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Abstract
Inundation of extensive area with water for several days is known as flood. Flood is a component of hydrological cycle of a drainage basin. Flood is a natural phenomenon and is the result of excessive rainfall. Flood becomes hazard when it is responsible for the loss of human lives and properties. The general appearance of the Dakshin Dinajpur district is flat, sloping gently southward. Punarbhaba, Brahmani, Tangan, Ghagra and Atrayee are the main rivers of the district and flowing towards south. This study is an attempt to find out the causes and consequences of flood hazard in the district and to give suggestions.
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Introduction:  Flood occurred in Dakshin Dinajpur district from very early history. As per the report of   the West Bengal Action Plan on Climate Change, Govt. of West Bengal; about 42% of the state area is flood prone and is manifested across the state by various modes. Floods can be due to excess water carried over from transnationals and inter state borders. Floods are caused in North Bengal, by flood waters received through rivers Teesta, Torsa, Jaldhaka, Raidak from Sikkim and Bhutan. In Uttar and Dakshin Dinajpur by flood waters in rivers passing through these two districts and originating in Bangladesh. Extreme rainfall, relating to late monsoon cloud bursts also lead to floods here.
STUDY AREA 

The District Dakshin Dinajpur came into existence on 01.04.1992 with bifurcation of West Dinajpur District. The extension of this district lies between 25º 10’N to 25 º36’N and 88º 10’E to 89º 00’E in the state of West Bengal. It is bounded on the north and west by Uttar Dinajpur District, on the south by Malda District and Rajshahi & Bogrta Districts of Bangladesh and on the east by Districts of Dinajpur and Bogra of Bangladesh. The Dakshin Dinajpur district is situated in the north of the Tropic of Cancer. So it is not hot and humid like other districts situated to the south of it. The average rainfall is about 1800 mm. Mean maximum temperature in summer is around 35 º C and means minimum temperature in winter season is around 10 º C. It has 1670931 populations in 2011 census, out of which 855105 (51.18%) are males and 815827(48.82%) are females.

AIMS & OBJECTIVES 


The aims and objectives of the study are –
i)
To assess the causes of flood in Dakshin Dinajpur district,
ii)
To highlight the problems associated with flood and
[image: image1.emf]iii)
To give suggestions to check flood hazards.

  Source: - West Bengal Action Plan on Climate Change, Govt. of West Bengal
DATA BASE AND METHODOLOGY: 
The study is based on both primary and secondary data. The secondary data have been collected from 
various Govt. Departments like District Magistrate Office, Municipality Office, District Planning Map 
Series, Irrigation Office and District Gazetteers.

The study has following phases-

a) Data and information collection from secondary sources,

b) Collection of primary information through field work

c) Analysis and discussion on causative factors and worst consequences of flood.
Causes of Flood
Dakshin Dinajpur district faced the severe flood in 1987, 1988, 1991,1995,1998,1999 and 2001.Floods are caused by one or more unfavourable and  meteorological and physical factors (Khullar,2008).The main causes of flood are-
1. Insufficient depth of Rivers: The Punarbhaba, Brahmani, Tangan, Ghagra and Atrayee rivers are suffering from low water capacity due to insufficient depth. Insufficient depth reduces the carrying capacity of the river channels (Chouhan, 2004). As a result the rivers and channels take little time to attain bank full condition.
2. Water Logging in Low Lands: Some areas of the district (Kadighat, Narayanpur, Belbari, Buniadpur, Bolla, Jalghar, Chakbhrugu, Amritakhanda etc.) have low lands. Due to heavy rain fall water logging in these areas is very common.

