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General Gujarat Institute of Disaster Management and Dr. R.K Dave, former Senior Consultant
to NDMA who trained usn preparing the State and District Disaster Management Plans.

The guidance of Mr. K. Jose Cyriac IAS (Rtd), Mr. K. Jayakumar IAS (Rtd), Mr. E.K
Bharat Bhushan IAS (Rtd), Mr. Jiji Thomson IAS (Rtd) and Mr. P.K Mohanthy IAS (Rtd) in
their capacity as ChieExecutive Officer inter alia Chief Secretary) of KSDMA deserves

special mention.

) f




Dr. K.B Valsalakumari IAS (Rtd), Mr. Kamala Vardhana Rao IAS, Mr. T.O Sooraj IAS,
Mr. Satyajedt Rajan IAS, Mr. E.K Majhi IAS andr. Vishwas Mehta IAS as State Relief
Commissioners ifter alia Principal Secretary, Revenue Risaster Management) provided
valuable inputs, specific guidance and all necessary support for the finalization of the plan. Mr.
Satyajeeth Rajan IAS, with his valuable experience in National Disaster Management Authority
specifically set the path of preping the State and District Disaster Management Plans in the
State

Ms. Anjana M, Assistant Commissioner (Disaster Management) has always been a source
of inspirationto the team whiclwvorked towards completing this plan.

Support of Dr. M. Baba, Dr. N.P Ufian and Dr. V.M Tiwari former Directors and Mr.
John Mathai, Dr. K.V Thomas, Dr. M. Samsuddin, Dr. C.M Harish, Dr. S. Muralidas and Dr. S.
Chattopadhyayformer Scientists of National Centre for Earth Science Studies was immense in
ensuring appropriateath and approach towards finalizing this plan.

The support, guidance and handholding WNIDP, India, particularly the Emergency
Analyst, Mr. G. Padmanabhan, was crucial in creating institutional mechanisms for disaster
management in Kerala.

At all instance, witings of Dr. Muralee Thummarukudy, Chief of Disaster Risk
Reduction, United Nations EnvironmenbBrammeand words of Padmashree Architect Sankar,
Chairman, Habitat Technology Grougereguidanceor this plan preparation.

Last, but not the least,evremember the contributions made by Dr. Vijith Hamsa, Ms.
Vrindhanath M.C, Ms. Ninu Krishnan, Mrs. Ramshina K.V, Mrs. Ponmani K.S and Mr. Siju
Thankappan former staff of SEOC, who moved on and have built their own wonderful careers.

Data for the plan wereeceived from the National Centre for Earth Science Studies, Kerala
State Remote Sensing and Environment Centre, Indian Meteorological Department, Kerala
Spatial Data Infrastructure, Department of Water Resources, Kerala State Electricity Board,
Directorde of Health Services, Ground Water Department and CENSUS India.

Team SEOC thank all individuals, civil society groups, NGOs, Departments and
institutions who are not mentioned herein, but have contributed in one way or the other towards

completing thigplan.




EXECUTIVE SUMMARY

With the moto "Towards a Safer State", the Kerala State Disaster Management Authority
has approved the State Disaster Management Plan 2016 as mandated by the Disaste
Management Act, 2005. The document is in line with the NatiDisgster Management Policy
2009, State Disaster Management Policy 2010 and the National Disaster Mandgam2016
and numerous plans and guidelines relevant to Disaster Risk Reduction as issued by the NDMA,
SDMA and various Ministries of Government of India. The plan is drafted after careful
customization of the SENDAI Framework (2036) tothe local condition®f Kerala.The plan

contains 10 chapters, they being:

Introduction: This chapter attempts to concisely present the broag@roachtowards
preparing this plan. The institutional mechanism for disaster risk reduction in Kerala is enlisted
in this chapterThe approach adopted for this plan may broadly be grouped into preparedness,

response, recovery and mitigation.

Vulnerability of Kerala: This chapter presents 39 types of known and reported hazard types in
Kerala that may turmlisastrousn the event ofdck of proper preparedness and risk reduction
plans.Attempt has also been made towards enlisting the known occurrences of various hazard
events and assesséise hazard susceptibility and vulnerability using a seuantitative
approach. A review of avalide material for assessing the climate change vulnerability and
consequent increase in the hyaneteorological hazard foot print of Kerala is also included in

the chapter.

Disaster Preparednessand Mitigation: This chapter presents the ongoipiggparednesand
mitigation projectsof KSDMA. Alternate communication systems available/being setup, disaster

databases, mock drills calendar etc. are in detail provided in this chapter.

Mainstreaming Disaster Risk Reduction:The planaffirms the need to mainstrea®PRR into
development planning in the State. Checklists and guidelines for the purpose are prepared anc

provided in this chapter and allied Annexures, for the purpose.

Responsibilities of Stakeholders:State Government, Government Departments, Institutions,
NGOs, families and individuals in Kerala has a responsibility to reduce disaster risks in the State.

This chapter enlists the basic responsibilities of stakeholders in disaster risk reduction. A virtual




cadre for disaster risk reduction in the state ésented and formalized for implementation in the

state.

Disaster Respons and Relief: This chapter deals with the response and relief procedures and
disaster reports authorized in the state.

Rehabilitation and reconstruction: This chapter contains detait$ disaster recovery strategy
to be adopted by the state. The chapter also formalizes the dispute resolution methods to bé

adopted.

Financial Arrangements: Available funds and provisions of funding for disaster risk reduction

in the statehavebeen grouped fgpreparednessapacity building, procurement of response and
communication equipment, response, relief and mitigation. The chapter also presents a critical
analysis of the utilization of funds for disaster preparedness and respons&st thgears. The
chapter also presents a method for streamlining the budgeting of State Disaster Response Fund &
per the guidelines of the T4inance Commission. The chapter ends with presenting seven broad

themes to be addressed in the next fives/€200172022) for disaster risk reduction in the State.

Plan Maintenance: This chapter provides a brief approach towards the need for training and
annualupdatingof the plan. Responsibilities of the same are formalized in this chapter.

