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Abstract— Flash flood assessment by using physiographic 

features, flooded areas effect can be seen quickly by 

satellite imagery data. Radar and microwave data is 

improved to an extent that it can process images even on 

cloudy days. Aster digital elevation model data is preferred 

by most of authors to extract DEM from satellite data. 

Individual data used in evaluation of flood flow for future 

safety planning and to take precautions to reduce risk 

damage. These criteria used for identifying areas effected 

by flash floods. 
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I. INTRODUCTION 

Natural overflow [43] of rivers is called floods, is a 

devastating natural hazard endangering lives and damaging 

agriculture [22], roads, and cities. Flood Urban development 

networks are low profile in drainage [24] management. 

Interception reduces flow along with runoff [4]. Unwarned 

disasters are predominant, like floods [6] now and then. The 

socio-economic activity’s undertaken to minimize risks. Strict 

movement conservation is a cause of flood in low-lying areas 

[25].  

Urban areas give no evaporation [1-4] change of slope, and 

infiltration. Floods come under both natural and unnatural. 

The property and wellbeing of people are affected by these 

unwanted vast spreading floods [29]. These may be triggered 

by age of construction because of defaults like storage 

capacity, leaks, and silt conditions [14]. Silting well and 

stream gauges used to find flood depth [5] along river basin 

near livelihood. 

Snow thaw, heavy rainfall causes heavy flash floods which 

accumulate more water in less duration with the capacity to 

move heavy objects. Strong winds, heavy waves in coastal 

areas breach coast dike called coastal floods. Overflow of 

rivers causes river floods. Nowadays urban and sewage floods 

are more frequent in zone four. If urban drainage cannot 

absorb heavy rainwater with a lack of natural drainage causes 

urban flooding. Puddles and ponds are formed in flat rural 

areas where terrain can’t absorb water, which is called pluvial 

flooding. 

This risk assessment indulges several other measurements. 

Hydrological modeling [30] using weather data is a primary 

key. Statistical parameters like forecasting rainfall, soil data 

[27], real-time slope, types of usages on land play a key role in 

this research. The insurance sector deals with affects through 

risk portfolio [18]. Organizations monitor the effects daily to 

alert, monitor flood Ground truth data. 

Flood prevention measures are creating sponge cities to drain 

water naturally by employing urban farms [23], recharging 

groundwater, and reusing wastewater. It reduces sewer 

overflow runoff [8] rates and neutralizes acid effects in 

rainwater. Create flood plains in heavy urban flooded areas so 

its overflow concentration diverts to rivers or flood plains 

[22]. Separating storm water and sewage water helps in 

effective treatment planning. 

Water infiltration devices, grid chambers, drainage chambers, 

pits, with high porous soil to allow penetration of storm water 

to reduce runoff alternatively increasing groundwater 

recharge. Pervious roads, with high organic soil fill lands, 

reduce runoff [35]. Dredging, flood barriers, trees, better 

drainage, Embankments, pits, detention tank, diversion canals, 

check dams to control the flow of running water. 

Unpredictable floods are checked by meteorologists and are 

common, particullary in low-lying areas [12]. Future flood 

estimations are important, especially in urban zones with low 

drainage facilities [38] causing urban floods. Most of the 

deaths reflect unpreparedness in these timings. Rainfall 

intensities influence flood damages on public property [20].  

Prioritizing resources based on strategic decision-making. 

Through a series of analyses, experts analyzed it is better to 

stick to natural indicators rather than social information to 

weigh hazard and vulnerability for risk assessments [25].  

Various tools have been developed for vulnerability 

assessments. Collecting, customizing, mapping, correcting, 

and selecting data from various resources is an important step. 

Decision making by professional in the selection of tools, 

practical recommendations, design to involve. In the social 

flood vulnerability index [1] relying on public opinion by their 

experience is unsure, nontechnical for research.  

 

II. LITERATURE SURVEY 

J. C. J. H. Aerts et al. 2018, used an agent-based model to 

integrate flood areas. Human behavior in limited terms, potent 

mannerism in short time interval to planning strategies is key 

roles. Limited to human perception did not include any 

practical results. This data used for preliminary research to 

identify risk zones. 
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Lyu. H. M. et al. 2019, included four approaches they are 

statistical, multi-criteria, analysis with geographical 

information system, and scenario base. They used regionally 

to local, qualification to quantification with global positioning 

for locating position and build information method a piece of 

advance information giving device. Changpan station, Wuhan 

station flood prevention measures are designed qualitatively, 

first by assessing flood level. Fuzzy AHP used for identifying 

high flood risk levels. The major drawback in his research is 

neglecting backfill material or external pressures around 

tunnels during floods. 

