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Abstract 

Major parts of Kerala in South India experienced one of the worst floods in nearly a century 

during the monsoons of 2018.More than 400 people lost their lives, one million people were 

displaced and the extent of damage culminated in rebuilding the State of Kerala.Kerala is one 

among the best governed states with a very strong local governance network.The floods and 

the aftermath did prove that people of Kerala could bounce back in no time though could roll 

back decades of development thus such a disaster could be a threat to the economy and  very 

existence of the community.Karumallooris a Panchayat(an institution of self government in 

rural areas) in Ernakulam district located along the Periyar the longest river in kerala and one 

of the severly affected areas in the district with 75% of the area inundated during the floods in 

August 2018.The Hazard Zonation map prepared by Centre for Earth Science studies(CESS) 

clearly marks this panchayat as falling under flood prone area. 

 The aim of this paper is to explore the issues in such panchayats and to identify the need and 

strategies for developing flood resilient communities. The methodology   includes a very 

intensive background study of the panchayat selected as a special case leading to development 

of a vision and mission and finally a resilient plan for that community. The panchayat has the 

presence of natural drainage channels,unused and undeveloped land parcels,community 

cohesion, thus with high potentials of developing a proper resilient framework which includes 

institutions, systems and infrastructure to combat the vagaories of nature in the coming years. 
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1. INTRODUCTION 

1.1. FLOODS 

Flood has been considered as one of the most frequent disaster in the world. The economic 
loss and life damage due to flood has put more burdens on economy than any other natural 
disaster. It is defined as “High-water stages in which water over flows its natural or artificial 
banks onto normally dry land, such as a river inundating its floodplain.” When the hazards 
caused by flood, run over the coping capabilities of the affected population it become 
disaster. India also has continuously suffered by many flood events which claimed huge loss 
of life and economy. Flood occurs in some parts of India, particularly during the monsoon 
season that runs from July to September each year. Gujarat, Assam, Uttarakhand, Bihar 
Maharashtra, Kerala are the major states in India that are frequently affected  by flood 
disasters.Floods  occurred in Kerala during August 2018 due to the unprecedented rainfall 
and has been widely described as the worst in the last century, with notable comparisons to 
the catastrophic floods of 1924. 14 districts among 29 in the state had been put on red alert 
and 35 dams were opened. The flood and landslides have engulfed human lives, households 
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and farmlands. A large majority of the people died due to landslides caused by the floods. 
Further major issues faced were lack of  basic necessities like drinking  water, medical 
supplies and roads were impassable in certain areas for a long period of time. 
 
 

  
Figure- 1 Kerala floods (Source: Generated  (www.khaleej times .com 18.08.2018) 

  

 
 
1.2.KERALA 
 
Kerala is a state situated in the southernmost tip of India with an area of 38 sq km bordered 
by Karnataka in the North, Tamil Nadu to the East and South and Arabian Sea on the West 
and is known as Gods Own Country. The average annual precipitation in Kerala is about 
3000mm.The state is blessed with two monsoons namely the south west monsoon from 
June to September and the North east monsoon from November to February. The maximum 
rainfall is during the monsoons as a result of which the heavy precipitation reaches the main 
rivers through various water channels. 
Kerala experienced an abnormally high rainfall from the start of the south west monsoon in 
June 2018 to last week of August 2018.The state received almost 2500 mm of rainfall during 
this period. Reservoirs had reached their almost full capacity level due to the continuous 
rains lashing the state. Water had to be released from the dams due to heavy rainfall in the 
catchment areas. This led to flooding of 13 districts out of 14 in that area.35 out of the 54 
dams had to be opened for the first time in the history of the state. The state was placed on 
a red alert by the Kerala State Disaster Management Authority as a result of the severe 
flooding. A number of relief camps were in operation accommodating thousands of families 
with the co ordination of the State government machinery, Central government and several 
NGOs. 
 

