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.  

Throughout the world, remote sensing, GIS, and satellite imagery are increasingly being 

used to assess disasters, post-disaster scenario, find the level of damage and provide exact 

information about people. In the case of Kerala floods too these technologies played a crucial 

role in disaster management. While this calamity again raises some hard questions about the state 

of disaster preparedness, mitigating risk and marshaling all the wings of the state machinery to 

prevent the loss of life and property in a timely and proactive manner, what’s noticeable is the 

active deployment of technology that saved many lives and yet again demonstrated the utility of 

GIS and geospatial technologies in disaster management. Let’s have a deeper look at the modern 

technologies and the role played by them in Kerala floods 
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The Kerala State Disaster Management Policy defines disaster as ‘a serious disruption of the 

functioning of a society caused by a hazard or otherwise, having widespread human, material or 

environmental and other losses, which exceed the ability of the affected society to cope using its 

own resources’. 

 The term ‘disaster’ includes the following events. 

 

 

 

 

 

 

Category 1- Water and 

Climate related disasters. 

a) Flood 

b) Drought 

c) Costal erosion 

d) Thunder and Lightening 

e) Cyclone and Storms etc. 
 

Category 2- Geologically 

related Disasters 

a) Landslides and Mudflows 

b) Earthquakes 

c) Dam failures 

d) Tsunami 

e) Dam bursts etc. 
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Disaster Management is defined as ‘the body of policy and administrative decisions and 

operational activities which pertain to various stages (pre-disaster, disaster occurrence & 

post-disaster) of disaster at all levels’. It covers the entire range of activities designed to 

maintain control over disasters / emergency situations and to provide a frame work for helping 

people to avoid, reduce the effects of or recover from the impact of a disaster. Understanding of 

hazards, risks posed by these hazards, vulnerability of the community and capacity building to 

reduce risk and vulnerability are the principal elements of successful disaster management. The 

management of a disaster can be viewed as a series of phases which includes pre – disaster, 

during disaster and post disaster phases. 

 Pre Disaster phase - prevention, mitigation and preparedness. 

 Disaster response phase / during disaster. 

Category 3- Chemical Industrial 

and Nuclear related disasters 

a) Leakage of hazardous materials at 

the time of their manufacture, 

processing and 

transportation. 

b) Disasters due to manufacture, 

storage, use and transportation of 

products, 

pesticides etc and waste produced 

during the manufacturing process etc. 
 

Category 4- Biological 

related disasters 

a) Epidemics 

b) Cattle epidemics 

c) Food poisoning 

d) Pest attacks etc 
 

Category 5- Man-made disasters 

a) Forest fire 

b) Urban fire 

c) Village fire 

d) Festival related disasters 

e) Road, Rail and Air Accidents 

f) Boat capsizing 

g) Oil spill 

h) Major building collapse 

i) Serial Bomb blast 

j) Illicit Liquor Tragedy 

k) Drug abuse 

l) Drowning 

m) Tanker lorry mishaps 

n) Pollution (water , air and soil) 

o) Family suicides 

p) Environmental disasters 

q) Communal riots 

r) Stampede etc 
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 Post Disaster phase – recovery (rehabilitation and reconstruction) 

Activities in Pre disaster Phase 

1. Hazard Risk and Vulnerability analysis 

2. Preparation of disaster management Plans 

3. Inventory of resources/ Capacity Assessment and Enhancement 

4. Early Warning System 

5. Incident Command System 

6. Funding 

7. Community Based Disaster Management 

Activities in Disaster Response Phase 

1. Implementation and operationalisation of Disaster management plan 

2. Evacuation Search and Rescue 

3. Food Shelter Health Sanitation Etc 

4. Restoration of Basic infrastructure and essential service 

5. Maintenance of Law and Order 

6. Immediate Relief 

7. Damage and Need Assessment 

Activities in the Recovery Phase 

1. Damage assessment and Estimation of Fund 

2. Restoration of Livelihood 

3. Physical reconstruction 

4. Project Management 
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Statement of the problem 

Beginning on 15 August 2018, severe floods affected the south India state of Kerala, due to 

unusually high rainfall.  All 14 districts of the state were placed on red alert. According to the 

Kerala government, one-sixth of the total population of Kerala had been directly affected by the 

floods and related incidents The Indian government had declared it a Level 3 Calamity, or 

"calamity of a severe nature". It is the worst flood in Kerala after the great flood of 99 that 

happened in 1924 .What is the role  Geospatial technologies in rescue and relief operations 

with special reference to Kerala floods. 

