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Hazard Management: A Case Study of
Flood Affected Areas in Pataspur-1 Block,
Purba Medinipur District, West Bengal,
India Using Geoinformatics

Albstraet = Flood masagement plasning wadler hemard mensgeness belor o rescue ohe
Moo affected peaple, fo mitipase the socivenonomic probless of fleod sifected area and
s fabe necessary preventive messwres. W i5 @ plonsed and integrated masagemesd
approach wivh rhe khelp of Remore sensing & EL.5 and date on socie econsmit
skaracerinics o remder right nugpestions ko the decirion makers & provide with food
shefter, drinhing waer eic.

sechnigue. Besides, the land wre-lond cower classification i alvo dowe fo show
asrociation of lmd ineedated anes with reipect o the lnd wre Tond covers cloires.
sindy alro kiphligher the application of rasellie imagers & srsevr the domape caused
Jlood.

Incroduciion

Floods are the most recarming, widespread and disastrous: natural bagarnd
in seniows social, economic and environment losses in both developing and develo
nztions. With some of the world”™s most ingense rainfall, dynamic landforms,
high population density, developing countrics in general and the counenies of Sa
Asia, in partcular. are more vulnerable to flood bazasds. In recent times, flood
has claimed more lives thas any other matural disaster in these areas. India is
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such countrics hat have been seriousty affected by floods on multiple occasions.
1 an average about 32 millson people are affected by Mloods every year in India
K ale, 1998 Albough monsooe raans.and floods ane welcome because they provide
ale hmﬂﬁumwmn&mﬂm
mnmmﬁmmmmmmmu
detrimental effiect on the popelation destroying crops, property and in several
ses: by taking bives. Patashpor -1 block i the mast flood affected area of Perba
ing the monscon in s anca ane flooding, drainage congestion and bank erosaon.
A relatively bagh flow in a river, marked by higher than the usual, causing
i ufh-hndwlbndyufm,rish:g.wdﬂng-iumﬂwighndm
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human and cattle lives in Patashpur-1 block (Jana, 2009). These floods are due to
over spilling of river bank which is due to heavy rainfall, congestion of canals and
basins, slow run-off combined with inadequate channels capacity (Islam &
Sado,2000). These floods are mainly occurring at the south west monsoon period
spread from June to September. Patashpur-1 block is mainly affected by Keleghai
river. Occurrences of flood in large area of about 17226 hect. Comprise 9
Panchayats and 140 villages.

The need for flood inundation mapping as well as flood plain zoning is mos|
essential for economic development, land resource, communication system and
environmental management (Maidment, 1995).

Aim: Flood management planning of the study area.

Objective:

The objectives of flood management planning are,

+ Delineation of flood inundated area.

To suggest plans for moderation of flood.

To highlight the rehabilitation of flood affected people of the study area.
To plan for sustainable agriculture.

To develop a commuting system during flood.

Study Area:

Patashpur-1 block (fig-1), in the District of Purba Medinipur District in West Bengal,
India, lies between 21° 58-33.66-to 22 ° 6-34.64--north latitude and 87  27-8.59-10
87"41-1.84-- east longitudes. The study area has mainly one river Keleghai which
originates at Baminigram, near Dudhkundi, under Sankrail police station in Jhargram,
subdivision of Paschim Medinipur district in the Indian state of W.B. It flows pas
Keshiary, Narayngarh, Sabang and Patashpur to join the Kasai at Tangrakhal
under Mahisadal police station of Purba Medinipur district. The combined strean
is called Haldi. Itis 121km (75mile) long. The steep slope of the river in Guptamani
and Sankrail causes floods. ;

The study area has tropical monsoon climate, mean annual rainfall rangel
between 250 to 300cm. which is concentrated in the months of June-Septembe
and the mean annual temperature is 26°C. The soil properties and hydrology
condition are quite suitable for agriculture, The geographical area of Patashpur-|
block is 172.23 km® and has 9 Gram Panchayats, 140 Mouzas, 149 inhabited villaga
and 33470 number of households. .

Geology:
Fig-3 is showing the general geology of lithological units of the Patashpur-1 block
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Data Used Source

SRTM image www.glcf umaic.edu

Toposhest Survey of India

Geological map Geological survey of India

Rainfall data Agriculture dept (Block seed farm, Patashpur)

Physical | socio economic, reliel &

B.D.0 Office (Patashpur- 1)

other informalion al the food time and local paople
o | 5.0 Toposheel » | SRTM _p| Sateliteimage > Consus
DATA Tl of 1250000 imaga LANDSAT(TM) daia
2 Ld L
Digitizing by G.LS Shope & DEM Visual image inberpretalion for
M!hémhg generale (Showing ideniicaion of drainage surfaca
IMAGINE 9.0, the flood water water, fiood inundated zone and
i Field ohservation &
¥ ground inuth verification
Preparing base
map of drainage,
road map elc.
¥ Prepare the map of land use/
Resul land cover, fiood inundation &
m“i:‘ flood hazard zoning.
v
¥ Preparation of themalic
Damage assassment map - population, house hold
by flood & rainfall data in graph.

