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Abstract— India is highly vulnerable to floods and out of the 

total geographical area of 329 million hectares, more than 

40 million hectare is flood prone. Floods are recurrent 

phenomenon, which cause huge loss of lives and damage to 

livelihood system, property, infrastructure and public 

utilities. It is a cause for concern that the flood related 

damages are showing an increasing trend. This can be 

attributed to many reasons including rapid increase in 

population and urbanization coupled with growing 

developmental and economic activities in the flood plains 

and global warming. In this paper, the main objective was to 

study the causes of floods in krishna river, study the overall 

impacts, socio-economic impacts and to formulate a strategy 

and find a solution to reduce the impact of flood in shirte 

village. It was observed that, in this village more than 491 

farmers had directly affected by the flood. They had loosed 

the crops of worth 50 lakh rupees, flood disaster terribly 

affected on transportation facilities, shops and kiosks, milk 

production, basic facilities of the village, livestock of the 

village, houses and households. Also flood has shown 

increase in the fertility of the land, increase in the ground 

water level and mitigation of the problem of saltation. 
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I. INTRODUCTION 

Maharashtra is one of the states of India, where floods 

frequently occur. Due to the physiographic and climatic 

condition Maharashtra shows controversy in the respect of 

floods and droughts. At the same time flood and drought 

condition is prevailed in same region. After 1960, there are 

more than 40 floods are occurred in Maharashtra state. 

Remarkable floods have been observed in the basins of 

Godavari, Tapi and Krishna. 

The Krishna is the second largest Eastward 

draining River in Peninsular India covering vast area in the 

States of Maharashtra, Karnataka and Andhra Pradesh. The 

basin drains an area of 2, 58,948 km2. This is nearly 8 % of 

the total geographical area of India. The average annual 

rainfall in the Krishna River Basin is 784 mm. 

Floods in the Krishna River Basin are related to 

high intensity rainfall and/or releases of water from 

reservoirs in the upper reaches. The length of Krishna river 

in Maharashtra is 342.02 Km. It is one of the major water 

source, which supports 2536 major cities, towns and villages 

along with a population of 68, 94,862. The Krishna river 

stretch covers area from 21 talukas of the three districts 

namely, Satara, Sangli and Kolhapur.  Krishna River 

originates in Western Ghats at the elevation of 1267 MSL 

and the downstream of river it is 519 MSL. There is 

difference of 748 MSL between origin elevation and 

downstream elevation. 

Floods are caused by weather phenomena and 

events that deliver more precipitation to a drainage basin 

that can be readily absorbed or stored within the basin. 

Floods can be caused by natural, ecological or 

anthropogenic factors. There are several causes of floods 

and differ from region to region. Some major causes of 

floods are: 

1) Heavy rainfall 

2) Heavy siltation of the river bed reduces the water 

carrying capacity of the river or stream. 

3) Blockage in the drains leads to flooding of the area. 

4) Landslides blocking the flow of the stream. 

5) Construction of dams and reservoirs 

Flood is resulting from extreme geophysical event 

to create an unexpected threat to human life and property. 

Flood occurring in densely populated area have the capacity 

to do maximum damage to life and property. Agricultural 

practices and deforestation have considerably changed the 

situation in whole river basins. Death, disease, injury, 

displacement of people and economic loss are the usual 

consequences of flood. So the aim of this study work is to 

explore the impacts of flooding on shirte village. 

During October 2019, heavy floods exceeding the 

record of once in 100 years were witnessed in the Krishna 

River Basin, temporally isolating 350 villages and causing 

millions homeless. During 2019 July and August the 

swirling water of the Krishna River surged through many 

cities and villages for more than 10 days in Southern 

Maharashtra and Northern Karnataka causing immense 

suffering to the people, damaging property and creating new 

islands overnight. During this severe flood, after about a gap 

of 14 years in the basin, a large number of villages in the 

districts of Kolhapur, Sangli, and Satara were inundated and 

agricultural fields submerged. 

A. Types of floods  

1) Flash flood 

2) Cloudburst floods 

3) River floods 

4) Coastal floods 

5) Single event floods 

6) Multiple event floods 

7) Seasonal floods 

8) Tidal flooding 

9) Estuarine flood 

An extreme natural event becomes a disaster when it has a 

large impact on human settlements and activities. Floods 

may also be associated with regular climatic seasons such as 

monsoon rains and other annual heavy rainfall periods. 

However, after year 2018, which received lowest 

rainfall (16850.4 mm), water scarcity was observed as 

compare to the other years. After this year there was sudden 
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increasing trend in the rainfall pattern in 2019 and received 

abnormal and highest rainfall in the previous hundred years 

resulting in to one of the disastrous floods experienced by 

Kolhapur, Sangli and Satara district in year 2019. 