3. Heavy Rainfall: Heavy rainfall for long period in continuation is the root cause of river flood because immense volume of water either through high intensity rainfall or large scale snow melts is the prerequisite condition for river floods (Singh, 2001).In the district the situation was alarming when an uninterrupted rainfall exceeds 776 mm in September during 1995 and which was the main cause of flood. In July, 1998 and September, 1999 the rainfall in Balurghat was 615 mm. and 653 mm. respectively (Meteorological Department, Balurghat, 2000.) and was responsible for flood. Monsoon rainfall in heavy downpour causes devastating flood (Tiwary, 2008).
4. Lack of advance flood warning message: The rivers flow from Bangladesh to Bangladesh via Dakshin Dinajpur .The rainfall report and advance flood warning messages are not communicated to the district authority to move peoples in safer places advancely.
5.Weak Embankment: During 1987,1988,1995 and 1998 floods weak Atrai embankments near Patiram Nuniya para, Bharabitala, Khidirpur,Dangi , Punarbhaba embankment near Belbari, Shibbari ,Brahmani embankment near Laxmitala and Tangan embankment near Bansihari breach due to huge pressure of flood water and extensive area was flooded.
6. Meandering River Courses: Meandering courses of Punarbhaba, Brahmani, Tangan, Ghagra and Atrayee rivers obstruct normal discharge of water .Consequently the meandering belts are over flooded.
7. Inadequate Drainage: The channels of the rivers are narrow and due to the deposition of sediments their carrying capacity has been reduced.
Effects of Flood: The effects of flood are –
1. River bank erosion (Table-1),

Table-1: River Bank Erosion in Dakshin Dinaajpur

	Streams/Nalas
	Year
	Bank Eroded (m.)
	Location

	Kashia
	1995
	1500
	Fatepur

	Atrayee
	1995
	2000
	Khaspur

	Tangan
	1995
	100
	Mitrapara

	Tangan
	2001
	200
	Tepridaha

	Atrayee
	1995
	8000
	Rasulpur and Balupara 

	Icchamati
	1995
	5000
	Enatullapur  to Gobondapur


Source: www.ddinajpur.nic.in
2. Inundation problems like submergence of cropped, forest and habitation area and effect on human and livestock (Table-2),

Table-2: Inundation Problems

	Blocks
	Year
	Area Submerged (Ha.)
	Human-

Lives(nos.)
affected
	Live stocks
affected(nos.)

	
	
	Cropped
	Forest
	Habitation
	
	

	Harirampur
	1992
	10937
	740
	2945
	-
	428

	Kumarganj
	1995
	3330
	16
	1245
	125000
	6850

	Hili
	1995
	989
	-
	150
	8000
	-

	Balurghat
	1995
	30100
	29252
	6290
	137369
	19347

	Tapan
	1995
	44000
	16500
	65000

	Gangarampur
	1995
	5225
	-
	-
	165000
	59475


Source: www.ddinajpur.nic.in

3. The flood water made breach in the embankments of Nuniapara and Rampara Chechra(1995)  and Indranarayanpur (1999).

4
.In Gangarampur block Punarbhaba river shifted 10m at Bardangi,30m at Mallikpur,35m at Hossainpur and 20m at Narayanpur between 1995-1999.
Findings:
1. The main causes of flood in the district are lack of water capacity of rivers, water logging, heavy rainfall, weak embankment, lack of proper drainage system etc.
2. The main effects of flood are river bank erosion, submergence of cropped, forest and habitation areas, loss of human lives and live stocks.
3. The existing flood control measures are not sufficient for severe flood.
Suggestions:

1. Embankments are not prepared due to lack of availability of funds. So, govt. should provide adequate fund
2. Rivers should be dredged in collaboration with Bangladesh
3. Strengthening the flood protecting bunds, culverts and sluice gate construction 
4. Bank protection and afforestation in erosion prone zones

5. Raising and strengthening embankments of rivers
6. Adequate flood shelters should be constructed and relief materials should be provided.
Conclusion: The district is one of the flood prone districts of West Bengal and agriculture is the most predominant economic activity. Low intensity flood can be tackled in the district, but in case of severe flood existing remedial measures are not sufficient. So, govt. should be aware of the fact and should take proper flood control measures. 
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