References:This claptergives details of alteference documentssed for the preparation of this

plan
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Kerala is geographically boarded on the west by the Arabian Setharghst by the
Western Ghats. In its north is Karnataka State and to the east is Tamil Nadu State.

Feature Description
Area 38,863 km
Location Graticule 8°18'N & 12°48'N and 74°52'E & 77°22'E
Rivers 44
Forest 11,266 kM
Coastline 590 km
Population 3,33,87,677 (Census, 2011)
Male Population 1,60,21,290
Female Population 1,73,66,387
Population density 860 people/krh
Population growth rate 4.9%
Districts 14
Taluks 75
Corporations 6
Municipalities 87
Villages 1664* (including group villages)
Lok Sabha Constituencies 20
Rajya Sabha Constituencie 9
Assembly Constituencies 140

Humid equatorial tropic climatehe dominant climatic phenomena bei
the monsoons called the Solest (June to September) and the No

Climate East (October to December) monsoons, the former is more signi
than the lattewith an annual rainfall of 3104 mm mainly contributed
the Soubh West Monsoon

Kerala has a Human Development Index (HDI) of 0.79 which is tgkeht in the
country(Government of India, 2011)

1.2 . AAA £ O OEA bi Al
The Disaster Management Act, 2005 (Central Act 53 of 200%)dia in its Section 2
(d) defines dsasteraséa cat astrophe, mi s hap, cal amity @

from natural and manmade causes, or by accident or negligence, which results in substantial
loss of life ® human suffering or damage tand destruction of property, or damage to, or
degradation of environment and is of such a nature and magnitude asb®ybnd the capacity
of the community. of the affected areasé

Kerala is multihazard proneHDI being a composite index of consumption rate (proxy
to purchasing power), education and health, is an indicator of theesmmomic vulnerability




of the popuhtion. The higher the HDI, the higher is the coping capacity, but greater is the

cumulative loss potential drnthus a higher degree of risk. Thus Kerala has aehidggree of
disasterisks as compared to the rest of the country.

The Kerala State Disaster Management Pl&SDMP) is an ever evolving document
formulated under the Disaster Management Act, 2008 Act, 20095 which establishes a multi
stakeholder framework for the partnership of governmental entitiesgamaernment agencies,
private sector enterprises and individufas Disaster sk Reduction in the Stat&ection 2 (e)
of the DM Act, 20® definesDisaster Management as a continuous and integrated process
planning, organizing, coordinating and implementing measures whigh necessary or
expedient far
Prevention of danger or threat of any disaster
Mitigation or reduction of risk of any disaster or its severity or consequences
Capacitybuilding
Preparedness to deal with any disaster
Prompt response to any threatening disaesttiation or disaster
Assessing the severity or magnitude of effects of any disaster
Evacuation, rescue and relief

=4 =4 4 A4 -4 A -5 -9

Rehabilitation and reconstruction
The spirit of the DM Act 2005is in ensuring disaster risk reductiand thus KSDMP
also focus on disaster risk reduction.

1.3 6EOEIT 1

60Towards a Safer Stated by:

of

T AffirmiSsgdrRtrithene W@ BA B3 0 )t he Di saster Mame g e
Nati onal Di saster ManagementeP&leiray,a S0 &4
Managemen2ZOORulaend t he Kerala State abids & shted
Nati onal Di saster Management Plan, 2016 (

1T Recognizing that disasters wunder mine the
and that anteef freictk vree ddu cstaison approach re
financi al commi t ment towards sustainabl e
the environment ;

1T Accepting that di saster resiliencactequoi o
department s, i rgsotvietr ntmeaont ss, alnac ali vadlifans t
for preventing hazard events turning into

9 Building societal capamni thiye p rfoarro t d ingga satnar

of sustainabl e devel opment and by creatii
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knowl edge base of the hazards and eff-ect.i

v e

soci al , economic amndiéemweisrommentsalsteulsnae halb

1.4 o1 1 EAU

I n accordance witheSalcai 8hatld& Di23agtagr, Mdr

( KSDMAgpmr eptarKeedr 8t at e Di sast er aMaln aguebnmednsth &to

(MS) 2MO6/ 2010t/eDINOR AW BBO. The policy shall be r ¢
1.5 4EAIT A

According to Section 23 (4)a) to (f) of the DM Act, 2005, the KSDMP should deal
with:
a) The vulnerability of di fffermrmesntofpaditsa otfe rtd
b) The mealseradcoptoedn famd pmietviegpat ioon of di sas
c) The manner in which the mitigativeh opeaandr ¢

and projects
d The cabpuaiclidciyng and prepbakdness measures t
e) The roles and r &epanmd imeinlti toifed hef Goaech nme
to the measulrazssespech, edc) narmd (d) above
i The roles and responsibilities of di ffere
responding tdisapgtehrdestbsaien®on or
For the purpose of KSDMP, Disaster Risk Reduction is considered as alqyaioess
with four phasesthey being preparedness, response, recovery and mitigaitrihe plan is
structured accordingly covering the statutory requirements asedetaiSection 23 (4)

1) PREPAREDNESS This protective process embraces measures which enable
governments, communities and individuals to respond rapidly to disaster situations to
cope with them effectively. Preparedness includes the formulation of viable emergency
plans, the development of wamg systems, the maintenance of inventories and the
training of personnel. It may also embrace search and rescue measures as well as
evacuation plans for areas that may besatfrom a recurring disaster.

