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ABSTRACT:

Disaster management is a multidisciplinary field, which requires a general coordination approach as well as specialist approaches.
Science and Technology system of a country allows to create policies and execution of technical inputs required which provide services
for the specific types of disasters management. Land administration and management agencies, as the administrative and management
bodies, focus more on the coordination of designated tasks to various agencies responsible for their dedicated roles. They get help from
Scientific and technical inputs & policies which require to be implemented in a professional manner. The paper provides an example
of such integration from India where these two systems complement each other with their dedicated services. Delhi, the Capital of
India, has such a disaster management system which has lot of technical departments of government which are mandated to provide
their services as Emergency Service Functionaries. Thus, it is shown that disaster management is a job which is an integral part of
Science & Technology system of a country while being implemented primarily with the help of land administration and management
agencies. It is required that new policies or mandates for the Science and technology organizations of government should give a primary

space to disaster management

1. BACKGROUND

Disaster management is a multidisciplinary field which comes
under the purview of various systems for coordination and
execution of activities. Different types of disasters need thematic
specialist approaches due to their very nature of specific events.
However, there are some common characteristics of institutional
arrangements which are required under a disaster management
framework Asia faces highest number of natural disasters. Floods
and landslides are common disasters in India. They cause damages
in terms of human lives as well as infrastructure loss. By creating
crisis / emergency situation mechanisms as integral part of policy
and planning, India can avert such damages or reduce the impact of
disasters. R & D in science and technology should focus more on
reduction and mitigation measures. Translating scientific
information in useful information for executing agencies is
required for the success of an integrated disaster management
system. There is a need to convert the scientific conclusions into
simpler terms which can be understood by the non-scientific and
non-technical people from land administration and management
system. (Neuvel et.al, 2006; Zlatanova et.al, 2006; Borkulo et. al,
2005; Cutter et.al, 2003; Noran, O., 2014, Guzman, 2003).

Advanced modeling systems are now in place many countries
including India which can provide the planners predictive
simulations under different levels of flood so as to create preventive
measures. Advancement in GIS and Remote Sensing technologies
has enabled to create spatial visualization in easy manner (Hec-
RAS, ArcSWAT, Mike 11). A water resource management policy
can make provisions for using technical advancements in this field
as preventive measures against floods (UNISDR, 2009; JICA).
Flood Warning System from Central Water System is an existing
example of this. Similarly Ministry of Earth Sciences, Government
of India R & D activities in Ocean based research can try to
minimize the impact of Cyclones and Tsunami like disaster
(MOES; NOAA Center for Tusnami Research; Nature Geoscience,
2013). In urban areas like Delhi, due to high congestion of traffic,
the problem of response time by Fire department is quite high. An

Intelligent Transport System can take care of it using Automatic
routing, traffic lights etc. (Kashif, 2013). The dedicated modeling
systems are available to help the planners & decision makers.
Transcad and Cube are some of the popular software with
modelling options for various challenges in transport planning.
Again inputs from GIS and Remote Sensing technologies are
embedded in such systems. Technical departments of Utility
Service providers can implement such provisions by nodal
ministries and R & D based outputs to real test.

B Technical Inputs
£ Sclence & Technology N
{
-

Disaster Management

Figure 1: Conceptual Diagram of Disaster Management
linkages with S & T System and Land Admin. & Management

India as a large country has a big administrative system which is
largely responsible on execution level for the disaster
management. With the growing natural calamities related to
climate change and the increased rate of urbanization, it is
required that the entities coming under the administrative system
must have the coordination level high enough to implement the
scientific inputs from the scientific and technical departments.
Without the implementation on the ground level, the scientific
information generation and its analytical value is of hardly any
use except for policy making. Policies must define mechanisms
also for implementation while considering the situations during a
disaster event. The scientific analysis has to be incorporated in
the execution plans for disaster management but must consider
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the role of various stakeholders in the form of self-help groups from
community, private firms, government departments and
international organizations involved with such events. India has a
large network of NGOs working in Urban and Rural areas. It also
has the significant presence of international institutional
mechanism. To take leverage of such mechanisms presence and to
exploit it to its full potential, integrated disaster management is a
must requirement.

In this study, it is aimed to highlight the disaster management, as
shown in Figure 1, as an integral part of science & technology
system of a country as well as its land administration system. This
will create an increased understanding of the policy and execution
level coordination activities with generic and specific
requirements. For this purpose, the potential linkages of Disaster
Management are shown with various entities coming under Indian
Science & Technology Management System. Linkages between
Land Administration & Management System of Delhi, the capital
of India, with Delhi Disaster Management are also explored. Thus
the linkages are explored at two different geographical scopes of
national and provincial level.

