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ABSTRACT

Floods are usual phenomenon in north India but in the year 2005 and 2006, in last fortnight of
the July and first fortnight of the August the disastrous flood situation had experienced in upper
Krishna basin in general and Sangli district in particular. Thus, the present research paper
focuses on the causes of devastating flood situation occurred in the year 2005 and 2006, in the
study region. For the present research paper, primary as well as secondary data has been used.
Sinuosity Index has calculated by using S. A. Schunm’s method. For the analysis of water
discharge, from selected dams’ unit hydrograph technique is applied.

The study reveals that the floods of the year 2005 and 2006 had occurred due to the
combination of various natural as well as manmade factors.

KEY WORDS: Flood, Floodplain, Hazard, Disaster, Hydro-meteorological, Multiple Cross

Section and Unit Hydrograph, etc.

INTRODUCTION:

“A flood may be defined as a  surface runoff and locally inadequate drainage

discharge which exceeds the channel capacity
of a river and then proceeds to spill onto the
adjacent floodplain”. River floods are one of
the most widespread short termed hydro-
meteorological hazards, which arise from the
concentration of population in well-defined
danger areas, and they produce a highly
distinctive human response in the construction
of storage dams and river modification work
(Smith, K., 1975, p. 7). Flooding occur along
major rivers, small streams as well as along

the margins of some lakes. Flooding due to

can be a major problem, particularly in rapidly
urbanizing areas (Talwar, A. K. and Juneja,
S., 2009). Flooding causes by the inadequate
capacity within the banks of rivers to contain
the high flows brought down from the upper
catchments due to heavy rainfall (Goel, S.L.,
2007).

Itis aptly remarked, “Floods are act of God,
but acts of man cause flood damages”. Floods
depend on many things such as climate, nature

of the collecting basin, nature of streams, soil
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and vegetative COVer, amount of snowmelt and
over all rainfall. Flood is a natural phenomenon
and it occurs due to prolonged high intensity
of rainfall (Sharma, R.K. and Sharma,

Gangadeep (Ed), 2009).

Floods are usual phenomenon in north India
(Singh, Savindra, 2003) but in the year 2005
and 2006, in last fortnight of the July and first
fortnight of the August the disastrous flood
situation had experienced in upper Krishna
basin in general and Sangli district in particular.
Thus, the present research paper focuses on
the causes of devastating flood situation

occurred in the year 2005 and 2006, in the

study region.

Location:

For the present research paper, the

Sangli district is selected as study region. It
is located in the southern part of Maharashtra
and covers an area about 8572 sq. km. Its'
latitudinal extent is 160 45' N to 17033’ N and
longitudinal extent is 73042 E to T4040°E. Tt
includes ten tahsils out of that four tahsils are
flood pronehwhereas six tahsils are drought
prone. These are Shirala, Walwa, Miraj, Palus,
Tasgaon, Atpadi, Khanapur, Kadegaon,
Kavate Mahankal, and Jat. Solapur district in
northeast; Bijapur district of the Karnataka in
the east and south; Kolhapur district in the
south-west; and the Satara district in the north-
west (Government of Maharashtra, 1972)

delimit the study region (Fig.1).

The Sangli District
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Objectives:

The present study has addressed to
the floods of the year 2005 and 2006 faced by
the Upper Krishna Basin especially
experienced by the Miraj, Palus, Walwa, and
Shirala tahsils of Sangli district. The main

objective of the present study is...

% To find out causes of the severe floods
occurred in the year 2005 and 2006 in the

Sangli District.
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Methods Of Data Collection:

The present research work has based
on both primary and secondary data. However,
primary data is the main source to meet the
objectives of the study. Therefore, the
correlated data has collected by conducting
intensive fieldwork.

The primary data regarding natural and
anthropogenic causes of flood disaster has
collected through post flood fieldwork. During
the field investigation, observation method as
well as informal personal communications with
some persons has made for the purpose of
verification of data. The Google Earth Satellite
Imageries have used for the understanding
topography, collection of data and analysis of
the data. Secondary data has collected from
the various government offices, SOI
topographical maps, books, journals,
newspapers and several websites etc., which
have explained under references.

Methods Of Data Analysis:

After the collection of primary and
secondary data, it has processed. The
processed data tabulated and presented in the
form of charts and diagrams. The Auto CAD
Map software has used for the preparation of
maps and drawing of drawing of diagrams
Coral DRAW Software is used.

For the calculation of the Sinuosity Index,
the following equation given by S. A. Schunm
(Singh, Savindra, 2001) is applied. The
equation is

Channel Sinousty =

11

Where,

O, = Observed (actual) path of a stream
E, = Expected straight path of a stream

The Unit Hydrograph (Gupta, B.L. and
Gupta, Amit, 2008) is the basic quantitative
tool used for the analysis of the water
discharge from selected dams during flood
period.