2) RESPONSE activities during a disaster such aarsé and rescusuch as setting up
relief camps ensuringemergency medical attentiomter-departmentakoordination
crowd managen#, information management etc.
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1.6

3)

4)

LD PR

. activities following
a disaster such as damage
assessmenproviding ex-gratia and
relief assistance claims, debddy
management immediate psycho
social careetc.
MITIGATION @ embraces  allp8
measures taken to reduce both t|*
effect of the hazard itself and th
vulnerable conditions to it in orde
to reduce the scale of a futur
disaser.  Therefore  mitigation

activities can be focused on th Recovery

hazard itself or the elements exposed to the threat. Examples of mitigation measures
which are hazard specific include modifying the occurrence of the hazard, e.g. water
management in drought proreeas, avoiding the hazard by permanently relocating
people away from the hazard and by strengthening structures to reduce damage when &
hazard occurs. In addition to these physical measures, mitigation should also be aimed
at reducing the physical, ecan@ and social vulnerability to threats and the underlying
causes for this wvulnerability. Mitigation thus includes retrofitting of critical
infrastructure by incorporating disaster resilient features, implementing long term
rehabilitation (infrastructurepsychasocial and livelihood), settingp and constantly
improving permanent mulpurpose relief shelters, conducting ‘lessons learned
exercises after each major calamity, revisit the disaster management plans, hazard,
vulnerability and risk assessmerdtandard operating procedures in light of new
experiences and manifestations of disasters etc.

| AEAAOEOAOC 1T &£# OEA 01 Al

According to Sendai Framework (202830), priorities of action are:
Understanding disaster risk

Strengthening disaster risk governance tananage disaster risk
Investing in disaster risk reduction for resilience

Enhancing disaster preparedness for eff e
recovery, rehabilitation and reconstruction

In line with these priorities, the objectives of KSPMre

2 C t




1) To identitfhyh h®t@ atse dvsultn@mabd ret ipfoyt etplogpal at i on

expas to such hazards
2) Td ay dowdealti nSetsaftoer Ideivsealst efro rr i sstka kreendaulcd & ro
to foll ow

nd

3) To enhance diefastée ©S¢ailki eonycewayt dfocab p scei

government | evel

4 To proactively wuwtilize print, audio, visual

5" Taconsthamthllyy ght the i mportance of disaster
devel opmefm tIthpat &l s

6) Tostrengthen dnlee gmeewat kotoédhr $ he Stateta@and |t h
functionasfftdet itveelhyni cal and scientific blac
state

7) To setiapti fihcaazlalryd peraocrvieyn war ni ng systems |an

8 Toperiodmpabhbeg and enmsiulk ed gonhneu nui pckaeteepaugoifniygs t e r
critical redundancy

9) Toperiodically improve and wupdate the Emern ge¢

Operating Procedures for ensuring structur ec

10)To strengthen community based di-gastenmen
l evel
11)To i mpl ement mitigation activities

12)To coordinate andiismpltememtehladbndg ita@atmon a

KSDMPs the guide f orstaacthedédevobpgectthieveab govfe

responsgand emiotviegati on

1.7 SATPA 1T £ OEA 01 Al

T Thpsan is applicable to the jurisdidgtiodn allhe
DM Az @5

T Thipsan will bteh raepapt! ei ncianbgl ed itsoa sd ieg a sshhmdauyads | @©\ne
affectcommunity beyond i tisr rienshpeercetnitv ec oopfi nggé nc
age, religion, cast e, race or ethnicity

T TherePparednestshekpbases of i stwidl I[i nbet hg v eprlnaend

depart memptra&lpapkdndy the respsctsiaeunodnl y d:

upon the dePactimemt 39 vd@®>=t he DM Act ,

T Th®esponse phase of t he haHamddowk | lon b ®
Manageim¥mlt umé Efler gency Oper atEtimemgerCent ISa |
Functi ons -Kdra@alSak R 002F60lh50 $ e cal amities el i gi

I g
) &
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prescrtihd®isoance Commi ssion and, tthhee SSeaatred hS

Rescue componermtasef wr éspdresegoverned as

a

194/ 2015/ DME @15 eadn®20GO ( Ms) No.-0203/520 T/
t he Stan eRdDIpaEES®RFIFmnd t hose arad amott i @ gp whv
eligible for assibBéanespeocdicae SiDdiRéati Jeedin he
KSDMPo,ar2ee itGomar k s efpoarr attheea $puprdmsessce | D@ d( ¢ n
of the DMThAoet St2a@®139.nci dent Commanders as
Chi ef Secretary and the Additional Chi ef
Different sttepardommearvdgiesnecy support to téguee®Rtyf
from t hlendcééntat €ommanders through the Stat

( SEOC)

19 Th&®coverhyawil | be govreerlmeedfmédy | aihe f or t he 5
Respons(eSDFRaFR)d prescri bed by Glbetetreame/NDd0 o8B 2
NDML da#0e&d01& and restricted onfloas stios atamacse
prescri be'dFimyantclee Ch4nthi s e oSt at e aSp emipfrioo
vide GO ( Ms) No. 108 R0EL 54 DMDEOaBMe8)Y 2015

dat eed2P3Kkor those calremintoite sa pwhriocvhed as
under , SDRE respective nodal depart ments

e
a

to earmark separate fundseftor ommhi& 3 merc pdDds €A ce

20015

1 Thei tMi gati on phase wgulidebengesveéMinteidgrtinied e s :

as | Xiedala Extraordinary Ga’¥maneabBygRR204R0.

pr esdcfrriobne t i me t @ tBexienteu thiyv et hGCeo nB S @ Mder (tShEeC

Gover nment
1.8 ! OOEIME@®UPOAPAOETI ¢ OEA bI Al
The Disaster Managememtct, 2005is related to entry 23 (Social Security and Social
Insurancelunder the ¥ Schedule of the Constitutiasf Indiaand thus State Gowvemnents have
equal obligation as the Government of Inéba implementing the provisions of th®M Act,
2005to ensurdlisaster risk reductiom the respective jurisdictionSection 23(1) of the DM
Act, 2005makes it mandatorfpr every State thave a State Disaster Management Plan (SDMP)

for every StateThe following documents form an integral part of the authority and legal
framework of this plan.

