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1. INTRODUCTION 

 
Human beings have been at the mercy of natural hazards since the beginning of life on 

this planet.  Floods, fires, earthquakes and tremors, mudslides, volcanic eruptions, 

hurricanes, tornadoes, tsunami, tropical storms, ice storms, landslides, droughts and 

famine consistently remind us of how vulnerable we are. 

Disasters occurring at present are much more in magnitude and frequency as compared to 

earlier times. In addition, the specific and varying characteristics of every event prohibit 

us to take one size fit all approach. 

Although disasters cannot be prevented fully, however, their impact can be reduced with 

better DRR strategies aided by latest technological development. Failure of levees and 

dams and inadequate drainage in urban areas can also result in flooding. Although loss of 

life to floods during the past half-century has declined, mostly because of improved 

warning systems and awareness among the masses economic losses have continued to 

rise due to increased urbanization and development.  

Following are the target audience for the training programme: Senior officers/ engineers 

from District administration and from State government departments of Narmada and 

Water Resources, Water Supply and Kalpsar Department, Government of Gujarat in 

c 

losses. 

2. AIM & OBJECTIVES 
The webinar is designed with the following objectives in the field of Flood Risk Early 

Warning are as follows:- 

1. Discuss various existing technologies in flood risk mitigation, 

2. Discuss ways to enhance the existing system, 

3. Describe the existing institutional mechanism/ framework for the implementation of  

flood early warning   

The main aim of this webinar is to enhance synergy between the engineers/ officials and 

scientists in order to inculcate the culture of imbibing technologies for better 

preparedness and reduce losses. 

 



 
3. FLOOD PROFILE OF THE STATE 

,96,024 sq. km. 

which constitutes 5.96% of the total geographic area of the country. As per Census 2011, 

the total population of the State is 6.04 crore comprising 3.15 crore males and 2.89 crore 

females.  

The State comprises three regions, viz. the peninsula, traditionally known as Saurashtra, 

which is essentially a hilly tract sprinkled with low hills; Kutch on the north-west is 

barren and consists of the famous Rann of Kutch; and the mainland, extending from the 

Rann of Kutch and the Aravalli hills to the river Damanganga, is on the whole a level 

plain of alluvial soil. The plains of Gujarat irrigated by four major rivers- Sabarmati, 

Mahi, Narmada and Tapi. The average annual rainfall over different parts of the State 

varies widely from 300 mm in the western half of Kutch to 1500 mm in the southern part 

of Valsad and the Dangs. During the summer season, the temperature ranges from a 

minimum of 25 degrees to a maximum of 45 degrees. During winter season, the 

temperature ranges from a minimum of 15 degrees to a maximum of 35 degrees. Most 

parts of the State are relatively flat but the hill ranges and plateaus in the east have steep 

slopes. Gujarat has both sandy as well as clay-rich soils. Deccan volcanic covers large 

parts of the State. Both deep black cotton soils as well as rocky shallow soils are found in 

the Deccan Trap region. The rocky highlands of Saurashtra and eastern ranges have high 

slopes and low permeability zones, which have high rainfall-runoff ratios. Rainstorm in 

these areas may lead to flooding due to high runoffs. Most regions of Gujarat have been 

geologically active and have seen major transgression and recession of the sea in recent 

past. This has given rise to a variety of soils ranging from coastal sands to mud flats.  

Kutch and Saurashtra are mostly arid and have small watersheds and river catchments. 

The lower reaches of the Sabarmati, Mahi, Narmada and Tapi river basins lie in mainland 

Gujarat. Since heavy rainstorms are common and the lower reaches of these basins are 

flat, flooding affects a number of stretches. Rainstorms are also common at the western 

edge of the Aravallis and the Satpuras in north and northeast, which cause flood 

discharge in Banas, Sabarmati and Mahi rivers. As these rivers disgorge hilly terrain to 

flat lands, floodwaters spread out and damage large populated stretches en route. Cities 



like Ahmedabad, Vadodara, Surat, Bharuch, Navsari and Valsad lie in such flat alluvial 

plains.  

Southern Gujarat is endowed with moderate to high rainfall, with substantial water 

resources concentrated in Narmada and Tapi, which have their catchments in the Central 

uplands of the Indian peninsula. Occasional heavy rainstorms in their middle and upper 

catchments can cause heavy flooding in these river basins. 

 

4. Case Study: Banaskantha 2017 Floods 

 

4.1  Overview of Affected Region 

I. Unprecedented rains lashed major parts of Gujarat in the 3rd and 4th weeks of July 2017 with 

the development of low-pressure zone. The districts of North Gujarat along with Banaskantha, 

Patan and Surendranagar were the worst affected. 

II. In the first month of the monsoon season, these areas normally receive around 30% of their 

annual rainfall. However, in 2017, these districts saw a record breaking 163% and 140% of their 

annual rainfall during the same period. Dhanera taluka in Banaskantha recorded 231 mm and 

275 mm rainfall on 24th and 25th July respectively, while Dantiwada taluka recorded 342 mm 

and 463 mm rainfall in these two days. 

