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Abstract: The study proposes an innovative technology called “life towers” and examines its
potential to provide practical solution to enhance the early warning capacities to detect local
settlement inundations leading to reduced loss of lives. The overall goal of the study is to determine
if the technology is appropriate for further testing by assessing its relevance and suitability to the
needs of the end beneficiaries and humanitarian practitioners in India.

1. Background
1.1 Context
Globally, there has been a significant increase in the frequency, magnitude and intensity of disasters.
Number of disaster events has increased from 73 in 1900-09 to 4494 in 2000-091. Approximately,
80% of all disaster events since 1900 have occurred in the last three decades. There has been a
significant increase in the Hydro Meteorological disasters as well. 78.5% of all disasters in 200009 were Hydro meteorological disasters2. Identical trends are visible in many states of India.
Odisha (formerly known as Orissa) is one of the severely disaster prone states of India. It is located
in the north eastern coast of India between 17049’N and 22034’N latitude and 81027’E and 87029’ E
longitude. it has a population of 36.71 million and spreads over an area of 1, 55,707 km2. The state
has a diverse Geography and can be categorized into (a) the Northern Plateau, (b) the Central river
basins, (c) the eastern hills and (d) the coastal plains. It has a coastline of 482 kms and extensive
river basins which makes it prone to tsunamis, cyclones, storm surges and flooding. An analysis of
frequencies of cyclone in India during 1891 – 2000 shows that 86.5% of cyclones were in the eastern
coast of India as against 13.5 % on the western coast. Of all the cyclones in the eastern coast of
India since 1891- the highest occurrences were in Odisha (31.8%).3 Odisha is also the 5th most flood
prone state of India after UP, Bihar, Assam and West Bengal with a flood prone area of 33400 km2.
The state has five major river basins namely Mahanadi, Brahmani, Baitarani, Subarnrekha and
Rushikuliya. Vamsdhara and Burhabalang cause flash floods due to instant runoff from their hilly
catchment. It receives average annual rainfall of 1500 mm and more than 80% of it occurs during
monsoon period. The three major river systems, Mahanadi, Brahmani and Baitarni forms a single
delta during high flood and in most of the cases the flood water of these three systems blend together
causing considerable flood havoc.4
The socio–economic factors and risk to disasters are inextricably linked and mutually reinforcing.
People’s exposure to risk is determined by their social group, gender age and other factors. This
makes Odisha even more vulnerable to the impacts of disasters. The ST and SC population
constitute 22.13% and 16.53% respectively of the total state population; together they constitute
38.66% of the state population. This is comparatively higher than the All India figures of 16.20%
SC and 8.19% ST population. It is also one of the poorest states in the country comprising of the
highest BPL population (47%).5 Growing population in coastal areas and encroachment of flood
1

EM-DAT: International Disaster Database as cited in Government of India [2011]. Disaster Management in India.
Ministry of Home Affairs p7-8.
2
Ibid
3
National Cyclone Risk Mitigation Programme, Government of India [2013]. Retrieved May 2014 from <
http://ncrmp.gov.in/ncrmp/Cyclone_Impact.html>
4
Department of Water Resources, Odisha [2013]. ‘Disaster Management Plan’. Retrieved May 2014 from <
http://www.dowrorissa.gov.in/DMPlan/DisaterManagementPlan.pdf>
5
Census of India, 2011
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plains has increased the vulnerability to hydro-meteorological hazards manifolds. Particularly,
fisherfolks and farmers have emerged as one of the most vulnerable occupational groups.
Considering its risks and vulnerabilities, the state has made significant efforts in disaster risk
reduction measures in past one and a half decades. In the immediate aftermath of the 1999 Super
cyclone, Odisha became one of the first states to set up Orissa State Disaster Management Authority
on 28th December 1999. According to the Odisha Manual of Information (under section 4 (1)(b)of
RTI Act, 2005), 23 cyclone shelters were constructed by the Indian Red Cross Society prior to the
1999 super cyclone. These structures provided shelter to 42,000 people. IIT Kharagpur had
identified 512 locations for construction of the Multipurpose cyclone shelters (MCS) in Odisha.
Later Government of Odisha constructed 138 MCS in the state. It also became one of the first states
to constitute state disaster rapid action force (ODRAF). Five ODRAF units have been carved out of
the Orissa State Armed Police Battalions and Armed Police Reserve of the District Police.
Prominent risk reduction programmes such as the GoI-UNDP DRM and DRR programme, the
Strengthening of Emergency Operation Centers, the Urban Earthquake Vulnerability Reduction
Programme, the National Cyclone Risk Mitigation Programme etc were successfully implemented
by the Government. The investment in disaster preparedness showed rich dividends when the total
human casualties during 2013 Phailin was contained to just 22 people as against the 10000 people
who lost their lives in the super cyclone of 1999. The Odisha Government was felicitated by United
Nations for its precise early warning and evacuation efforts which reduced the human casualties
during Phailin to a minimum.