Causes Of Flood Disaster In The Sangli
District:

India has the monsoon type of climate.
Thus, in India, four months viz. June to
September are rainy months and others are
dry (Tiwari, R.C., 2005). A monsoon rainfall,
which is in the forms of heavy downpour, often
causes devastating floods in the country.
Deforestation, silting of the riverbeds, faulty
land use practices, unplanned settlement
activities in the flood plains, obstruction of the
natural drainage by development activities, and
rise of water table due to excessive irrigation
are some of the other factors that directly or
indirectly helped in aggravating menace of
floods in the country (Basu, Swapana and
Santra, S., 1988).

Since the flood of the rivers are response
of both natural and anthropogenic factors, the
causes of floods of alluvial rivers become
highly complex and their relative importance
varies from place to place (Sigh, S.R., 2008).
During 2005 and 2006, devastating flood
situation had occurred in the study region.
These two floods are most devastating in the
history of floods in the region (Daily Pudhari,
15th August, 2006). The reasons of these two
floods are not only limited to the study region
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but also they extends to the catchments area
and watershed of the upper Krishna basin. In
the following paragraphs, key causes of the
flood disaster of the year 2005 and 2006 have

analyzed.
Deforestation:

Forest vegetation, in general, increases
rainfall and evaporation while it absorbs
moisture and lessens runoff (Naik, S. J.,2007).
Large-scale deforestation in the upper
catchments is perhaps the most important
anthropogenic factor of the causes of river
floods. Large-scale deforestation affected by
man for various purposes decreases infiltration
capacity of the cutover land and consequently
increases surface runoff. It helps tremendously
in increasing magnitude of flood (Singh,
Savindra, 2003 and Lingaraj, W. and Tripathy,
S.H., (Ed), 2007). It is based on the field
observation in the upper Krishna basin by the
researcher for last twenty years that the area
under forests and intensity of forests is
declining from last few decades in the
watershed of the river Krishna and its
tributaries. It is also proved by the informal
communications, through interview, with the
people living in the watershed of the river
Krishna and its’ tributaries. Declining
proportion of area under forests and proportion
of vegetation cover helps to increasing runoff
and increasing proportion of soil erosion in the
watershed of the river Krishna and its’
tributaries. Increased runoff may also hélps to
siltation of dams and the channels of the rivers
and it affected on the water storage capacity
of the upstream dams and accumulating
capacity of the rivers. By this way, directly or

indirectly deforestation caused devastating
flood situation in the study region.

Excessive Rainfall:

A heavy rainfall for long period in
continuation is the root cause of river floods
because immense volume of water either
through high-intensity rainfall or through large-
scale snowmelt is the prerequisite condition
for river floods. Heavy rainfall in the upper
catchments areas of the concerned river
causes sudden increase in the volume of water
downstream. Sudden torrential rainfall causes
sudden increase in the volume of water, which
has not be disposed off by the rivers
immediately and thus the swelling water
overtops the riverbanks and instantaneous
floods are caused (Singh, Savindra, 2003).

During the last week of July and first
fortnight of August 2005 and 2006 the
watershed of the river Krishna and its’
tributaries has recorded high intensity heavy
rainfall for long period in continuation, from
26" July to 8" August, in both the years. It is
the root cause of floods because immense
volume of water is created thrbugh high-
intensity rainfall."* During 2005 between 21*
July and 13" August highest amount and
variability of rainfall is recorded at certain
places. About 90 percent of the rainfall is
received in the month of June to August and
most of it concentrated in the month of July
and August. 26" July is the date, which
recorded highest amount of rainfall and 270
July recorded peak floodwater. Table and 1T
show the rainfall received at some selected

stations located in Upper Krishna basin.
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. Table- I
Rainfall at Some Selected Stations from Upper Krishna Basin (Between 20" July 2005 and 13" August 2005) (In mm)
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Underground Water Level:

The level of underground water table is also

important in the disastrous effect of flood
because it affects upon rate of water
percolation in the ground. During the flood
period due to increased water table, water is
not absorbed and percolated in the soil,
therefore the volume of runoff has increased,
(www.maharashtra.gov.in) which created

severe floods in the region in the year 2005 as
well as 2006. In recent years due to high amount
of rainfall in Pune division in 41 tahsils
underground water level has increased. In the
Sangli district, excluding Atpadi tahsil all the
tahsils have reported increasing water table
(Daily Sakal, July 20, 2007 and Daily
Sakal, July 12, 2007). Thus this is one of the
reasons of the devastating flood situation
occurred in the study region in the year 2005
and 2006.