Final conchusion

Figurs 2. Approach methodology for the work
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The different types of lithological units seen in this block viz. i) Panskura formation Categories

of flood plain deposition which constructed by Holocene age. ii) Sijua formation
formed in upper Pleistocene to lower Holocene age and iii) present day flood-plain
deposits. Panskura formations lithological unit is composed of sand with silt and
clay associated with iron nodules which is characterized by soft, unconsolidated
sediments, low slope, seasonal floods and water-logging hazard. Sijua formation
lithological units is composed greenish grey clay and is impregnated with caliche
nodules. The lithology of present day flood-plain deposits, seen here is sands and
silts in alternate layers. Panskura formation lithological unit is situated at the northem
portion of Patashpur-1 block, making it highly vulnerable to flood.

1 block. Thee soil have more silt and sand. This soil is very deep and not well
drained. The cultivation and erosion of this soil is moderate. Fine, vertic ochraqualfs
has low lying alluvial plains with clayey surface. The west portion of the study area
s this kind of soil. Fine, vertic haplaquepts soil is found in the east north portion of
e study area. It is a very deep, poorly drained and fine cracking soil. Fine typic
haplaquepts type soil is found in the eastern part of the study area. This soil has
moderate salinity. :

Slope .
The figure (fig-5) shows the slope map of Patashpur- I block. Major portion of the
ea ranges from low to medium slope pattem. High slopes are situated in north-
vest portion and in some places of southern area. Patashpur- 1 block falls under
e lower catchment area of Keleghai. So the low slope areas are mostly flood
Tected in monsoon time.

Seil

The study area has a tropical climate. Rainfall is well distributed in this area. The
study area is most floods affected and the lithological unit of it is silt, clay and sand,
The figure (fig-4) shows that the soil type of this study area is divided into mainly
4 categories:
Very fine, vertic haplaquep.

= Fine, vertic ochraqualfs.

= Fine vertic haplaquepts.

* Fine typic haplaquepts.

Very fine vertic haplaquepts soil is found in most of the areas of this Patashpugs

rainage:

his figure (Fig-6) shows the drainage system of Patashpur-1 block. The Keleghai
River is situated in the upper portion of the Patashpur-1 block. The Keleghai River
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Figure 5. Shows the slope map of Patashpur- | block
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DRAINAGE MAP SHOWING THE PATASHPUR-1 BLOCK
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Figure 6. Shows the drainage system of Patashpur-1 block

originates at Baminigram, near Dudhkundi, under Sankrail police station in Jhargram
subdivision of Paschim Medinipur district in the Indian state of West Bengal. It
flows past Keshiary, Narayangarh, Sabang and Patashpur to join the Kansai at
Tangrakhali under Mahisadal police station of Purba Medinipur district. The
combined stream is called Haldi, it is 121km long. The steep slope of the river in
Guptamani and Sankrail causes floods. There are many canals in this study area
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Figure 7. Shows the climate of Patashpur-1 block

namely Bagla (Bagui), Barmui etc. Keleghai river portion of Patashpur-1 block
have very low to gentle slope. So in this portion more deposition of sand, silt etc
occurs, resulting a very low run off at the monsoon time. Hence Keleghai river is
characterized by heavy water logging within a very short span of time particularly
in the monsoon.

Figure 8. Flood time condition of Patashpur-1 block

Climate

The study area has a tropical monsoon climate: hot summer with normal to heavy
rainfall. The winter season starts from about the middle of December and continues
up to the end of February and summer extends up to May. The South West Monsoon
season continues up to the end of September. October and the first half of November
is the post monsoon. The study area is highly affected by flood in monsoon and
continues to be affected in the post monsoon season.
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Temperature:
Temperature rapidly rises from about early March. May is the hottest month with
a mean daily temperature of 36°C. The mean annual temperature is nearly 27°C.
The temperature rapidly decreases in January. The mean temperature is nearly
19.7°C. January is the coldest month of the year.
Rainfall:
The average annual rainfall is 275 to 300 mm. Rainfall brings a relief to hot weather.
Considerable amount of monsoon rainfall occurs in association with the movement
of Cyclonic depression from the Bay of Bengal. It rains heavily from June to
September. ¢ ;

Month wise total rainfalls in different years are shown in figure 7. The line
graph shows that high rainfall occurs in this block from June to September.