II. THEROTICAL SURVEY 

A. Causes of Floods in Upper Krishna Basin in 

Maharashtra 

Floods are caused by heavy rains that pour too much water 

into rivers and other waterways. Making these natural 

channels unable to carry all the water rising water flows 

over or breaks the banks to the waterways causing the 

surrounding land to be flooded. Floods are caused not only 

by rain but also by human changes to the surface of the 

earth. Forming deforestation, and urbanization increase the 

runoff from rains thus storms that previously would have 

caused no flooding today inundate vast areas. The reckless 

building in vulnerable areas, poor watershed management, 

and failure to control the flooding also help create the 

disaster condition. 

1) Deforestation 

Forest in general increases rainfall and evaporation while it 

absorbs moisture and lessens runoff. In upper catchment 

area of Krishna basin the forest cover has been decreasing at 

Mahableshwar, Jaoli, Patan, Shirala, Shahuwadi, Bavda, 

Radhanagari, Bhudargad, Ajra and Chandgad tehsils. Large 

scale deforestation is effected by man for various purposes, 

decreases infiltration capacity of the cut over land and 

consequently increases surface runoff which helps 

tremendously in increasing the magnitude of flood. 

According to table 3.1 statistical data field observations of 

region area under forest are declining day by day. 

District 
Forest Area (%) 

2001 

Forest Area (%) 

2011 

Growth 

(%) 

Satara 14.23 13.10 - 08.63 

Sangli 5.50 04.93 - 11.56 

Kolhapur 25.13 23.16 - 08.50 

Total 14.95 13.71 - 08.29 

Table 2.1: Forest Area in Upper Krishna Basin 

2) Heavy Rainfall 

During last week of July and early period of August 2019, 

the region has received high intensity and prolonged rainfall, 

which is more than its average during the same period 

particularly in the catchment area of Krishna and its 

tributaries. 

 

Table 2.2: Total Rainfall in Upper Krishna Basin Recorded 

in 2019 

(Rainfall from 1-06-2019 to 20-08-2019) 

Name of the 

Rain gauge 

Station 

Rainfall 

received 

in mm 

in  

month 

of June 

Rainfall 

received 

in mm 

in  

month 

of July 

Rainfall 

received 

in mm 

up to 

20th 

August  

2019 

Total 

Rainfall 

in mm 

Koyana 520 3222 5643 5643 

Mahableshwar 701 3129 5630 5630 

Navaja 736 3759 6212 6212 

Dhom 193 711 1176 1176 

Kanher 201 767 1310 1310 

Warana 321 2076 3839 3839 

Tasgaon 120.5 338.5 521.5 521.5 

Sangli 89 289.7 474.5 474.5 

Miraj 93.4 315.3 497.9 497.9 

Islampur 74 317 609 609 

Shirala 192 605 1205 1205 

Vita 64 251 478 478 

Palus 37 160 308.5 308.5 

Karad 216 646 1104 1104 

Kadegaon 107 366 762 762 

B. Over Irrigation and Ground Water Level 

Ground water level is very much significant in the flood 

causes because ground water level affects on the percolation 

rate of surface water. The annual pre-monsoon and post-

monsoon ground water table in the Krishna River Basin 

ranges from 2 to 24 m bgl and 2 to 20 m bgl, respectively. 

The same in the canal command and flood-prone areas 

varies from 0.5 to 2.0 m bgl and from 0.1 to 1.0 m bgl, 

respectively. For the flood-prone and the canal command 

areas the decadal average shows a rise in ground water table 

from 0.5 to 4 m. Therefore this is one of the main reasons of 

flooding and low infiltration rate and high runoff in over 

irrigated area. 

C. Underground Water Level 

After 1972 Maharashtra government has introduced several 

major lift irrigation schemes in Satara, Sangli and Kolhapur 

districts. These lift irrigation schemes have provided water 

to the area some 10 to 50 km away from the concerned river. 

At present more than 70% agricultural area on both sides of 

the river is permanently irrigated, due to continuous water 

supply the underground water table in Krishna valley has 

increased considerably, which is at ground level during the 

rainy season and about one-two meter during dry season. 

During the floods, due to increased water table, water is not 

absorbed and percolated in the soil, but the volume of run 

off is increased which creates severe flood. 

D. River bridges 

Bridges on river provide transportation facility and link both 

sides of the rivers. There are about 22 bridges on Krishna 

and its tributaries within Maharashtra state. The height of 

these bridges is usually low, below the height of both sides 

of the river. During floods most of these bridges are 

drowned. Due to this situation the flood level beyond the 

bridge is increased with the breadth of the bridge.  

E. Cropping pattern 

Due to vast expansion of canal and lift irrigation schemes in 

Krishna and its tributaries, about 70 % sown area is under 

irrigation. The region has number of co-operative sugar 

mills in the radius of 5-10 km from each other. Therefore, 

most of the irrigated area is under sugarcane. The crop 

requires year-round water supply. Sugarcane is planted in 

two different seasons. “Adsali” during July-August, and 

“Suru” October-November months. During the rainy season, 

Adsali crop is about two to three meters high, which resists 
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flow of flood water and makes the flood situation more 

serious and worse. 

