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Abstract:
Hudhud name was suggested by Oman. On October 6 low
pressure area formed over Andman sea. Owing to
favorable conditions, it intensified in to a cyclonic storm on
October 8. On October 9 it became a Severe Cyclonic
Storm.
On October 11 Hudhud underwent rapid
intensification and developed an eye at its centre. On
October 12 Hudhud reached its peak strength with three
minute wind speeds of (175km/h (109mph) and a
minimum central pressure of 960 mbar 28.35 in Hg). It
made landfall near Visakhapatnam, Andhra Pradesh in the
early hours of October 12. This brought extensive damage
to the coastal district of Andhra Pradesh. Hudhud
gradually weakened as it curved northwards over land. The
storm continued its weakening trend and was last noted as
a well-marked low pressure area over east Utter Pradesh.
An alert was sounded in nine out of thirteen districts of
Andhra Pradesh where standing crop of paddy, followed by
groundnut, sugarcane, pulses and other horticulture crops
were yet to be harvested. Over 700,000 people, including
500,000 people in AP, have been evacuated and put up in
relief camps. The local government made adequate
arrangement to shift half a million people in all. Pilot
project will discuss on one district that with the help of
geospatial technology we can manage recovery after
disaster fast and effectively.
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Introduction
It was a multiday cloudburst over the northern part of the Uttarakhand and adjourning Himachal Pradesh that caused sudden
massive flash flood associating landslide and earth flow. From 14 to 17 June 2013, this area received heavy rainfall (370 mm In
Dehra Dun 16th -17th June), which was about 375 percent more than the benchmark rainfall during normal Monsoon. Main
affected area was Kedarnath. After cloud burst, the Chorabari Lake (3800 meters) was collapsed resulting flash flood in
Mandakini River. Millions tons of debris and boulder were carried by flash flood downwards areas such as Gobindghat,
Rambara , Sonprayag and Rudraprayag town and several other part of the Rudraprayag district. Excessive rainfall due to the
cloud bust in catchment area of Mandakini, had increased the water level which created adverse flood condition in bottom
areas and whole River system of Ganga in Uttarakhand. Several roads, buildings and other structure were washed away by
rapid water flow and associating landslide. All the 13 districts in Uttarakhand have been affected by the floods of which four
districts are the worst affected. These are: Uttarkashi, Rudraprayag, Chamoli and Pithoragarh districts. Both local inhabitants in
the remote villages and pilgrims are affected. That estimated death toll is more than 10,000 and still 3000 persons were
missing and several hundred people were trapped in various high trained pilgrimages such as Keranath, Badrinath, Hemkund
etc(TOI). Near about 70000 people were evacuated with death of 20 rescue worker and distraction of one Mi17choper
.However the actual casualty is much more. The flash flood of three rivers; Alaknanda, Mandakini and Bhagirati were so
treating and massive that it has been called as, The Himalayan tsunami.
th
Soon after on 12 October 2013, Phallin cyclone struck the eastern coast of India with highest wind 260 km/h and lowest
pressure 936mb. IMD had declared a very severe cyclonic storm. Andman and Nicobar Island, Gopalpur, Odisha,
Andhrapradesh, Puri are the places was severely affected. 90 lakhs people were evacuated, damaged thousand of home and
affected millions of people, flooded roads uprooted trees damaged crops, cut of electricity and destroyed thousands of poorly
constructed home leads to 150 million Doller economic loss.
2013 Assam floods were floods in the Indian state of Assam which were triggered by heavy rainfall at the end of June in
neighboring Arunachal Pradesh state through Brahmaputra River and its tributaries. This flood submerged 11 districts out of
27 in the state where more than 100,000 people affected. The flood also affected Kaziranga National Park some of the
northern districts of Bangladesh where 100,000 people are suffering from a scarcity of food and pure drinking water. Nearly
200 crore economic loss has been estimated in 2013 Assam Floods.
September 2014, the Kashmir region witnessed disastrous floods across majority of its districts caused by torrential rainfall.
The Indian administrated Jammu and Kashmir, as well as Azad Kashmir, Gilgit-Baltistan and Punjab in Pakistan, were affected
by these floods. By September 24, 2014, nearly 284 people in India had died due to the floods. Devastating flood caused an
immediate loss of Rs.5, 400-5700 crore rupees. The total loss estimated are Rs.2630 crore only to the hotels, trade, agriculture,
horticulture, roads and bridges in this region. The high- cost infrastructure like the Railways, power and communication in the
hilly terrains would have suffered a loss of about Rs.2, 700-3000 crore. These losses are initially estimated loss and longer term
it will be much more.
Very next month of Jammu Kashmir flood, Hudhud cyclone start generating over the Andaman Sea from October six. The
depression continued to encounter a favorable environment and start becoming stronger and stronger. On October 12 cyclone
again hit to the eastern coast with a wind speed of 175km/h (109mph) and a minimum central pressure of 960 mbar 28.35 in
Hg). ”, Hudhud caused extensive damage to crops, trees and buildings, and snapped power supply and vital communication
links. The cyclone affected 320 villages across 44 mandals (sub districts) in Visakhapatnam, Vizianagaram, Srikakulam and East
Godavari. Nearly 135,262 people have been evacuated and sheltered in 223 relief camps in Andhra Pradesh. Paddy, coconut,
mango, cashew and vegetable crops suffered extensive damage across the three districts. Power supply and
telecommunication infrastructure were ravaged, at least 50,000 electric poles were damaged, including 11 kv lines evacuating
power from generating stations. Indian Railways has cancelled 56 train services running between Bhubaneswar and
Visakhapatnam. Visakhapatnam airport has been shut for the last two days. Estimated loss would be more than Rs.63, 000
crores. The usage of Technology and alertness of government authorities could help reducing the life loss, the damage to the
property was unstoppable. If you calculate the estimated loss it would be enormous. India as a developing country will remain
developing if we loss would such enormous. This is the time when we need to move further with concrete Preparedness and
recovery planning. So that we could minimize the loss in every aspects. Here, Geopsatial technology can play a vital role in
every stage of Disaster management.
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Fig 1: Satellite Image of the Cyclone hit area, Vishakapattanam, Andhra Pradesh and Odisha

