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ABSTRACT: Flood is one of the major natural disasters in the state of Punjab. Punjab is the land of rivers and 
the rivers play an important role in the development of agriculture and economy of the state. But at the same 
time the rivers cause flood and the flood causes loss to human life and wide spread damage to property. This 
paper analyzes the occurrence of floods in the state of Punjab, India, since 1990-2010. The study also presents 
the causalities and damage. The secondary data from Department of Revenue Rehabilitation and Disaster 
Management, Punjab is used to cover the objectives. The study revealed that there is an important pattern 
emerged from floods since 1990 and the causes of floods were due to heavy rain in the catchment area of the 
rivers. The canals in the state also cause of flood many time due to mismanagement. 
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Introduction 
A flood is an overflow of an expanse of water that submerges land. Many states in our country are flood 
prone due to heavy rain, breaches in embankments, dams etc. or otherwise. The flood causes loss to human 
life and wide spread damage to property. Unimaginable damage to agriculture takes place affecting the 
States planning and upset the financial budgeting there by slowing down the whole economy of the country. 
Flood is not any unique phenomenon to our country. Floods come in different parts of the world. Floods are 
the biggest cause of loss of life every year throughout globe. Majority of countries do not document or map 
floods methodically because of various reasons. People are generally taken by surprise by the floods as they 
may come in the night when everybody is asleep, giving very little time for evacuation. Water remains 
stagnant after the flood recedes, sources of drinking water get polluted and the food gets spoiled. People are 
left with no resource to combat the natural calamity that has take place. The only way to fight the floods is to 
predict the flood, prepare for it, train and educate people, identify flood prone areas. 
Punjab is the north-west state of India. According to the 2011 census total population of state is 2,77,04,236. 
The state is comprise of 4 Divisions, 20 Districts, 72 Tehsils, 81 Sub-Tehsils, 141 Blocks and 12413 inhabited 
villages besides four big cities and 16 small cities some. 

Table 1 
Administrative Sub-division and Socio-Economic Data of Punjab, 2011 

Total Area(Sq km)  50, 362 
No of Districts 20  
Tehsils 72 
Sub- Tehsils 81 
Blocks 141 
Inhabited Villages 12413 
Population  27704236 
Males 14634819 
Females 13069417 
Sex Ratiom(Number of Female per 1000 males) 893 
Child Sex Ratio 846 
Literacy Rate (Percent) 76.7 
Density (Persons per sq. km) 550 

 Source: Census of India, 2011 
 

Climate of Punjab is tropical, semi arid,   hot and subtropical monsoon type with cold winter and hot 
summer.  State experience four seasons Cold Season from November to March, hot season from April to 
June, Monsoon season from last week of June to the first week of September and post monsoon or transition 
season from Sept till beginning of November.   Hot season i.e April to June weather is relatively dry and 
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uncomfortable.  Weather tends to be humid during July –September due to increased moisture contents in 
the air, However these months are comfortable due to reduced day temperature. 

State receives about 648.8 mm of average annual rainfall. 75% of which is received during monsoon 
months from July to Sept. July and August are rainiest months. Rainfall in the state varies from 26 cm in 
extreme southwest parts to 72 cm in extreme southern parts and varies from 42 cm in southern parts to 
13.5 cm over northern parts.  Districts north of Gurdaspurconstitute the area of maximum rainfall and 
districts southwest of Ferozepur receive minimum amount of rainfall. These districts represent lowest and 
highest rainfall in the state.   
Drainage Pattern  
Punjab derived its name because of presence of five rivers, Satluj, Ravi, Beas, Jhelum and Chenab in the state. 
Punjab is endowed with rich water resources. Two major rivers Beas and Satluj traverse through the state 
and Ravi &Ghaggar touch its Northern and Southern borders respectively. Besides, three internationally 
important wetlands, several canals, drains, ponds, and reservoirs exist in the state. Rivers of Punjab are 
describe below-   
Ghaggar 
River Ghaggar is a non perennial interstate river, originating from the lower Shivaliks hills near Dagshai 
Himachal Pradesh, flowing through the Shivaliks in Haryana State and entering Punjab near Mubarkpur, in 
the Derabassi block of District Patiala. The river after entering into the plains flows in cris-cross manner, till 
it reaches Rajasthan, where it merges in sand dunes. About 165 km length of river Ghaggar falls in Punjab 
territory, out of which 102 km, 40 km and 23 km falls in district Patiala, Sangrur and Mansa respectively. Till 
date no Dam has been constructed on the river due to a variety of reasons. The river Ghaggar and its 
tributaries like TangriNadi, Jhambowali, choe, BhangaNadi, Markenda river, PanchisdaraNallahh, Patiala 
Nadi, Jhambowalichoesetc, create havoc of food in adjacent areas. The carrying capacity of the river within 
cut section at Khanauri is about 15000 causes, where chances of flooding are very high.  