F. Sand mining and Brick Making 

Sand extraction from the river is another serious threat to the 

riparian system in this region. Enormous amount of sand is 

extracted from River Krishna and its tributaries. This is 

carried out in illegal manner. Because of sand extraction the 

flora and fauna of Natural River system gets affected. 

Planktons, nektons are adversely affected by drilling and 

pumping of river bed. The depth of the pool increases and 

due to transport of sand by trucks near the river, river banks 

get damaged and pool erosion is observed in the various 

parts of the Warna River. In the Krishna River stretch during 

field survey at following locations extensive sand mining 

was observed.   

G. Construction of KT Weirs and Bridges 

While considering the total number of bridges and the flood 

of water they impeded, it has been observed that they 

increased the level of flood by some meters more than the 

actual flood level of 2019. 

Tahsil 
No. of ‘KT’ 

Weirs 
Tahsil 

No. of ‘KT’ 

Weirs 

Satara 10 Palus 03 

Patan 09 Miraj 07 

Karad 13 Hatkanangale 08 

Shirala 05 shirol 03 

Walwa 03 karveer 16 

Table 2.3: Details of Number of KT weirs 

H. Meandering Course of Rivers 

Highly sinuous meandering courses of the rivers obstruct the 

normal discharge of water and thus the velocity is reduced 

which delays the passage of water resulting into stagnation 

of water. The meanders of Krishna River are sharp at 

Shirgaon, Shirate, Retre Harnaksh, Banewadi, Bhilawadi 

and Haripur. The meanders are the uneven line of streams of 

the river affecting the normal discharge of water. The 

velocity of water is restricted near the meanders which 

delays passage of water resulting in the stagnation of water 

in the river. There are more meanders in the course of 

Krishna and its tributaries. These meanders have also caused 

flood condition in the upper Krishna basin. 

I. Retardation of Flow Due to Back Water Effects 

Retardation of flow due to back water effects is also one of 

the important causes of flood disaster. Such prerequisite 

happens in the study region at various places e.g. near 

Bramnal where Yerala meets to Krishna and also similar 

condition is observed at the confluence of Warana and 

Krishna River near Haripur. Nrusinghwadi is the one 

location in study region where retardation of flow due to 

back water affects. In this process major river velocity and 

volume are high due to that water of tributaries push back. 

The flood intensity is frequently occurred in the upper 

Krishna basin particularly in Palus tahsil and Miraj tahsil of 

Sangli district and Shirol, Hatkanangale tahsils of Kolhapur 

district. 

 
Figure 2.1: Upstream dams of Krishna River in Maharashtra 

J. Excessive Water Discharge from Upstream Koyna Dam 

In upper Krishna basin number of major dams have 

constructed such as Dhom and Khodsi on Krishna, Koyana 

on Koyana, Kanher on Venna, Chandoli on Warana, and 

Radhanagari on Panchganga. There are numbers of 

upstream dams in the catchment area of upper Krishna 

basin. The upstream dams are namely Dhom, Kanher, 

Urmodi, Tarli, Koyana, Warana, Radhanagari and 

Kallamwadi are major water storage projects. These projects 

had excessive discharge due to heavy rainfall period. In 

August 6th and 7th, 2019 discharge from Koyana dam is 

highest recorded and it is more than 122475 cusecs, Dhom 

dam the discharge on 6th august 2019 was 21532 cusecs and 

in Kanher dam on 3rd august 2019 the discharge from dam 

was 19998 cusecs. During the floods of 2019, due to heavy 

rainfall in the catchments area of these dams, huge volume 

of excess water has been discharged in river courses, which 

increased flood level considerably. 

 
Fig. 2.2: Koyna, Warna and Radhanagri storage from 15th 

June to 8th August 2019 

DATE TIME KOYNA DHOM KANHER 

25-07-19 8:00 0 0 24 

 17:00    

26-07-19 8:00 0 0 24 

 17:00    

27-07-19 8:00 0 0 24 

 17:00    

28-07-19 8:00 0 0 24 

 17:00    

29-07-19 8:00 0 0 24 

 17:00 0 0 24 

30-07-19 8:00 0 0 24 

 17:00 0 0 2637 

31-07-19 8:00 0 0 3003 

 17:00 0 0 0 

1-08-19 8:00 2100 0 3457 
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 17:00 2100 0 5796 