Miau. et al. 2020, did flood by comparing change in water 

table in time series using CNN, ANN, LSTM with the same 

benchmark while ANN had less error compared to the other 

two. Information of upstream and downstream with change in 

water line in a duration of time is taken. LSTM used for water 

level estimation by long-term dependence. CNN is used for 

accuracy and stable predictions as it recognizes similar 

patterns from old data. He compared all models of CNN, 

GRU, SEQ2SEQ, ANN (Meresa et al. 2019) , LSTM but 

combining GRU with CNN gave them accurate results further 

modeled on Gaussian distribution for anomalous detection. As 

a neural network does not need any pre-defined data, it can 

work on normal water level data, it is easy to handle. As 

CON-GRU is used in identifying variant object anomaly 

detection. Among all these methods GRU performed well, the 

accuracy was found using random mean square error, mean 

absolute error, mean absolute percentage error formulae.  

Lim and lee et al. 2018, by using satellite-based knowledge 

got from inaccessible locations, researchers simulated flood 

damage in North Korea. For both, the delineation of flood 

inundated areas using visible Google Earth high-resolution 

imagery, expert-based multiple remote sensing, and 

geographic information approaches were chosen. The flood 

areas were discovered via Sentinel-1 radar images. The 

Geomorphon model simulates stream flows along with 

geomorphology. The study's individuality is reflected in this 

method range, which included several combinations of input 

parameters. Finally, the most robust model could identify 

flood areas, which matched the harm data in the Korean 

government's studies. 

Liu et al. 2019, developed a flash flood risk model in China, 

which is prone to flooding. Flash floods, unlike normal floods, 

are extremely dangerous, making it difficult for people to 

leave their homes. A theory was established by using an 

artificial intelligence idea named the least squares to support 

vector machine classifier is using satellite-based 

meteorological, topographical, hydrological, and 

anthropological indices as input variables that affect flash 

floods. The least-square support vector machine with a kernel 

[25] had the best model output with regard to effectiveness. 

The curve number in the topographical factors, in particular, 

was perhaps most paramount to the flash risk of flooding 

model. In terms of effectiveness, the least square support 

vector with the kernel [15] generated that best model output. 

Kim et al. 2019, Tropical cyclones are one of the most 

devastating natural calamities to human lives and damage to 

property. Several studies taken out to automate the process of 

assessing if a cyclone is forming. Using machine learning 

techniques, they implemented an automatic Cyclone initiation 

detection system and compared the solutions using metrics 

like heat rate, false alarm rate, Peirce ability score, and lead 

time.  WinSAT data on sea surface wind and rainfall were 

used to create three machine learning-based models i.e., 

decision trees, random forest, fuzzy and support vector 

machine, and also a traditional model based on linear 

discriminant analysis. The models were tested utilizing data 

from Joint Typhoon Warning Center's best track, which 

included both developing and non-developing tropical 

disturbances. The feature sets showed that perhaps the 

machine learning models significantly improved than the 

weighted linear analysis model. Machine learning models, in 

particular, can spot cyclone initiation 26–30 hours until a 

cyclone was identified as a tropical depression, that was 5–9 

hours ago then weighted linear model prediction. 

Han et al. 2019, built machine learning algorithms to calculate 

total perceptible liquid from Himawari-8 data within sunny 

conditions, using the ERA-Interim total perceptible water as a 

reference for Northeast Asia. Cloud identification was 

performed using the radiative model. A critical feature in 

determining hydrological conditions is the total perceptible 

water, which is a line of gases in the atmosphere. This is also 

connected to catastrophe severity concerning convective 

potential energy. Random Forest, extreme gradient boosting, 

and deep neural networks all were evaluated and compared to 

machine learning methods. When evaluated with ERA-Interim 

and radiosonde observation results, the deep neural network 

result surpassed the other models. Total perceptible water 

obtained from satellite data with a 10 min period would help a 

disaster control system to deal with extreme floods and rains. 

Washko et al. 2019, Using the extension of HEC HMS for 

ARCGIS software where geometrical values and flow path of 

river in Huroncreek watershed based on hundred-year flood 

data. HEC-HMS tool used to assign channel geometry before 

we draw a vector form of a watershed in ArcGIS. Data 

constructed in GIS is importable from HEC HMS. Vulnerable 

areas are identified and, flow is analyzed in HEC HMS. The 

flood depth is exported to the RAS mapper for a visual 

representation of flow in software. Risk measures belong to 

control flood risk zone areas along the river bed. 