1. National Di saster Management Policy (NDMP
2. Ker al a St ate Di saster (@amManagnemamte n Ra | 9,1 1

( KSDMR, 2007)

A=)




3. Kerala State Disaster Management Policy, 20]

1.9 01 AT AAOGAIT 1 i AT O OEI AT ET A
As per Section 23 (2) of the DM Act, the|l S

Commi ttee (SEC) having regard to the guidellin

such consultation with | ocal lhethorepiesentdat

SEGay deensHE€Hal IThreevi ew the plan once every

to it I f needed, KSMMMAT he hei melpirmesrabf oflevellop

Management Plans in the State are given belpw

T 207: Constituted Kerala State Disaster Manaf(

T 2010: Received funds from National Di sastjer
Di saster Management Pl ans

T 2010: KSDMA released Kerala State Disastler
docutmemri or to preparing the complete dis|las
have any professionali,nsZ0Whtific and techni

T 2013 June: The 8SEIC3 haed ddi gopme dl 4t he St ate Emer
(SEOC) to prepdr8tahe Disastet Banagement | P
t wo years by engaging professional s

T 2013 November: Two Me nbleag sN dtf ia dnsgDiVig\p dard & teinaire c
St ate Disaster Management Pl an at. GUOMA atf
circul ated a new template for ipmr etphae i mgr Kg had

T 2014 Mar ch: Templ ate for preparadicbyc GEDQCe g
to major nodal departments for preparatiop
for approval

T 2014 May: Professional staff for preparing
wasecrtuo t 8EHOC vide GO (RtdlatNdMay®d224041/42 01 4/ DML

T 2015 January: Draft of the KSDMP was sent| t
comment s

T 2015 January: NDMA requesSEMP fGuUi cdeolmmeed,s 2Q

T 2015 February: Comme IStDMPf Gru s e @ ig@fdidc a toi dNrD MpAf

T 2015 Mar ch: Funds for preparing the State| P
vide GO (Rt) No. 1'5\eadr/ c2h0 1250/ IDSMD dat ed 24

T 2015 September: Repl y t ovittheet N dnr5a2d/ 2P0 &aN R dw a
onveadrom National Di saster Management Aut|ho




1T 2015 October: Di strict Di saster Manageme
prepared, approved by the respective Dis
Kerala State Disarsittey iManagsmhmettobel cROILb
(Rt) No. 3104/ /-2R206KDPDMD dated 30

1 2015 December: Dr aft Kerala State Disaster

pl acing before the KSDMA after incorporati
T 20S@&pt emiKeerr al a State Disaster Management
110 ) T OOEOARFATTICAMIAAIAOOAODPT 1T OEAEI EOEAO
The DM ARdhtebdates the establishment of
Aut hority, St at e Executi ve Comneinttt e A u tahnodr |
Accordingly t hkeerGadavaemendmetnhe oker al a St ate Di
2007 Keirdaé a Extraordinary Gaz’dtatre hS.2R.0F Na.me
vide N0o.R.583/ 20981 ¢gak®d31and S. R."®MarNdh.)2 &3/1

and notified the State Disaster Management
District Disaster Management Authorities.
1101 +AOBIOMAOA S$SEOAOOAO - AT ACAT AT O ' OOET OEOU

Vide Section 3 of th&KSDMR, 2007 the authority is composed of ten (10) members,
chaired by Chief Ministeand convened by Additional Chief Secretary, Revenue and Disaster
Management. The Chief Secretaimgtér alia Chairperson of the State Executive Comnjitiee
the Chief Executive Officer of KSDMA vide Section 14 (4) of the DM Act, 200t KSDMA
has threetechnically competenhonexofficio members nominated by the Chairman of the
Authority vide Section 3 (f) and (g) of KSDMR, 200&dditional Chief Secretry, Revenue and
Disaster Management is the Head of the Department of KSDMA @&de (Rt) No.
2181/2016/DMD dated 2B83-2016 The other eyofficio members areHon 6 bl e Mi ni s
Home and Vigilance, H o n Additioral QUiefrSecseryeHomef aodr A @
Head of State Emergency Operations Cemiiead ofState Emergency Operations Centreide
Section3 (4) of KSDMR, 2007 &mendmen2016 the Member Secretary of the Authority

The first KSDMA was constituted vid&§.R.O No. 395/2007 dated" May 2007
Presentomposition 0fKSDMA is notified vide S.R.ONo. 583/2013 dated {7July 2013 The
KSDMA shall meet at leastonceinaydamm t i mes of decl aration o
Executive Officer of KSDMA shall ensure the continstatutory functioning of KSDMA.

1.102 3 O0ARPAAOOEOA #1111 EOOAA T &£ +38%-!
Established as p&ection 20 (1) oDM Act, 2005 and Section 11 (2) KEDMR 2007.
The SEC shall meeting at least once in 3 months.
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SI. No Designation Role

1 Chief Secretary Chairman

" . . Convener and Head of th
2 Additional Chief Secretary, Revenue and Disaster Managen( Department of KSDMA
3 Additional Chief Secretary, Home & Vigilance Member
4 Additional Chief Secretary, Finance Member
5 Additional Chief Secretary, Health Member

1103 ' AT ET EOOOAOEOA $APAOOI A1 O

T Department of Disaster G@arnaige maNmt. waBI-20r0&d R
0O22005Thi s department has two wings, they| b
Cel l)

1T Depart ment of Revenue was renamed as Depajt
i n 2007 as Department Mahad@Rememtue viacdhha ®Q s ¢
240/ 2010/ DMD& d &@bnedd Mih@uisst er for Roeovr et nfuoel i oo 10
Di saster Management in the State

9 DMD( RevenueGoK)er nment Secretariat, Thiruvan,
department of Kerala StateTIbe sBBD enjalnReBgneasg g in
t he Tsunami Rehabilitation Project

Functions of the administrative depament

T Administrative functions as defined in the |

T Compil e, approve and <circulate agenda for| t
Aut hority and the State Executive Committee

1 Preparsesuand hie mi nut & eofSDtMAe amale tSIEMCgs o f

T I'ssue necessarpacacedbdenideec i ci dass of at her SDN
necessary Government | evel perusal s