Objectives of the study 

1. To span through the theories related to disaster management 

2.  To elicit the role  Geospatial technologies in rescue and relief operations with special 

reference to Kerala floods. 

Data Sources for the Study 

 Both Primary and Secondary Data 

Methodology of the Study 

 Mixed Methodology mainly Descriptive  

 

 

Kerala State 
Disaster 
management 
Authority 

Departments of 
state  

District 
Collector 

Local Authorities Non Governmental 
organisations and 
Community Groups 

Stake Holders who can Play Roles  
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Theory   
 

Logic Scholars 

Financial Aid   
 

Affected communities with greater support will 

recover more quickly  

Dacy and Kunreuther (1969) 

Damage Levels  
 

Areas with greater damage will recover more 

slowly  

 

 

Dacy and Kunreuther (1969) 

Political Institutions  
 

More efficient, less corrupt agencies within 

the state will coordinate a faster recovery  

 

 

Cohen and Werker (2007) 

Mitigation    

 

Communities which have previously encountered 

disaster will be prepared and hence recover more 

quickly from future crises 

Eoh (1998), Nakabayashi (2004) 

Socio-Economic 

Conditions  

 

 

Wealthier neighborhoods and cities will recovery 

more rapidly following Disaster  

 

Wright et al. (1979), Rossi (1993), 

Berke, Beatley, and Feagin (1993), 

Ramakumar (2008) 

Civil society  
 

Better connected communities and 

neighborhoods will recover faster  

 

 

Buckland and Rahman (1999); 

Nakagawa and Shaw (2004) 

 

Lessons to be learnt from the way this tragedy was handles at all levels – from federal 

government to the local village administration to the last man standing. 

Youth Power.     The youth of Kerala were the first to emerge and organise themselves into 

small groups and bring succour to those affected.  They forgot their well known political rivalries 

and united to show that they can surmount any tragedies.  Girls and boys – all put their hands on 

deck, working day and night – to organise rescue and relief. 

Political Strength  The ruling coalition and the opposition – all came together to work with a 

single aim to bring succour to the flood affected people of Kerala.  The strength of the grass-root 

organs of all political parties showed their mettle in bringing relief to the people.    Only one 

political party and its various outfits did not play their part and they have been ‘trolled out’ in the 

social media. 

Religious Organization.  Various religious organisations and institutions opened their gates to 

accommodate all those displaced by the tragedy.  Muslims were reported to be cleaning Hindu 

temples and Christians taking shelter in temples and mosques – the list is endless.  In effect – 

Gods (with their Godmen ) were submerged – Humanity emerged. 

Supermen Fishermen.      The role played by the fishermen of Kerala in rescuing the people – 

especially in the hilly areas where they would have never dreamt of taking their boats – would be 

etched in gold in Kerala’s history.  They were poor fishermen, who left their families near the 
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seashore and ventured inland to save their brethren without caring for their personal safety and 

without even asking for any compensation for their loss of livelihood and damage to their boats 

State Machinery.     Unlike what was seen in other Indian states, the state machinery from 

Members of Parliament, Members of Legislative Assembly, District Collectors – all were out in 

full force to help the victims.  Some of them were seen physically handling rescued persons and 

rescue materials.  The role played by two women District Collectors – Ms TV Anupama, in-

charge of Thrissur, and Ms K Vasuki, in-charge of Thiruvananthapuram – needs a special 

mention.  The leadership of the Chief Minister Mr Pinarayi Vijayan proved that he is a man with 

a vision and a good leader by maintaining a cool head and providing necessary instructions in 

ensuring that no stone was left unturned in providing relief to the flood affected.  It is no wonder 

that he is nicknamed (Iratta-Chankan) meaning man with double hearts. 