2-08-19 8:00 2100 0 5998 

 17:00 2100 0 9234 

3-08-19 8:00 2100 0 10444 

 17:00 19226 0 19988 

4-08-19 8:00 20998 0 16820 

 17:00 67391 10000 15632 

5-08-19 8:00 101249 19046 16645 

 17:00 103600 20463 16466 

6-08-19 8:00 108539 19774 13518 

 17:00 119777 21532 13482 

7-08-19 8:00 122475 19930 13610 

 17:00 110263 13434 9830 

8-08-19 8:00 104900 14596 9734 

 17:00 69075 14550 9686 

9-08-19 8:00 69075 10760 6743 

 17:00 77387 5303 6817 

10-08-19 8:00 77387 5635 6848 

 17:00 45267 3131 6862 

11-08-19 8:00 53882 3194 5343 

 17:00 65844 3257 5334 

12-08-19 8:00 48893 3078 3784 

 17:00 36310 3123 1648 

13-08-19 8:00 35643 1674 1654 

 17:00 27265 628 24 

14-08-19 8:00 27017 628 350 

 17:00 34657 628 400 

15-08-19 8:00 33999 627 400 

 17:00 33669 0 0 

16-08-19 8:00 25534 626 400 

 17:00 2100 625 24 

17-08-19 8:00 2100 1722 24 

 17:00 2100 1173 24 

18-08-19 8:00 2100 1173 24 

 17:00 2100 625 24 

19-08-19 8:00 2100 625 24 

 17:00 0 425 24 

20-08-19 8:00 0 425 24 

 17:00 0 425 24 

Table 2.4: Discharge of Water from Koyna, Dhom and 

Kanher Dam 

(From 25-07-2019 TO 20-08-2019) (IN CUSECS) 

Date Time (am) Cusecs TMC 

25-07-19 8.00 4607 0.40 

26-07-19 8.00 4999 0.43 

27-07-19 8.00 5783 0.50 

28-07-19 8.00 33542 2.90 

29-07-19 8.00 25100 2.17 

30-07-19 8.00 39133 3.38 

31-07-19 8.00 73781 6.37 

01-08-19 8.00 72059 6.23 

2-08-19 8.00 72059 6.23 

3-08-19 8.00 80659 6.97 

4-08-19 8.00 98644 8.52 

5-08-19 8.00 131718 11.38 

6-08-19 8.00 166507 14.39 

7-08-19 8.00 200190 17.30 

8-08-19 8.00 223466 19.31 

9-08-19 8.00 208466 18.01 

10-08-19 8.00 208466 18.01 

11-08-19 8.00 197000 17.02 

12-08-19 8.00 175832 15.19 

13-08-19 8.00 152000 13.13 

14-08-19 8.00 107567 9.29 

15-08-19 8.00 71190 6.15 

16-08-19 8.00 54834 4.74 

17-08-19 8.00 42138 3.64 

18-08-19 8.00 23153 2.00 

19-08-19 8.00 15274 1.32 

Table 2.5: Krishna River Water Level from 25-07-2018 to 

20-08-2019 

K. Impacts of Flood due to Upper Krishna Basin: 

1) Adverse Effects of Floods: 

 Flood effects in upper Krishna basin are in both 

negative and positive ways. There are awful effects of 

floods more than beneficial effects. The flood area and flood 

duration in 2019 are highest so, the negative impacts are on 

very large scale. 

a) Impact of Flood on Agriculture  

The agriculture land at flood prone area of upper Krishna 

basin is low lying area. The flood prone agriculture area in 

Sangli and Kolhapur district is submerged more than 10 to 

15 days under flood water. Flood prone region cultivates 

Sugarcane, Rice, Turmeric, Soybean, Groundnut, Chilli and 

Grapes. Over the entire study region flood prone 13 tahsils, 

their villages and thousands of farmers were affected by the 

flood. Agriculture losses are calculated more than 50 per 

cent losses.  

b) Physiographical Changes 

At the time of flood, volume of water is increased. This 

flood water is a cause of the physical changes on river side 

area. Floods have not only a temporal effect on the material 

loss but usher in some changes of the physical environment 

and drainage arteries. Physical changes usher in the bank 

side erosion, breach of levees, sometimes shifting of the 

river curses, causing removal of vegetation and subsequent 

impacts on the soil and vegetation of the area.  

c) Impact on Livestock 

Flood impact is seen not only on man but also on animal 

lives in upper Krishna basin flood prone area. When flood 

water level suddenly increased; meanwhile farmers are 

unable to shift their animals at safety place. The cow pens 

(farm houses) as well as houses were surrounded by the 

water, numbers of animals were dip downed and some were 

float down with water. In Karad, Hatkanangale and Shirol 

tahsils were recorded for maximum animal loss. 

d) Loss of Houses 

Loss of houses in the flood period of 2019 is more than 

2005. In these years flood remained more than 10 to 15 days 

due to this condition houses were in water so, the walls as 

well as luxurious goods and house furniture was damaged 

by the flood water. Losses of house are maximum in Palus, 

Karad, Walwa, Shirol and Hatkanangale. In Walwa tahsil 

maximum houses are built in clay and stone or brick. 

e) Loss of Human Lives 

The intensity of flood is recognizing on the basis of loss of 

human lives. Before the flood of 2005 the human lives loss 
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is insignificant more in 2019 floods. But in 2019 flood took 

many human lives. The loss of human lives is highest in 

Palus tahsil, due to accident of boat at Bhramnal 19 peoples 

sunk in the boat accident. Another cause of human lives loss 

is drain into flood water at the time of crossing the flood 

channel to reach safety place.  