1.2 Problem Area
Although, the Phailin response was much appreciated Government has failed to prevent and
mitigate the impacts of recurring floods. On an average 35 human lives are lost due to floods every
year in Odisha.6 This is inspite of several flood protection and flood management measures the
state has taken. Till March 2007, 65541 Kms of embankments were constructed in Odisha. By
2013, 7138 kms of protective embankments, 1952 spurs and 253 kms of stone packing were
constructed in different deltaic areas to control flood and saline ingress. How these flood
embankments have performed is a matter of another debate. C. Addams Williams, a chief engineer
wrote in 1920, ‘with regard to embankments, our experience has been that wherever they exist they
raised problems, as great, if not greater than they were intended to deal.’7 Central Water
Commission through its handbook for flood protection, anti erosion and river training works has
acknowledged that the embankments can potentially cause rising of highest flood levels (HFLs),
these are fragile works and must be supervised closely during floods and protected, in the event of
breach, there is a sudden and considerable inflow of water which may cause extensive damage,
embankments are susceptible to the direct attack of the river flow which can erode and undermine
them. The manual further highlights that, the power to plan and implement the flood control and
management works are vested with the respective state governments by the constitution of India.
The different state priorities and lack of resources has resulted in increased flood damages due to

6

Rajya Sabha Unstarred Question No. 1526, [16th December 2003]. Calculated from the aggregate human lives lost
in Oidsha in floods between 1956 to 2002.
7
Williams,C.A. as cited in Ray, B.K.[1954]. Flood Prevention in the Rivers of Bihar, North Bnegal and Assam.
Economic and Political Weekly p 1122.
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non completion of flood control works and their poor maintenance on account of funds constraint.8
These concerns are well reflected in the recent flood scenario of Odisha as well. Firstly, new HFLs
were established at 6 locations between 2001 and 2009. This included Subarnrekha at Balasore in
2006, 2007 and 2008, in Mahanadi at Jagatasinghpur in 2001 and 2009 and in Mahanadi at Cuttack
in 2008. Secondly, the 2008 floods which claimed lives of 110 people had affected 4.45 lakh hec
of cropped area. There were 1276 breaches in the canal embankments during that flood. 9 Thirdly,
people’s movements against flood protection projects have started gaining momentum in few
vulnerable pockets of of Odisha. In Jajpur district, pressure groups under the name of Dwipanchal
sangram samitis and flood protection sangram samitis are protesting against the Brahmani - Birupa
DOUB project that was initiated by the Odisha Govt in Jajpur in 2011. Under this project a 15 feet
high embankment is being constructed on one side of Brahmani - Birupa DOUB. The local people
claim that the construction of the embankment will increase frequency and intensity of floods in 16
GPs of Bari Block, 2 GPs of Binjharpur Block and GPs of Jajpur Block. Particularly, region from
Brahmani Left embankment from Barabati Bridge to Aul Ring Bundh will be most vulnerable.
Nearly 1.80 lakh people from Rasulpur to Aul Block are feared to be adversely affected.
Large human casualties are consistently reported country wide inspite of India’s claim of an
exceptionally accurate flood forecasting system. Between 1986 and 2008 India relayed 145349
flood forecasts with 95.35 percent of accuracy. During the same period atleast 34674 human
casualties were reported due to floods.10 Similar trends were observed in Odisha where in 2008, 223
flood forecasts were issued with 90.57 percent of accuracy. The same year, 110 human lives were
lost in the state due to floods.11 These contradictions prompt deeper probing of the existing early
warning systems to identify gaps that can make the difference between life and death in the
aftermath of floods. “There has been a significant increase in frequency, magnitude and intensity
of floods in Odisha in past few decades. The impact of flooding is further compounded by breach
of embankments. Inspite of a very accurate flood forecasting system, the human casualties have
remained high.”

1.3 Importance of the project
In this context, the forecasting agencies in India needs to reach the end beneficiaries in a framework
comprising (a) risk assessment (b) detection and monitoring (c) Communication and dissemination
and (d) community action. It is crucial that community actions are positive, timely and voluntary.
The current forecasting structure relays accurate warnings of flooding in river basins. But do not
have the capacity to detect “local settlement inundations,” which are often so quick (in cases like
the breach of embankments) that it does not allow sufficient time for appropriate community
actions. This leads to increased human casualties. The study proposes an innovative technology
called “life towers” and examines its potential to provide practical solution to enhance the early
warning capacities to detect local settlement inundations leading to reduced loss of lives.

8

Government of India [2012]. Handbook for Flood Protection, Anti Erosion & River Training Works. Central Water
Commission. p 32
9
FMP Directorate, as cited in Hydrological Data Directorate, Central Water Commission [2009]. Integrated
Hydrological Data Book.
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Ibid
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2 Project Objectives
The overall goal of the study is to determine if the technology is appropriate for further testing by
assessing its relevance and suitability to the needs of the end beneficiaries and humanitarian
practitioners. The specific objectives of the study are:1. Assessment of technical feasibility of the life towers in disseminating inundation warnings
in flood prone settlements.
2. Assessment of the feasibility of the life towers in context to its social acceptability by the
vulnerable population of Muhammadpur, Odisha.
3. Evaluation of the existing legal provisions for early warnings in India in order to identify
relevant stakeholders with legal authority to implement the intervention.
Research Questions
1. Is the technology efficient enough to function properly in flood prone topography without
raising false alarms?
2. Are there chances of tampering with the technology by the general public? If yes then, what
is the scope of making the life towers tamper proof?
3. Can life towers withstand heavy rainfall without raising false alarms?.
4. Is there an existing community based and people centered early warning system at the local
level? If yes then how the life towers would add value to it?
5. Does the alarm system of the life tower has the capacity to disseminate warnings to all the
community members simultaneously in a manner which is which is understood by all. Can
the community trust this early warning system?
6. Is there a need of Non structural interventions along with installation of life towers in order
to ensure that the use of the technology is properly understood and appropriate actions are
taken by the community during disasters?
7. What are the existing legal provisions related to the early warning and forecasts? Who are
the authorised stakeholders with legal authority to implement the intervention?