1.3.KARUMALLOOR-THE STUDY AREA 
 
Karumalloor is a panchayat located in the severely affected Ernakulam district of Kerala 
state, India. The Panchayath is bounded by the distributaries of Periyar River. 
Periyar(meaning-big river) is the longest river with the largest discharge potential in the 
Indian State of Kerala. Periyar is termed as the Life line of Kerala due to several reasons like 
it generates a significant proportion of Kerala’s electrical power via Idukki Dam, flows along a 
region rich in industrial and commercial activity, supports a rich fishery, provides water for 
irrigation and domestic use throughout its course . 
Majority of the areas were waterlogged and the inundation level went up to 13m from the 
Mean Sea Level .73 % of the panchayat area was flooded. Trucks, boats and choppers were 
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used for rescue as normal vehicular transportation was affected during the flood . The village 
consists of large tracts of paddy fields and the panchayat is mainly a rice-based agrarian 

economy. Flood had also caused a large amount of loss to the crops and yields. This 
significantly affected the livelihoods of the population depending on agriculture for their 
income. Hence the study on the impacts of flood and planning for the resilience of 
Karumalloor Panchayat is very relevant. 
 
 

 
Fig 2  (Source: Generated from Primary survey (23-26 September 2018) based on Google maps 2018) 

 

Fig 3 (Source: Generated from Primary survey (23-26 September 2018) based on Google maps 2018) 
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2. Research Methodology 

 

This framework elaborates on the steps taken to develop a vision and mission to provide   a 

structure for the proposed interventions , identifies and prioritises those solutions that will 

help to prepare  strategies to improve the community as a flood resilient model addressing 

in an integrated way with environmental, social and economic objectives. 

 
 
3.Regional Context of Karumalloor Panchayat 
3.1 Location 
 
Karumalloor Panchayath is located in Ernakulam district, Kerala. The area of Panchayat falls 
under two taluks (Aluva and Paravur taluk) of Ernakulam district. The panchayath was 
formed in 1953.As per Census 2011, the Panchayat is divided into 20 wards. The area of 
Panchayat is 21.05sq.km with a total population of 36,078. The village consists of large tracts 
of paddy fields. Karumalloor occupies an area of 0.7% of the total area of Ernakulam district 
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(3068sq.km) in which 2.25% of paddy cultivation is contributed by this panchayat. 

 
 

Figure 4 Location map (Source: Generated from Primary survey (23-26 September 2018) based on Google maps 2018) 

 
 
 
 

 
 
3.2 Significance of Aluva town with respect to Karumalloor panchayat 
 

 
Figure 5 Importance of Aluva town with Karumalloor (Source: Generated from Primary survey on (23-26 September 2018) 
based on Google maps 2018) 

Aluva is a municipality situated on the eastern side of Karumalloor panchayat and one of the 
major industrial centres of the state.It has become a key transportation hub with connection 
to all major forms of transportation. Based on the observations from Primary and secondary 
study, concentration of facilities and infrastructure is seen in Aluva  as compared to North 
paravur on the western side. Aluva is well known for its large river banks of Periyar River.The 
international Nedumbasserry airport, national highway 544 and Periyar river flowing along 
the region are contributing to the development of the region. All the above factors in and 
around Aluva can trigger developmental growth thus creating increased land value, 
unplanned developments and high demand in Karumalloor panchayat. It is also observed 
that pressure is exerted on eastern side of Karumalloor panchayath as part of development. 
Thus Aluva an important commercial town in Ernakulam District, Kerala is set to play a 
pivotal role in deciding the future of Karumalloor and its precinct 

 
3.3 Accessibility to the Panchayat. 
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Karumalloor Panchayath can be accessed through two national highways, NH66 towards 
Kodungaloor and NH544 towards Chalakudy. Two major roads pass through Karumalloor 
panchayath, Paravur-Aluva road and Paravur Athani Road connecting the national highways. 
Karumalloor is taken as Fifth Order settlement based on the parameters considered for 
classification in District Urbanisation report (2011) which includes Educational 
facilities,Health Facilities , Market , Physical infrastructure facilities , Transportation facilities 
,Facilities in Agriculture and allied sector 
 

