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Abstract 

 

One of the Earthquakes occurred in the Indian Ocean at the Western coast in the year of 2004. In the aftermath of the tsunami, 

after tsunami data has emerged from field studies in several affected countries indicating that mangrove forests have played a 

critical role in saving human being lives and property. The trees of Mangroves have shown very successful results among the sea 

and ocean shore evolution with respect to time. In many extreme conditions Mangroves trees have boundaries of protection over 

tsunamis. The area required for the mangrove forest for resistance of tsunami of different magnitude is calculated by the tsunami 

hazard mapping and mangrove mapping with the help of SRTM data and Bathemetric data in global mapper software. 
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_______________________________________________________________________________________________________ 

I. INTRODUCTION 

Tsunami is a Japanese word meaning “harbor” (tsu) and “wave” (nami) also known as a seismic sea wave, is a series of waves in 

a water body caused by the displacement of a large volume of water, generally in an ocean or a large lake. Earthquakes, volcanic 

eruptions and other underwater explosions (including detonations of underwater nuclear devices), landslides, glacier 

calving, meteorite impacts and other disturbances above or below water all have the potential to generate a tsunami.[1] Unlike 

normal ocean waves which are generated by wind or tides which are generated by the gravitational pull of the Moon and Sun, a 

tsunami is generated by the displacement of water.[1] 

Tsunami waves do not resemble normal undersea currents or sea waves, because their wavelength is far longer. Rather than 

appearing as a breaking wave, a tsunami may instead initially resemble a rapidly rising tide, and for this reason they are often 

referred to as tidal waves, although this usage is not favoured by the scientific community because tsunamis are not tidal in 

nature.[2] Tsunamis generally consist of a series of waves with periods ranging from minutes to hours, arriving in a so-called 

"train”. Wave heights of tens of metres can be generated by large events.[3] Although the impact of tsunamis is limited to coastal 

areas, their destructive power can be enormous and they can affect entire ocean basins; the2004 Indian Ocean tsunami was 

among the deadliest natural disasters in human history with at least 230,000 people killed or missing in 14 countries bordering 

the Indian Ocean. 

II. EFFECTS OF TSUNAMI 

 Destruction  

The amount of energy and water contained in a huge tsunami can cause extreme destruction when it strikes land. 

 Death  

One of the biggest and worst effects of a tsunami is the cost to human life because unfortunately escaping a tsunami is nearly 

impossible. 

https://en.wikipedia.org/wiki/Tsunamis_in_lakes
https://en.wikipedia.org/wiki/Earthquake
https://en.wikipedia.org/wiki/Volcanic_eruption
https://en.wikipedia.org/wiki/Volcanic_eruption
https://en.wikipedia.org/wiki/Nuclear_device
https://en.wikipedia.org/wiki/Ice_calving
https://en.wikipedia.org/wiki/Ice_calving
https://en.wikipedia.org/wiki/Impact_event
https://en.wikipedia.org/wiki/Wind_wave
https://en.wikipedia.org/wiki/Tide
https://en.wikipedia.org/wiki/Wind_wave
https://en.wikipedia.org/wiki/Tide
https://en.wikipedia.org/wiki/Tidal_wave_(disambiguation)
https://en.wikipedia.org/wiki/Period_(physics)
https://en.wikipedia.org/wiki/Indian_Ocean
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 Disease  

Tsunami waves and the receding water are very destructive to structures in the run-up zone. The areas close to the coast are 

flooded with sea water, damaging the infrastructure such as sewage and fresh water supplies for drinking. 

 Environmental Impacts 

Tsunamis not only destroy human life, but have a devastating effect on insects, animals, plants, and natural resources. A tsunami 

changes the landscape. 

 Contamination of Soil and Water  

Contamination of soil and water is the second key environmental impact of a tsunami. Salination of water bodies such as rivers, 

wells, inland lakes, and groundwater aquifers can occur in most cases. 

 Cost  

Massive costs hit communities and nations when a tsunami happens. Victims and survivors of the tsunami need immediate help 

from rescue teams. 

 Psychological Effects  

Victims of tsunami events often suffer psychological problems which can last for days, years or an entire lifetime. 