T Al locate and approve the wutilization of St at

1T All ocate tamel w@wpiplriox &tdro nMiotfi ¢Sa taitcen DH usmads t

1T Approve the annwvaliwaskimgtphtans omfs under

1T Allocate and approve the wutilization of Sjta
Rehabilitation

9 Decide on work distribution K&DWMAen the i nst

T Appoint officers, consultarmKKiSSOMAnd empl oyeeées
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1.104 . T AAl $ADPAOOI AT OO

At the statelevel, the government has assigned nodal responsibilities to specific
departments for coordinating disasspecific responsedde Section & of the KSDMPo, 2010
Preparedness, response, recpvand mitigation of a particular disaster will be as per the
Departmental Disaster Management Plan prepared Swtgion 39 of the DM Act, 2005f the
respective departmemtiodal departmentand the specific disasters assigned to each department
are listel in Section 5.1

Each of these departments have their own projects under plan schemes and centra
schemes which contributes to the ovegaldl of disaster risk reduction.

1.105 #OEOEO - Al ACAI ADG®OAIOT OMUAOAO

The State Executive Committee of KSDMA tise StatelLevel Crisis Management
Group for Natural Hazarddde GO (Ms) No. 68/2011/DMD dated 6&-2011 The CMG shall
meet once in 3 month&nnexure 1 provides important telephone numbers related to emergency
operations in districts.

1.106 # OEOEO - Al ACAINTAOBOT [ ®P®ABA O
The State LeveCrisis Management Groufer Anthropogenic Hazards vide @ (Rt)
No. 6410/2013/DMD dated 291-2013is:

Sl. No Designation Role
1 Additional ChiefSecretary, Homand Vigilance Chairman
2 Additional ChiefSecretary, Revenue and Disaster Manager, Member
3 State Police Chief Convener|
4 Inspector General of Police, Intelligence Member
5 Commandant General, Fire & Rescue Services Member
6 Commandant, State Disastezsponsd-orce Member
7 Head (Scientist), State Emergency Operations Centre Member
8 Director, Institute of Land and Disaster Management Member

Anthropogenic hazards that falls under the preview of this CMG includes- petro
chemical accidents, festivities related accidefmeluding stampedes), fireworks accidents,
major mass transportation (road, railway & boats) accidents, air accidents, nuclear aacdents
boat capsizing.

The State Police Chief shall be responsible for the administration relating to this CMG.
The CMG is expected to meet at least once in thneenths and the decisions shall be reported to
the State Executive Committee by @ikairpersorn the next meeting of SEQhis CMG shall
meet at least once in 3 months for which the convenertskallthe necessary initiative.




1.107 #OEOEO - Al ACATIRAOBCAQEOD T £ $EOAOOAOO ET -ETARAO
The State Level Crisis Management GroupNitigation of Disaster in Mineside G O
(Rt) No.542/14/ID dated 2605-2014 is:

Sl. No Designation Role
1 PrincipalSecretary|ndustries department Chairman
2 Secretary, Disaster Management Departn Member
3 State Police Chief or his representative Member
4 Director General of Fire & Rescue Servicq Member
5 Director, Health Services Member
6 Director, Miningand Geology Nodal Officer & Member

1108 / £AFEAA T £ +AOAT A 30A0A $EOAOOAO - AT ACAT AT O | O
Establishedride GO (Ms) No. 400/2008/DMD dated-23-2008

Convener, KSDMA ifiter alia Additional Chief Secretary Ex-officio - Head of the

1 Revenue & Disaster Managementy GO (Rt) No. Department
2167/2016/DMD dated 1032016 P

> Member SecretafyKSDMA (Ex-officio) [inter alia Head, Ex-officio - Administrative
State Emergency Operations Cehtre Head of theOffice of KSDMA

3 Section Officer 1

4 Upper Division Clerk 1

5 Office AttendaniPeon) 1

6 Accountant 1

T Address: Of fi c'd Floodor KSDRWAv,en2e Compl ex, Pupl i

Thiruvanathdapabam3d3 Keral a

1 Tel /#+#+2®:(428331345

T Emakéral asdma@gmail . com

T Website: www.sdma. kerala.gov.in

f Functioning hours: 10.00 am to 5.00 pm, 6 dlay:
Functions of the Office of KSDMA
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T Preparnen utahhedpoan of aknSIIDMAt i | i zaelitslast BPungs effar
actimadeeasvailoarblbey btyheSEG&over nment

f Coordinating and i mplementing di sampgamelneidt i
NGOs, ot hes, dlep@aabk ene msthetindtlsp, gr oups et c.
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the meetings of SEC and KSDMA
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Established vide Section 6.8 of KSDMPo, 2010 and as provided irN#tenal
Disaster Management Guidelines National Disaster Management Information and
Communication System, 20based on direction videetter No. 0503/2013/NDMA/CBT (Pt)
dated ¥ Octaber 2013by National Disaster Management Authority determined by the State
Executive Committee and the Government vide powers vested on it under Section 69 and
Section 16 of DM Act, 2005, respectively.

Recognizing the necessity of conducting and cootiisly updating HVRA in the state,
the GolUNDP Disaster Risk Reduction Programme in collaboration with the Department of
Revenue and Disaster Management conducted a consultation workshep Ouctdber 2010.
Based on the conclusions and recommendatiortei®fnational workshop, the Department of
Revenue and Disaster Management in consultation with the Kerala State Council for Science,
Technology and Environment created the HVRA Cell as the research and technical laboratory of
KSDMA under the scientific sugovision of the Centre for Earth Science Studies (CESS) in April
2011. The Cell became fully operational in March 2012.

On 20 January 2014 the Government converted HVRA Cell as the State Emergency
Operations Centre (SEOC). The SEOC is also the researctee@mblogy laboratory of the
SDMA and directly functions under the Additional Chief Secretary, Revenue & Disaster
Management. All administrative matters related to the SEOC are made by the State Executive
Committee of KSDMA. Its dayo-day affairs are maged by Head, State Emergency
Operations Centre.