The paper briefly describes the Indian disaster management
framework involving a brief background of evolution of disaster
management authorities at various levels and the significant role of
ministry of home affairs. It goes on describing the relation of Indian
science and technology system with disaster management in
general which involves various ministries and the nodal
departments responsible for different types of disasters. It proceeds
with giving brief details about Delhi, the capital of India, disaster
management system. Further, it goes on detailing the various
entities of land administration system of Delhi including their main
functions and what role is played by various entities of this system
in disaster management.
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Figure 2: Institutional Structure for Disaster Management in
India; (Source: Patwardhan et al, 2007)

2. INDIAN DISASTER MANAGEMENT FRAMEWORK

Indian actions on Disaster Management took an institutional shape,
as shown in Figure 2, first time in the form of Natural Disaster
Management Division under Ministry of Agriculture in year 1992.
Later, in 1996, Agriculture ministry setup National Centre for
Disaster Management. In 2002, report of the High Powered
Committee on Disaster Management came out and in 2003,

Disaster Management mandate was shifted under Ministry of
Home Affairs. In 2005, Disaster Management Act came which
paved the way for the establishment of National Disaster
Management Authority, State and District Management
Authorities as shown in Figure 2 (Patwardhan et. al, 2007).

Ministry of Home Affairs is a central government entity
responsible for disaster management activities in whole India. It
has a National Disaster Management Division. The Division is
responsible for response, relief and preparedness for natural
calamities and man-made disasters (except drought and
epidemics). The Division is also responsible for legislation,
policy, capacity building, prevention, mitigation and long term
rehabilitation (MHA-NDMI).

In this context, it is imperative to mention a Pan India initiative
of the ministry. The IDRN (India Disaster Resource Network —
www.idrn.gov.in) is a nation-wide electronic inventory of
essential and specialist resources for disaster response, covering
specialist equipment, specialist manpower resources and critical
supplies. IDRN has been initiated by Ministry of Home Affairs
(MHA) in collaboration with United Nations Development
Program (UNDP) to systematically build the disaster resource
inventory as an organized information system for collection and
transmission of information about specific equipment, human
expertise and critical supplies database from District level to
State level to provide availability of resources for disaster
response, so that disaster managers can mobilize the required
resources within least response time (MHA-IDRN).

3. INDIAN SCIENCE AND TECHNOLOGY SYSTEM-
RELATION WITH DISASTER MANAGEMENT

Department of Science and Technology, Ministry of Science and
Technology, Government of India, is established with the
objective of promoting new areas of Science & Technology and
to play the role of a nodal department for organizing,
coordinating and promoting S&T activities in the country. Figure
3 presents Indian S & T system in graphic mode while focusing
on central government S & T structure & its functioning
hierarchy. Based on this, the present study tries to establish
disaster management as an integral part of mandate / objectives
of the planning commission & mentioned S & T ministries.
Corresponding organizations down in the hierarchy to these
ministries and the planning commission are not explored further
due to the limited scope of this study as well as considering the
same mandate as of ministries & planning commission.

In addition to the ministries mentioned in the above S & T
system, it is important to describe the role of Ministry of Water
Resources, River Development & Ganga Rejuvenation and
Ministry of New & Renewable Energy as a part of Indian S & T
system due to its scientific & technological activities as well as
their role in Indian Disaster Management activities. The role of
Department of Atomic Energy and Department of Space, which
is directly under Indian Prime Minister, is also described.

Gautam P. K., 2013, mentioned nodal ministries for disaster
management which is referenced from National Disaster
Management Authority website, accessed on June 23, 2011. It
includes many ministries mentioned in our S & T System as
nodal point for particular disasters grouped under broad
classification.
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Figure 3: Indian S & T Structure; (Source: IndiaGate, European

Commission, image)

Gautam P. K., 2013, mentioned nodal ministries for disaster

management which is

referenced from National Disaster

Management Authority website, accessed on June 23, 2011. It
includes many ministries mentioned in our S & T System as nodal

point for particular

disasters grouped under broad classification.

