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Abstract  

North Bihar is one of the most flood-impacted locales of India. Regular flooding caused huge death toll and 

extreme economic harms. In this review, hydro climatic conditions and authentic flood occasions during the time 

of 2001 to 2020 were coupled over various bowls in North Bihar. The fundamental goal of this study is to survey 

the seriousness of floods by assessing flood hazards, vulnerability and risk in North Bihar. The uniqueness of 

this study is to survey flood risk at the town level as no such review was performed before. Other topical 

information, specifically, land-use and seepage organizations, were likewise used with flood guides to approve 

the seriousness of the occasion. MOD09A1 satellite information (during 2001-2020) inferred lists were utilized 

to determine immersion degrees and flood frequency. Socio-economic vulnerability (SEV) was determined 

based on seven evaluation boundaries (i.e., populace thickness, house-hold thickness, education rate, rural work, 

and cultivator, all out male, and female) and combined with flood hazard to infer flood risk over the review area. 

The review displayed that an all-out ~34% of the topographical area of North Bihar was immersed over the most 

recent 20 years and the greatest flood degree was seen in 2020. Flood risk map showed that ~7%, ~8%, ~13%, 

~4%, and ~2% of the topographical region was planned under Extremely High, High, Moderate, Low, and 

Exceptionally Low classes, individually. The 2770 and 3535 number of towns was ordered under Exceptionally 

High and High flood risk zone which are situated in north-focal and focal western districts. These discoveries 
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can be applied to recognize and characterize areas of different risk zones to aid flood relief and the board 

exercises.  
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Introduction 

Environmental change and other related factors, for example, delayed storm showers, spontaneous and 

unexpected urbanization, deforestation, etc, because huge scope floods across India, with a triple increment 

somewhere in the range of 1901 and 2015. As per Rouyer's 1994 review, "Bihar is viewed as quite possibly of 

the least fortunate state in India, with authentic and proceeded with high neediness, inconsistent land dispersion, 

upper-rank predominance and position clashes" diligent floods have gone about as extra stressors enhancing 

many winning issues of social weaknesses. The Ganges separates Bihar into two segments, with waterways from 

the Himalayas streaming into parts of Northern Bihar, which are dependent upon outrageous floods and ensuing 

setbacks; while the southern part stays dry (Economic Review 2019-20, Money Division, Administration of 

Bihar). Bihar has encountered the biggest number of floods and related occasions in late many years when 

contrasted with other Indian states. As per the Water Asset Division's Flood The board Data Framework in Bihar, 

roughly 73% of the state is dependent upon yearly repeating floods during the storms. In Bihar, the latest floods 

of 2019 impacted 1269 towns, 88.47 lakh populace), and 130 setbacks (Circumstance Report 2019, NDM, 

Service of Home Undertakings). There are 199 help camps to house the whole dislodged populace, just 1.25 lakh 

of who have been cleared. The couple of critical purposes behind such a heartbreaking development during 

extreme precipitation or spilling over streams incorporate impromptu urbanization and developments that have 

risen suddenly, an absence of legitimate seepage offices, stopping up of channels because of plastics and other 

trash, broken dams, an absence of vegetation cover, and different elements that all add to the floods. There is 

likewise a serious deficiency of savoring water these help camps, and the best way to make water fit for 

utilization is to utilize blanching powder. Be that as it may, while viable, techniques, for example, chlorination 

and bubbling have disadvantages like significant expenses for low-pay families, harmful side-effects, and terrible 

scent, as well as non-ideal degrees of fuel utilization expected for huge scope water bubbling. 

The Primary Factors Contributing to Flooding 

Floods in Bihar can be followed back to the entwining of land based income and ensuing governmental issues, 

bringing about a complex socioeconomic emergency, infrastructural imperfections (banks and upstream 

boundaries to impede stream), provincial period powerless strategies, and the geomorphological advancement 

of waterways from the Himalayas, causing exorbitant siltation in the fields. Bihar has encountered the biggest 



IJAER/ Nov-Dec 2021/Volume-10/Issue-6                                                    ISSN: 2278-9677 

Copyright@ijaer.org                                                                                                                                                                      Page  38          

number of floods and related occasions in ongoing many years when contrasted with other Indian states. The 

Kosi and Gandak streams in northern Bihar are the most inclined to flooding. The Kosi Stream, otherwise called 

the Distress of Bihar, streams from the Himalayas, through Nepal's lower regions, and into the alluvial fields of 

north Bihar prior to joining the Ganga. At the point when weighty downpours fall in focal and eastern Nepal, the 

water from the mountains streams into the significant watersheds of the Bagmati, Narayani, and, above all, the 

Kosi streams, which then flood into the fields and swamps. Designs further open the blast entryways on the 

Nepal side, potentially prompting flooding in Bihar, to forestall foundation harm to the Kosi Stream Torrent and 

the Torrent Pool's dikes. 