It is also the State Drought Monitoring Cell [GO (Rt) No. 7228/2012/DMD dated
24/12/2012]. It is staffed with a muddiisciplinay scientific team, presently Iembes strong,
spread over @listricts. The §OC implements a number of

research and data collection projects and is also entrt | KSDMA |

with the preparation of the State and District Disas | séc ’
Management Plans. It also manages the-®IDP project i

on Enhancing Institutional and Community Resilience] Adl. Chief Secretary, R & DM \
Disasters and Climate Change (2023817), Kerala. I

Member Secretary, KSDMA ‘

The SEOC is permitted to collect any data from & "

Government Institution in the state on a no cost basis |
(Rt) No. 3250/2011/DMD dated 29/07/2011]. The SEC ‘
presently functions in the Institute of Land abdsaster

Office of SDMA |

Implementing Agencies

Managment. A new building with fulfledged statef-the- . DDMA
art IT & Communication network for the SEOC is beir . ISLESDS

built opposite to Kanakakunnu Palace . Other Agencies




Thiruvananthapuram City. Once made operational, the building will house an intelligent decision
support system enabling the prediction & early warning of major hydr@orological hazards
and provide intelligent support for emergency operations.

SEOC isthe &state nodal office for the collection, compilation and analysis of any data
necessary foridaster risk assessment from all government departments and institutions on a no
cost .basi so

Government Ordenglevantto the creation and functions of SEOC are

GO (Rt) No. 2267/2011/DML Formation of Hazard, Vulnerability and Risk Assessment (
dated 2604-2011 (HVRA Cell) and approval of the Project Execution Plan

GO (R) No. 3250/2011/DMO State Nodal Office for th_e coIIec_tlon, compilation and analysi
any data necessary for disaster risk assessfrom all governmen

dated 2907-2011 R :

departments and institutions on a no cost basis

GO (Rt) No. 1941/2012/DMIL Revised Project Execution Plan defining the roles and functio
dated 3103-2012 HVRA Cell

GO (Rt) No. 7228/2012/DML

dated 2412-2012 Declaration as Sta Drought Monitoring Cell

GO (Rt) No. 416/2014/DMD date| Renaming of HVRA Cell as the State Emergency Operat
20-01-2014 Centre (SEOC)

GO (Rt) No. 2167/2016/DMD

dated 19032016 Streamlining the functions of SEOC

The State Emergency Operatiddentre is headed by State Relief Commissi¢8&C)
[inter alia Additional Chief Secretary, Revenue & Disaster Managejres prescribed in the
National Disaster Management GuidelinedNational Disaster Management Information and
Communication System, 2D1The SRCis asssted by officers of the SEOQ.he dayto-day
functionsof SEOCare managed bg Head (Scientitand areassisted by a trained team of
Hazard AnalystsThe administrative and financial functions of the SEOC are regulated by the
State Executive Committee through Additional Chief Secret&gyvenue and Disaster
Management as defined vidgO (Rt) No. 2167/2016/DMD dated -I8-2016 Organogram of
SEOC is agjivenhere.

In peace timestaff of SEOC isengagd in the peace time objectivesf the Centre,
while in the time of emergencies the staffengagd in the emergency time objectived the
Centre as defined in theHandbook on Disaster ManagementVolume 2 1 Emergency
Operations Centres & Emergency Support Functions Plan, Kerala, 2015

The SEOC is also the data fusion center and has high end Geographic Information
Systems and Satellite Image Processing facilities. Advanced redundant satellite based
communication networkKNational Disaster Management Services Projact) multichannel
terrestrial communications systems includingiF, GSM, 4G, 3G andbroadband internet




connectivity.Annexure 1 provides important telephone numbers related to emeigaer@ions
in the state and distrit

Thepresent staff 0SEOCis:

1 Head (Scientist) 1
2 State Project Officer 1
3 Hazard and Risk Analyst (Technical Expert) 1
4 Hazard Analysts Three in SEOC and one each in Kollam, Idukki, Ernakul 6
Thrissur, Kozhikode and Wayanad District Emergency Operations Centres
5 Field Assistant 1
1 Office Manager 1
2 Office Assistant 1
3 Office Assistant cunComputer Operator 1
4 ComputerOperator 1
5 Office Attendant 1
6 Driver 1
T Tel el Fax: -236l442049 471
T Emai | seoc.gok@gmail . com
T Website: www. di sasterl esskerala.org
f Functioning hours: 10.00 am to 5.00 pm (24
Objectives oSEOC
T Conduct and regul arly \ of
state
State E tive C itt
T Prepare the State and ‘aexecu'geomm'ee‘ s
T Conceptualize and i mpl State Relief Commissioner |y
systems (ACS, R & DM)
f Create and maintain t [ Head Scientist) | ‘bas
state L 7777777777777777777777777777 L 7777777777777
T Undertake research ptro iAimgmzt;:itairej ipeacetime&é rel
disaster risk reducti o  functons | Elw: ExtncHtone |
1 Foster research col | Senig;f tiigfnce T ext
. 2 Analyst
agenc es oL [Technical Expert]
1 Emergency Coordinati on | OficcManager | !
. . I Hazard Analysts
1 Preparation of fcarl asnull| [orc acsicant of SEOC & DEOCS
to Government of | ndia | ®Ccomputer
Operftors ’ Field Assistant ‘
SEOChas published the following: [Office pm—— |
1 Hazard Suscepti biarnaomcs sM.

W a |

er




from http://disasterl esskerala.org/ maps/

2 Handbooks on Di saster Managemenfaranac e anidalr

http://disasterlesskerala.org/ handbooks/
3 18 detailed investigation reportsar e aadfdrceud ialr
http://disasterl erssfkerrtad/a. org/ investigation

2

4 Scientific researchhtouppuitdi saet aclcessk dd &1 d r @m
5 Calamity memorandlat ape/ Adiceasti &dleedsloenr al a. or g/ «
6 Disaster Manamge maote RAsialplsd / di emst e rnhaensasgkeemean ta . o

pl ans/
7 I nforBabcbhbores ar entapcdd dilslastferdmsskeral a. or
8 I mportant Government dnderd/ di 8 a atcerelgassdld er af
pl ans/

g/
| rao
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The Institute of Land and Disaster Management (ILD&1)he administrative training
institute of Land Reveue Department. The M houses the Disaster Management Centre. This
Centre was created as directed by National Institute of Disaster Management for imparting
training to stakeholders in Disaster Managenwiié GO (M3 No. 24/2007/DMD dated 2Q1-

2007. This Centre is delegatedith the responsibility of conducting routine trainings to
stakeholder depaments in Disaster Management.