III. POSSIBILITY OF TSUNAMIS ON WESTERN COAST OF GUJARAT 

In western coast of Gujarat destructive tsunamis have been generated from large earthquakes along the Makran coast, Chagos 

ridge and Kachchh region in the past.  

It is believed that such tsunamis were destructive on the coasts of India, Pakistan, Iran, Oman and Srilanka and possibly had 

significant effects on islands.  

The most significant tsunami generate earthquake in recent times was that of 28 November 1945 21:56 UTC with a magnitude 

of 8.6. 

In this an attempt is made for an alert system for tsunami warning system for the possible tsunami risk from Makran 

subduction zone (MSZ) [5]. 

   
Fig. 1: Makran subductin zone [5]                                                    Fig. 2: Makran Plate in Eurasian Plate [5] 

 Mangroves 

Mangroves are a group of trees and shrubs that are capable of growing in marine, estuarine and, to a limited degree, fresh water. 

They occupy the fringe of intertidal shallows between the land and the sea.The term ‘mangrove’ is used to describe individual  

trees or shrubs and also the general habitat, although the habitat is often called a ‘mangrove forest’ or ‘mangal’.As a group  of 

plants, mangroves share several highly specialized adaptations that have allowed them to colonize and thrive in intertidal areas. 

In particular they have developed special ways of dealing with concentrations of salt that would kill or inhibit the growth of most 

other plants. 

 Objective 

 To reduce the loss of life and property.  

 To find effect of mangrove’s plantation improves costal eco system and also important for resisting tsunami’s after shock. 

 To suggest the area which are highly vulnerable to tsunami effect. 
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 To provide maximizing chances of inundation where mangrove plantation provide. 

 Need of Study 

 It is made for the local public in order to save maximum lives. 

 Study provides the basic knowledge of different methods of resisting tsunami and it also provides reducing of tsunami risks. 

 To plant proper mangroves cover to resists tsunami wave on costal region of Surat. 

 To identify concerned lower line region of Surat where possibility of tsunami waves maximum inundation possible. 

 To evaluate existing mangrove plantation at Surat and need proposed of new mangrove plantation. 

 Study Area 

 Surat 

Surat, is a port city previously known as Suryapur, economical capital Gujarat, and former princely state in the Indian state of 

Gujarat. It is the administrative capital of the Surat district. The city is located 284 kilometres (176 mi) south of the state capital, 

Gandhinagar; 265 kilometers (165 mi) south of Ahmedabad; and 289 kilometres (180 mi) north of Mumbai. The city centre is 

located 22 km (14 mi) south of the Tapti River. A moat divides the older parts of the city, with their narrow streets and historical 

houses, from the newer suburbs. Surat had a population of 4.5 million at the 2011 census, making it the second largest city in the 

state of Gujarat, after Ahmedabad. It is the eighth largest city and ninth largest urban agglomeration of India. Surat is the 34th-

largest city by area and 4th-fastest. 

 Coast line 36km (22mi) 

Co-ordinates 21.18°N 72.83°E seismic zone-III, in a scale of I to V (in order of increasing vulnerability to earthquakes) 

Elevation 13m (43ft) Area about 326.515 km2 (126.068 sq. mi) 

 
Fig. 3: Satellite image of Surat 

Source: https://www.google.co.in/maps/place/Surat 

 
Fig. 4: Satellite image of Gujarat 

Source: https://www.google.co.in/maps/place/Surat 

https://en.wikipedia.org/wiki/Princely_state
https://en.wikipedia.org/wiki/Gujarat
https://en.wikipedia.org/wiki/Surat_district
https://en.wikipedia.org/wiki/Gandhinagar
https://en.wikipedia.org/wiki/Ahmedabad
https://en.wikipedia.org/wiki/Mumbai
https://en.wikipedia.org/wiki/Tapti_River
https://en.wikipedia.org/wiki/Gujarat
https://en.wikipedia.org/wiki/Ahmedabad
https://en.wikipedia.org/wiki/List_of_most_populous_cities_in_India
https://en.wikipedia.org/wiki/List_of_million-plus_urban_agglomerations_in_India
https://tools.wmflabs.org/geohack/geohack.php?pagename=Surat&params=21.18_N_72.83_E_type:city(4467797)_region:IN-GJ
https://en.wikipedia.org/wiki/Earthquake_hazard_zoning_of_India
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IV. IMPORTANT LOCATION 

 Dumas Beach 

Dumas Beach is an urban beach along the Arabian Sea located 21 kilometres (13 mi) South- West of Surat City in Indian state of 

Gujarat. It is a popular tourist destination in south Gujarat. Apart from the beach, places of interest at Dumas including the 

Dariya Ganesh Temple located adjacent to the main beach. 

