
FLOOD HAZARDS IN JALP AIGURI DISTRICT AND ITS MANAGEMENT 

Introduction 

Scope of work 

Throughout the human history, floods have been part of his destiny. They are widely 

discussed today as a result of increased public awareness and greater destruction caused by 

them. Perhaps, flood is one of the most dramatic interactions between man and his 

environment, emphasizing both the shear force of natural events and man's inadequate etTorts 

to control them. 

Jalpaiguri district in West Bengal being situated not far from the Himalayan margin is 

endowed with an intensive network of river systems. Most of the rivers are considered to be 

highly notorious for their unpredictable nature, letting loose fury of flood and problem of 

extensive and regular bank erosion. course shifting, renders thousands of homeless during the 

rainy season. The majority of the rivers of Terai and Duars originate in the Himalayas and 

enter from a north to northwesterly direction and flows south to southeasterly direction. As 

many ofthe rivers onginatc at the same hill. flood often occurs simultaneously in many rivers 

and the rivers coalesce to form a single vast sheet of water. Moreover. the simultaneous 

melting of snow accumulated on high mountains and rainfall in lower reaches often caused 

floods of devastating nature. These along with sudden bursting of water storage in the upper 

catchment caused by heavy landslide that blocked river channel released unbelievable 

volume of water through the river Tista in 1968 and caused unprecedented devastation. 

The catchments of these rivers have mostly been deforested and the clearings of the 

steep slopes have been used for the extension of settlement, agriculture, plantation and 

communication, disrupting the overall hill slope hydrological balance. As a result, during 

heavy and concentrated rainfalls, innumerable landslides are caused, transporting large 

amount of sediment to the rivers. Most of such landslides have never been treated 

scientifically with proper protective measures and as such those are in the habit of expanding 

their territories during monsoon. This often added more and more silt to the rivers, which are 

incapable of transporting the loads etliciently under the existing hydrological conditions. 

especially areas beyond the foothill. 
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During summer, the observed increment of the size of bars and shoals downstream to 

the piedmont area proves such a contention. In order to avoid such numerous islands in midst 

of the channel, the rivers, in their lower reaches thus, attains the significant physical 

characteristic of braiding which may be attributed to both incompetence and incapacity of the 

rivers. That is, most of the rivers can transport neither the total amount of debris nor the size 

of debris that is supplied to it as bed load. As a result, the riverbeds are rising at some 

sections in the plains, resulting in the lessening of cross-sectional areas which being 

incapable of arresting the unusual monsoon discharge and allow water to spill. causing 

floods. Moreover, the narrow road and railway bridges. spanning the rivers as well as the 

pillars supporting them. are always considered to be the barriers, interrupting natural load 

movement behavior of the rivers. This often cause accelerated deposition at the bottom of the 

bridge and thereby, narrowing the outlets of the rivers gradually. Such constrictions, 

sometimes due more to the entanglement of uprooted trees to the voluminous flows of the 

flood. often multiply its effects many times damaging the bridges, human habitations and 

firm lands. 

Although. flash flood has not been an uncommon phenomenon in the foothill area of 

lalpaiguri JistricL the frequencv and magnitude of such events have increased many folds 

during the recent past. hH; such .:atastrophic events during the last decade ( 199~ and 1998) 

demonstrate the cnormit) nf damage and t>ver-increasing threat to the biosphere of the sub·· 

Himalayan North Bengal a whole. 

At this moment. therefore, suggestion of flood hazard management and their active 

implementation is of vital concern to the resident of the district. As such. the present 

investigator has been studying the flood problems of the major sub-Himalayan rivers with 

special reference to the river Tista. Torsa. Jaldhaka, Sankosh Raidak and Mahananda to 

formulate management model that would be of immense help in managing the problems like 

flood, bank erosion, and avulsion in the sub-Himalayan Jalpaiguri district. 

Hypothesis 

High intensity rainfall induced flash flood are primarily nature's way of adjusting 

fluvial dynamics along the Himalayan margin. Such an adjustment has been deleteriouc;Jy 

2 



distributed by the human interferences. The river like Tista, Torsa, Jaldhaka, Sankosh, Lish, 

Gish Diana, Rethi, Pagli, Kaljani etc are incapable of transporting the load efficiently under 

the existing hydrological conditions, especially along their lower reaches. The hydrological 

characteristics of these rivers are highly erratic in nature in conformity with the erratic 

precipitation. 