f) Outbreak of Diseases  

In the study region at the time of flood condition, the power 

supply is disconnected and the, unavailability of power 

supply affects the supply of drinking water. Therefore 

people use untreated water. In the flood affected villages 

sanitation system becomes very poor, time being no. of 

ponds have been formed. These ponds contain different 

types of organic and inorganic material, the organic material 

is decomposed. In the processes of decomposition of organic 

material several diseases and epidemic diseases are spread 

like cholera, jaundices, dehydration due to dysentery etc. In 

the flood affected study region, out of total patients 73 per 

cent peoples were suffered by the fever and 23 per cent 

peoples were suffered by diarrhoea. 

g) Impact on Basic Needs and Facilities 

In 2019 years flood water level increased beyond 

imagination. So, when people left their houses they did not 

take precaution to store food grains at safe place. When they 

came back after releasing flood situation, all food grains 

were in unusable condition. Drainage lines are totally 

blocked in urban and rural area siltation was fully deposited 

in drainage. Drinking water facility, filtration system, and 

electricity and fuel shortage these problems occur in number 

of rural and urban areas. Many of the public roads were 

damaged and electricity boards were damaged and all 

houses which were fully submerged in water had major as 

well as minor cracks some of the houses were not at all safe 

to live and some houses were partially damaged. 

h) Destruction of Commercial Establishments  

The western part of upper Krishna basin is frequently 

suffered by the flood disaster. Due to the frequent 

occurrences of flood, shops and kiosk are damaged. The 

damages of such things mostly occurred on higher 

proportion in urban centres (Satara, Karad, Sangli, Miraj, 

Kolhapur, Shirol, Ichalkaraji, and Jaysingpur) than in the 

rural areas. Therefore, in that damages molls, big bazaar, 

furniture, electronic goods, food grains, warehouses, and 

stationary marts are severely affected. The small shops like 

kiosks were mostly affected in rural areas as well as 

religious places like Nursinhwadi, and Audumbar. In the 

flood affected areas such losses are in million rupees. 

i) Loss of Government Buildings 

Flood water affected on public houses as well as 

government buildings in study region. Government 

buildings are classified into residential, offices, educational 

institutes and health centres. The losses of government 

residential observed in Miraj, Karad, Sangli, Ichalkaranji, 

and Kolhapur urban centres. Primary school buildings, its 

educational material and books were damaged. 

j) Impact on Transportation 

Transportation is important aspect for socio-economic 

development. Disaster management is depending upon many 

things but transportation route and means of transportation 

are the main assets for flood rescue and overcome on flood 

condition. But in the flood period of 2019, many roads, 

railway routes/ tracks, bridges are under flood water and 

some of them were damaged. Transportation loss is in both 

ways that the damages of roads and another blocked roads 

due to road submerged, causes transportation block.  

2) Positive Impacts of Floods: 

Flood water is spread in thousands of hectares to both sides 

of the river course and this water deposits layer of siltation, 

which is very rich in humus. Such fertile land grows 

different types of crops which helpful for high yielding. 

Researcher has observed siltation of fertile soil along the 

river Krishna, in average more than 5 to 30 cm. 

Near Kurundwad in Shirol tahsil saline land is 

laying under the flood water more than 21 days. The peoples 

give their opinion that the saline land comes under 

agricultural utilization after 2019 flood. Flood water is 

spared long time surrounded the Krishna river main channel 

and it increased ground water table at flood prone area.  

 
Fig. 2.3: Flood water entered into village 

 
Fig. 2.4: Demolish of House due to Flood 

 
Fig. 2.5: Demolish of Study Materials due to Flood 

 
Fig. 2.6: Major Cracks to house due to Flood Water 
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L. Flood Level at Various Location: 

Following images shows the High Flood Level (HFL) at 

different parts of the Shirte village from Mean Sea Level 

(MSL). 

Sr. No. Location in Village HFL in Meter 

1 Gram Panchayat 617.62 

2 ST Stand 619.82 

3 Post Office 620.22 

4 Maruthi Chowk 619.62 

5 Seethadevi Temple 619.62 

Table 2.6: High flood levels (HFL) at different spots in 

shirte village (2019) 

 
Fig. 2.7: HFL at Gram Panchayat was 617.62m above MSL 

 
Fig. 2.8: HFL at Maruthi Chowk was 619.62m above MSL 

 
Figure 2.9: HFL at Seethadevi Temple was 619.62m above 

MSL 

III. STRATEGIES AND RECOMMENDATIONS 

A. Strategy and Recommendations of Non-Structural 

measures: 

1) When Small Scale Flood Disaster Occurs: 

a) Flood Plain Zoning in shirte village: 

The basic concept of flood plain zoning is to regulate land 

use in the flood plains to restrict the damage caused by 

floods in shirte village. Zoning cannot remedy existing 

situations, although, it will definitely help in minimizing 

flood damage in new developments in shirte village. 