3. Methodology
The feasibility study of the application of life towers in flood prone settlements of Odisha was
conducted in flood context specific to Muhhammadpur village in Jajpur district. The village comes
under Atira Gram Panchayat of the Bari block. The total population of the village is 966 people
with 230 households. 506 people are male and 460 are female. 25.3% of the total population are
scheduled caste. Several protective embankments have been constructed around the village. It does
not have any flood protection shelters in the vicinity. In 2013 post Phailin floods, breach of
embankments were reported from two sides of the village which resulted in quick inundation.
Villagers, however, are accustomed to this situation. They have an established disaster management
committee which prepares the community for impending disasters through constant planning and
mock drills. However, in absence of any safe shelter in the vicinity they are completely dependent
on external support after a point of time.
Residents of Muhhamadpur formed the first group of respondents who were interviewed for this
study. The emphasis from this group of respondents was to assess the feasibility of the life towers
8

in context to its social acceptability by the vulnerable population. The Sample size of the data
collection was determined by the total population of the village i.e., 966 people. The average
household size of the village is 4.2 (966/230). At a confidence level of 95% and confidence interval
of 7%, 163 people should be represented in the interviews. Since average Household size is 4.2,
FGDs were conducted with 40 people. 35 valid responses were registered.
The second group of respondents included panel of experts from various sectors of Disaster
Management including representatives from Government’s Early Warning Department - the Indian
Meterological Department, Government’s Disaster Management Department, including the
Revenue Department and the Disaster Management Authorities, the R&D including TISS and IIT,
representatives from INGOs and local NGOs. The emphasis from this group of respondents was to
assess the technical, social and legal feasibility of the life towers in disseminating inundation
warnings in flood prone settlements. The study only assessed the existing legal provisions for early
warnings in India in order to identify relevant stakeholders with legal authority to implement the
intervention. Data collection for the technical feasibility was done at three stages. In the first stage,
a portable prototype of the life tower was developed and demonstrated alongwith a detailed
presentation. An FGD and individual interviews were conducted after the presentation with the
experts.
Suggestions that emerged from the first FGD were incorporated by improving the prototype design.
The improved prototype was then taken to the second group of experts and later to the community.
Presentation and demonstration were followed by FGD and interviews. Field testing would have
helped in getting more accurate results however this was beyond the scope of the study considering
the time and resource constraint. The study focused on the question - Can it Work? Evidences were
collected through Lab tests, demonstration of the technology followed by FGDs with two groups of
respondents – Panel of 36 experts working in the field of disaster management and Group of 35
people from a flood prone geography. Details of the respondents are as follows:Number of Respondents
Number of FGDs conducted
Number of Individual Interviews conducted
Confidence level
Confidence Interval

71
05
72
95%
7

Figure 1 Sectorwise segregation of respondents interviewed

Figure 2 Segregation of experts by years of
experience
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The feasibility study focused on the following areas:- .






Acceptability. Tried to assess at how the intended individual recipients—both end
beneficiaries and humanitarian practitioners—react to the life tower.
Demand. Demand of life towers was assessed by gathering data on estimated use in a
vulnerable setting.
Implementation. the extent, likelihood, and manner in which the intervention can be fully
implemented as planned and proposed.
Practicality. The practicality of the technology was explored in context to technical
efficiency, resources time and local constraints.
Integration. to assess the level of system change needed to integrate the proposed early
warning system with the existing system.

The study largely draws from the following framework:Can it work? (This is the main focus
of the Study) Is there some evidence
that Life towers might work?
Evidences will be collected through
demonstration of the technology
followed by FGDs with respondents.

Does it work?
(Some components
were looked at) Is
there some evidence
that Life Towers
might be efficacious
under ideal
conditions.
Through lab tests.

Acceptability

Focus groups with target population
participants to understand how this
technology would provide solution to
the flood vulnerabilities.

Beyond the Scope of Beyond the Scope of
study
study

Demand

FGDs and Survey to determine
whether people in the target
population would use the technology
to guide their behavioral choices

Pre–post design to
compare the use of
the technology

Implementation

Pre–post design to evaluate whether
the technology can be deployed in
community context, using focus
groups as the method of evaluation

Beyond the Scope of Beyond the Scope of
study
study

Practicality

Small-scale demonstration study to
examine predicted cost, burden, and
benefit because of appropriate
intensity, frequency, duration of the
intervention, using key- informant
interviews to gather data

Beyond the Scope of Beyond the Scope of
study
study

Integration

Pre–post design to observe the scope Beyond the Scope of Beyond the Scope of
of integration to the existing EW
study
study
system using focus group as method of
evaluation.
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Will it work?
(Beyond the Scope of
the Study) Will it be
effective in real-life
contexts, settings, and
cultures/populations
that might adopt the
intervention as
practice?

Beyond the Scope of
study

4. About Life Towers: Life tower is a solar paneled street light fitted with water sensors at
the local danger level of water and at the highest flood level. It is also fitted with community
alarm system which is activated as soon as sensor -1 is inundated in flood water. The life towers
will send warning SMS to the vulnerable community as soon as flooding is detected. A network
of light towers strategically located in flood prone settlements will allow early detection of
inundation and the dissemination of warnings through community alarm and SMS thereby
influencing community for an early evacuation. The lifetowers can further be upgraded with
additional features as per the local requirement. An Audio broadcasting feature may be helpful in
persuading reluctant community members to evacuate. It can relay Government advisories and
other useful information in the last mile.
These towers can further be upgraded to digitally record the flood water level at different time
and places and can generate a real time 3D model of the disaster. Lifetowers can be further
upgraded with an inbuilt camera to send real time last mile videos to the control room for better
disaster management.