Local Government.         Kerala state has a well established local government at City/ Town/ 

Village levels.    They were the first to organise rescue efforts without awaiting any orders from 

the top.  They worked in tandem with the Armed Forces, National Disaster Management Force 

(NDRF). Kerala Police, Fire Force and various other agencies.   They provided helpful terrain 

and water-flow information to the rescue teams, provided guides and all other possible 

assistance. 

Role of Media.   The Malyalam media played their part well in informing people about the 

floods, passing information about people stranded at various places and rescue efforts in 

progress.  National English and Hindi media might not have had adequate interest in Kerala, but 

after a few days they also pitched in.  It is pertinent to mention here that in the early days of the 

flood, various international media houses gave more airtime to cover floods in Kerala than the 

Indian English and Hindi channels. 

Social Media.     The social media had a very positive impact on the rescue missions being 

undertaken.  Victims could communicate with the rescue teams and people outside and was of 

immense help.  The social media ensured connectivity with the world community, especially 

with many Keralites working or settled abroad, wishing to know the status of their near and dear 
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ones.  There were a few cases of rumour mongering reported and the state police has already 

registered cases to deal with them. 

Federal Government.     The role played by the Central Government calls for some 

retrospection.  When monetary and material aid started flowing from many countries with 

sizeable Keralite work force, the Central Government refused to accept it.  The Central 

Government initially granted 100 Crore which was later revised to 500 Crore – a tiny portion of 

the money needed for rehabilitation of the flood affected.  It might be the first time in Indian 

history that various persons and business houses and many state governments and organisations 

have donated much more than the money given by the Central Government for disaster 

rehabilitation.      
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Cumulative rainfall by district
(1 June 2018 – 17 August 2018)

District
Rainfall

(mm)

Normal

(mm)
% increase

Alappuzha 1648.1 1309.5 29%

Ernakulam 2305.9 1606.0 48%

Idukki 3211.1 1749.1 94%

Kannur 2450.9 2234.9 10%

Kasaragod 2549.94 2489.1 12%

Kollam 1427.3 985.4 56%

Kottayam 2137.6 1452.6 50%

Kozhikode 2796.4 2156.5 30%

Malappuram 2529.8 1687.3 52%

Palakkad 2135.0 1254.2 75%

Pathanamthitta 1762.7 1287.5 44%

Thiruvananthapuram 920.8 643.0 45%

Thrissur 1894.5 1738.2 16%

Wayanad 2676.8 2167.2 26%

Kerala 2226.4 1620.0 41%
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Death toll by date  

Date  Death toll  

People 

in relief camps  

Aug 9  23  
8,000  

Aug 10  29  
53,501  

Aug 11  33  
60,622  

Aug 13  39  
N/A  

Aug 15  47  
N/A  

Aug 16  105  
150,000  

Aug 17  114  
314,391  

Aug 18  195  
887,000  

Aug 19  220  
724,649  

Aug 20  252  
1,028,073  

–  –  
–  

Aug 30  483  
N/A  

 

Remote sensing and satellite imagery 

A set of remote sensing satellites and radar satellites have been clicking high-resolution images 

of the areas worst affected by the flood. The images have been captured from a distance of 400-

800 kilometers from the earth’s surface. Once the data is analyzed and processed, it becomes 

easy to predict the level of rainfalls in the next few hours and whether the situation would remain 

as alarming. 
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ISRO’s ResourceSat-2 satellite has proven to be beneficial in clicking pictures of vegetation, 

water bodies and other terrains. Another satellite, Insat 3D, conveys the information about cloud 

positioning and enables us to reach to a conclusion about wind velocity. Insat is geostationary 

satellites relaying information to the ground station every 30 minutes. 