 
Fig. 3.1: Flood Plain zoning 

b) Pre-requisites for the Enforcement of Flood Plain 

Zoning in Shirte: 

The basic requirements to be taken care of before 

implementing flood plain zoning in shirte village follow: 

− Broad demarcation of areas vulnerable to floods in 

shirte village. 

− Preparation of large-scale maps 

(1:10,000/1:15,000) of area vulnerable to floods in 

shirte with contours at an interval of 0.3 m or 0.5 

m. 

− Marking of reference river gauges with respect to 

which, the areas likely to be inundated (submerged) 

for different magnitudes of floods at different 

locations in shirte village will be determined. 

− Demarcation of areas liable to inundation by floods 

of different frequencies, e.g., like once in two, five, 

ten, twenty years, fifty years and hundred years. 

− Similarly, demarcation of areas likely to be 

affected on account of accumulation of rainwater 

for different frequencies of rainfall likes 5, 10, 25 

and 50 years. 

− Marking of likely submersion areas for different 

flood stages or accumulation of rainwater on the 

maps. 

c) Flood Forecasting and Early Warning System: 

Concept Flood forecasting (FF) enables us to be forewarned 

as to when the river is going to use its flood plain, to what 

extent and for how long.  

These types of flood forecasting is not being 

currently present in shirte village that is why the people in 

shirte village, are unaware of the upstream discharge from 

dam and the time it will reach and affect the village, so flood 

forecasting and  early warning system should be made 

available to people by installing the system of early flood 

warning system in shirte village and an emergency alarm 

should be installed in village so people will come to know 

about the flood water and will be more alert and aware. 

d) Ground Water Recharge and Conjunctive Use of 

Flood Water: 

In order to get the maximum benefits of high rainfall/floods 

and to covert the same into ground water recharge, in shirte 

village 64 hectares of land is uncultivable where the water 

can be stored for ground water recharge it is necessary to 

create adequate space in the aquifers to accommodate the 

additional flood water into the ground water regime. In 

order to achieve this, it is necessary to deepen the post-

monsoon depth to ground water table by intensive pumping 

either for protective irrigation or intermittent rotation 
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irrigation, either in the same area or in the adjacent water 

scare regions.   

2) When Medium Scale Flood Disaster Occurs: 

a) Channelization of Rivers: 

The main reason of floods in shirte village is the meandering 

of river Krishna and the shirte village is surrounded by 60-

70 % by river Krishna so the river training is required by 

straitening the river the meandering of river Krishna can be 

reduced to certain extend. appreciated and preventive 

measures planned accordingly instead of pinning down the 

river by channelizing. 

b) River Bank Erosion Management 

River and stream bank erosion involves loss of vegetation, 

valuable agricultural and recreational land along the 

waterways. As the banks of river Krishna collapse or erode 

into the flowing water, the sediment and nutrient loads 

increase and water quality (particular for human 

consumptive purposes) is reduced, adversely affecting the 

aquatic life forms Therefore vegetation and tree plantation 

should be increased along the banks of River Krishna in 

shirte village to reduce the rate of soil erosion and increase 

river bank erosion management. 

c) Flood Mitigation: 

− The flood response system lacks public 

participation in shirte village. People are feared 

during the period of floods and are not supporting 

the government officials and sometimes peoples 

get more affectionate to their homes and are not 

ready to leave their houses during floods. 

− There is also lack of awareness among the people 

about simple ways of safeguarding their lives and 

properties during floods. They are also not aware of 

the role they can play in the preparedness, 

mitigation, rescue and relief during floods. 

− There is no proper documentation about floods, in 

shirte village their impact and the manner in which 

these were tackled. If proper documentation is 

available then it will go a long way in improving 

the preparedness, mitigation and response system, 

by which flood impacts in shirte village can be 

reduced to certain, extend. 

− Establishing a dedicated communication network 

that can remain functional during floods in shirte 

village should be compulsorily provided. 

− Identifying road transport/rail/ communication 

networks that connect flood disaster relief/supply 

centres to flood prone areas and including 

construction of new rail/road infrastructure that 

may be reliably used during floods for relocation 

from one place to another place. 

− Identifying suitable high grounds locations in the 

radius of 2-12 kilo-meters from shirte village to 

relocate the peoples from low elevation areas to 

higher and safer elevation area, where people can 

be shifted during floods. 

− Improving the quality and increasing the speed of 

rehabilitation and reconstruction processes before 

the situation goes worse in shirte village. 

d) Water Conservation and Artificial Recharge for 

Medium Scale Floods: 

Watershed management though not very effective in the 

case of large floods, helps in the moderation of small and 

medium floods. It is also very effective in the overall land 

and water management.  