The DM faculty curently has the following staff:

1 Assistant Professs 2

T Address: Di saster Management Centre, I nstit
of Revenue and Disaster Managemern695BBB Nag
T Tel /#+#+%2B4(F7i123 65559
T Webswww.l denr al a. i n
T Functioningmduwr $:. 000.pM 6 days a week
Functions of the Disaster Managemeentre
f Training and capacity building of wvarious
T Offsite training and capacity building of
1 Prepar &ttiammaofd Operating Procedur-ebeadloca
emergencies and festivities)
T Maintenance adidsapkerpmafiagd¥EéEnt adepahnhemnea
St ate

ut
ar
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Vide GO (Ms) No. 368/2016/RD dated -26-2016the State Government has allotted 5
acres of land to National Disaster Response FdMBPRF) in Thiruvankulam Village,
Kanayannur Taluk oErnakulam District This land is for establishintpe Regional Response
Centre (RRC) for NDRF. The™Battalion of NDRF is based in Arakkonam, Tamil Nadu and
this causes a delay of at least 8 hoursatailing the services of the Force in Kerala. RiRC
will house a team of NDRF Keralafor reducing the response timalstantially.Presently, the
premises of the Civil Defense Institute, Thrissur houses a team of NDRF (47 men) and functions
as the RRQ@intil permanent facilities are established in the land allatt&anakulam

1.10.12 3 OAOA $2EA00W0 & AGORA A
Established aper GO (Ms)No. 262/2012/Home dated 110-2012 and GO (Rt) .
2421/2013/Home dated 318-2013
T The SDRF is stationed at Pandi kkad, Mal dpp
T The total strdRgthhsoff orbfe cabveadrseft h®e Ade
Ho ma sMe mber to THKHSDeMAber s foofraredepl| oyed i n
Thiruvanant hapur am, Er narkair qaang afhr it Bilreal riP o &
members of the force are trained by Natijon
T Addr@smmanRRRt Kordampbau , Pamadiaplpadam M
1 Emaiclmdt sraf. pol @keral a. gov. in
T Te+9D4@i132783,3¥983397

11013 # EOEI $AEAT AA )1 OOEOOOA

Established videGO (Ms) 214/2011/DMD dated 6®6-2011 in Viyoor Village of
Thrissur. The Institute has one training faculty appointed W@&® (Rt) No.1857/2016/DMD
dated 0203-2016.

The Institute presently houses the Regional Response Cainfational Disaster
Response Force (NDRF). The NDRF is engaged in providing trainimgrious stakeholder
departments and functions with ttnaining faculty ofthe Institute.

1.10.14 $EOOOEAO $EOAOOAO - AT ACAT AT O ' OOET OEOEAO
Established as p&ection 25 oDM Act, 2005and Section 14 of KSDMR, 200Vide
Kerala Extraordinary Gazet®R.O No. 264/2016 dated March 2016.
T The DDMA is a seven mBPmberi bod¢geChhaa trteedd bhyy d t
District Panchayath President

T The administrative matteed oel abgdthe NhgulL
section of the district collectorates




L

af
DD N

DM

T I'n Thiruvananthapur am, Pat hdahamsbapp arMawl
Kozhi kode tama &minenfurExecutive Officer of
Management

T I'n Kol l am, Kottayam, l dukki, FCahli & leadt i Way
Of fi cer oAfddDDMA niads District Magistrate (A

9 The first DDMASWRsOfRNomed77Vsa@@i0O8miar e2l0 @

1.10.15 $SEOOOEAO %l AOCAT AUu / bAOAOGETT O #A1l OOA
Vide Ltr. No. 24121/K1/2014/DMD dated 225-2014all District Disaster Manageamt
Authorities were directed to create District Emergency Operations C¢DEEXC) with 24 X 7

staff of Revenue, Police (with Police VHF access) and Fire & Rescue Services. This was

reiterated vide Ltr. No. 29426/K1/2015/DMD dated 626-2015 and Ltr. No.
26378/K1/2016/DMD dated 065-2016 The State Executive Committee, in its meeting held on
29" January 2015 approved tBSFP, 201%ide which necessary minimum requirements for the

creation of the DEOCs were formalizekhe DEOCs functions in a 100%fioor area in close

proximity to the Office of the District Collector in the respective collectorates.

Presently, DEOCs are functional in all Districts in 8tate.Telephone numbers of the

DEOCs are given below:

Thiruvananthapuran +91 (0) 471 2730045| deputycollectordmtvpm@gmail.co
Kollam +91 (0) 474 2794004 dmdkollam@gmail.com
Pathanamthitta | +91 (0) 468 2322515 dmpta03@gmail.com
Alappuzha +91 (0) 477 2238630 ddmaalp@gmail.com
Kottayam +91 (0) 481 2562201 dmdktm@gmail.com
Idukki +91 (0) 486 2232242 e6clerk@gmail.com
Ernakulam +91 (0) 4841 2423513 ddmaekm@gmail.com
Thrissur +91 (0) 487 2362424 tsrcoll.ker@nic.in
Palakkad +91 (0) 491 2512607 pkd-colt. msg@kerala.gov.in
Malappuram +91 (0)4831 2736320 mlipmdmd@gmail.com
Kozhikode +91 (0) 495 2371002 dmcellkozhikode @gmail.com
Wayanad +91 (0) 4936 204151 deocwyd@gmail.com
Kannur +91 (0) 497 2713266 dcknr.ker@nic.in
Kasargode +91 (0) 499 4257700 kascoll.ker@nic.in