Remote sensing using Microwave satellites is also beneficial in these unforeseen situations. The 

electromagnetic waves can penetrate the cloud and get info on surface hydrology. 

ScatSat-1 data is mostly used for detecting and tracking oceanic tides, floods, and cyclones. 

Location Technology 

There is no better way than location technology and GPS to know about the whereabouts of a 

person in a region hit by floods or any other natural disaster. Often using GPS, one gets to know 

whether the person is trapped somewhere or is safe. But one major problem is the loss of internet 

and mobile signals during a disaster. Google has found a way around this by introducing Plus 

Codes that can be accessed when one is offline too. Google announced last week that Kerala 

flood victims can now use their Android smart phones or tablets to generate and share the plus 

code of their exact location with their friends, relatives or rescuers. This will point to the exact 

location and help save time of those conducting rescue operations. Plus codes can also be shared 

over an emergency voice call or SMS. 

Plus code is an alphanumeric code that can be accessed from Google Maps by clicking on a 

location, pinning it and then scrolling down to find the Plus Code. For searching the location of a 

Plus Code, one just needs to type the given Plus Code in the search box of Google 

Maps..Another feature called Google Person Finder would also be helpful. Google has its own 

database to look for the last location of the person you are searching. If there is no record of a 

particular person, a manual entry can be made and information submitted that the person is being 

looked. This would be public domain and visible to anyone who visits Person Finder. 

Photographs of the concerned person can also be added for ease of identification. With the help 

of location and tracking services of Google, rescue workers and volunteers are able to locate 

people in remote and inaccessible locations 

224

INTERNATIONAL JOURNAL OF INFORMATION AND COMPUTING SCIENCE

Volume 5, Issue 12, December 2018

ISSN NO: 0972-1347

http://ijics.com



Interactive Maps and citizen initiatives 

Be it wildfires or floods, interactive maps helps everyone to learn about the extent of damage, 

areas least affected and the areas where maximum damage has occurred. From government 

authorities to individuals, all can gather relevant information from interactive maps and this On 

Kerala Rescue and Mango Map, one can locate the areas damaged and also the location of relief 

shelters. Keralarescue.in is an initiative by the state government which allows people to both 

seek and offer relief. After visiting the website, one can request for help, make a donation, find a 

relief center, get important contact information, and/or volunteer for their services. Microid by 

Open Street Map is a crowd sourced initiative to map inundated streets and roads in Kerala. All 

the data available in Microid is open source and a flooded street can be reported by zooming into 

the map and clicking on it. Similarly, a road can be marked as safe once it’s safe. There is also a 

map on Kererarains that provides the location of people who are stranded and are eagerly 

looking for help. On updated Google maps also, information on shelter, drinking water, help 

lines, medicines, transportation etc could be found. Social media platforms like Twitter are also 

proving to be helpful in attracting donations and conveying messages. An on-ground journalist 

has reported that social media platforms are being widely used to coordinate with people and 

begin rescue operations. It is estimated that around 1.5 lakhs people have been rescued through 

the help of social media and location. The Kerala State Disaster Management Authority has 

released mobile numbers asking people to send their locations on WhatsApp,  and the state 

government used Google Maps to create the option of allowing citizens to upload their locations 

for make rescue operations prompt. 

The IEEE (Institute of Electrical and Electronics Engineers) Kerala Section has members from 

around 79 Engineering Colleges within Kerala. The IEEE with the support of the state run Kerala 