Field Observation:

The field observation was held on 15th of May to 18th of May, 2010. The socio
economic survey over some mouza was made and the data at the flood time condition
was collected. Some digital photographs (figure -8) were taken.

Result and Discussion

Arelatively high flow or stage in a river, marked by higher than the usual, causing
inundation of low land or a body of water, rising, swelling and overflowing land not
usually covered is termed as flood. Flood is probably the most devastating,
widespread and frequent natural hazard of the world. This problem is more acute
in the areas under strong monsoon regime where 80% of the total rainfall is received
in just 3 months. It is evident that the problem of river flooding is getting more and
more acute due to human intervention in the flood plain at an ever increasing scale.

Patashpur-1 is a severe flood prone area. In June to September, every year
flood affects major portion in this area. This study area has 9 Panchayats and 140
mouzas and 149 inhabited villages. In this area 9 Panchayats and 115 Mouzas are
highly flood affected(Fig.9). Flood is caused by Keleghai river water spilling due to
narrow river channel, over sedimentation of channel, low run-off, heavy rain fall
and very low elevation of flood inundated area.

Digital Elevation Model (Different Water Level:

This figure (Fig.10) is illustrative of the different water levels showing the 3D
surface of Patashpur -1 block. This model in proposed using assumed river water
level to predict the areas that will be flooded. This model can provide information
about impact of flood on the socio-economic aspects of the inundated area.

Causes of Flood in Study Area:
Patashpur-1 block is mainly flooded by Keleghai River. Due to heavy rainfall in
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Figure 9. Flood affected area of Patashpur-1 block
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Figure 11. Showing the land use/ land cover map at the time of flood.

) ! } { 3 . Figure 12. Total population and flood affected population !
this area the river over spills which causes flood hazard. It rains heavily on the P T Looon

river catchment in monsoon time. So this area is heavily flood discharged within a
very short span of time & the major portion of Patashpur - 1 block gets flood
inundated. Figure 11 is showing the land use/ land cover map at the time of flood.
Other reasons are - '

« Due to over sedimentation, the run-off of the river has decreased.

+ Due to the gentle longitudinal slope of the river bed it has lost drainage efficiency.
« Different types of human activities on river embankment.

AFFECTED HOUSEHOLD BY FLOOD ”
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Socio-Economic Problems Due to Flood:

Flood affects agricultural land and damages houses. It also creates transport and » ?,w

drinking water problem. It also produces the problem of rehabilitation and loss of &

lives in this block. Patashpur - 1 block has been severely flood affected by the

Keleghai river. This flood inundates the major portion of Patashpur - 1 block, 9 [ Logend
Panchayats and 140 villages. Amarshi - 1 and 2, Brajalalpur, Chistipur - 1 & 2, SR [ P aFFECTED |
Gokulpur, Gopalpur are highly flood affected and Naipur, Barhat are moderately jm:‘;‘:fecb’?

affected. The figure (fig-12) shows the Gram Panchayats wise total population
and flood affected population and (fig.-13) shows the total household and flood
affected households all over the block (See also Table- 1&2).

Figure 13. Household affected by flood at Patashpur-1 block

ected by flood in monsoon time. The rescue operations become difficult as the
mmunication system is hampered by flood in different places (Acharyya-2010).
e figure (Fig.-14) shows evacuations routes by which rescue operations can be
ied out and people can be brought to safe places where Government and Non
vt. organizations can rehabilitate them by supplying food and other necessary
mmodities.

Commutation Problem:

Road communication system of Patashpur - 1 block is well distributed in all direction.
A metal road coming from Egra subdivision divides into two different ways and
goes through Patashpur - 1 block into two opposite direction - one goes towardy
Bhagwanpur and another to Sabang (Fig.-14). The road communication is severely
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stricken people of the inundated areas.

Managing the Flood Level:

Different type of physical parameter and climate condition of the study area are

assessed giving rise to the following proposal of mitigating flood.

Table 1. Total household and fiood affected houssholds all over the block

e

e

It is also observed from the figure (Fig.-15) the evacuation route after heavy
flood and cut out of the regular road. The figure (Fig.-16) shows the rescue map of
the study area. The map also shows 1km. - buffering areas adjacent to Post Office,
Schools, and Block Office etc. These rescue centers will rehabilitate the flood

Slno  Mame of grampanchayal Mo, of food afiected mouzas

1 Goloulpur 123456782427

2 Haipur 9.10,50.61,62

3 Gopalpur 28,26.290.23,30,33,35,36

4 Amarshi-1 136,138, 140,141,142 143,149,150

5 Amarshi-2 144,145,146, 147 176,177,178, 179,180,181, 186,291
3 Brajalalpur ITA20,02, 122,126,127 128, 128,135,154, 155,156,
7 Chstout 174,182,183,164,185,187,188,189,190,199