The DEOCs ofWayanad, Ernakulam and Idukki are linked to SEOC vide VSAT

terminalsfunded under the National Disaster Management Services Project of NBMa4
DEOCs are equipped with VHF network.
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Kerala has 75 Talukslaluk Control Rooms are opéi@nalized during the monsoon
season or based on the need as determined by the DEOC or BE®OTaluk Control Roos
functions in the Taluk Office; 63 Taluk Offices are equipped with VHF Radio Network

11017 6 E1 1| ACA |/ AEEAA

All Village Officers ofthe Statehavefixed Closed UseGroupmobile phone numbers
provided by the Government. In addition, most village offices are equipped with internet
facilities. Based on the hazard susceptibility, 259 villages have been selected augipped
with VHF Radio Network.
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Hazard, vulnerability and riskssessment is the combined process of quantifying the

spatietemporal return probabilities of various hazards

the expected degree of damage that a given eleme
set of elementatrisk is exposed to and the expect
monetary losses when a given areexposed to hazard
within a given period of time. A disaster is when t
threat of a hazard become reality, and impactg
vulnerable society (Figure 2).

In the context of HVRA, the terms hazar

vulnerability and risk has specific definitions, th§ s Eco@ ik 0t 01 | ORGA GBHD

being:

1 Hazard (H): is the probability of occurrence of a potentially damaging phenomenon within a
specified pend of time, within a given area

1 Vulnerability (V): the degree of loss to a given element or set of eleraerisk resulting
from the occurrence of matural phenomenon of a given magnitude. Usually expressed on a
scale from (Qno damage) to 1 (total damage)

1 Elements at risk (E) means the population, properties, economic activities, including public
services, etc. at risk in a given area

1 Risk (R): theactual exposure of something of human value to a hazard, ofteessed in
monetaryvalue/time

The universally accepted method for conducting HVRA follows the guiding formula:

R=H*V* Amount
where, Amount is the monetamalue of theelement(skatrisk.

This is pictorially illustrated in Figure 3. All this is easily said than done. There are
complexities involved in all stages of this calculation, starting from hazard quantification (for
example, how to calculate the return probabitifyepidemics, road accidents, lightning strikes
etc.) to assigning a specific monetaalue to social elements at risk (for example, an ancestral
temple, a tomb, a pregnant woman, etc.). All the three components of HVRA have spatial and

temporal dimensios and the results if to be useful for administrators have to be spatially explicit




and thus have to be maps generated in a Geographic Information Systems (GIS) environment
that provides integrated spatial analysis capabilities.

The primary objective of wertaking a HVRA is to anticipate the potential hazards and

[oX

possible mitigation measures to help save lives, protect property, assets, reduce damage an
facilitate a speedy recovery. The HVRA helps the policy makers, administrators and the
community to ma& risk based choices to address vulnerabilities, mitigate hazards, and prepare
for response to and recovery from hazard events. Further, in areas identified as potential hazard
hotspots through HVRA, early warning systems that incorporate instrumentedonmgni
devices, higkend numerical predictive models and communication devices may be developed
and deployed such that sufficient time may be made available to authorities for evacuation and
implementing contingency measures in the eve of an impendirgjetisa

Risk, until recent times was considered as a burden. It is a burden when considered as a
possibility of loss. But risk is a motivation for the pursuit of improven{@&hte World Bank,
2013) Risk assessment alone will not ensure a disastfe society. The World Bartkas

identified five key insights in the process of risk management which includes:

1. Taking on risks is necessary to pursue oppo
mawel | be the worst option of all/l
2. To confront ri sk successfull wndihtadi $ espoase

when crises occmatatrmod prndeaeqtriavtee,d syisstke manajlge

3.l dentifying risksofifss naontd eonbosutgahc:| etsh et o rraidsek
identified, pri oroiutgihz epdr i avradk ea dadnrde spsuebd itch ajlct
4. For risks beyond the mé¢ame,of i shkdimandgaiment
action and responsibility at di fferent

internat inaornal commu

5. Government s have a <critical rol e I n manag |

environment ifoor arhdar eds paccrisi bi lcitt ys upamadr tjc h

vul nerabl e peopl e
Thus it is reiterated that HVRA alone will not ensure a safe society, but it is the first
step towards ensuring a disaster sensitive development plan which can ensure coouifiated p

and private action for disaster risk reduction.




The concept of vulnerability expresses the mdiltnensionality of disasters by focusing
attention on the totality of relationships in a given social situation which constitute a condition
that, in comimation with environmental forces, produces a disg&ankoff et al., 2004)

The scope othis chapteiis limited to the assessment of hazards and vulnerabilities of
Keralato major disasters in a heuristic mann&fulnerability is assessed in taluk level with
respect to populatiodensity. Vulnerability assessment is restricted to population vulnerability to
landslides, floods (riverine), drought, lightning and major industrial hazBwither, number of
public buildingsJength of roads (PWD and Panchayath), length of railway lines, length of other
communication lines etc. that may be exposethdjor hazardous phenomena are also assessed.
The methodology used is simple, replicable and repeatable year after year symhghmettic
relative assessment is possilffer example, lbod prone area is overlaid upon the population
density map of the Taluk and corresponding to the density of population the probable number of
people corresponding to the flood prone area in the taith respect to gpulation density is
calculated. Exposure of infrastructure is also assessed in a similar manner. No attempt has bee
made at this time to quantify the Risk in terms of Amount or Exposure in terms of vulnerability
curves as such standardisations are ybetufficially made for the country.

SECOPAADT OEAT OADOAOAT OAOEGAT 7 AD ®EIOE ArAn Aadi ACET 1
It is also worthy to note here thatdetailed Hazard, Vulnerability and Risk Assessment
is being undertaken under thational Cyclone Risk Mitigation Project and if the methodology
developed deems suitable to the State, Risk Assessment will be undertakenomitige years
utilizing this methodology
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