Reported Loss and Damage 

The significant waterways that are inclined to causing exorbitant flooding in northern Bihar are the Mahananda, 

Kosi, Bagmati, Burhi Gandak, and Gandak, all of which start in Nepal. The streams Child, Punpun, and Phalgu 

have likewise caused flooding in some Bihar's southern districts. As per news reports, "the 2013 floods impacted 

over 5.9 million individuals in more than 3,768 towns across 20 districts, and the 2017 floods impacted 19 locale 

in North Bihar, killing 514 individuals and influencing 1.71 crore people". The new floods in Bihar brought 

about 1269 impacted towns, 88.47 lakhs impacted populace, and 130 setbacks. "The most awful hit locale are 

that of Araria, Kishanganj, Madhubani, East Champaran, Sitamarhi, Sheohar, Supaul, Darbhanga, Muzaffarpur, 

Saharsa, Katihar, Purnia, and West Champaran" (Circumstance Report 2019, NDM, Service of Home 

Undertakings). Catastrophe planning and measurable reviews become vital in figuring out the surmised number 

of misfortune and obliteration in the state.  

The accompanying table features the impacted and harmed because of floods in Bihar from 1990-2012 according 

to a measurable report by the Bihar Government's Calamity the board Division. As per the Water Assets Division, 

"as of August 2020, floods had impacted 81.56 lakh individuals with 25 flood-related passings in 16 locale, with 

the water level of the Ganga rising essentially to 5-24 cm in Buxar, Munger, Bhagalpur, Kahalgaon, and at Digha 

Ghat in Patna," with "the water level of the Ganga rising considerably to 5-24 cm in Buxar, Munger, Bhagalpur, 

Kahalgaon, and As per the report [Water Assets Office, Legislature of Bihar], "a sum of 12,670 individuals are 

stopped in 10 help camps in the state, and 653 local area kitchens are currently serving around 5.30 lakh 

individuals." Champaran, Darbhanga, Gopalganj, Khagaria, Madhubani, Madhepura, Sitamarhi, Sheohar, 

Supaul, Kishanganj, Muzaffarpur, Saran, Samastipur, Siwan, and Saharsa are the most horrendously terrible 

impacted regions [8]. We can then build a plot from information given by one more comparative measurable 

report by the Bihar State Government for the lives lost in Bihar floods from 1990 to 2019 (source - 
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Disastermgmt.Bih.Nic.In.) to graphically feature the issue of how the deficiency of lives has been fundamentally 

on the ascent because of the tragic effect of the state's continuous floods.  

Conclusion 

The current review has shown the utility of multi-fleeting satellite pictures of MOD09A1 in figuring out flood 

immersion elements (i.e., flood movement and relapse) during 2001-2020. Moreover, the potential of satellite-

determined flood frequency map and financial information in evaluating flood hazard, vulnerability, and risk. 

The key discoveries proposed that flood occasions of 2007, 2017, 2019, and 2020 were the serious fiascos 

because of weighty deluges which immersed 6.4%, 5.8%, 13.8%, and 17.7% of absolute North Bihar's 

topographical region, separately. Flood frequency showed that almost 7% and 8% of the area of North Bihar is 

sorted under extremely high and high hazard classification. According to the composite flood immersion more 

than 2001-2020, ~34% of the complete geological region was impacted and among the LULC class, rural land 

and settlement were antagonistically impacted. Statistics of India (2011) based composite financial vulnerability 

map showed that the focal piece of North Bihar locale and ideally district along the waterways are having more 

prominent vulnerability which is additionally demonstrated based on flood risk map. The flood risk map likewise 

showed that the focal North Bihar locale along the stream was sorted in high to exceptionally high flood risk 

zone, influencing 6305 towns. Based on the ability of room based information and its expense viability in flood 

debacle the board, satellite information are valuable for checking flood designs as well as flood events. The 

MCDM approaches can help debacle administrators in the state to go to moderation lengths for focusing on 

defenseless zones and flood relief measures. The computerized spatial database on the spatial dissemination of 

flood hazards ready for the North Bihar state will act as significant baseline data for taking up flood moderation 

exercises and furthermore help with going to flood protection lengths in flood-impacted locales. The immersion 

map and related effect and risk data will help chiefs to offer a functional support for flood the board. 
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