4.1 Design and technical components of the tower
The Primary Design of Life Towers
Features of Life Towers
The current prototype of life towers has
following features:1. It works as a solar paneled street
light.
2. It detects local settlement
inundation
3. It raises alarm through sirens and
sends warning messages.
4. It Alerts central control room
The study also briefly explores the
possibilities of some extended features of
life towers. These features are not part of
the current prototype but can be included
in the final product if required. These
features are:1. Audio Broadcasting through
control room
2. Digital Broadcasting
3. Digital recordkeeping of the level
of inundation.
Figure 3 The primary design of lifetower
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Alternative design of portable lifetowers
Based on one the feedbacks from an
initial presentation a compact and a
portable alternative design of life tower is
also developed to make it more cost
effective and appropriate for piloting.
This design includes two main panels (a)
Circuit panel with all electronic circuitry
and alarm and (b) Sensor panel. The two
panels are connected with a cable. The
device can be attached to the existing
poles with a belt strap and it will work as
a normal lifetower.
Advantages of the portable design
 More cost effective
 Easy installation
 More appropriate design for
piloting
Disadvantages
 Can be easily stolen/vandalized
 Height of the water sensors can
be easily readjusted by anyone.
Figure 4 Alternative design of lifetower

Prototype design and technical components
A 2ftx3ftx3ft prototype was developed
with three sections for easy
demonstration of the following:1. Basic functions of the control
room
2. Features of the life tower
3. Connections and networks
between multiple lifetowers and
the control room.
Although the prototype design helped in
easy demonstration of its functions, its
size and weight posed several logistical
challenges.
Figure 5 The Lifetower prototype at workshop

AT89S51 microcontroller is used in this project as the main control system. Every circuitry
connections are controlled by the microcontroller. Microcontroller basically consists of a
Microcontroller with its associated circuitry like Crystal with capacitors, Reset circuitry, Pull up
resistors (if needed) and so on. The Microcontroller forms the heart of the project because it
controls and communicates with the devices according to the program being written. For SMS
controlling we have SIM900 processor, which is connected to the SIM base .Once microcontroller
gets data from sensor, sends the data to the SIM900. And sim900 sends SMS to all mobile
numbers. Refer to the table below for details of the components of lifetowers.
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Table 01 Components of the Life tower (Prototype)
SN

COMPONE
NT
SOLAR
PANEL

QTY

CAPACITY

FUNCTION

2

3w

A 03w solar panel is used in the prototype. The
energy is conserved in a 12 v battery as backup. The
light and the siren in the life tower will a get input
from battery. In the real life product wattage of solar
panel will vary.

2

LED
LIGHTS

2

12w

A 12 w led panel is used in the prototype for lighting.

3

SIREN1

1

40 dcb

A 40 dcb siren is attached to detect the inundation at
danger level

4

SIREN 2

2

120dcb

A 120 dcb siren is attached to detect the inundation at
highest flood level . As soon as the water sensor at
HFL is activated it activates the Siren 2. SMS is
sent to all other towers located in the downward
gradient which in turn activates these life towers as
well. Warning messages is sent to all people who live
in the vicinity. Data of mobile number is pre-fed
from control room.

5

BATTERY

2

12v

A 12v battery is used in the prototype. The battery
gets charged from the solar cell and gives backup to
the life tower light and siren.

6

MOTHERB
OARD

2

7

MICROCO
NTROLLE
R

2

1

PHOTO

This is main circuit of the model through which all
the circuit get activated and operated. Motherboard
has a microcontroller and a GSM modem.

AT89S51(8
BIT)
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Microcontroller (40 pin,8bit ) is the storage memory
device . It is programmed as per the required
application and installed to the motherboard.

8

GSM
MODEM

2

GSM Modem is installed to send and receive SMS.
When water sensor at HFL is activated GSM modem
sends SMS to other towers which activate all these
towers. SMS are also sent to control room and
vulnerable people in these area. The mobile numbers
is stored and updated before disaster in the database.

9

WATER
LEVEL
SENSOR

1

Water level sensor detects the inundation and sends
signal to microcontroller (mcu) and the mcu give
signal to GSM modem and Siren which gets activated
accordingly.

10

RELAY
CIRCUIT

1

Realy circuit is one type of switch system to activate
the siren

11

BIASING
CIRCUIT

1

Biasing Circuit –is used to activate relays

12

CONTROL
PANEL

1

Control panel is the main unit through which the
admin can control the whole system. here we have
placed three switchs-:
1) To activate the whole circuit
2) To activate led light
3) To reset life tower 1.
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4.2 Features and Application of lifetowers
The current prototype of life towers has following features:1. It works as a solar paneled street light – Life towers will work a solar powered street
light. Its utility and application in pre-disaster phase will ensure that the asset is well
kept and maintained by the community. It is also an attempt to mainstream DRR into
development.
2. It detects local settlement inundation It has a water sensor which sends signals to the Micro-controller (MCU). The MCU
activates the GSM Modem which sends signals of inundation to the MCU of the control
room and the other life towers.
3. It raises alarm through sirens and sends warning messages.
(a) Sirens - Once the water sensor gets activated, it sends signals to the MCU. MCU
sends signals to the alarm system and the Siren gets activated.

Water Sensor sends
signal to MCU, when
submerged.