 
Figure 6-Junctions  of Karumalloor Panchayat(Source: Generated from primary survey on( 23-26 September 2018) based 
on Google maps 2018 

4. Analysis of Physical features of the Panchayat 
4.1 Demography 
The total population of Karumalloor panchayat as per  census 2011 is 36078 
persons.According to the census 2011, the child population of Karumalloor panchayat is 
10%, which is similar to the composition of state and district.The old population in 
panchayat is 11%. If the growth trend continues, overall work participation rate will tend to 
decrease. Thus the community should be prepared for self sustenance. 
 

4.2 Land Use 
The existing land use map of Karumallur (which is prepared based on the Google map data 
and primary site study) shows a prominent residential settlement with agrarian economic 
base.It can be observed that more than half of the geographical area is covered by 
residential land use (51.92%) followed by agricultural land use (36.15 %) including both 
paddy fields and dry cultivation.The residential areas and commercial areas constituting 1.11 
% are developed mostly along the transportation routes and around the agricultural fields. 
The industrial land use constitutes only 0.46 % of the total area and is widely dispersed in 
the panchayath area. The public and semi-public land use constitutes 1.63 % of the total 
area.0.45% of the total area comes under open spaces which includes school grounds and 
other open play areas, parking areas and plots belonging to religious buildings. Water bodies 
share 8.29% of the total area including Periyar river along the boundary, private and public 
ponds, canals etc. The land use pattern has undergone a drastic change in terms of built up 
land from 2002 to 2018. The change can be also seen in the distribution of agricultural land 
and water bodies within the area and major development along the transportation 
corridors. 
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Figure 7 Change in Land Use over the years, 2002-2018(Source: Adapted from LRIS(2002), State Land use board(2008)and 
Generated using Google Maps ,Arcmap and primary site study) 
 

 
 
 
 
 
4.3.Topography 
Low lying flat land covers major portion of Karumalloor panchayat. Though periyar is flowing 
through the northern parts of the panchayath the area is prone to drought like situation 
during summer. Ground water level in many areas has come down drastically over time. The 
prime reason for the depletion of the ground water is assumed to be due to refrainment 
from  traditional agricultural pratices and excessive consumption which has disturbed the 
ecological balance. Uncontrolled sand mining from the river bed and also the reduced 
precipitation in the area due to climatic changes are also identified as the reasons for the 
lowering of the water table in the area. Irrigation is highly dependent on the Periyar River. 
 

4.4 Soil Permeability 
Land use, topography and soil type present in an area are dependent on each other and act 
together in intensifying the impact and damage due to flood. Soil permeability is the 
important characteristic which has contributed to flood impact. Sometimes, the change in 
land use can indirectly cause the change in the characteristics of soil present in an area. Sand 
was the most common soil type in the area which had high permeability followed by sandy 
clay and silty loam with comparatively low permeability. 
 

 
Figure 8 Change in Land Use over the years, 2002-2018(Source: http://kslublris.com/LRIS/Kerala/district.php accessed on 
12th September 2018) 

 

 
 
5.1 Analysis of Infrastructural features of the Panchayat 
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5.1.1 Housing 

Karumalloor Panchayat has 51% of residential land use. There are 8390 census houses within 
the panchayath as per Census 2011. One of the main characteristics of the housing in the 
panchayath is the 19 housing colonies developed under Government housing schemes for 
the economically backward people. Government schemes like Lakshamveedu colony built 
under the one lakh housing scheme and four cent colony, with an average of 20 houses in 
each colony are the prominent ones. 
 

5.1.2 Typology 
A shift in real estate investment is visible within the panchayat between 2012 -18.The 
panchayat that had a predominant typology of individual houses has witnessed the  
development of high rise residential projects that raise the density and increase the land 
value.The developments of these buildings are observed on locations with an aesthetic view 
of Periyar river.  
 