A drainage network of Ghaggar tract of about 1685 km length falling in Districts Mohali, Patiala, 
Fatehgarh Sahib, Sangrur, Barnala, Bathinda of Punjab State ultimately outfall in river Ghaggar. The main 
drainage system of Ghaggar tract areSirhindChoe drainage system, Lehragaga drainage system, Bahadur 
Singh Wala Drainage system, Bareta Drainage system, LissaraNalla drainage system etc. The entire system 
canalized. Apart from this drainage network a number of natural creaks, Choes, Nadies also outfall in river 
Ghaggar. Such a type of major rivulets areJhirmalNadi, Basolichoe, Markanda River, TangriNadi, Patiala Nadi, 
Sagra Para etc. adding more discharge in river Ghaggar. River Ghaggar and its tributaries along with 
drainage network of Ghaggar tract comes in spate only during the monsoon season i.e. from 15 June to 15 
October. 
               River Ghaggar after entering in the Punjab territory flows through the district of Mohali, Patiala, 
Sangrur and Mansa. As per the record at Bhankharpur (Chandigarh-Ambala Road) a heavy discharge i.e. 1.91 
lac Cs in the year 1995,  2.00 lac Cs in the year 2000 and 2.4 lacs in the year 2004 has flown in this River. 
Since the river is not channalised, such a heavy discharge overflows from the banks of the river and spreads 
in the agricultural land and abadies of the adjoining villages on both sides and causes huge loss to the crops 
as well as to the properties.  

The major infrastructure crossing river Ghaggar from upstream to downstream is SYL Canal , 
Narwana Branch, HansiButana canal, BML Canal  and BMB respectively is too a main reason of overflow of 
water in rainy season. All of these irrigation infrastructures have been constructed mostly for the benefit of 
Haryana and / or Rajasthan. The cross drainage works at these locations have some capacity constraints due 
to which the flood water gets accumulated upstream of the cross drainage works before slowly passing 
through them. The accumulation causes floods in Punjab area. The capacities and design of cross drainage 
works was decided keeping in view the cropping pattern and other requirements at the time of 
construction. Two cross drainage works were constructed at each location, one of which was kept at higher 
elevation. The cross drainage work was kept at higher elevation  to achieve spreading of flood water on 
upstream to benefit the barani crops. Now, the cropping pattern has changed with wheat and paddy being 
sown. The spreading of water, which was a necessity at the time of construction of cross drainage works, 
now causes damage to the crops. 
Satluj River 

Satluj rises from beyond Indian borders in the Southern slopes of the Kailash Mountain near 
Mansarover Lake from Rakas Lake, as LongcchenKhabab River (in Tibet). It rises in Tibet, crosses the 
Himalayas to flow east–southwest across the Punjab. It leaves Himachal Pradesh to enter the plains of 
Punjab at Bhakhra, where the world's highest gravity dam has been constructed on this river. The 
BhakraNangal scheme irrigates 700,000 ha/1.7 million acres in the Punjab, Haryana, and Rajasthan, and 
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generates 604,000 KW at Bhakra; the Sutlej is also linked with the Ravi and Beas rivers for irrigation 
purposes. In last week of August 2010 flood gates were opened due to heavy rainfalls which create havoc in 
some districts.  

Fig. 1 

 
Source: Maps of India.com 

 

The Black Beinand the White Beins, both the tributaries of the Satluj are important streams 
flowing on the surface of Doaba. The White Bein emerges out of the sub mountainous area near the 
Hoshiarpur. It courses towards Jalandhar cantonment and meets the Satluj nearly 10 km short of its 
confluence with the Beas.  

The Black Bein enters Punjab plains in the Northwest of Dusuya town in the form of Choe. It 
travels in a parallel bed to the Beas river and reaches SultanpurLodhi. Here it gains sufficient water and 
courses toward Satluj. Beas confluence where it falls in the combined waters of these two mighty rivers. 
Beas 

The river originates in the Rohtang pass of the Himalayas in central Himachal Pradesh in India at a 
height of 13,050 feet and flows for a length of 29 miles (470 km) before uniting with the Sutlej River at 
HarikePattan south of Amritsar in Punjab. Finally the river drains its water into the Arabian Sea. Sometimes 
it is a placid mountain river while during the monsoon, when   the water is maximum, it turn into a violent 
torrent. In actuality, the river Beas has two sources. The source to the right of the pass is the Beas Rishi. The 
second source of Beas lies to the south of the Beas Rishi and is known as the Beas Kund. 
Ravi 