IT Mission, developed a portal keralarescue.in to collect help across the state. The Chief Minister 

of Kerala released it as the official online portal for the state’s rescue mission. Volunteers, 

majorly consisting of NGO (Non Governmental Organisation) activists and the energetic youth 

of Kerala, made phone calls to verify the legitimacy of inflowing requests and escalated the issue 

regional wise to the authorities. About 2000 people were working day and night to improve and 

maintain the rescue portal. Engineers around the world worked from different time zones to 

ensure development and maintenance round the clock. Many IT companies dedicated their 
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development teams. As the rescue operations progressed, new features that could help the 

operation were added, and coordination was done using the popular cloud based collaboration 

platform Slack. A total of 54,933 people registered themselves as volunteers in the website who 

helped in the rescue work. A total of 1,363,704 people visited the website and 45,587 requests 

were posted through the portal. One of the main challenges faced in the initial days of rescue was 

the non availability of helpline numbers. Under such conditions people started posting whatsapp 

messages and live videos in facebook asking for help. Popular and active facebook pages with 

regional influence used their platform for posting help requests. Large and small groups were 

formed both inside and outside India to collect messages, and to spread these messages after 

verifying through phone calls, assigning priority by considering the number and ages of people 

trapped, and to prepare proper SOS messages with geo-tags to pass on to the rescue teams 

through the volunteers in the district level administration. Rescue requests were updated 

continuously. Volunteers were handling an average of 100 calls per day on identifying and 

verifying requests. 

As the flood levels started rising, the state also faced critical issues in managing the relief camps, 

since the focus of the hour had been on rescuing maximum people. Volunteering groups took up 

the initiative and gave support to government officials by deploying a network using Whatsapp 

groups where the requirements of relief camps were mapped with people who were ready to 

provide the supplies. Massive supplies and relief materials were brought in by the public at 

different hubs located at the drier regions which were less affected from the floods. These hubs 

acted as central collection points from which materials were redirected to camps as per demand. 

Almost 500 truck loads of such relief materials collected from the public were supplied from the 

state capital Trivandrum, and more supplies came in from the neighbouring states and cities by 

road, rail and air. The efficient communication between the collection points and public through 

social media made sure that the public brought only those materials which were required in the 

camps. 

Administrators, celebrities and public figures also appealed for public support in different forms 

through the social media. The response of the public on the ground level was overwhelming. 

Almost all sections of people including truck drivers, grocers and textile store owners helped in 

the relief activities. 
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The telecom operators made efforts to keep the networks intact that helped the relief works 

immensely. Many operators announced free calls and data packs over their networks during the 

floods to avoid any hindrance to the rescue operations. 

Prevention, mitigation, preparedness and relief are four elements, which add to and gain from the 

accomplishment of sustainable development policies. The need of the hour is to prepare a multi-

branched approach for total disaster management comprising prevention, preparedness, response 

and recovery, and initiating development efforts towards risk reduction and mitigation A realistic 

attitude to reduce the effect of disasters in the country requires a more extensive approach that 

comprises both pre-disaster risk reduction and post-disaster recovery. It is framed by new 

policies and institutional arrangements that support effective action. This kind of attitude should 

involve the following set of activities: 

 

1. Identification: Risk analysis is to be done in order to identify the kinds of risks faced by 

people.  

2. Prevention and mitigation: It is to be done in order to address the structural sources of 

susceptibility.  

3. Risk transfer: Risk transfer is helpful in spreading the financial risks over time and among 

different factors.  

4. Emergency preparedness and response: This will enhance a country‘s readiness to manage 

swiftly and efficiently with an urgent situation.  

5. Post disaster rehabilitation and reconstruction: This is the final step to support successful 

healing and to safeguard against future disasters. 

 

Disaster Plan  

Disaster Plan involves four phases:  

1. Prevention  

2. Preparedness  

3. Response 

 4. Recovery 

Phase 1: Prevention  

1. Identify and minimize the risks posed by the building, its equipment and fittings, and the 

natural hazards of the area.  

2. Carry out a building inspection and alter factors which constitute a potential hazard.  
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3. Establish routine housekeeping and maintenance measures to withstand disaster in buildings 

and surrounding areas.  