5.1.3 Water supply 
50 %of the population are dependent on tap water from treated source for drinking water 
and another majority of 29% on uncovered wells. The sources were largely affected in all 
cases during the floods. 

 
5.1.4 Roads 
The roads are made with no storm water drainage system. There is reduced rainwater 
percolation due to bad surface treatment practices. There is total absence of rainwater 
harvesting facilities and culverts are blocked due to waste dumping and silting with sludge 
deposit on roads. Natural drainage channels are blocked due to unplanned construction of 
roads and buildings.  
 

 
 
 
5.1.5 Drainage 
48% of houses in panchayat do not have drainage connectivity for the waste water. Surveys   
identify issues like absence of septic tank. Lack of maintenance of the existing septic tanks is 
a serious threat and leads to water contamination during and after floods. 
 

5.1.6 Solid waste management 
Organic and Non-organic waste is largely being treated within individual household level. 
Kudumbashree a community organization of Neighborhood Groups (NHGs) of women in 
Kerala is involved in collection of solid waste collection in few wards where density is high 
while panchayath has a mechanism to collect plastic from the same wards. Post-flood, the 
debris and sludge were cleaned on a personal initiative basis while all household waste was 
collected by panchayat. The waste in areas where the panchayat had not collected was 
dumped into the drains or on the sides of the access roads. 
 

5.1.7 Electricity 
The entrie panchayat is electrified.During flood, the supply was affected with loss of 
electricity for approximately 9 days during which the residents were moved to relief camps. 
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Most relief camps faced power loss  which made the situations worse and relief works more 
difficult. 
 

5.1.8 Telecommunications 
Telecommunication systems were unavailable during flood. Landline was available in few 
houses but mobile network was completely  cut off. So the rescue operations couldn’t be 
coordinated or managed which made the whole process delayed and difficult. The major 
reasons for the breakdown were the flooding of the telephone exchanges and mobile towers 
located in flooded areas. 
 

 
 
 
 
5.2. Analysis of reasons of the flooding in the study region 
 
5.2.1 Flood inundation 
Kerala received 42% higher rainfall than average in the months of July and August 
2018.2346mm of rain that poured over the state during the flood is considered to be the 
major reason for the flooding in several districts in Kerala (Kerala Food of August 
2018).Periyar river basin which is spread over an area of 5389 sq km has received maximum 
rainfall in the recent times which is the prime reason for the flooding of the periyar 
downstream.  

 
Figure 9 Change in Land Use over the years, 2002-2018-(Source: Generated using ARCGIS) 

Majority of the area in the panchayath is vulnerable to flood. Flood inundation levels in the  
site are studied based on the site visits done and data collected on the flood water levels. 
From the observation and data collected from the site it is observed that the water level has 
risen 10.5 – 11 meters from the river bed.5m inundation scenario helps to identify the areas 
and infrastructure that are affected due to more frequent low risk floods. 
 

 
 
 
5.2.2 Dams opening to Periyar River and its operation during Kerala Floods, 
August 2018. 
Periyar sub-basin consists of about 50% of the total live storage of the State that is about 
2.92 BCM. The reservoirs with substantial live storage capacity in Periyar sub-basin are 
Idukki, Idamalyar and Mulla Periyar.Several dams are built in the Periyar drainage basin for 
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power generation and irrigation purposes and most of the  dams in the state were opened 
due to the extremely large inflow of water to the reservoirs. As per reports of Kerala Floods 
August 2018 , floods in Kerala was due to severe storm occurrences during the days from 8th 
to 9th August 2018 and later 15th to 17th August 2018. 
 