The Ravi (lravati of the Sanskrit- being name in the Puranic mythology of Indra’s elephant) is the 
least by far of the Punjab Rivers. It rises in the Kulu, in the low mountain of Bungall, a short distance west of 
the Rohtang Pass. Coming out of the Bara Bangahalmountains the river flows for about 158 km in Himachal 
Pradesh. Thereafter, it flows with the boundary of Jammu and Kashmir till Madhopur. At Madhopur Ravi 
enters the Punjab plains. Nearly six kms south of Kathua the river forms an international boundary  between 
India and Pakistan. Then it enters into Pakistan. 

http://encyclopedia.farlex.com/Ravi
http://encyclopedia.farlex.com/Beas
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Research Methodology 
The present research tries to cover the following objectives: 

 To analyze the temporal pattern of flood in the state of Punjab. 
 To evaluate the causality of damage due to flood in the study area.  
 To draw the spatial distribution of flood hazard area in the state of Punjab. 

The secondary data from Department of Revenue Rehabilitation and Disaster Management, Punjab, 
Directorate of Census Operation Punjab, State Disaster Management Plan, Punjab, Department of 
Agriculture, Department of Irrigation, Flood Report 2011, Punjab etc. is used to cover the objectives. The 
study cover the time period from 1990 to 2010. District is used as a unit of study. 
 

Result and Discussion 
History of Flood and Heavy rains in State 

The state has experienced major floods during 1988, 1995, 2004, andin 2010. In the year 1988 we 
have experienced unprecedented flood due to release of water from the Bhakhra Dam when the flood gates 
were opened apprehending the danger due to increase in the water level beyond the danger point.  

The floods experienced by the state have cause heavy losses to crops, property, livestock, human 
lives and industries falling in the low laying area. Though the government used to keep an eye on the day to 
day situation and tried its best to provide relief to the victims, even then the losses cannot be made good as 
the relief amount provided by the government is far below the actual loss. 
The table 2 revealed that the state suffer from flood almost every year except 1999 and 2008. It reflects that 
the causalities were more between 1990 to 2000 whereas after 2000 the numbers of causalities have been 
decrease thus the damage increase. The table reflect that more than 500 person died due to floods in the 
state. It reflects the dangerous behavior of flood as a natural hazard.  
The occurrence of flood is recorded in monsoon period particularly in the months of July to September. So 
these months are vulnerable most in the any year.  

 

Causes of flood in the state 
 Water flew in the tributaries through main channels, the tributaries were not cleaned and the tree 

and some other hurdles such as grass and the crop sown by the farmer on the way of tributaries 
stopped the flow of water, in the result of that the tributaries overflowed and water breached in 
embankments of most of the tributaries.  

 Non-Strengthening of the river bands was also a main reason of the flood in State 
 Farmer made relief cuts in Canal at many locations to drain out excess rain water into distributaries 

& Minors. 
 Due to heavy rainfall the flood gates of the Bhakra Dam were opened which caused flood in Satluj 

River. 
Table 2 Flood in Punjab 

  Year 
1990 

Sr 
No 

Date Area 
affected  

Casualties Extent of Damage 

1.  1July-10 
Septemb
er  

Bathinda 
Chandigarh 
Amritsar 

 7 persons died 
In house 
collapse  

  4 other injured              
 

 Standing crops in more than 
25 villages damaged 

 Low-lying areas flooded. 
 Power & telecommunication 

system disrupted 

 Road & air traffic badly 
affected.  

 Train services on  Phagwara-
Ludhiana  section disrupted. 

 Paddy crop badly damaged. 

1991 2.  4 August Patiala   4 constables of 
CRPF died.                                                                

 

1992 3.  18 
August 

(entire area)  4 person died at 
Dhanas. 

 0.024 million hectare 
affected 

1993 
 

4.  8-12 
July 

Amritsar,  
Fatehgarh 
Sahib     
Ferozepur 
Gurdaspur, 

 320 persons 
died. 

 6,293 
cattleheads 

 

 Fatehgarh Sahib, Gurdaspur, 
Patiala and Ropar districts 
worst affected 

 30% of the total area 
affected. of land damaged & 
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Hoshiarpur 
Ropar&Sangr
ur 
Ludhiana, 
Mansa, 
Patiala 
Jallandhar, 
Kapurthala 

44 towns affected. 