River Bridges And Kolhapur Type Weirs:

There are 22 bridges for the transportation
and 24 Kolhapur Type (K. T.) weirs have in
the Sangli district on the rivers like Warna,
Krishna and Yerla. These K. T. weirs have
constructed for the purpose of preservation of
water during dry season for irrigation and
drinking purpose. The K. T. weirs assisted to
deposition of sand and silt in the river basin of
the river Krishna and its’ tributaries
(Khemlapur, B.B., (2006). Figure 2 depicts the
siltation in the river Krishna at Mhaisal River
Gauging Station. This is clear from the multiple
cross section of Mhaisal R, G. Station that
around one metre siltation took place during
2005-2006. The bridges obstruct the natural
flow of floods and it aid to raise the floodwater

level. This has investigated at the time of post
flood fieldwork that “the flood water level
come down slowly than it rises and it is due to
the filling up of road near Manjari Bridge”.
This issue has also supported by the Daily
Sakal’s news network (Daily Sakal, July 5,
2007).
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Construction Within Flood Lines And
Filling Up Of Drainages:

Constructions within flood lines and filling
up of the drainages are the most important
man made causes. The man made causes may
be immediate or long term (Singh, Mahendra,
2008). In the Sangli district especially in the
Sangli-Miraj municipal area, constructions
have made below flood line. The areas like
Karnal Road, Magar Machh Colony and some
part of Jamvadi has observed below flood line
(Daily Sakal, July 11, 2007). In spite of these,
in some villages recently few constructions
have made below the flood line. For instance,
Mouje Digraj, Shigaon, Amnapur etc. In some
places filling up of the drainages and poorly
developed drainages, (Daily Sakal, July 6,
2007) helped to flash floods of the year 2005
and 2006. In the border area of the Miraj city

15
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drainage of dirty water management has filled
up. The land is used for the purpose of
construction of ‘apartments’, ‘school
buildings’, ‘temple’ towards Miraj side of the
drainage while opposite side i.e. towards
Mhaisal agricultural encroachment has took
place in the drainage. Before twenty-five
years, the drainage was like a big river but
today it becomes a small drainage only (Daily
Sakal, July 17, 2007).

Meandering Course Of The River :

Highly sinuous and 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. Consequently, the
meandering valleys have immediately over
flown and belts and loops of meanders have
flooded (Singh, Savindra, 2003). In the
study region, the river Krishna and Warna have
meandering courses and Sinuosity index for
them is 1.73 and 1.49 respectively. The river
Krishna formed acute meanders at Haripur,
Shirgaon, Shirte, Rethare-Harnaksh, Banewadi
and near Bhilwadi. In the other sense river
Warna formed meanders near Samdoli,
Kumbhoj, Shigaon, Tandulwadi, Devarde,
Kade, Sagar, Panvat, Kothrud etc. The ox-bow
lake has formed near Dudhagaon by the river
Warna. The villages located on the meanders
of both the rivers have more affected than any
other villages (Fig. 3 Satellite Image 1,2,3
and 4).

THE SANGLI TISTRICT
CONFLUENCE AND MEANDERING COURSE OF THE RIVER KRISHNAAND WARNA
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Retardation Of Flow Due To Backwater
Effects:

Retardation of flow due to backwater
effects (Gupta, B.L. and Gupta, Amit, 2008,
p. 141) is also one of the important causes of
flood disaster occurred in the study region. It
has based on the field investigation that the
river Panchganga Joins to the river Krishna
from right side near Nrusinghwadi created
back push to the water of river Krishna. Like
river Panchganga, River Warna, a right bank
tributary, also helped to the creation of back
push of floodwater. This is the reason behind
intensive flood situation in the Sangli City and
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Sangli District especially in Krishna river
valley. It has observed at the time of post flood
fieldwork that the Village Haripur has most
affected because it is located on the junction
of river Krishna and Warna. Same way
Brahmnal has affected due to conflunce of

the river Yerla with the river Krishna.

Almatti Dam:

In the Bijapur district of Karnataka state,
Almatti dam has constructed on the river
Krishna, (Kale, C.N., 2007, p. 69) that is
one of the major cause behind flood situation
in Sangli district (Daily Sakal, 28" July,
2007, p.1, 9" July, 2007, p.1, 3 May,
2007, p.7 and 3" July, 2007, p.1). Dr.
Patangrao Kadam, Ex. Relief and
Rehabilitation Minister, reported that the
devastating flood situation occurred in the
Sangli District is due to the Almatti dam (Daily
Sakal, 6™ July, 2007, p.2). A retired
Irrigation Engineer, S. B. Kulkarni had done
study about the causes of the devastating flood
situation appeared in the Krishna river basin
during 2005 and 2006. He reported that
devastating flood situation in the Krishna river
basin is due to the five reasons and among
them Almatti dam is most important one.
During 2005, the water level at Almatti dam
had 519.60 meters from MSL and it had
created back push of 537 meters to 543
meters in the River Krishna at Sangli city.
Whereas during 2006, the water level at
Almatti had kept on 517 to 518 meters from
MSL at that time back push created by the
dam was 537 meters to 542 meters at Sangli