5.3 Analysis of Social Infrastructure 
Karumalloor Panchayath is dependent on Aluva and Paravur Taluk for specialised social 
Infrastructure which is more developed and caters to a wider segment of the population. 
The Panchayat provides all basic facilities for its people including primary health 
centre,educational institutions, banks etc.The facilities present in the panchayat has ensured 
the maximum aid to its people during the flood converting most of the infrastructure to act 
as relief camps and collection centres. During flood these offices were majorly flooded 
including the Grama panchayat and village office.Though few of the buildings were 
unaffected, these were completely isolated or were inaccessible by the authorities which 
made the loss more severe.During flood most of the hospitals were badly affected. Patients 
had to be moved to various other medical centres in safer areas. Most hospitals had high 
loss in terms of machinery and equipments. Karumalloor has numerous schools which are 
under government and also few private educational institutions including colleges and 
higher schools.The panchayat includes 34 anganawadis of which 18 were affected by the 
flood. Most schools located in safer areas were relief camps which stayed unaffected 
throughout the flood scenario. 
 

5.3.1 Housing Finance 
The wards with higher SC(officially designated groups of historically disadvantaged people 
in India) population indicate that they are located in floodplains. This conveys that the 
finance invested in uplifting the standard of living of the vulnerable by facilitating finance for 
housing has been into a flood plain. Insurance for any category of risk cover including health 
insurance is absent. 
 

5.3.2 Agriculture 
The conversion of paddy and wetlands to other uses had a huge impact in flood as these 
areas usually act as natural water storages during heavy rain. In Karumalloor, till 2008 trend 
for converting paddy land was prominent but after the enforcement of Kerala Paddy and 
Wetland Conservation Act, the area of paddy cultivation is observed to be doubled. This 
shows the importance of agriculture sector in the Panchayat.The active participation of 
community and agencies like Krishibhavan which is a government body under department of 
Agriculture and kudumbashree has helped in fast recovery of this sector with farmers 
starting the next crop in a about a weeks time after the floods. However lack of proper 
insurance has increased the economic loss in both agriculture and animal husbandry. Large 
scale female participation in farming and animal husbandry has also been observed. There is 
a serious change in the soil condition after the floods which have a very severe impact on 
the cultivation. There has also been a reduction in the water table level. The existing ponds 
are filled with mud and clay which has reduced the availability of water. Uncertainty of how 
the crop will react to the new soil condition has generated concern among the farmers. 

 

5.4 Analysis of Precautions taken and Damage assessment 
5.4.1 Warning Mechanisms 
The early warning for disaster was received through announcements made by panchayat 
authorities for evacuation. This was conducted around 10 hours prior to the extreme flood 
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scenario.Warnings were given through media announcements.90% of the population 
affected by flood evacuated on self-initiatives. The remaining 10% who refused to move or 
remained isolated were evacuated in later stages or were provided with food and other 
supplies. Power supply could be restored only after 9 days and telecommunication was 
partially restored in 5 days. 
 

 
 
5.4.2 Damage Assessment 
The houses are affected in different manners in different parts of the panchayat due to 
varying topography.The major losses were damage to interiors, loss of 
furniture,appliances,structural damages etc .Few houses were unfit for occuopation after 
flood waters recede. Damage is being assessed on the basis of claims made by the owners. 
Unfortunately no Standard tool for assessment is being used and there are no categorization 
of their social and economical back ground for assessing the capacity of the beneficiary.No 
defined time frame was also made for assessment.The relief camps that where active in the 
panchayat for the displaced did not meet the relief camp guidelines of NDMA(National 
Disaster Management Agency). The transportation network was severely affected. 
Connectivity was lost for almost 4 days. Majority of the areas where waterlogged and the 
inundation level went up to 13m from the Mean Sea Level. Trucks, boats and choppers were 
used for rescue as normal vehicular transportation was blocked during the flood. Bridges in 
the panchayat however were all safe. 
 

5.4.3-SWOT ANALYSIS 
 

 
 
 

6. THE WAY FORWARD - DEVELOPMENT OF A VISION 
 
To develop  Karumalloor as a model for flood resilient community through regional and local 
planning interventions in participatory/inclusive/integrated manner. Resilience is a capacity 
to recover from difficulties at the earliest thus building up a capability to anticipate, prepare 
for, respond to, and recover with minimum damage to life and property, the economy, and 
the environment.Specific local landuse policy options need to be worked representing the  
varying geographic areas in the panchayat.Some of the most important aspects include 
Allowing the Right to river,consideration of vulnerable settlements,identifying safer areas for 
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planned development/rehabilitation,proper watershed management thus empowering the 
panchayat to face future flood situations of any magnitude. 
 