 Suvali Beach  

Suvali Beach was previously known as Swally (anglicised version of Suvali) or Swally Beach. Suvali Beach is an urban 

beach along the Arabian Sea situated near the village of Suvali in the Hazira suburb of Surat in Gujarat State, India. The black 

sand beach lies 25 kilometres (16 mi) from the centre of Surat and is the cleanest beach in India. 

 Hazira Beach 

Hazira is one of the most important beach of Surat Metropolitan Region. The town is located on the bank of the Tapti River, 

eight kilometres from the Arabian Sea.  

 
Fig. 5: Satellite image of Beaches in Surat 

Source: https://www.google.co.in/maps/place/Surat 

 Cairn India 

Cairn India is one of the largest independent oil and gas exploration and production   companies in India with a market 

capitalisation of more than USD 4 billion. Cairn India was rated as the fastest-growing energy company in the world, as per 2012 

& 2013 Platts Top 250 Global Energy Company Rankings.  

 L & T Shipbuilding 

L&T Shipbuilding operates two modern shipyards – one on the east coast at Kattupalli, near the metropolitan city of Chennai, the 

capital of the state of Tamil Nadu and the other one on the west coast of India at Hazira, near the city of Surat in Gujarat.  

 NTPC Power plant 

NTPC is India’s largest power utility with an installed capacity of 47,228 MW, plans to become a 128,000 MW company by 

2032. Established in 1975, NTPC aims to be the world’s largest and best power major.  

The Gujarat State Energy Generation Ltd 

The GSEG Ltd. is deployed to develop high efficiency power generation facilities in the state, with the most advanced and 

clean technologies available in the world today. 

https://en.wikipedia.org/wiki/Dumas_Beach
https://en.wikipedia.org/wiki/Urban_beach
https://en.wikipedia.org/wiki/Surat
https://en.wikipedia.org/wiki/India
https://en.wikipedia.org/wiki/Gujarat
https://en.wikipedia.org/wiki/Suvali_Beach
https://en.wikipedia.org/wiki/Urban_beach
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https://en.wikipedia.org/wiki/Arabian_Sea
https://en.wikipedia.org/wiki/Hazira
https://en.wikipedia.org/wiki/Surat
https://en.wikipedia.org/wiki/India
https://en.wikipedia.org/wiki/Suvali_Beach
https://en.wikipedia.org/wiki/Surat_Metropolitan_Region
https://en.wikipedia.org/wiki/Tapti_River
https://en.wikipedia.org/wiki/Arabian_Sea
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V. METHODOLOGY 

 Problem Identification 

 Data Collection 

a) Tsunami data collection 

 Bathematric data 

 SRTM 

b) Mangrove forest data collection of study 

 Mangrove forest data in coastal study area 

 Topography of area 

c) Tsunami hazard mapping 

d) Mangrove mapping 

 Result and Conclusion 

VI. DATA COLLECTION 

 SRTM Image and Boundary Region of Gujarat 

The following images are the image showing SRTM data of Gujarat region. This image will be used in global mapper software 

for geo referencing in order to generate tsunami evacuation map of that region.  

According to SRTM data we could create given color topographic of Gujarat which depicts various color coding in which blue 

colr is representing height of 0 to 5 meter that indicates the chances of probable inundation due to 0-5 meter height if tsunami 

waves. 

 
Fig. 6: SRTM Image 

 Major Locations of Gujarat 

The following image is the image showing all the major locations in Gujarat. This image gives idea about the regions that are 

located in coastal areas in Gujarat.  

 
Fig. 7: SRTM image of Gujarat 
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 Bathemetric Data 

It shows depth of water. 

 
Fig. 8: Bathemetric image 

VII. CONCLUSION 

In this project we collected the data related to previous tsunami and the earthquake occurrence related to Surat region and about 

mangroves species, mangroves region in Gujarat. We are going to make tsunami hazard maps and mangrove maps with the help 

of bathematric data and SRTM data. 
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