Objective
Our objective is to suggest a Geospatial technology based recovery plan of Hudhud cyclone in Andhra Pradesh, using ArcGIS
software.

Study Area

Fig 2: Study Area
Recovery plan has been carried out in some part of Andhra Pradesh, which were severely affected. Few selected villages which
are marked in red color and are Vema Giri, Petasudipuram, sarvasiddi, Maripallam, Rajalaagraharam, Vakapadir, Upparapalle,
chinauppalam, pedauppalam.
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Methodology
The fundamental starting point for any recovery plan is the acquisition of basic data that characterize the hazards, coping
capacity and the study area. Typical data layers include Village boundary, inundated area on 12th October and 15th October,
school building, hospital, health center, power line. The present study adapts the Hazards-of-Place model (Cutter et al.2003)
and the assessment has been structured only on Social recovery Mitigation Capacity. Social vulnerability (Cutter et al.2003) is
related to the population density and the coping capacity of the region. The hazard potential is associated with the frequency
of strike and magnitude of the hazard. The base or reference map, satellite image, inundated area has been downloaded by
the Bhuvan website. The GIS database of the environment and the hazard has been generated using Arc GIS software analysis

Analysis

Fig 3: Scenario on 12 October 2014
This map Indicates inundated area of few districts of Andhra Pradesh on 12 October, 2014. Above interpretation indicated that
village Yelamanchilli, Kattupalam, Teruvupalle, Dimli, Rajala, Vemagiri, Petasudipuarm, Sarvasiddi, S.Rayavaram, Padamnabh,
Rajupeta, Pulliparthi are the villages which were completely inundated on 12 October.
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Fig 4: Scenario on 15 October 2014
After Three days on 15th October 2014 Tirumpalle, Damilli, Rajalla, Petasudipuram, Kumarapalli, Murkadu, servsiddi are the
villages which were still inundated and need more attention.
Based on the above interpretation, recovery plan should was divided in two phases. Short Term recovery and Intermediate
recovery. Both recovery Mass cares, Sheltering, Debris removal psychosocial care, Public health need to be taken care. There
are so many aspects which need to be care but this paper focus only on social recovery. To achieve all these objective
Geospatial technology can play a very significant and effective role.