The increased frequency and magnitude of flood occurrences in Jalpaiguri district is 

essentially man induced. Inadequate and half-hearted attempt to control flood hazard through 

embankments and dykes are found counter-productive in the recent past. The investigator 

firmly believes that the flood as natural process is uncontrollable thus a different approach of 

flood management would be of immense help in reducing flood hazard scenario in Jalpaiguri 

district. 

Objectives 

The f()llowing objecti\ cs have been adopted to study the problem of t1ood hazards of 

Jalpaiguri district. 

Collection and ';\nthcsiA the: avadable 111formatiorL dnt1 lltcm!urt· ·· :q>pl"< 

the geographtcal background Jalpaiguri district 

Assessment of hydrological and morphological parameters of the maJor nvers m 

.lalpaiguri district i.e .. T'ista. Torsa. Jaldbaka. Raidak. Sankosh and Mahananda. 

'\ssessmcnt of high mtcnsit; rainstorms as triggering factor of t1ood hazard m 

Jalpaiguri district. 

4. Quantitative assessment of the nature and characteristics of the ma.ror watersheds 

including topographical, hydro-geomorphological, land use/land cover characteristics 

and the nature of land degradation including soil erosion and landslide. 

5. Assessment of flood hazard in Jalpaiguri district including history of flood 

occurrences, causes of flood and flood producing processes, tlood prediction. early 

warning and flood forecasting. 
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6. Attempt would be made to assess the impact of floods with particular reference to 

environmental and economic. 

7. Environmental and economic cost of flood hazards in Jalpaiguri district shall be 

attempted. An attempt would also be made to identify the vulnerable areas using 

standard method. 

8. To suggest flood management plans with particular reference to best alternatives. 

Study area 

The Jalpaiguri district lies between 26° 16' to 27° 00' north latitudes and 88° 25' to 

89° 53· east longitudes comprising an area of 6227 sq. km. The rectangular shape Jalpaiguri 

district is elongated in east-west direction and is bordered by Assam in the east, Darjeeling 

district and Bhutan in the north, Darjeeling district and Bangladesh in the east and Koch 

Bihar and Bangladesh in the south. The total population of the district was 3403204 in 200 l. 

showing an mcrease of 21.52 % during the last decade ( 1991 -200 I). Out of the total 

population. 3 7(% IS schedule caste and 21% schedule tribe. The district consists ol 3 sub

divisions. 13 block/panchayet samity. 16 police stations, 148 Gram Panchayets and 774 

mauza includmg 148 tea garden mauza and 31 forest mauzas. 

The sub-Himalayan Jalpaiguri district is endowed with an intensive network of river 

'iVstems (figure 1.0). Most of the rivers are considered to be highly notorious for their 

unpredtctabk nature. letting loose fur) of tlood and problem of extensive and regular bank 

erosion, course shifting, renders thousands of homeless during the rainy season. The majority 

of the rivers of Terai and Duars originate in the Himalayas and enter from a north to 

northwesterly direction and flows south to southeasterly direction. The lateral gap between 

the two major rivers is in between 3 to 30 kilometer i.e., Torsa- Jaldhaka and Gadadhar

Raidak respectively. As many of the rivers originate at the same hilL flood often occurs 

simultaneously in many rivers and the rivers coalesce to form a single vast sheet of water. 

Physiographically, Jalpaiguri district is a region of diverse and complex area, 

exhibiting a wide variety of landforms Their genesis. mode of formation and morphological 
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forms are diverse in nature. Geomorphologic history is characterized by success1ve 

catastrophic events of accelerated deposition ding the post-Pleistocene period. 