city (Daily Sakal, 6™ July, 2007, p.2). It
has also supported by the great Social worker
Smt. Megha Patkar. She appointed a study
group to study the causes of devastating floods
of the year 2005 and 2006 occurred in the
upper Krishna basin, under the presidency of
Dr. Mukund Ghare (Daily Pudhari, 26th
December 2007, p.1) and by this way, she
supported to the contribution of Almatti dam in
devastating flood situation occurred in the
Kolhapur and Sangli district of Maharashtra.
If one takes reference of the flood of the year
2007 and water level at Almatti dam, then he
may believe in the role of Almatti dam in
devastating flood situation. In the year 2007,
Authority of Almatti dam had kept water level
less than 509 metres from MSL at Almatti dam
and because of this flood condition in Sangli is

less as compared to the year 2005 and 2006.

Excessive Water Discharge From
Upstream Dams:

Excessive water discharge from upstream
dams (Singh, Savindra, 2003, p. 393) is also
one of the most important causes causing
devastating flood situation and disaster. In the
Sangli district, too excessive water discharge
from upstream dams is the major cause behind
devastating flood situation of the year 2005 and
2006. The upstream dams, such as, Warna,
Koyna, Dhom, Kanher, Radhanagari had
excessive water discharge during flood period.
On July 27, 2005 more than one lakh cusecs
water had discharged from the Koyna dam.
This higher amount of discharge continued unti
August 4, 2005. Same situation was applicable
to other dams also.
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Table IIT
Highest Water Discharge from Some Selected Dams Located on River Krishna
and Its Tributaries (2005)

Water Discharge in Cusecs
Sr.No. Date
Koyna Dhom Kanher Warna
1 01-08-2005 92737 11209 8717 25958
2 02-08-2005 99358 22400 14087 35517
3 03-08-2005 96976 3240 2781 36772
4 04-08-2005 62236 5599 5014 15136
5 05-08-2005 20740 6046 6150 15590

Source: Information Booklet (2009) Surface Water Hydrology Project,
Sangli Sub division
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Table IV

Highest Water Discharge from Some Selected Dams Located on
River Krishna and Its Tributaries (2006)

adBNEREN

Water Discharge
Sr. No. Date Koyna Dhom Kanher Warna
1 30-07-2006 1,00,000 12252 8999 22125
l 2 31-07-2006 73758 9125 8964 22688
3 01-08-2006 62765 10459 6966 13021
4 02-08-2006 61347 9089 4999 13658
5 03-08-2006 58808 2925 8710 13374
6 04-08-2006 46317 2986 620 12581

Source: Information Booklet (2009) Surface Water Hydrology Project, Sangli Sub division
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The discharge from the Koyna dam was
one-lakh cusecs on July 30, 2006 and this trend
continued for long time. Except major dams,
minor dams had also higher discharge during
flood period in both years. The Figure 4 and 5
shows the trend of water discharge from the
Koyna, Warna, Dhom and Kanher dams
(Table III and IV).

Land Use Pattern In The Study Region:

The land use or land management has a
great effect on the resulting surface runoff
(http://www.bgsu.edu/departments/acs/
1890s/johnstown/page3.html). In the
Western Sangli district, Krishna and Warna
are the major rivers. This western part of the
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district has irrigated land and the crops like
Sugarcane, Soyabean and Jawar have grown
in this region. Forests are also cleared and
land is utilized for the agricultural purposes it
helps to increased rate of soil erosion and finally
it helped to the devastating flood situation
occurred in the study region in the year 2005
as well as 2006.

Discussion & Conclusion:

During 2005 and 2006, floods in the Sangli
district are not a result of any single factor
but it caused due to the combination of various
factors. Among the major causes of the flood
disaster excessive rainfall, excessive water
discharge from upstream dams, back push
created Dby the Almatti dam, meandering
course of the river Krishna and Warna etc.
are the important ones. In spite, other minor
factors like, deforestation, land use pattern,
construction within flood lines and filling up of
drainages, river bridges and Kolhapur Type
(KT) weirs had intensified the disastrousness
of the floods occurred during 2005 and 2006.
In short, the flood disaster of the study region
caused due to the natural factors and its
intensity had increased by the manmade
factors.

Suggestions:

Totaily, elimination or control of floods is
neither practically possible nor economically
viable because floods are a natural
phenomenon. Hence, flood control aims at
providing reasonable degree of protection
against flood damage at economic costs.
Hence, for the Flood Disaster Management
of the Upper Krishna basin preventive
measures should have given more importance
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than the flood control measures. The
preventive measures include Flood Plain
Management, Flood Forecasting and Flood
Warning, Disaster Preparedness, effecting
structural changes, flood proofing of area and
Adoption of Suitable Development Policies.
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