 

III. CONCLUSION 

It is very important to examine and predict effect of flood flow 

before it prevails. Even several flood assessments made, day-

by-day floods are increasing due to anthropogenic activities as 

explained above in Literature review and tells clearly how to 

identify effect without being in field using models by using 

latest technology remote sensing and gis. 



                         International Journal of Engineering Applied Sciences and Technology, 2022    
                                                Vol. 7, Issue 4, ISSN No. 2455-2143, Pages 127-130 

                                       Published Online August 2022 in IJEAST (http://www.ijeast.com)                                                                                                                                                                                                                                                                                                                                                                                                                    
 

129 

 

IV. REFERENCE 

[1]  Aerts, J.C., Botzen, W.J., Clarke, K.C., Cutter, S.L.,     

Hall, J.W., Merz, B., Michel-Kerjan, E., Mysiak, J., 

Surminski, S. and Kunreuther, H., 2018. Integrating 

human behaviour dynamics into flood disaster risk 

assessment. Nature Climate Change, 8(3), pp.193-199. 

[2] Albu, L.M., Enea, A., Iosub, M. and Breab?n, I.G., 

2020. Dam Breach Size Comparison for Flood 

Simulations. A HEC-RAS Based, GIS Approach for 

Dr?c?ani Lake, Sitna River, Romania. Water, 12(4), 

p.1090. 

[3] Al-Zahrani, M., Al-Areeq, A. and Sharif, H.O., 2017. 

Estimating urban flooding potential near the outlet of an 

arid catchment in Saudi Arabia. Geomatics, Natural 

Hazards and Risk, 8(2), pp.672-688. 

[4] Atallah, M.H., Hazzab, A., Seddini, A., Ghenaim, A. 

and Korichi, K., 2016. Hydraulic flood routing in an 

ephemeral channel: Wadi Mekerra, Algeria. Modeling 

Earth Systems and Environment, 2(4), pp.1-12. 

[5] Azareh, A., Rafiei Sardooi, E., Choubin, B., Barkhori, 

S., Shahdadi, A., Adamowski, J. and Shamshirband, S., 

2019. Incorporating multi-criteria decision-making and 

fuzzy-value functions for flood susceptibility 

assessment. Geocarto International, pp.1-21. 

[6] Bui, D.T., Tsangaratos, P., Ngo, P.T.T., Pham, T.D. and 

Pham, B.T., 2019. Flash flood susceptibility modeling 

using an optimized fuzzy rule based feature selection 

technique and tree based ensemble methods. Science of 

the total environment, 668, pp.1038-1054. 

[7] Cahyono, C. and Adidarma, W.K., 2019. Influence 

analysis of peak rate factor in the flood events' 

calibration process using HEC-HMS. Modeling Earth 

Systems and Environment, 5(4), pp.1705-

1722.Modeling Earth Systems and Environment, pp.1-

12. 

[8] Chadli, K., Kirat, M., Laadoua, A. and El Harchaoui, 

N., 2016. Runoff modeling of Sebou watershed 

(Morocco) using SCS curve number method and 

geographic information system. Modeling Earth 

Systems and Environment, 2(3), pp.1-8. 

[9] DeVries, B., Huang, C., Armston, J., Huang, W., Jones, 

J.W. and Lang, M.W., 2020. Rapid and robust 

monitoring of flood events using Sentinel-1 and 

Landsat data on the Google Earth Engine. Remote 

Sensing of Environment, 240, p.111664.. 

[10] Díez-Herrero, A., Huerta, L.L. and Isidro, M.L., 2009. 

A handbook on flood hazard mapping methodologies 

(Vol. 2). IGME. 

[11] Faudzi, S.M.M., Abustan, I., Kadir, M.A.A., Khairi, 

M., Wahab, A. and Razak, M.F.A., 2019. Two-

dimensional simulation of Sultan Abu Bakar Dam 

release using hec-ras. International Journal, 16(58), 

pp.124-131. 

[12] Gholami, V., Mohseni Saravi, M. and Ahmadi, H., 

2010. Effects of impervious surfaces and urban 

development on runoff generation and flood hazard in 

the Hajighoshan watershed. Caspian journal of 

environmental sciences, 8(1), pp.1-12. 

[13] Ghimire, E., Sharma, S. and Lamichhane, N., 2020. 

Evaluation of one-dimensional and two-dimensional 

HEC-RAS models to predict flood travel time and 

inundation area for flood warning system. ISH Journal 

of Hydraulic Engineering, pp.1-17. 