MCU sends signal to
the Relay Circuit

Relay Circuit
activates the Siren

Figure 6 Signal Channel to activate the alarm system

(b) Sending SMS. There are channels to send warning SMS. For districts were the 24 x7 control
rooms are not operational, the warning messages can be sent directly to the vulnerable
communities. Each life tower caters to a specific population group and will send SMS to the
respective population. If the authorities decide to control the messages before it is sent to the
public, the life towers can be programmed accordingly. The signal flow in the two scenarios
will be as follows:-

Figure 7 Signal Channel for sending warning SMS directly
through lifetowers

Figure 8 Signal channel for sending warning SMS through
control room
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4. It Alerts central control room:As soon as the water sensor of any tower detects inundation it sends signals to the
control room through GSM modem. The signals are sent to the computer interface for
analysis and decision making. The feature enables channelization of information from
the disaster site to the control room immediately after its detection. The surveillance,
detection and dissemination from the disaster site to the control room is expected to be
much faster than the existing manual systems. Digital broadcasting system and the
digital record keeping of level of inundation are two other enhance features which will
provide timely and relevant data to the control room. The signal channel for alerting the
control room is as follows:-

Figure 9 Signal channel to alert the control room

The study also briefly explores the possibilities of some extended features of life towers. These
features are not part of the current prototype but can be included in the final product if required.
These features are:5. Audio Broadcasting through control room: - A public announcement system will
enable audio broadcasting through control room. Government advisories and useful
information could be broadcasted through each of the life tower. Government’s
Outreach will be extended. The system can enable the Government in influencing the
community to take positive action at times of disasters.
6. Digital Broadcasting:- With a surveillance camera, a close watch can be kept on the
disaster situation even in the inaccessible area from the control room. Live photographs
are sent to the control room which helps in better situational analysis.
7. Digital Recordkeeping: Water level on different time is digitally recorded for all
affected places. Aggregate of all data can be computed and analyzed in the control room
to generate real time 3D model of the floods. This may strengthen the decision support
system of control rooms.

16

Figure 10 Process of automatic recording and computation of water level

Figure 11 Signal Channel for digital recording of level of inundation

4.3 System to prevent False alarms

 The rainguard protects sensor from rain.
 The inverted water inlet prevents water to
enter from upward (during rain) but allows
water inlet from downward (during
flooding)
 Programming the sensor to get activated
after 3-5 min of submergence would prevent
false alarm due to accidental water splashes.
 Two sensors needs to submerged
simultaneously in a continuous and single
water column to raise an alarm

Figure 12 System to prevent false alarms
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4.4 Cost Effectiveness
The lifetowers needs evolve through various stages before it could be developed as a product
from the prototype. The product cost estimate of a single lifetower (without extended features) is
expected to be around 33,000/- INR (Approx 550 US $). Single lifetower will cater to the needs
of a small settlement of around 100 - 200 families. The cost effectiveness can further be
established by systematic computing of the reduction in disaster induced losses vs the product
cost. This was beyond the scope of this study and therefore an in-depth analysis is not done at this
stage. Please refer to annexure for the estimated product cost.

5 Analysis and Findings
5.1 Acceptability & Demand
Lifetowers cleared all lab tests. Prototype lifetower worked well during all demonstrations. The
technology is developed to distinguish between the rainfall and flooding. It is developed as a
false alarm proof system. Sufficient evidences were generated to establish that the lifetowers
can work. A group of 36 experts in disaster management were 73% confident that it is a feasible
technology and will work in the actual scenario. 94% of the experts agreed that lifetowers will
add value to the existing early warning system.
A group of 35 people from a severely flood prone region were 90% confident that the technology
will be feasible in the local context and will benefit them by providing 10 to 15 mins of extra
evacuation time. The evacuation time would be even more in the downstream villages. 24 hours
surveillance and warning dissemination at odd hours is a promising value addition. Please refer
to table 02 for the summary of findings.
However, the technology needs to go through a careful piloting and field testing before
implementation and diffusion. While converting the prototype into a product, following
consideration needs to be taken: Lifetowers were tested in limited simulations and scenarios to test if it is false alarm proof.
It needs to be tested in multiple simulations and all possible scenarios.
 GSM based networks may collapse in emergency situation. Other feasible options like
IPv6 and Zigbee are available but were not considered in this study due to time and
resource constraint.
 Field test is required to determine the siren capacities under heavy rainfall conditions
 Enhanced features in the lifetower would lead to less battery backup. Prolonged cloudy
conditions during monsoon floods may limit the charging capacity of the solar battery.
Sources of alternate power supply can be explored. Higher capacity batteries may be used
and life towers may be customized with basic and most essential features as per the local
need for more battery backup.