 

6.1 General strategies 
 
Regional Context:Planned/Regulated development due to the developmental pressure 
exerted in Karumalloor by the neighbouring towns/cities like Aluva,Kochi etc 
 
River Corridor:Allowing the right of way thus protecting and preserving Periyar River and 
rejuvenating water bodies of the panchayat by adopting water management techniques. 
 
Land use: Redefining the land use in order to adapt for flood resilience by integrating 
different sectors and thus reducing the damages. 
 
Demography and Habitat assessment: Developing sustainable housing through resilience 
technology and vulnerability zoning to reduce loss of people and property 
 
Infrastructure: Developing a network that ensures external and internal connectivity and 
accessibility to critical infrastructure even at the time of a disaster. 
 
Agriculture and Livelihood: Making Karumalloor a Model self-sustained agrarian 
community by improving agriculture practices and conserving the existing paddy fields. 
 
Trade Commerce and Industry: Developing self-sustaining resilient community by 
promoting markets at local level with the help of joint actions by the residents and 
administrative bodies 
 

6.2 ECO SYSTEM CONSERVATION 
Promoting natural and indigenous vegetation that reduce soil erosion with water holding 
capacity. Wetlands present in the panchayat need to be conserved so that it can act as water 
storage areas during flood. No conversion of existing paddy fields to be allowed under the 
legal framework of paddy and wetland conservation act, 2008.No change in the soil 
characteristic in flood plain by further change in landuse or crops being cultivated.Land 
parcels areas that can help to retain water and increase the percolation of water and thus 
reduce run off to the Periyar River are identified to convert them into public spaces. Areas 
that have higher drain density and which lies near to the river edge is identified for creation 
of water ponds. These ponds will help to reduce out flow of water from the panchayat and 
increase the water retention ability of the land. This will help to increase the ground water 
level and it can act as a source of water for irrigation. These ponds can also be used for 
practices like aquaculture etc. The increasing residential density in and around the 
panchayat pushes a need for public spaces. These areas if properly planned can offer scenic 
view of Periyar river on one side and lush green paddy and other farm lands on the other 
side. Another major intervention is the largest watershed present in the panchayat. Network 
of drains and ponds could be  created along with revival of existing ponds to improve the 
water retention capability of the land. Farm lands have to be considered as wide drainages 
at the time of flood and therefore creating culverts merely on the drains are not enough. 
Culverts have to be planned at frequent intervals so that flow of water is not obstructed in 
the event of a flood. Roads constructed across the drains have to be provided with culverts 
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to allow easy flow of water.Edges of the water bodies may be treated with proposals like 
Xeriscape to improve the quality of water and landscape elements like Bio-swales to 
concentrate or remove debris and pollution out of surface runoff water. 
 
 

6.3 Roads and Internal connectivity 
As the roads are spread in all zones, zone-wise strategies cannot be made in the case of 
transportation. So strategies are formulated for different stages of disaster management. 
Elevated roads wherever necessary, improved drainage system and preventing rainwater 
discharge from residences to roads are few proposals that needs to be carefully planned. 
Improved rainwater percolation in streets and proposals to include  Rain gardens, Soft edges 
etc. Permeable roads and collection ponds must be planned and designed to avoid water 
retention on roads allowing water to infiltrate through the layers into the underlying road 
below which will help to maintain the natural drainage flow 