 Paddy &Kharif crop in 15 
lakh acres 

 25 lakh people in 4,741 
villages and  

 

1994 
 

5.  19-23 
July 
 

Gurdaspur 
Hoshiarpur 
Patiala. 
Kapurthala 

 18 persons died  160 villages inundated. 
 Many houses collapsed. 

1995 
 

6.  3 
August- 
13 
Septemb
er   
 
 
  
 

Chandigarh 
Amritsar 
Ferozepur 
Faridkot 
Ferozepur 
Muktsar 
Gurdaspur 
Jalandhar  
Amritsar 
Kapurthala 

 50  person Died 
 woman injured 
 
 
 

 Water/Electricity/communi
cation systems disrupted. 

 One house collapsed  
 Cotton worth Rs 200 

croredestroyed.Several 
villages flooded. 

 688 villages affected. 

 In Faridkot district, 455 
villages affected   , crop 
worth Rs 170 crore 
damaged and property 
worth Rs 250 crore lost. 

 Fencing wall on the Indo-
Pak border damaged at 
many places. 

1996 7.  19 June- 
21 
October 
 

Ferozepur 
Moga 
Entire State  
Patiala 
Chandigarh 
and 
Surrounding 
area 

 3 person Died  Low lying areas in the town 
inundated affecting shops 
and house. 

 Oilseed stock worth several 
lakhs rupees washed away 
Low lying areas flooded. 

 Flood water entered into 
shopping complex causing 
great damage. 

 Normal life paralysed in 
Amritsar and surrounding 
areas. 

 Harvested paddy & cotton 
crop affected. 

1997 8.  26 June - 
27 
August 

Chandigarh 
Patiala 
Entire State  
Southern 
Punjab  

 37 persons 
including 19 
children rescued 

 22 persons died 
and more than 
dozen injured 

 More than one 
lakh people 
affected due to 
inundation. 

 Crop in 0.086 million 
hectares   damaged. 

 75 cattle lost.  
 10,685 houses damaged. 

 

1998 9.  28 
Februar
y  -17 
October.  

Entire State  
Chandigarh  
Bhatinda 

 2 Children  
 4 persons badly 

injured in a 
house collapse  

 Rabi crop, fruits and 
vegetables damaged. 

 15 villages inundated. 
 50 houses damaged. 
 Paddy and cotton crop 

worth due to water logging 
over lakhs of rupees 
destroyed 

1999 10.  Nil    
2000 11.  1 July- Ludhiana  One person died,   Roads damaged, markets 
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 18 July  
 

Chandigarh  
flood(Ghagga
r 

 5 others injured 
when roof 
collapsed. 

 

and MauliJagran 
rehabilitation Centre 
waterlogged. 

 Water of the river Ghaggar  
enteredBanur town 
damaging    the property and 
houses. 

 Chandigarh-Patiala highway 
submerged, forcing the 
closure  of the vehicular 
traffic.  

2001 
 

12.  July 3rd 
week  
 

Bhatinda, 
Hosiarpur,  
 

 One person 
washed away 

A few cattleheads 
perished 
   Away in 

Ghaggar 

 Roads damaged, markets 
and MauliJagran 
rehabilitation Centre 
waterlogged. 

 Water of the river Ghaggar 
entered Banur town 
damaging the property and 
houses. 

 Chandigarh-Patiala highway 
submerged, forcing the 
closure of the vehicular 
traffic.  

2002 13.  16 July -
14 
August 

Sangrur 
Moga, 
Patiala, 
Roopnagar 
Patiala 
 

 7 persons died   Many areas including bus 
stand Patiala 

 Overflowing Ghaggar- 
Tangri river destroyed crops 
and Lion Safari , Chat Bir Zoo 
also damaged. 

 One canal at Siswan         
breached and villages of 
Hoshiarpur and RoopNagar 
districts flooded, army help 
sought 

 4 canals breached, 
submerging hundreds of 
hectares of Paddy and 
Cotton crops. Stored wheat 
bags heavily damaged. 

 Railway overbridge and 
some shops on Bathinda-
Barnala road damaged. 

 One house damaged in 
Derrabassi 

2003 14.  2 August Bathinda  1 person died  
 Anothr injured 

under a 
collapsed roof. 

 

2004 15.  3-5 
August 

Bhakhra- 
Patiala 

 20 persons 
reported 
Drowned/washe
d away. 

 Total 482 cattle 
lost 

 Breaches at 4 places 
reported 

 Total 12,438 houses 
damaged. 

 

2005 16.  3 July-
14 July  

Roopnagar 
Jalandaharan
d Patiala 
Gurdspur 
Bathinada 
Amritsar and 
Patiala  
Roopnagar 

 4 persons died 
 

 19 villages submerged under 
Water up to 5 feet. 