5.2 Implementation & Practicality
Understanding local vulnerabilities and capacities is crucial. Each community display distinct
character based on the nature of vulnerability and levels of resilience. This may have significant
impact on the usage and application of the life towers.
Along with Mohammadpur in Jajpur, two other communities were selected to analyse the extent
of generalizability. Mohammadpur village faces recurrent flooding almost every alternate year.
Floods are sudden and severe as often they are caused by breach of embankments which
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surrounds the village from three sides. 80% of the people stated that Early warnings messages
do not reach them timely. 51% of them said that breaches in embankments make the detection
of inundation difficult and villagers barely get enough time to evacuate. 88.5% of the
respondents got less than 15 minutes to evacuate during the last major floods in Muhammadpur.
The Village has an active disaster management committee but a weak community based early
warning structures. Respondents said that the Government relays flood warnings but it lacks
specific localized details including the location and timing of the floods. The disaster
management committee manually monitors the embankments but they say that 24 hour manual
surveillance is not possible. Respondents during the FGD stated that the lifetower would barely
give 10 to 15mins of extra evacuation time which would still be insufficient for proper
evacuation considering the fact that there are no flood shelters available in the vicinity. 80%
of the respondents said that 24 hour surveillance, detection and alerting the community through
SMS and alarm would be the most relevant value addition of lifetowers. 20% of the respondents
said that relevance of the information dissemination through lifetowers will be more in the
downstream villages as they will get sufficient time for evacuation as compared to the residents
of Mohammadpur.
Another community from Subarnrekha river basin in Balasore district faces recurrent floods.
Floods are sudden and evacuation time is usually 03 to 04hours, comparatively more than the
Muhammadpur community. Community in Balasore demonstrates better preparedness and has
a well established community based early warning system. It is easier to integrate the proposed
technology into the existing systems and acceptability and integration is expected to be quicker
as compared to Mohammadpur were the community based early warning system is almost
nonexistent.
The nature of flooding is different in the Daya river basin in Puri district. Inundation in the
region is usually for long period in some cases extending upto 45 – 60 days. There are multiple
waves of flooding in the region which is already inundated. In this context, the lifetower will
require different programming and strategy. Hence, Implementation strategy should be flexible
to the local context. Single implementation strategy cannot be generalized across all situations.
All respondents agreed that community will play a major role in maintenance of the lifetowers
alongwith relevant Government agencies. Respondents confirmed the chances of tampering and
theft will increase particularly with the upgraded version of lifetowers with costly parts
including the camera and ultrasonic sensors and therefore argued against the upgraded version
of the lifetowers. In addition, this will also increase the cost of the machine and will limit its
battery backup. They stated that the Community ownership is essential for the successful
implementation. The role of the community should be affixed at every stage to ensure that the
technology not only reaps the desired outcome but is also well maintained in pre disaster period.
Non structural interventions along with installation of life towers will ensure that the use of the
technology is properly understood and appropriate actions are taken by the community during
disasters. 94% of the respondents said that training and capacity building will be required to
ensure that the warning messages are understood by the community and leads to the timely and
positive community action.
Respondent’s opinions were divided on role of the Government in warning dissemination and
other functions of the life towers. One group argued that Government needs to be at the center
of whole implementation process and should completely control certain functions particularly
the warning dissemination. The Messages should go only to the people at risk and false alarms
should not be raised to avoid public chaos and hence it is important that the system is controlled
by an appropriate legal authority. Section 54 of the National Disaster Management Act – 2005,
makes dissemination of false warning a punishable offence in India.
The other group argued that the community at risk should be at the center of the implementation
process as the existing Government Early warning systems have failed to provide sufficient lead
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time to save lives and assets. 80% of the respondents in Mohammadpur stated that relevant Early
warnings messages do not reach them timely. The lifetowers function is not probabilistic
forecasting but early detection of inundation and hence channelizing warning messages through
Government offices may not be necessary and will increase the lead time. The objective of the
towers would thus be diluted.
Considering the two arguments, lifetower systems were developed for both the scenarios as
shown in fig 07 & 08. Warning dissemination in both the scenarios will be almost real time.
According to experts’ responses, Government and Research and Development agencies should
play a lead role in developing the technology; Government and the Community in installation
and maintenance and NGOs in training and capacity building. Opinions were divided on
management of control room by National Informatics Center (NIC), IMD or the DDMAs and
SDMA.

5.3 Integration
In some vulnerable regions in Odisha, external agencies have played the role of a catalyst in
establishing strong community based and people centered early warning system at the local
level. Such systems, however, are not well dispersed across all vulnerable regions in Odisha. A
micro level flood hazard and risk map is prepared by the community with the help of NGOs.
Historical flood data and local surveys form essential part of the methodology.
In Subrnarekha River Basin in Balasore,
communities have well established system for
surveillance, detection, warning dissemination
and follow up for the positive community
action. Major highlights of the system are as
follows: Early warning committees are formed in
vulnerable villages. Traditional existing
practices of warning dissemination like
(munadis, drum beatings blowing conchs)
are identified and strengthened. Roles and
responsibilities are fixed.
 Following IMDs warning of floods in the
region, a point of contact is appointed by
the NGO at the Central Water
Commission’s flood monitoring site at
Rajghat.
 Constant surveillance of water level is done
manually. Water readings are registered
and
messages
are
disseminated Figure 13 Flood risk map prepared by Unnayan, Balasore
telephonically to the village based early
warning committees.
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Committees disseminate warning through
traditional and accepted methods which are
well understood by the community.
Disaster Management committees support
the evacuation process.
 NGOs follow up and persuade reluctant
individuals and families for safe and timely
evacuation.
Lifetowers can be integrated well into this and
is likely to have following relative advantages
over the existing system : It would replace the manual monitoring and
surveillance system with a more reliable
technology.
24X7 manual monitoring is not a very
practical system. Monitoring in odd hours
may be difficult. Please refer to flood
monitoring register in the inset. Monitoring
was suspended between 1 am to 7 am. This
was also the time when the water reached
the highest flood level.
 It would improve the water reading system
at the river basin and would also add value
to the existing system by detecting
inundation in villages and hamlets through
towers installed locally.
 It would improve the warning and
dissemination system at the community
level. Warning dissemination at odd hours
will be possible with the technology.
 80% of the respondents said that 24 hour
surveillance, detection and alerting the
community through SMS and alarm would
be the most relevant value addition of
lifetowers.

