance an empirically illustrated research approach. Water Resour. Manag. 28 (12), 4127–4142.  

[5] Hou, X.S., Guo, H., Wang, F.L., Li, M., Xue, X.S., Liu, X., Zeng, S.Y., 2020. Is the sponge city construction sufficiently adaptable for the future stormwater 

management under climate change.  

[6] J. Hydrol. 588, 125055. IPCC, 2001. Climate Change 2001: Synthesis Report. A Contribution of Working Groups I, II, and III to the Third Assessment Report 

of the Intergovernmental Panel on Climate Change. Cambridge University Press, Cambridge, United Kingdom, and New York, NY, USA, p. 398.  

[7] Watson, R.T. and the Core Writing Team. IPCC, 2007. Climate Change 2007: Synthesis Report. Contribution of Working Groups I, II and III to the Fourth 

Assessment Report of the Intergovernmental Panel on Climate Change. IPCC, Geneva, Switzerland, p. 104. IPCC, 2012.  

[8] Jiang, W.G., Li, J., Chen, Y.H., Sheng, S.X., Zhou, G.H., 2008. Regional flood disaster risk assessment system (I)—principles and methods. J. Nat. Disasters 

17 (6), 53–59 (in Chinese).  

[9] Jongman, B., Ward, P.J., Aerts, J., 2012. Global exposure to river and coastal flooding: long term trends and changes. Glob. Environ. Change-Human Policy 

Dimens. 22 (4), 823–835.  

[10] Jonkman, S.N., van Gelder, P.H.A.J.M., Vrijling, J.K., 2003. An overview of quantitative risk measures for loss of life and economic damage.  

[11] Koks, E.E., Jongman, B., Husby, T.G., Botzen, W.J.W., 2015. Combining hazard, exposure and social vulnerability to provide lessons for flood risk 

management. Environ. Sci. Pol. 47, 42–52.  

[12] Koren, D., Kilar, V., Rus, K., 2017. Proposal for Holistic assessment of urban system resilience to natural disasters. IOP Conf. Ser.: Mater. Sci. Technol. 245 

(6), 062011.  

[13] Kundzewicz, Z.W., Su, B.D., Wang, Y.J., Xia, J., Huang, J.L., Jiang, T., 2019. Flood risk and its reduction in China. Adv. Water Resour. 130, 37–45. 

[14] Lai, C.G., Chen, X.H., Wang, Z.L., Yu, H.J., Bai, X.Y., 2020. Flood risk assessment and regionalization from past and future perspectives at basin scale. Risk 

Anal. 40 (7), 1399–1417.  

[15] Laurien, F., Hochrainer-Stigler, S., Keating, A., Campbell, K., Mechler, R., Czajkowski, J., 2020. A typology of community flood resilience. Reg. Environ. 

Change 20 (1), 1–14.  

[16] Lee, H., Song, K., Kim, G., Chon, J., 2021. Flood-adaptive green infrastructure planning for urban resilience. Landsc. Ecol. Eng. 17 (4), 427–437.  

[17] Li, W., Xu, B., Wen, J., 2016. Scenario-based community flood risk assessment: a case study of Taining county town, Fujian province, China. Nat. Hazards 82 

(1), 193–208.  

[18] Li, Y., Li, H.X., Huang, J.X., Liu, C.L., 2020. An approximation method for evaluating flash flooding mitigation of sponge city strategies - a case study of 

Central Geelong. J. Clean. Prod. 257, 120525.  

[19] Liao, K.H., Chan, J.K.H., Huang, Y.L., 2019. Environmental justice and flood prevention: the moral cost of floodwater redistribution. Landsc. Urban Plann. 

189, 36–45.  

[20] Liu, Y.Z., Engel, B.A., Flanagan, D.C., Gitau, M.W., McMillan, S.K., Chaubey, I., 2017. A review on effectiveness of best management practices in improving 

hydrology and water quality: needs and opportunities. Sci. Total Environ. 601, 580–593.  

[21] Logan, T.M., Guikema, D., Bricker, J.D., 2018. Hard-adaptive measures can increase vulnerability to storm surge and tsunami hazards over time. Nat. Sustain. 

1 (9), 526–530. 

[22] Luo, Y., Chen, X.D., Yao, L.M., 2021. Flood disaster resilience evaluation of Chinese regions: integrating the hesitant fuzzy linguistic term sets with prospect 

theory. Nat. Hazards 105 (1), 667–690 



 