District Taluka 
Forest land 

(Ha) 

Non-agricultural land 

(Ha) 

Sangli Walwa 2952 1026.77 

Sangli Shirala 13122 4826 

Sangli Tasgaon 4961 7994 

Sangli Khanapur 10936 13324 

Sangli Miraj 1079 5850 

Table 3.1: Total Forest land and Non-agricultural land in 

Sangli District 

The above table shows the Forest land and Non –

agriculture land in sangli district where water diverted all or 

a part of the discharge into a natural or artificially 

constructed channel, lying within or in some cases outside 

the flood plains is a useful means of lowering water levels in 

the river. This diverted water may be taken away from the 

river without returning it further downstream or it may be 

returned to the river some distance downstream or to a lake 

or to the sea. And it can be stored and used in summer 

season when there is scarcity of water. This water can be 

stored in the form of watershed in the Non-agricultural land 

in different Talukas like Walwa, Khanapur, Miraj, Tasgaon, 

and Shirala for ground water recharge. 

e) Rising of Habitations above Flood Heights in 

Shirte Village: 

Villages are to be raised above flood level in areas which are 

subject to annual flooding. This enables people to live in 

security against floods although at times surrounded by 

water. Shirte village also needs to be relocated above flood 

level and enough space is raised at such habitations to 

provide shelter for the livestock and stores.  

 The gathered data through respondents has shown 

that the shirte village are in the low lying areas and they 

flood badly after heavy rains. It is recommended that there 

should be a strict location plan that is used by the 

government to place people in proper areas. People should 

not be allowed to build in an area where it is flooding. 

People who force their way to build in such an area have to 

be fined heavily or it can be used as a farming area. People 

who have already built can be moved to other safe areas. 

The local government must come up with a farming project 

where families can use their current land to plant and start 

farming businesses. The government must also come up 

with a system to reduce the water flow in the area by putting 

in proper drainage systems as part of floodplain 

management. People have to be moved to new houses or be 

compensated for moving out of their current place to a 

newly found area for them. 

B. Strategy and Recommendations of Structural measures: 

1) When High Scale Floods Disaster Occurs:  

a) Dikes, Levees, and Floodwalls: 

Dikes, levees, and floodwalls protect a portion of the 

floodplain from flooding, up to a design level. These works 

may have adverse as well as beneficial effects. 
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Fig. 3.2: Floodwall 

 There is Only One Flood Wall Provided in Shirte 

Village On the left side of the Krishna River. Whose 

elevation is 608.8 above mean sea level. When the Highest 

flood level (H.F.L) in the village was 620.62 m above mean 

sea level (M.S.L). The height of this flood wall needs to be 

increased by 25 to 30 m above the previous height. 

 The flood walls are mainly constructed along the 

banks of river to avoid the landslides which takes place. The 

floodwalls hold the soil present below it tightly and reduce 

the impacts of soil erosion in large amount. 

 The flood walls in the shirte village should be 

constructed along the banks of Krishna River up to the 

people’s livelihood. So that the impacts of floods may be 

reduced up to a certain limits and for that 20-30 floodwalls 

need to be constructed along the banks of river till the shirte 

village border ends.  

 
Fig. 3.3: Landslides on the banks of river Krishna in shirte 

village 

These are landslides which took place at the banks 

of river Krishna in shirte village. Due to heavy flood which 

took place in the months of July and August 2019. 

Anti-erosion Works: 

 Due to floods the high level of soil erosion takes 

place due to which large amount of landslides takes place 

and the soil is being carried by the flood water so it is 

necessary to reduce soil erosion in shirt village. 

 Krishna River are usually meandering in nature 

and, therefore, raise problems of erosion and silting at 

various locations.  This is a natural phenomenon and results 

in loss of land at one location and gain at some other. 

Generally, there is a tendency of the meander to shift 

progressively downstream where the shirte village is 

located. The process of bank erosion is, therefore, 

consistently active and measures for protection of banks are 

a recurring necessity.  

 

 

 
Fig. 3.4: Porcupines and Studs to avoid erosion 

 These studs, porcupines and stone core should be 

created along the banks of river Krishna in shirte village to 

avoid major landslides and soil erosion along the banks of 

river. These should be provided throughout the length of 

river Krishna till the shirte village boundary lines to reduce 

the impacts of floods to a certain extent. 
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Fig. 3.5: Spur to reduce soil erosion 

 The spur should be fully covered by Geo textile 

nets so that they are fixed and unable to move due to the 

effect of high flood by which the soil erosion and landslides 

may be reduced up to certain extend in shirte village. 

 

 
Fig. 3.6: Series of Spur to reduce soil erosion 

b) Emergency flood-proofing; sandbag wall 

Emergency flood proofing has to be put into effect at a short 

notice. Methods commonly used involve building temporary 

embankments, levees or barriers using whatever material 

easily accessible during the flooding. These types of 

methods can be used in shirte village when there is 

unpredictable flood situation or over spilling of river banks 

takes place. Although it is inexpensive, it requires hard work 

and also a good plan of action to ensure material; labours 

and equipment are available within a short notice. 