Fig 5: Road Network of inundated area
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Fig 6: School Location of Inundated area

Fig 7: Available bridges in and around inundated area

Fig 8: Hospitals and Power lines in and around Inundated areas
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Criteria for social vulnerability
Social vulnerability (Cutter et al. 2003) depends upon the population’s exposure to a hazard, and its capacity to adapt, cope
and recover from the adverse impacts of the hazard, thus reflecting on the coping capacity of the people. The population
density has been grouped under five classes based on natural breaks method (Jenks 1967). Coping Capacity shows the
preparedness of the community to adapt to change and how they effectively use existing resources to build resilience and
withstand impacts from a disaster. The Coping Capacity Indicators (Cutter et al. 2003) include GDP (Gross Domestic Product),
literacy, incidence of poverty, life expectancy, insurance mechanisms, degree of urbanization, access to public health
facilities, access to education, community organizations, planning regulations at national and local levels, existing warning
and protection mechanisms. The human development index for India for 2010 has been computed as 0.519 by the United
Nations Development Programme. The Human Development Index (HDI) developed by United Nations Development
Programme (UNDP) appears to be the best available indicator for measuring coping capacities. Coping capacity indicates how
a person’s wellbeing, literacy, income (Winchester 2000), housing, communications, transport, infrastructure and other basic
amenities serve as lifelines for resilience and social security during extreme events. Education leads to good earnings to
absorb and recover from losses, augmenting the ability to understand timely warning information. A hazard leads to a
disaster only when there is human factor involved. Dense settlements give rise to more losses as well as they hinder the
evacuation process. The value, quality and density of residential construction (Cutter et al. 2003) also results in major losses
during cyclonic events. All lightweight Structures and houses built of mud, unburnt brick and wood walls, with light weight
roofing face high risk from heavy winds when compared to concrete buildings. Also, the loss of basic infrastructure resulting
in disruption of communication and transport facilities during crisis aggravates the delay in recovery. Health care facilities are
required for relief measures during and after the event (Arya et al. 2005). Hence, social vulnerability is expressed as a
function of population density, infrastructure and coping capacity of the region (Kumpulainen 2006).
Criteria for Mitigation Capacity Mitigation Capacity
The structural (both natural and man-made) and non-structural measures undertaken in the region for reducing the hazard
impact. Coastal mangroves and Casuarina plantation are the predominant vegetation that serves as bio-shield (Selvam et al.
2005) or shelterbelts to protect human settlements and coastal environments by considerably reducing the wind speed of
cyclones, and height of associated surges. In addition, construction and strengthening of hard engineering structures such as
groynes, breakwaters, jetties, sea embankments (National Academy Sciences Report 1989) and floodgates serve as guard
from storm surges. Soft measures such as beach nourishment, setback zones, codes and regulations protect the hazard prone
areas. An accurate and timely prediction of a hazardous event could save many human lives. The mitigation options for
cyclone and storm surges are proper warning and response system (Parker 1999) to provide rapid dissemination of cyclone
warnings to ports, fisheries and public. Weather forecast availability by continuous monitoring and tracking of storms through
satellites, public awareness programmes, evacuation and relocation plans (Perry and Lindell 1997), properly constructed
community shelters and building code enforcement in vulnerable locations also form part of mitigation measures. The
community preparedness is dependent on the state of infrastructure and communication facilities for early warning. Satellite
data helps follow the movement of cyclones and project their likely track. Early warning involves activities such as modeling
and simulation of risk scenarios using in-situ and remotely sensed data, publishing of manuals containing codes and
regulations and operational testing of evacuation procedures.

Conclusion
Above GIS based solution clearly indicates which road needs to be opt to provide for relief, transportation. School can be
used for shelters. Health centers are very less and not enough to cater all the affected community. We need extra health
center. Images can help them easily where we need to put a center so that center can serve maximum affected community.
Power line can also suggest a shortest way to establish power again. ArcGIS proved to be very effective. In addition, the GIS
environment provided flexibility during the integration and overlay of layers, which were mostly generated from remotely
sensed data. The risk indices generated for cyclone hazard for the study region will serve as useful pointers in designing
better mitigation and protection strategies for the region. Hence, the GIS based multi-criteria analysis has proved to be an
efficient and useful tool for coastal risk assessment to cyclone.
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