8  Chisipw2 191,192,193,104, 195,196,197

9 Barhat 164,165,167, 168,169,170,171,172,173,175,204
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Table 2. Flood affecied arsas

Sl MameofGram  Nameolthe Most Vulnerable Vilages
No  Panchayal
1 Gokulpur hﬂwmwwmlﬂmmuwmwm g
3 Gopalpur MMWW.M.&MMTWGWL
4 Amarshii Kalmaghat, Hatibardh, Marpa, Styamihola, Bankibher Amarshi Arrarshi
) — : kasha, Purba !
-2 Taladtha, Gopalsingpur. Bhagwanpur, Sardashpur,
E . . .ﬁnmﬂmmmm.
Erajalalpur cw.mmmwm&w.wm , Brajalalpur,
Inda, Tarat, Goakda, Danal, Ramchandrapsr, Piambarpy:, Bapmmr r.&wﬁmlmupl:.
7 Chistipur Gopalbandh, Baruibar, Sarbhm .Slm'.ﬁum.rawm.amwmm
8 Chistipur-2 wmmmm
8 Barhat m:umm.mmmun,ammm Barbhagia
Payrachal, Barhal, Chaksagar, Kulrakhi, Nilapur

Method of Flood Level Moderation:

* Channelization of canals - A close network of canals mitigates flood problem to
a great extent as flood water flowing in the river can be distributed to different
canals (Rudra, 2002). Canal work as lemporary reservoir and contains the
water of flood which moves downward, In this way it hel itigati
casualty of the flood. P,

Legend
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RESCUE MAF AT THE FLOOD TIME IN PATASHPUR-1 BLOCK
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*  Improsvement of waker camying capacity of river - Channel improvemssent is
done by decpening, widening, straightening, and clearing out of vegetathon and
debris from the river chasnel. It incneases the flood water pomve yamoe capacity
of the river. Channe] improvement is supplemented by banks stabilization with
the help of planting deep root trees on embatkment. In 2 meandering river,
meander creates obstacle for drainage and @sposal of flood water: The meanders
of the river can be stradghoened by artificially cetting individoal or a series of
bends. Other measures are changing the aligament of Feleghed near kaptiper

+  Coastruction of strong embaskment - The possibility of flood on the bower anca
of the bank of the Patashpur-1 Block will be lessened by building concrete
the possibilsty of flood. 1twill prevent the benk erosion and will save the people
“froemn flood.

*  Producimg new artificial chasael - By producing artificial chanineds the capacity
for carryimg the flood water cam be increased 1o improve the Jrainage network
sysiemL

» Re-cxcavation of channels - Re-excavation of upper Brea chowka basmn
immediaiely and kower Bara chowka basin and of Papinala khal wp to [Raberia
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mnder jurisdiction of Bhaghanpor-2 block will help 1o remove e cxoessnve
flood water from thas area. Re-excavation work off canal from Kebeghai Dheu

bianga o Amgachia willl help to overcoane flood.
Cenclusion

Managing flood i amy tropical and developing country s difficulr for any sesgle
agency'organization. Flood has a adisciplinary dimension where society plays a
wital robe. With limitation in prediction of reinfall, flood forecasting also cannol ke
wery acoarate, I local people can be mnvolved and their knowledge = used for
devising 2 harand mamagemvent plan where all available sceentific data are also
tzken a5 inpat, them surely some of the indeterminate difficulies of disascer
management can be overoome:

Miomsl wise notal rainfalls in diffizrent years are prepaned 1o showr the erend of
rainfall and also wsed for flood modeling. Land wse land cover map shows the flood
affected rone in Patashpur -1 block. [t is also observed that the different innndation
afier using D E M of Smt, Gt & Tmt. Flood modeling shows that Amarshi- 1 & 2,
Brajalaipur, Chistipur - | & I, Goloalpur, Gopalpur are highly flood affected, whereas
Maipur, Barhat are moderatelly affected. An evacuation route of the food affected
people and rescee map for the shelter at the time of flood were prepared afier
modeling the flood.

Vital aspects of flood management like prevention, preparedness and rediefl
management of flood disaster have been focused in this study - by using Remote
with the Scate Gowt. is the most importast Bactor which willl help the flood affected
people 1 have stability in the post flood-situation. The study will belp the local
people 1o have some prelamanany seas by which they will be able 1o save themsehes
from the e of flood. INGeoinformatics ane wsed 1o great exient for vasious foodolain
verification of mapped flood plain extents and depths, it willl give a greant prospect
for the mitigation of flood.
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