 
6.4 Strategies for response 
Efficient warning system- Warning and monitoring systems that can alert crisis management 
agencies . 
Vulnerability mapping-Assess the vulnerability of existing infrastructure, undertake 
measures to prevent damage and develop long-term capital investments to retrofit and/or 
replace the most critical emergency lifelines 
Response team-Forming a response team is very crucial in emergency response planning 
The team leader should be able to prioritise the activities, monitor  and update as and when 
needed to counteract situations leading to strategic decisions. A strong communication 
system must be included to ensure effective supervision, directives, and response controls.  
Trained volunteers-Panchayat can adequately prepare/train volunteers with essential tips to 
assist relief machinery that is in action . 
Maintaining connectivity-Telecommunication and road connectivity has to be restored as 
early as possible to evacuate affected people, to provide medical assistance and food 
supplies. 
Sequential evacuation-A planned evacuation process has to be worked out to minimise loss 
to human as well as animal lives. A proper vulnerable area mapping, road connectivity 
mapping can identify possible evacuation routes, priortise and help in execution of the same 
in a phased manner 

 
6.5 Strategies for Resilience 
 
Land use management strategies are very important in planning for flood resilience. Any 
unplanned changes in land use pattern can intensify the impact of floods in any area. Zoning  
is one among the  the first measure taken in order to adapt with the impact of flood.The 
strategy adopted for this panchayat is a proposal to divide entire area into five zones based 
on the present flood level, CRZ regulates areas and topography. 
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Figure 10 Zoning (Source: Generated in ARCGIS 2018 using data on flood level, topography and 
CRZ regulations.) 

 
 

 
 

Figure 11 (Source: Generated using ARCGIS, 2018) 

 
Flood Level 0 -5 m –It is proposed as a No development Area- Where development should 
be avoided due to environmental or safety concerns. Zone 1 is constituted by high risk areas 
which are frequently affected by flood (prone to risk in 5m flood level). This zone also 
includes all areas under CRZ regulation, which are 200m from river line with saline water and 
25 m from other water bodies. Almost all area along the river comprising of 12% of the total 
panchayat area is classified under this zone.No new construction to be allowed in this zone 
and Coastal zone regulations (CRZ III) areto be strictly followed .Embankments like 
dykes/leaves can be constructed but require proper geographical or hydrological study.All 
natural embankments in zone I are to be retained. Area under this zone shall be developed 
to have landscape elements like green spaces or xeriscape/softscape with natural perennial 
plants that tolerate stagnated water and flooding.Encroachments of any kind are not to be 
allowed in this zone. 
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Figure 12-(Source:Author)  

 
 
 

 
Figure 13(Source:  Generated using ARCGIS, 2018) 
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 Flood Level 5 - 8 m- Constrained area- Where development is possible, but natural 
features limit use of the land. 
Major portion of the total area,  that is approximately covering 45 % of the panchayat comes 
under Zone 2 which is comprised of agricultural land, both paddy cultivation and dry 
cultivation, and residential and industries associated with it. All areas that can be affected in 
flood level between 5m to 8m and topographically low lying areas comes under this zone. 
These areas can be categorised as moderate risk areas. Karumalloor panchayat office is an 
important control point which  comes in this zone.Flood resilient crop cultivation are to be 
practiced so as to reduce the loss.Traditional/indigenous agriculture practices are to be 
followed strictly, which are  very important for water retention.No existing agricultural plots 
are to be converted and further agricultural practice are to be promoted.No Relocation 
instead Retrofitting strategies for Resilient housing to be adopted with Incentives for 
affordability of retrofitting. Usage of flood damage-resistant materials for the houses can be 
identified and proposed.Shops need not to be relocated but should have portable water 
proof storage spaces to keep the goods safe during flood and for easier shifting when 
needed.The building structures should be made resilient to withstand flood 
conditions.Existing local Industries located in Zone 2(brick manufacturing units) should have 
transportation facilities for the movement of machineries at the time of flood .No further 
industrial constructions to be allowed in this zone. 
 
ZONE 3- Flood Level 8 – 11 m -Constrained area 

 
Figure 14(Source: Generated using ARCGIS, 2018) 

 
Zone 3 is constituted by 23 % of the total area of the panchatat. Areas that can be affected in 
8 – 11m flood level (which is the present flood level condition:11 m). Major land use in the 
zone is residential and the risk factor is low compared to zone 1 &2. Existing wells for 
households must be constructed with proper concrete surface casing. Rain water harvesting 
must be practised. Ground water infiltration techniques like bio swales along the roadside 
are to be constructed. Each household must have proper solid waste management and 
sewage treatment. 
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ZONE 4- Flood Level 11 – 15 m -Targeted Growth Area- Most suitable for various types of 
development. 
 