4. Install automatic fire detection and extinguishing systems, and water-sensing alarms.  

5. Take special precautions during unusual periods of increased risk, such as building renovation.  

 

6. Make special arrangements to ensure the safety of library or archival material when exhibited.  

7. Provide security copies of vital records such as collection inventories, and store these off-site.  

8. Protect computers and data through provision of uninterrupted power supply.  

9. Have comprehensive insurance for the library or archives, its contents, the cost of salvage 

operations, and potential replacement, re-binding and restoration of damaged materials.  

 

Phase 2: Preparedness  

1. Getting ready to cope.  

2. Develop a written preparedness, response and recovery plan.  

3. Keep the plan up-to-date, and test it.  

4. Keep together supplies and equipments required in a disaster and maintain them.  

5. Establish and train an in-house disaster response team. Training in :  

a. disaster response techniques,  

b. Identification and marking on floor-plans and enclosures of irreplaceable and important 

material for priority salvage.  

6. Prepare and keep an up-to-date set of documentation including :  

a. Building floor-plans, with locations of cut-off switches and valves.  

b. Inventory of holdings, with priorities for salvage marked on floor-plans.  

c. List of names, addresses, and home telephone numbers of personnel with emergency 

responsibilities.  

d. List of names, addresses, and home telephone numbers of the in-house disaster response team.  

e. List of names, addresses and home telephone numbers of trained conservators with experience 

in salvaging water-damaged materials, resource organisations, and other facilities able to offer 

support in the event of a disaster.  
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f. List of disaster control services, in-house supplies and equipment, and in any central store, 

including locations and names of contacts with home telephone numbers.  

g. List of suppliers of services and sources of additional equipment and supplies, including 

names of contacts and home telephone numbers.  

h. Arrangements made to access freezing facilities.  

i. Arrangements for funding emergency needs.  

j. Copies of insurance policies.  

k. Salvage procedures.  

7. Distribute the plan and documentation to appropriate locations on- and off-site.  

8. Institute procedures to notify appropriate people of the disaster and assemble them rapidly.  

 

Phase 3: Response 

When disaster strikes  

1. Follow established emergency procedures for raising the alarm, evacuating personnel and 

making the disaster site safe  

2. Contact the leader of the disaster response team to direct and brief the trained salvage 

personnel  

3. When permission is given to re-enter the site, make a preliminary assessment of the extent of 

the damage, and the equipment, supplies and services required.  

4. Stabilize the environment to prevent the growth of mould.  

5. Photograph damaged materials for insurance claim purposes.  

6. Set up an area for recording and packing material which requires freezing, and an area for air-

drying slightly wet material and other minor treatment.  

7. Transport water-damaged items to the nearest available freezing facility.  

Phase 4: Recovery Getting back to normal  

1. Establish a programme to restore both the disaster site and the damaged materials to a stable 

and usable condition.  

2. Determine priorities for restoration work and seek the advice of a conservator as to the best 

methods and options, and obtain cost estimates.  

3. Develop a phased conservation programme where large quantities of material are involved.  
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4. Discard items not worth retaining, and replace or re-bind items not justifying special 

conservation treatment.  

5. Contact insurers.  

6. Clean and rehabilitate the disaster site.  

7. Replace treated material in the refurbished site.  

8. Analyze the disaster and improve the plan in the light of experience.  

Source: www.webworld.unesco.org/safeguarding/en/pdf/txt_sini.pdf 

We cannot prevent all types of disasters, that is endemic to our geology, geography, climate, 

social and cultural settings, but we can certainly strive to reduce risks and manage crises more 

efficiently so that hazards do not degenerate into disasters. With a coherent and meaningful 

disaster management policy, approach, strategies, plans and practices in place, it is quite possible 

to visualise our state, despite its manifold hazards, risks and vulnerabilities, as ‘God’s Own 

Country’ that will eventually be free of all disasters. From the above things it is very clear that it 

is not a one man show, but the whole nation will have to stand for the victims all together. 

Merely donating money, clothes, food, etc. is not the only thing to be done, but it is beyond that. 

We cannot fight with the disasters until and unless we find the difference between empathy and 

sympathy. One should have empathy in order to help the nation to recover the earliest. 
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