[14] Grimaldi, S., Xu, J., Li, Y., Pauwels, V.R. and Walker, 

J.P., 2020. Flood mapping under vegetation using 

single SAR acquisitions. Remote Sensing of 

Environment, 237, p.111582. 

[15] Highland, L. and Bobrowsky, P.T., 2008. The landslide 

handbook: a guide to understanding landslides (p. 129). 

Reston: US Geological Research Hong, H., 

Tsangaratos, P., Ilia, I., Liu, J., Zhu, A.X. and Chen, 

W., 2018. Application of fuzzy weight of evidence and 

data mining techniques in construction of flood 

susceptibility map of Poyang County, China. Science of 

the total environment, 625, pp.575-588. 

[16] Khaleghi, S., Mahmoodi, M. and Karimzadeh, S., 2015. 

Integrated application of HEC-RAS and GIS and RS for 

flood risk assessment in Lighvan Chai River. Int J Eng 

Sci Invent, 4(4), pp.38-45. 

[17] Kim, M., Park, M.S., Im, J., Park, S. and Lee, M.I., 

2019. Machine learning approaches for detecting 

tropical cyclone formation using satellite data. Remote 

Sensing, 11(10), p.1195. 

[18] Knuepfer, P.L. and Montz, B.E., 2008. Flooding and 

watershed management. Journal of Contemporary 

Water Research & Education, 138(1), pp.45-51. 

[19] Kumar, N., Kumar, M., Sherring, A., Suryavanshi, S., 

Ahmad, A. and Lal, D., 2020. Applicability of HEC-

RAS 2D and GFMS for flood extent mapping: a case 

study of Sangam area, Prayagraj, India. Modeling Earth 

Systems and Environment, 6(1), pp.397-405. 

[20] Kumar, N., Lal, D., Sherring, A. and Issac, R.K., 2017. 

Applicability of HEC-RAS & GFMS tool for 1D water 

surface elevation/flood modeling of the river: a Case 

Study of River Yamuna at Allahabad (Sangam), India. 

Modeling Earth Systems and Environment, 3(4), 

pp.1463-1475. 

[21] Lee, Y., Han, D., Ahn, M.H., Im, J. and Lee, S.J., 2019. 

Retrieval of total precipitable water from Himawari-8 

AHI data: A comparison of random forest, extreme 

gradient boosting, and deep neural network. Remote 

Sensing, 11(15), p.1741. 

[22] Lim, J. and Lee, K.S., 2018. Flood mapping using 

multi-source remotely sensed data and logistic 

regression in the heterogeneous mountainous regions in 

north korea. Remote Sensing, 10(7), p.1036. 

[23] Lyu, H.M., Shen, S.L., Zhou, A. and Yang, J., 2019. 

Perspectives for flood risk assessment and management 



                         International Journal of Engineering Applied Sciences and Technology, 2022    
                                                Vol. 7, Issue 4, ISSN No. 2455-2143, Pages 127-130 

                                       Published Online August 2022 in IJEAST (http://www.ijeast.com)                                                                                                                                                                                                                                                                                                                                                                                                                    
 

130 

for mega-city metro system. Tunnelling and 

Underground Space Technology, 84, pp.31-44. 

[24] Lyu, H.M., Wang, G.F., Shen, J.S., Lu, L.H. and Wang, 

G.Q., 2016. Analysis and GIS mapping of flooding 

hazards on 10 May 2016, Guangzhou, China. Water, 

8(10), p.447. 

[25] Ma, M., Liu, C., Zhao, G., Xie, H., Jia, P., Wang, D., 

Wang, H. and Hong, Y., 2019. Flash flood risk analysis 

based on machine learning techniques in the Yunnan 

Province, China. Remote Sensing, 11(2), p.170. 

[26] Malik, A. and Abdalla, R., 2016. Geospatial modeling 

of the impact of sea level rise on coastal communities: 

application of Richmond, British Columbia, Canada. 

Modeling Earth Systems and Environment, 2(3), pp.1-

17. 

[27] Mandal, S.P. and Chakrabarty, A., 2016. Flash flood 

risk assessment for upper Teesta river basin: using the 

hydrological modeling system (HEC-HMS) software. 

Modeling Earth Systems and Environment, 2(2), p.59. 

[28] Meresa, H., 2019. Modelling of river flow in ungauged 

catchment using remote sensing data: application of the 

empirical (SCS-CN), Artificial Neural Network (ANN) 

and Hydrological Model (HEC-HMS). Modeling Earth 

Systems and Environment, 5(1), pp.257-273. 