Figure 14 Flood observation site, CWC Rajaghat.

Figure 15 Flood Monitoring Register with entries of post
Phailin floods, maintained by Unnayan in Balasore

While exploring the possibilities of integration with the existing Government Early Warning
structures, difference between forecasting and detection were evaluated in depth. Forecasting is
a technique to scientifically predict the occurrence of an event (floods in this case) alongwith its
characteristic. It is probabilistic. However detection (in this context) is early identification of
floods.
Lifetower is not a forecasting tool, it merely detects occurrence of floods (and subsequent
inundation in vulnerable settlements) and disseminates warnings in areas those are most likely
to be affected.
This is an important distinction to establish the technology’s compatibility with the existing
system. Lifetower intends to focus more on the last mile monitoring, detection and
dissemination which is perceived to be comparatively weaker functions of the current early
warning system. Further it would also strengthen the decision support system existing control
rooms in managing the disaster response. Some experts disagreed saying that this would depend
on the existing capacities of the control rooms. Current capacities of EOCs are limited. The
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CAG report no 05 of 2013, observed that although, State EOCs and District EOCs were
established in Odisha these were not operational due to the lack of exclusive manpower. Basic
equipments at the District EOCs were not working.12
Due to the Irregular financial support, the sustainability of these structures is also in question.
Section 48 (c) and (d) of the National Disaster Management Act – 2005, states that, “the state
Government shall establish State and District Disaster Mitigation Fund immediately after
constituting state and district disaster management authorities.” These funds have not yet been
established. The CAG report no 05 of 2013 and the report of the task force of 2013 have both
recommended the establishment of mitigation funds as essential. As the 13th Finance
commission has stopped specific grants Punjab Government has terminated services of 33
disaster management officials. With this the EOCs in all 22 districts will be closed down.13
Introducing a new technology in an environment where the support base for the user groups is
not stable, may put the whole initiative in jeopardy.

5.4 Relative Advantage
1. Extended lead time of warnings:- Lifetower will bring all the key activities of early
warning framework including hazard detection, dissemination and community action at
the last mile. Hence lead time of warnings will be extended. Refer to the frameworks
illustrated below:-

Figure 16 The existing early warning framework

12

CAG, Government of India [2013]. Report No.5 of 2013: Performance Audit of Disaster Preparedness in India.
p142-145
13

Kamal, N. [March 13, 2015]. Grants dry up, Punjab axes all disaster management officers. Times of India. Retrieved
April 2014 from < http://timesofindia.indiatimes.com/india/Grants-dry-up-Punjab-axes-all-disaster-managementofficers/articleshow/46547967.cms>
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Figure 17 The change proposed in the existing framework through lifetowers

2. Increased last mile efficiency in monitoring and warning dissemination:- This will
replace the manual monitoring and dissemination in the last mile. Alert system is
expected to be most effective during odd hours where the existing system loses its
practicality.
3. Loss reduction:- Loss of lives and assets will be significantly reduced through extended
lead time for evacuation.
4. Reduction in Response Costs:- Ad-hoc manual systems for many of the early warning
functions will be replaced by the technology. This will reduce the response management
cost significantly. Loss reduction will also result into less dependency on disaster relief
and will bring down the overall response costs.
5. Low cost and affordable technology

6. Challenges
The team mainly faced operational challenges. Infact the most pertinent challenge was to
constitute a team of technical experts who can develop the prototype as per the study
requirement.
There is a clear disconnect between the humanitarian practitioners and technical specialists in
R&D. This created hurdle in finding the right team of technical specialists for the study. In the
humanitarian sector, the field practitioners and the technical experts generally work in isolation.
Technical guidance for local solutions is hard to get. Ideas often get nipped in the bud itself. We
had a very basic workshop with limited facilities. The prototype was quite big in size. This led
to many logistical challenges during data collection.
The Odisha and the Kashmir floods changed the immediate priority for some of the team
members. It resulted into delays in meeting certain deadlines. The National Disaster
Management Authority got reconstituted after the change in Government. This affected the data
collection process as the NDMA members were initially identified as the potential respondents
for the study.
Many aspects were kept outside the scope of the study due to the resource and time constraint.
These needs to be considered in subsequent phases of future studies. Some of the technical
challenges and limitations are also listed in the summary of findings below:-
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Table 02 : Summary of Findings
Can it Work?
Is there some evidence that Life towers might work? Evidences were collected through Lab tests, demonstration of the technology followed by FGDs with
two groups of respondents – Panel of 36 experts working in the field of disaster management and Group of 35 people from a flood prone geography.
Features

Cleared
Lab test
Limitations
Lab tests? simulations/sc
enarios

Value
Addition

Scope

Experts’ Remarks

Feasibility rating
(1 to 10; where 1
is least feasible
& 10 is most
feasible)
Experts Commu
nity

Solar
Panel
Street
Light

Yes

Street Lights
powered by 3W
solar panel with a
12 V battery
backup

More features,
more energy
consumed hence
less battery
backup.

Customisation of life towers with basic N.A.
and most essential features as per the
local need for more battery backup.

69.4% of respondent stated that the usage 7.32
of life towers as solar panel street light
during normal times will ensure that it is
better maintained

8.8

24 hrs surveillance, detects localized
7.32
disasters, disseminate immediate
warning. Caters to the last mile. Field
testing is important to check if it is false
alarm proof.