III. 

hence, water from the highlands flowed to Banaskantha.  

IV. Very heavy rainfall in North Gujarat and parts of Rajasthan necessitated the release of 2.3 Lakh 

cusecs of water from Dantiwada dam on 24th July 2017. Another 2.48 lakh cusecs were released 

from Sipu dam against 20,000 cusecs during the normal monsoon.  

V. Dhanera, which has a population of 30,000, was flooded up to 10 feet. The town was totally cut 

off for 48 hours as all of its approach roads were inundated. Power and telecommunication lines 

had also crashed.  

VI. The Banas river catchment area received very heavy rainfall on 24th and 25th July 2017. Little 

Rann of Kutch, which drains Banas river, got saturated due to very high inflow of water. Tharad, 

Dhanera, Kankrej, Lakhani, Suigam and Deesataluka of Banaskantha district; and Santalpur, Sami 

and Harij taluka of Patan District were heavily flooded. 

 

 



4.2  Preparedness Measures 

I. Having received the forecast warning from the Indian Meteorological Department (IMD), the 

State Government was geared up for the worst. The local administration were intimated 3-4 

days in advance so that they have sufficient time to prepare for the upcoming situation. The 

government also made sure that central agencies like NDRF, Army and Air Force were 

positioned at strategic locations.  

II. State Government ordered all districts to be on high alert and a and a total of 1,12,878 persons 

(68,572 people from Banaskantha and Patan) were evacuated and moved to safe locations. 

These people were provided temporary shelters complete with food and primary health 

assistance arrangements. This timely action saved lives that would otherwise have been 

exposed to severe threat.  

III. 

regular review meetings directed all concerned State agencies to ensure immediate rescue and 

adequate relief operations.  

IV. Shri Rupani visited the flood-affected areas of Palanpur and Deesa on July 24, 2017 to review 

the situation and provide necessary guidelines to the administration to take effective measures. 

He also reviewed the conditions in Banaskantha and Patan and directed the administration to 

ensure that there is no loss of life in the region 

 

4.3  Response 

I. 

generation. NDMA keeps a close watch on disaster situations across the country and captures 

real time information about disaster situations across the country. Gujarat Government re-

 

II. On the very first day, a meeting of senior-level officers of all agencies that were to be engaged in 

rescue operations (e.g., Army, Air Force, NDRF, SDRF and Coast Guard) was organized. A 

WhatsApp group (Gujarat Rescue) of all these agencies and the administration was formed so 

that any requirements for rescue, relief, air sorties, etc. are communicated to all the concerned 

instantaneously. One liaison officer from each of these agencies was included in this group.  

III. In addition, an officer from each of these agencies was present in the State EOC (SEOC) 24X7.  



IV. A videoconference was conducted at night on July 25, 2017 with the Collectors of Banaskantha 

and Patan from the State Headquarters in which Heads of the Defence Forces stationed in 

Gujarat also participated. This was to boost the morale of the district administration and to take 

stock of the situation.  

V. Army set up base camp hospitals in Dharah, Kankrej with the help of State administration. While 

State supplied medicines, Army provided healthcare workers and doctors.  

VI. Multiple air sorties were conducted. Indian Oil Corporation cooperated wholeheartedly in 

refuelling choppers. Again, Deesa air base could only handle four choppers while the 

requirement was for 17 choppers. Additional helipads were identified and set up quickly so that 

no time is lost in conducting the sorties once the choppers arrive.  

VII. Thus, a three-tier rescue planning was done for seamless communication- Chief Secretary and 

top officers from these agencies at the top, middle-level officers in the WhatsApp group and 

relatively junior officers manning the SEOC.  

VIII. During the crucial 4-5 days, two meetings (11 AM and 6 PM) of all Central as well as State 

agencies, Defence Forces and the India Meteorological Department (IMD) were conducted with 

the Chief Secretary chairing them. This ensured better coordination among all agencies.  

IX. All choppers from nearby air bases (Jamnagar, Ahmedabad, Jodhpur, Phalodi, Uttarlai) were 

engaged from 26th July 2017 onwards.  

X. Inflatable boats were mobilized from Municipal Corporations which were not affected by floods. 

These 10 boats were then provided to SDRF. Another six additional boats were received from 

NDRF. Hence, a total of 16 extra boats were deployed which enhanced the capacity to 

undertake rescue operations (Each NDRF team normally has 3-4 boats).  

XI. In Jamnagar, the Fire Brigade team of the Corporation helped the district administration to carry 

out combat and rescue operation in other parts of the district.  

XII. Ten NDRF teams were normally stationed in Gujarat (Five each in Ahmedabad and Baroda). 

Eight teams reached via rail from Pune Battalion.  

XIII. As the situation became even more grave, 14 more NDRF teams were flown in from Delhi, 

Mundli and Arakonam. All these teams landed in Ahmedabad within a span of five hours. All 

logistics arrangements (vehicles, planning, etc.) were done by the time these teams arrived so 

that precious time is saved and they are immediately mobilized for the operations at designated 

locations.  