The catchment area of these rivers has mostly been deforested and the clearings of the 

steep slopes have been used for the extension of settlement, agriculture, plantation and 

communication, disrupting the overall hill slope hydrological balance. As a result, during 

heavy and concentrated rainfall, innumerable landslides are caused transporting huge amount 

of sediment to the rivers. Most of such landslides have never been treated scientifically with 

proper protective measures and as such those are in the habit of expanding their territories 

during monsoon. These often add more and more silt to the rivers. which are incapable of 

transporting the loads efficiently under the existing hydrological conditions, especially areas 

beyond the foothill zone. 

The histor) of Hood occurrence in .lalpaiguri dates back to 1787. vvhen it caused 

dramatic changes to the river Tista. which used to flow into the Ganga, deserted its channel 

and emptied itself into the Brahmaputra through an ancient spill channeL Numerous deserted 

riverbeds of the Tista, Torsa, Sankosh and Raidak bear the testimony to the fact that the river 

changed its cuur:-.t. at '-'usc ,,nen in consequence of heavy rains in the following years. 

Documents on the tioods and t1ood-induced evolution ofthe sub-Himalayan rivers are 

numerous and fascinating. Re~.:ord reveals that up to 1787. the river Tista and Karotoya were 

the same river that t1owed through the Atrai-Punarhhaha into the Ganga. Neotectonic 

activities coupled with high mtensity rainfall induced tlash-tlood caused massive shifting of 

the river The so-called v\ hale hac~ed suhsurfact: ridge of the Baikanthapur-Fulbari became 

active and the Tista migrated eastwards bifurcating the ri\ cr Karotova. 

The new Tista flowed through Rangdhamali -- Jalpaiguri ·· Haldibari and meets 

Karotoya again. Thus, the once wide Tista-Karotoya valley dried up and only two narrow 

channels namely Karotoya and Sahu are still visible. During the flood of 1788-89, the Tista 

shifted further east and reached Permekhligunje - Jaldhaka of present Bangladesh. The flood 

of 1897 caused huge deposition and terminated the ferry service between Jalpaiguri to Barnes 

Ghat. The 1968 and 1993 flood caused massive destruction of Jalpaiguri district. 
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The natural set-up of Jalpaiguri and its converging followed by divergence in drainage 

system makes it an ideal place for recurrence of incidences of flood. Among the transient 

causes of flood, heavy and concentrated rainfall in the upper catchment is noteworthy. 

Records reveal that the floods of 1906, 1968 and 1993 caused by the high intensity incessant 

rainfall in Darjeeling and Sikkim Himalaya. Heavy and incessant local rainfall also caused 

large-scale inundation and flooding at Jalpaiguri town in 1952, 1972, 1998, 2000 and 2002. 

About 24% of the total geographical area of Jalpaiguri district is covered by forest. 

Sal is gregarious hut it is found in mixture of a varying proportion of the following species 

like Terminalia, Chkraisa tabularis, Lagerstroemia parviflora. Amoora rohiruka. Careya 

arborea etc. Tea garden, occupy a large part of the district covering 19% of its geographical 

area and form a characteristic land cover. Among the cultivated crops rice is the most 

important. In addition to organized Tea industry. many types of small scale and cottage 

mdustries have grown up to cater the growing population. Of late, tourism industry is gaining 

ground yet the poor intrastructure facilities impede the desired development. Jalpmguri ;:: 

well connected hy rail and road network with neighbouring districts as well as to the other 

parts ofthe state. 

!'he percentage schedule trihe population ts i 8.87'~'o and the percentage of schedule 

caste population is 36.71 °/o and the total SC!ST population is 55 58°1<) (Census Report 2001 J. 

Jalpaiguri has the highest concentration of SClST population in West Bengal. Interestingly, it 

is to be noted that there is also a fair mixture of different linguistic groups speaking various 

dialects and languages. On poverty parameters, the below poverty population is 36% for the 

rural area and 29°/o f(H the urban areas. 

Methodology 

To fulfill the objectives, the methodology adopted by the present investigator is 

rationalistic one, comprising of an integration of hydrological, geo-morphological and 

meteorological investigations. The proposed methodological framework for the study 

comprises of the details outlined as follows: 

Reconnaissance survey: 

6 



The investigator obtained the basic aerial data from different government 

organizations, from maps published by the Survey of India topographical sheets ( 1 :50000), 

US Army topographical maps ( 1 :250000), Satellite imagery and from the work of individual 

researcher. These have been used under GIS platform (ArcGIS 9.2) in preparing the detailed 

programme of the present research work. Significant changes of the hydrological 

characteristics of various rivers along with geo-morphological and meteorological changes in 

the catchments would be followed by comparing the old documents with the newer one. 