8.8

Use of battery with higher capacity

Alternate power supply (electricity,
In rainy
season/cloudy sky, high powered battery etc)
solar charge is
Testing solar panel in dusty conditions
limited
(common in Odisha) and other possible
scenarios.
Yes
Detects
Settlement
Inundation
and raises
alarm

Can distinguish
Sensors behavior in
between
moist conditions
flooding, Rainfall not tested,
and water
splashes

Testing sensors in moist conditions
94.4% of
(common in Odisha) and other possible respondents
say that it will
scenarios.
add value to
What would be the siren capacity
the existing
sufficient for a settlement under heavy system
rainfall conditions? Field test required.
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94.4% of respondents sirens and SMS,
will positively influence community's
decision to evacuate

Sends
warning
SMS

Alerts
Control
Room

Yes

Yes

Pre-fed messages
were dispatched
to the selected
phone numbers

Respective Life
towers sends
signal to the GSM
modem at control
room

It did not work
Careful review of all components
while
including programme is important.
demonstration in
Maharashtra as the Warning SMS in vernacular language
programmer missed
to include the STD
codes in the
programme.

88.8% of
respondents
say that it will
add value to
the existing
system

Network may
collapse in
emergency
situation

88.8% of
Experts questioned the capacity of
respondents
existing control rooms.
say that it will
add value to
the existing
system

Other options like IPv6. And Zigbee
are available. Not considered in this
study due to resource and time
constraint.

Database of mobile phones should
7.32
carefully entered. SMS should go only to
the concerned population.

8.8

86% of respondents said that it will
empower the Govt to reach more
localized settlements with warning
messages in less time without deploying
more people.
7.32

8.8

Extendable features of life towers (The study reviewed the possibility of enhancing the system with these extended features. However, these were not included the prototype due to
resource and time constraint)
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Audio
Broadcasti
ng through
Control
Room

Reviewed
existing audio
broadcasting
systems.

No Lab tests

Speaker capacity in Communities are reluctant to evacuate
heavy rainfall
due absence of risk perception and/or
protection of livelihood and household
conditions.
assets. Audio broadcasting may help in
Battery Backup
persuading communities to take
goes down.
positive and timely action.

80.5% say that it 75% of the respondents say that it will 7.32
will add value to positively influence communities’
the existing
decision to evacuate.
system.

8.8

80.5% say that it Lifetower will not be very cost effective 7.32
will add value to with this feature.
the existing
system.

8.8

digitally recording the water level at
Although 89% Lifetower will not be very cost effective 7.32
different time and place and generating of respondents with this feature.
believed that it
a 3D model from the data
Chances of stealing
will add value,
of lifetower parts
45% of them
might increase.
were not sure
about the
feasibility of
generating 3D
model from the
data as it would
then require
installation of
more towers
than necessary.

8.8

Chances of stealing
of lifetower parts
might increase.

Digital
Video
Broadcasti
ng

Reviewed
existing digital
broadcasting
systems.

Digital
Recordkee
ping of
level of
inundation

Team reviewed No Lab tests
the possibility
of digitally
recording the
water level at
different time
and place and
generating a 3D
model from the
data

No Lab tests

Battery Backup
goes down.

May help control room to get a better
analysis of the last mile situation. Can
be critical in response planning.

Chances of stealing
of lifetower parts
might increase.
Battery Backup
goes down.
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Annexure
Bill of Quantities – Lifetowers (per structure)
Prototype

Actual

SN

COMPONATE NAME

QUANTITY

TYPE

COMPONENT
COST

TYPE

COMPONENT
COST

1
2

SOLAR PANEL MODULE
BATERRY

2
2

3W
12V

1,000
1,600

60W
40AH

3,300
4,200

3

LED LIGHTS

2

3W

100

1,800

4
5
6

SIREN
POLE WITH ACCESSORIS
MOTHER BOARD(8051
EVALUTION BOARD)

3
2
2

1,000
800
1,000

7

MICROCONTROLLER(MC
U)
GSM MODEM
RELAY
IC 7812
IC 7805
DIODE
IC 7404
RADER WATER LEVEL
SENSOR(NON CONTACT
WATER LEVEL
MONITORING)
TRANSISTER
RESISTER
IC BASE(8 PIN)
CONNECTING WIRE
VERO BOARD
SWITCH
FIBER BOX

2

DC12V
Pvc-2ft
(8051
EVALUTIO
N BOARD)
AT89S51

14W LED
LUMINARY
DC12V/118DB
6MTR
(8051 EVALUTION
BOARD)

200

AT89S51

100

2
3
1
1
3
1
1

SIM900
12V
12V
5V
IN4007S
5V

8,000
45
10
10
6
20

SIM900
12V
12V
5V

4,000
45
10
10
6
20
5000

5
10
1
10MTR
6
3
1

BC547
1K,10K
(8 PIN)

BC547
1K,10K
(8 PIN)

PUSH-UP
-

10
10
6
200
250
30
-

CIVIL STRUCTURE(FOR
POLE)
INSTALLATION ,
COMMISSIONING &
WIRING
MOUNTING STRUCTURE
WIRING
Total Cost

-

2*2,2*4
PUSH-UP
4MM,6M
M,9MM
-

10
10
6
200
250
30
15,000
-

-

1,200

-

-

-

-

2,000

8
9
10
11
12
13
14

15
16
17
18
19
20
21
22
23

24
24

29,297/- INR
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5V
30FT(DISTANCE)

2,000
7,000
500

580
500
32,777/- INR

Data collection photographs

Data Collection at Indian Meteorological Department, Bhubaneswar

Data collection at Mohammadpur, Jajpur

End of Document

29