XIV. For example, One NDRF team that came from Ajmer by train had to get down at Sabaramati 

railway station. However, the train had only a two-minute stoppage 21 there after which it 



would take the train another 30 minutes to the next nearest station (Ahmedabad city). Then 

again, it would take some time to navigate the congested by-lanes of the old city. To expedite 

the process, the State Govt. coordinated with Railways and the train halted at Sabarmati for 25 

minutes which were needed by the NDRF team to de-board. This is an excellent example of 

State-Centre coordination. 

XV. As South Gujarat was the least affected but receives maximum rainfall in the State otherwise, 

NDRF teams from South Gujarat were strategically withdrawn and deployed in other areas. This 

was done in view of the availability of NDRF teams in Pune which could be mobilized at a short 

notice in case of an emergency.  

XVI. The railway colony in Morbi got inundated and an NDRF team was immediately sent for rescue 

operations.  

XVII. A team of three railway officials went to check the tracks and got stranded. They were rescued 

by NDRF.  

XVIII. Two deliveries were managed with the help of Air Force. A place was identified just outside the 

village for the helicopter to land and an ambulance was kept ready. Pregnant women were 

airlifted from the village, to the designated location where the deliveries took place. In another 

instance in Rajkot, a woman was taken to a hospital for delivery.  

XIX. 650 personnel of SDRF (stationed at 11 locations across the State) were also deployed for search 

and rescue operations. Lack of equipment was a concern. Equipment made available to 

Municipal Corporations through GSDMA and additional boats received from NDRF were 

provided to SDRF personnel. They did a commendable job despite shortage of equipment.  

XX. Rescue operations were phenomenal. At least 18,000 people were rescued. Of these, 7,000 

were saved by NDRF followed by Army and Air Force.  

XXI. A total of 220 BSF personnel (120 from Dantiwada camp and 100 from Ahmedabad) were also 

used for carrying out rescue operations.  

XXII. Personnel from Indian Navy were also used for the rescue operations. Banasriver does not enter 

the sea, it spreads out in the Rann of Kutch. At least 6-7 lakh cusecs of water were flowing 

through the Radhanpur and Santalpur areas with overflowing Banas and Sipu rivers. It was 

decided that air sorties should be conducted to assess the damage to lives, both human and 

cattle, and choppers from the Navy were used for the same. Personnel from Irrigation 

Department were armed with GPS coordinates and conducted air surveys of the entire river 

from Banaskantha and Dantiwada Dam to Rann at a very low height. This was done to find 

whether people or cattle have been washed away by the floods. Not a single human or animal 



body was found and it was confirmed that not a single human or animal has gone missing as not 

even a single instance of any missing person was reported from that area. Despite the massive 

flood, there were no undetected human deaths.  

XXIII. Volunteers also acted as first responders. However, there is no trained volunteer network 

available in the State for organized response.  

XXIV. Several deaths from Banaskantha and Patan were reported during these floods, due to the fact 

that these districts received almost a 100 per cent of their annual rainfall within these 4-5 days, 

they are a saucer area (aiding water accumulation) and even the neighbouring Rajasthan was 

registering heavy rainfall.  

XXV. Massive shifting operations were undertaken by the district administration. In these two 

districts, around 70,000 people were shifted overnight (45,000 from Banaskantha). More than 

1,20,000 people were evacuated across the State. All possible government agencies and other 

stakeholders (political parties, panchayats, community, mass media) were involved. In fact, a 

clear village-wise plan complete with the number of people to be evacuated was drawn and 

followed perfectly, arguably resulting in fewer deaths.  

4.4  Lessons Learnt 

The following lessons were drawn to successfully reduce the loss of lives in a disaster situation:  

 Focus on DM Plans  

 Advance Early Warnings  

 Timely evacuation of people to safer locations (along with cattle) 

 Swift rescue operations  

These timely interventions also reduced the number of cattle deaths. 

In a district with a cattle population almost equivalent to the human population, the death toll is 

much lesser that the previous flood of 2015. A major factor behind this was the timely evacuation. 

Advanced warning also ensured that people moved out with their cattle. 4.40 The severity of 2017 

floods is far greater (5-7 times more) in comparison to 2015 floods. Agricultural losses and damage 

to crops are the right indicators for judging the severity of a flood (even better that the 

measurement of rainfall) as they cannot be moved and are open for the devastation. 

 

 

 

 



5. METHODOLOGY  
 

 Power point presentation on Google Meet platform 

 Language to be used: Hindi/ Gujarati 

 Question/ Answer  

 Interaction and experience sharing  

 Reading material (Soft Copy only) 

 Presentations (Soft copy only) 

 Flip charts  

 
6. Expected Participants 

 
Expected participants are engineers (Superintending Engineers, Executive Engineers, Assistant 

Engineers and Junior Engineers) & officers of Narmada and Water Resources, Water Supply and 

Kalpsar Department, Government of Gujarat along with Mamlatdars from Revenue Departments 

and officials from Municipal Corporations.  

*** 

 

 

 

 

 

 

 

 

 