Occurrences of flood hazard have been apprehended from old records and documents. 

Scheme for data collection 

The scheme for data collection has been carried out in two stages. Firstly, different 

relevant data has heen collected from primary source i.e., from direct measurement at the 

field. Secondly. relevant data will he collected from different organizations such as Central 

Water Commission (CWC) and their field stations. North Bengal Flood Commission 

(NBFCC). Irrigation and Waterways Department, Flood Meteorological Onice (IMD). 

different Tea Gardens. G.S.L Kolkata. etc. and also from previously published reports. 

The investigator also obtained data & necessary information from the secondary 

sources like census handbook of Jalpaiguri district and distnct Ciazetteer. rhe data was 

collected from different Departments nf State & Central Govt. offices. 

Primary intormation will he collected from field surveys. Mainly questionnaire 

"urvey will he initiated in the tlood-affected areas to assess the cost of flood hazard. Primm) 

data will he generated for comparative analysis of 11ood hazard usmg Survey of India maps 

with satellite imageries. Field survey will also be carried out in some vulnerable areas to 

understand the flood mechanism and to apprehend its mitigation processes. 

To assess the flood hazards the investigator used the contingent plan from District 

Magistrate onice, Relief department, Jalpaiguri and North Bengal flood commissioner office, 

Jalpaiguri. To assess the existing protected structures and other measures the investigator 

depends on the record available at various Line departments. 
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Data Processing 

As mentioned earlier that data has been collected from various sources. The reliability 

of the data collected from secondary sources will be checked statistically. The following 

methods would be applied in the processing the hydrological data of the selected rivers: 

High intensity rainfall data (daily) has been gathered mostly from the tea gardens 

located within the study area. Daily rainfall data during the monsoon months has also been 

collected from the Flood Meteorology office, Jalpaiguri. IMD and from the field sites of the 

Central Water Commission (CWC) stations. Long term precipitation data has been collected 

from both IMD and tea gardens. After necessary validation the long term precipitation data of 

3 tea gardens and of Jalpaiguri town (IMD) has been statistically analysed for understanding 

the trend and the probability using MS excel. 

Methodsfor ~watershed analysis 

In v1ew of non-availability and restricted nature of topographic maps (Survey of 

India) of the watersheds. the investigator used the US Army Topographic Maps ( 1:250000) 

No. NG 45 3. NG 4"-4. NG 45-7 Ncr 45-8. NH 45-111. NH 46-13. NG 46- LNG 46-5 tor the 

delimitation nf watersheds situated across the international boundary. An attempt has also 

been made to analyze the catchment characteristics along with land use pattern based on the 

maps. Satellite image available from NRSA (LISS 3 & LlSS 4 ). Google Earth has also been 

compiled for systematic quantitative analysis ofthe basins. 

The investigator tried to analyse the nature of the terrain, geomorphology ot 

catchment area using standard method. The land use pattern of the watersheds has been 

assessed from the topographical maps and updated by using satellite imagery under ArcGIS 

9.2 platform. 

Identification of the impact of flood was done based on both primary and secondary 

sources. Extensive field visits were made to assess the impact and also sample questionnaire 

survey has been conducted in the affected villages. Flood contingency plan of District 

Collcctoratc has also been consulted in assessing the nature and extend of flood damages. 

Newspaper report and other documents and manuscript have also been thoroughly consulted. 
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To compile the bibliography as well as reference work, the libraries of North Bengal 

University, Calcutta University, Jadavpur University, National Library, Kolkata, records of 

North Bengal Flood Control Commission, Jalpaiguri and River Research Institute, Haringhata 

will be thoroughly consulted. 

Finally, in order to understand the flood problems of the sub-Himalayan rivers in 

Jalpaiguri, all the data collected from the field and various institutional sources will be 

analysed, processed to provide some feasible suggestions for flood management of Jalpaiguri 

district. 
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