[29] Miau, S. and Hung, W.H., 2020. River Flooding 

Forecasting and Anomaly Detection Based on Deep 

Learning. IEEE Access, 8, pp.198384-198402. 

[30] Mondal, I., Bandyopadhyay, J. and Paul, A.K., 2016. 

Estimation of hydrodynamic pattern change of Ichamati 

River using HEC RAS model, West Bengal, India. 

Modeling Earth Systems and Environment, 2(3), pp.1-

13. 

[31] MORARU, A., BRULAND, O., PERKIS, A. and 

RÜTHER, N., 2019. Visualizing hydrodynamic fluid 

simulations within an immersive experience as a 

scientific dissemination strategy. MekIT, pp.265-283. 

[32] Natarajan, S. and Radhakrishnan, N., 2019. Simulation 

of extreme event-based rainfall-runoff process of an 

urban catchment area using HEC-HMS. Modeling 

Earth Systems and Environment, 5(4), pp.1867-1881. 

[33] Nones, M., 2019. Dealing with sediment transport in 

flood risk management. Acta Geophysica, 67(2), 

pp.677-685. 

[34] Patel, D.P. and Srivastava, P.K., 2013. Flood hazards 

mitigation analysis using remote sensing and GIS: 

correspondence with town planning scheme. Water 

resources management, 27(7), pp.2353-2368. 

[35] Pathan, A.I. and Agnihotri, P.G., 2020. Application of 

new HEC-RAS version 5 for 1D hydrodynamic flood 

modeling with special reference through geospatial 

techniques: a case of River Purna at Navsari, Gujarat, 

India.  

[36] Prabnakorn, Saowanit, F. X. Suryadi, Jongkon 

Chongwilaikasem, and Charlotte De Fraiture. 

"Development of an integrated flood hazard assessment 

model for a complex river system: a case study of the 

Mun River Basin, Thailand." Modeling Earth Systems 

and Environment 5, no. 4 (2019): 1265-1281. 

[37] Rahmati, O., Zeinivand, H. and Besharat, M., 2016. 

Flood hazard zoning in Yasooj region, Iran, using GIS 

and multi-criteria decision analysis. Geomatics, Natural 

Hazards and Risk, 7(3), pp.1000-1017. 

[38] Rostami, M., Jaefar Bigloo, M. and Moghimi, E., 2020. 

Spatial analysis of flooded and flooded areas in 

Noorabad urban area using radar images and HEC-RAS 

model. Environmental Management Hazards, 7(3), 

pp.313-329. 

[39] Rahmati, O., Pourghasemi, H.R. and Zeinivand, H., 

2016. Flood susceptibility mapping using frequency 

ratio and weights-of-evidence models in the Golastan 

Province, Iran. Geocarto International, 31(1), pp.42-70. 

[40] Samanta, R.K., Bhunia, G.S., Shit, P.K. and 

Pourghasemi, H.R., 2018. Flood susceptibility mapping 

using geospatial frequency ratio technique: a case study 

of Subarnarekha River Basin, India. Modeling Earth 

Systems and Environment, 4(1), pp.395-408. 

[41] Sharkey, J.K., 2014. Investigating Instabilities with 

HEC-RAS Unsteady Flow Modeling for Regulated 

Rivers at Low Flow Stages. 

[42] Tali, P.A.S. and Kanth, T.A., 2012. Land use/land 

cover change and its impact on flood occurrence: a case 

study of upper Jhelum floodplain (Doctoral 

dissertation). 

[43] Tehrany, M.S., Pradhan, B., Mansor, S. and Ahmad, N., 

2015. Flood susceptibility assessment using GIS-based 

support vector machine model with different kernel 

types. Catena, 125, pp.91-101. 

[44] Vidyapriya, V., Karthika, R.B. and Sheeja, R., A 

HOLISTIC FLOODING SOLUTION FOR THE CASE 

STUDY OF CENTRAL BUCKINGHAM CANAL 

WATERSHED.  

[45] Washko, S., 2019. FLOOD INUNDATION MAPPING 

FOR HURON CREEK, HOUGHTON COUNTY, 

MICHIGAN. 

[46] Weng, Q. ed., 2007. Remote sensing of impervious 

surfaces. CRC Press. . 

[47] Yamani, K., Hazzab, A., Sekkoum, M. and Slimane, T., 

2016. Mapping of vulnerability of flooded area in arid 

region. Case study: Area of Ghardaia-Algeria. 

Modeling Earth Systems and Environment, 2(3), pp.1-

17.  

 