  

 
Fig. 3.7:  Sandbag wall to for emergency flood-proofing 

2) When Small Scale Floods Disaster Occurs:  

a) Wetlands: 

Wetlands provide effective flood moderation by being 

available to accommodate the flood water. The existing 

wetlands should be revived and maintained properly if 

available or a wetland should be created away from the river 

Krishna and a canal connecting it from shirte village should 

be designed and constructed so that the excess runoff water 

in the village can be diverted through these canal into the 

wetlands and can be utilized in drought year or when there is 

scarcity of water. The flow of fresh water into these 

wetlands must be ensured. 

 
Fig. 3.8: Wetland to store excess runoff water in shirte water 

 The runoff water that gets collected in the village 

can be directed through canals to an open space. Where the 

water can be stored in the form of wetlands for the purpose 

of ground water recharge, which can be used in summer 

seasons for agriculture purposes. 

b) To Increase the height of low lying road: 

 
Fig. 3.9: Increase Height of Road 10 Feet’s above HFL 

 The height of this road that connects the villages of 

yedemachindra and shirte should be increased because 

during small and medium size floods the water level in the 
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stream flowing below the road gets flooded. Due to which 

the road gets fully blocked due to water flowing above the 

road. This is the main problem for relocation and 

rehabilitation of peoples from shirte to yedemachindra 

which is at higher elevation than shirte village.  

So it becomes difficult to rescue the peoples who 

are affected due to floods in shirte village. This is the main 

reason why the peoples cannot come out of the village 

during floods period.  

 
Fig. 3.10: Lake which flows between shirte and 

yedemachindra road 

 
Fig. 3.11: The Lake should be cleaned and free from 

garbage for proper flow of water 

c) Flood Insurance for people affected in shirte 

village: 

The losses that took place in shirte village was very huge as 

compared to economic, livelihood ,animals and agriculture 

but the government compensation was not enough to cope 

even half of the losses that took place due to floods during 

the month of June and August 2019. 

In case of floods, the risk of loss even in areas 

liable to flood is not equal. Comprehensive studies in this 

regard are required to be taken up by insurance companies 

in association with experts. And therefore it is necessary to 

have flood insurance in advance for those who have their 

agriculture lands and their houses located near the banks of 

River Krishna within the range of 10 m from River Krishna. 

C. Bye-laws for Buildings in shirte village: 

− Plinth levels of all buildings should be 0.6 m above the 

drainage/flood submersion lines in shirte village. 

− In the areas liable to floods, all the buildings should 

preferably be double and multiple storeys. 

− Wherever there are single storey buildings, a stairway 

will invariably be provided to the roofs so that 

temporary shelter can be taken there. 

− The roof levels of the single storey buildings and the 

first-floor level in double-storey buildings will be above 

100-year flood levels so that the human beings and 

movable property can be temporarily sheltered there 

during periods of danger on account of floods. 

− Every road in the flood prone area in shirte village 

should at least have a height which is minimum 3 feet’s 

above the maximum recorded flood level. 

− Building design and approval in shirte village for, every 

building in the flood prone zone should have the ground 

floor (10 feet’s high) reserved for car parking. This 

should be made compulsory. 

 
Fig. 3.12: Flood Resistant house for reducing the overall 

impacts of floods. 

IV. CONCLUSION 

1) The flood-disaster is one of the natural disasters, which 

affect’s on socio-economic conditions of the society. 

The floods occurred in the upper Krishna basin in the 

year 2019 was one of the worst floods in the known 

history of the river basin. 

2) The socio-economic condition of village Shirte had 

horribly affected by the flood disaster in the year 2019. 

In the year 2019, 491 farmers   had directly affected by 

the flood, respectively.  

3) They had loosed the crops of worth 50 lakh rupees in 

the year 2019. Out of that flood compensation amount 

2939570 Rs are already given to the affected people and 

2043405 Rs will been given in the next month. 

4) The flood disaster terribly affected on transportation 

facilities, shops and kiosks, milk production, basic 

facilities of the village, livestock of the village, houses 

and households etc.  

5) The loss in terms of money was more than rupees ten 

million. The village had also noticed health problems 

during the flood period. Like negative socio-economic 

consequences, positive consequences are also observed 

in the study region. 

6) They have increase in the fertility of the land, increase 

in the ground water level and mitigation of the problem 

of saltation. 

7) In present day scenario with limited water resources and 

ever growing demand of water for various uses, one has 

to consider alternative methodologies to full-fill the 

demand. 



Strategies and Recommendations to Reduce Impact of Flood for Small Village 
 (IJSRD/Vol. 8/Issue 3/2020/240) 

 

 All rights reserved by www.ijsrd.com 947 

8) The gravity water diversion will definitely provide the 

solution for such demands in drought prone areas. Rain 

water flow towards west side of the study area should 

be utilized for strengthening the water demand of east 

side area. 
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