 13 villages cut off from 
Gurdaspur. 

 100 acres of cotton 
cropDestroyed. 

 450 hens perishedRoof and 
wall of a poultry farm at 
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ParasRamnagar collapsed. 

 Landslide reported. 
 40 houses damaged. 

 Kiratpur Sahib block 
submerged In water due to 
cracking of bund on 
Lotanrivulent.   

2006 17.  23 April 
- 
2 
Septemb
er 

Gurdaspur 
Patiala 
Abhor, 
FerozepurRo
par 
Amritsar  
Gurdaspur 
Anandpur 
Sahib 
Nangal,  
Bathinda, 
Kapurthala 

 13 persons 
injured  

 7 children 
drowned 

 100 cattleheads 
perished. 

 

 Damage to standing wheat 
crop Reported. 

 A roof collapsed 

2007 18.  1Septem
ber-
20Septe
mber 
 

AboharFeroz
epur 
Amritsar 
Gurdaspur 
Hoshiarpur 
Gurdaspur 
Anadpur 
Sahib  
Ropar 
Sangrur 
PhagwaraKa
purthala 
Gurdaspur 
Amritsar 

 3 Persons Died   One bridge was washed 
away on Tanda, Giljian road.  

 Crops on about 55 acrea of 
land in Bhavnali and 
Jamalpur villages was 
damaged due to breach in 
canal. 

 118 years old Hoary-
Kandwal bridge on 
Chakkiriver connecting 
Punjab with Himachal 
Pradesh at Una, swept away 
by a flash flood. 

 A breach in the Ganga rivulet 
following collapse of a part 
of a railway bridge led to the 
flooding of over 12 villages 
in Anandpur Sahib. 

 It flooded Ghaggarriver in 
Punjab submerging 
2000acres of Paddy fields in 
the area near Sangrur. 

2008  19.  NIL      
2009 20.   Mansa 

Amritsar 
Sangrur 
PathankotGu
rdaspur 
Hoshiarpur 
Ropar.  
TaranTaran 
Gurdaspur 
Mohali 
Derabassi 

 5 Persons Died   Water entered many houses 
in low lying areas in Sangrur 
and Sunam.  

 ChakkiPul joining Punjab 
and H.P states was washed 
away due to heavy 
rainfall/flood.  

 A major bridge on Tanda 
road near Lachowal 
collapsed  

 Hundreds of acres of land 
was submerged in water 
following breach in a canal 
near Jalalabad. 

 Many villages of the districts 
were cut off with the 
remaining state due to heavy 
rainfall. 

2010 21.  4 July-8 Roopnagar,  39 Persons Died   112 Livestock Lost  
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Septemb
er  

Patiala, 
Sangrur SAS 
Nagar, 
Ludhiana, 
Fatehagarh 
Sahib, Moga, 
Mansa, 
Jalandhar, 
Tarn-Taran, 
Ferozpur, 
Fridkot, 
Amritsar 
HosiarpurFer
ozepur,  

 2068 Houses Damaged  
 Crops of 264908 Acer 

damaged  

 

Flood Hazards in Punjab 
The high and very high areas of flood hazard are the buffer areas of the rivers in the state. After analyzing 
the fig. 2 it is revealed that the flood hazard is more severe in the northern part of the state as compare to 
southern past. In southern part of the state Ghagghar is the only river which cause flood hazards especially 
in the Haryana adjoining areas of Patiala and Sangrur district of the state. In the northern and central part of 
the state Gurdaspur, Amritsar, Hoshiarpur, Tarn Taran, Kapurthala, Firozpur, Moga, Jalandhar, Ludhiana, 
Rup Nagar and NawanShahr districts affects from flood due to Ravi, Beas and Satluz river. In other words 
the Manjha and Doad region of the state area more vulnerable than the Malwa region.The fig 2 describes the 
flood hazard area of the state.  

Fig. 2 

 
   Source: State Disaster Management Plan Punjab 

 

Conclusion 
The study revealed that the flood is a major natural phenomenon cause for causalities as well as damage in 
the state of Punjab. More than five hundred died due to flood from 1990-2010. The flood affects the 
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northern part of the state more than the southern part of the state. The buffer area of the rivers Ravi, Beas, 
Satluj and Ghagghar is the vulnerable most area from flood point of view. The Rajasthan adjoining districts 
are less vulnerable than the central and northern part of the state. The study also revealed that the flood 
occurred mostly in the monsoon season (July- September). The main reason of flood is heavy rainfall in the 
catchment area as well as in the plain area of State.  
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