 
 

Figure 15 (Source: Generated using ARCGIS, 2018) 

 

Zone 4 includes areas that can be affected in a situation (predicted) 11-15 m flood level 
which is categorised as very low risk area in case of a  flood situation. Compared to Zone 1,2 
& 3, this zone shows mixed land use pattern with medium to high dense development. All 
major control points and critical infrastructure can be relocated to this zone.Common 
storage space for consumables can be accomodated at every high points in this zone. 
Movement of goods/machineries from the flood affected areas may be shifted to these 
zones at the time of disaster. These storage spaces should be placed near to the relief 
shelters and these stored goods can be used by the people in the relief camps at the time of 
disaster. 
Zone 5- Above 15 m Safe area- Very less possibility of getting affected in flood. 
 Zone 5 is the most  safest area in the panchayat, in high land, which includes Manjalikunnu 
and UC College wards. The zone is again dense with mainly public and semi-public land use. 
No restrictions need to be enforced for development. Dense development is proposed to be 
permitted .The proximity to critical infrastructure will raise the land value in general.This 
zone can be considered for inclusive development for relocating the vulnerable from the  
flood prone area .Higher consumption of FAR in this zone needs to be encouraged. 
 
Hazard Zoning 
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Figure 16(Source: Generated in ArcGIS using data on flood level, topography and CRZ regulations.) 

Based on hazard zoning, a safe route that ensures access to critical infrastructure and relief 
camps is to be prepared.When the warning  that the water will rise above 5m is issued, 
evacuation of Zone 2 should start as early as possible. Evacuation should also include the 
households that belongs to Zone 3 which will get isolated in this stage .Evacuation should 
start as soon as the  warning that the inundation level will go beyond 8m is received. 
Remaining people from Zone 3 need to be evacuated including people from Zone 4 who will 
be isolated in next stage.Evacuation starts when warning that inundation level will go 
beyond 8m. Remaining people from Zone 4 need be evacuated.Once the inundation level 
crosses 15m , the only places left will be Manjali,Kottappuram and UC College-the highest 
areas in  Zone 5. So the relief  camps in other areas should be shifted to safer areas.Further 
development of all critical infrastructure is recommended to be in this zone including a 
Helipad facility to be accommodated for emergency evacuation. 
  

7.CONCLUSION 
 
The theoretical concept of resilience suggests the potential to enhance expectation of, 
preparation for, and mitigation of natural disasters. In practice however the challenges are often 
unpredictable. It is not always a bouncing back but more of an adaptive capacity  by the affected 
community.Community resilience will need to build up on the existing knowledge about floods 
and be aware of  the disastrous impact of human interventions in flood prone areas.Land use 
planning is one of the measures that could contribute to resilience. Building resilience and long 
term sustainability should be the key to a framework adopted in long term strategic planning 
proposal. Landuse policy decisions can be  a very effective practical measure to increase the 
resilience of the community in a flood prone area Communities are engaged and empowered to 
take part in the land use planning process, so that they can effectively contribute to reducing 
their own risks before and after a disaster. 
Local landuse decisions may have to be incorporated which are guided by State policies and 
decisions. Such changes/development may happen over time and incrementally but may 
enhance the resilience capacity and assure safer growth for the community. Communities can 
actively involve in strategies for risk reduction through increased awareness of their civic 
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responsibilities, protecting the environment, boosting up economy through indigenous 
traditional agricultural practices, adopting engineering/new solutions for risk reductions etc. 
Unlike disaster preparedness resilient planning can go a long way in empowering the community 
to manage any disaster that may occur. It actually helps in reaping multiple benefits, sharing  
both risks and responsibility and completely help in a rethinking process. 
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