Disasters Nodal Ministry

Earthquake and MHA/Ministry of Earth Sciences/IMD

[Tsunami

Floods MHA/Ministry of Water
Resources/CWC

Cyclones MHA/Ministry of Earth Sciences/IMD

Drought Ministry of Agriculture

Biological Disaster

s [Ministry of Health and Family Welfare

Chemical Disasters

Ministry of Environment & Forests

Nuclear Disasters

Ministry of Atomic Energy

Air Accidents

Ministry of Civil Aviation

Railway Accidents

Ministry of Railways

Table 1: No

dal Ministries for Disaster Management

Based on the information available with various ministries, Table

2 provides specific
the ministries

disaster type focus and department/division of

Information (MCIT-CERT-In, 2015;
Technology National Cyber Security
Policy, 2013).
Science & NRDMS; Earthquake, Landslides
Technology Seismology (DST-Seismology, 2015;
Division DST Road Map-Landslide)
Defence* Coast Guard Oil spill
(National Oil Spill Disaster
Contingency Plan, 2013)
Health & NACO HIV AIDS
Welfare (NACO, 2015)
Environment Hazardous Chemical Disaster
& Forest** Substances (MEFCC-HSMD, 2015)
Management
Division
Ministry of Central Water Flood
Water Res., Commission (MOWRRDGR, 2015)
River
Development
and Ganga
Rejuvenation
Department of | -- Nuclear Disaster
Atomic (DAE, 2015)
Energy
Dept.of Space | Indian Space Landslides, Cyclones,
Research Earthquakes, Coastal
Organization Vulnerability
(DOS, 2015)
Planning Dedicated Flood, General
Commission Working (Planning Commission;
Groups, Planning Commission,
Guidelines 2011; Working Group on

Disaster Management,
2006)

Ministry Department Focus Disaster Type
/Division
Agriculture Department of | Drought, Hail, Storm, pest
Agriculture attack, frost/cold wave.
and (DAC, 2015)
Cooperation
(DAC);
Drought
Management
Division
Earth Sciences | IMD, INCOIS | Tsunami, Earthquake,
Severe Weather Conditions
eg. Storm Surges, Flood
(MOES-IMD, 2015; DST-
Seismology, 2015; MOES-
INCOIS, 2015; MOES-
EWSTSS, 2015; MOES-
EHA, 2015)
Communicati | CERT-In Cyber Threats, Incidents
on & and Emergencies

disaster response in general
** Environment, Forest and Climate Change

* Indian Armed forces, under Ministry of Defence, help towards

Table 2: S & T ministries of India and focus on specific disaster

type

4. DISASTER MANAGEMENT SYSTEM OF DELHI

According to Indian Disaster Management Act 2005, Delhi
Disaster Management Authority and other relevant committees
& functionaries had been established. The figures 4a show the
organizational structures.

Principle Secretaries of Home, PWD, Revenue and Urban

Development are Committee members.

District Disaster

Management Authority is headed by District Magistrate as
Chairman. Senior officers of Police, Municipal Corporation,
PWD and Health are Authority members.

In the district level authority as well as ESF (Figure 4b and Table
3), the involvement of various administrative and thematic
agencies is clearly visible. This includes security agencies, land
management agencies as well as utility service providers. State
Executive Committee of DDMA is headed by Chief Secretary as

CEO.
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Chairperson
Hon'ble Lt. Governor
Govt. of NCT of Delhi

Vice Chairperson
Hon'ble Chief Minister

Member
Pr. Secretary (Home)

Member

Member
[ GOC (HQ)

Hon’ble Minister in charge ] [

) (

Member
Chief Secretary / CEO

J

Convener/Member
Pr. Secrotary (Rev) Div. Comm.

Member
Comm. MCD

Member
Jt. Secretary (DM) MHA

Figure 4a: Delhi Disaster Management Authority (Source:
DDMA-GNCTD)

EMERGENCY OPERATION

Incident Commander
District Magistrate

[ D O U A N A O B e

Figure 4b: Emergency Support Function (Source: DDMA-
GNCTD)

4.1 Delhi Land Administration and Management System-
Relation with Disaster Management

In this section, various entities of Delhi are included which are
involved in land administration or management primarily and
contribute towards the disaster management activities in Delhi
Emergency Support Functionaries Framework, which are given as
follows:

o Revenue Department, GNCTD - Delhi is divided in Eleven
Revenue District. The District Administration carries out variety
of functions including magisterial matters, revenue courts, issue
of various statutory documents, registration of property, conduct
of elections, relief & rehabilitations, land acquisition and various
other areas. (Revenue Department, Delhi)

e Urban Development Department, GNCTD - Plan for various
infrastructure facilities and essential services being implemented
by various agencies for works such as Water Supply, Sewage
Disposal & Sanitation, Urban Poverty Alleviation and various
municipal services; formulates policy, provides funds, monitors
and coordinates the activities, of the Urban Local Bodies, (Urban
Development Department, Delhi)

e Central Public Works Department Delhi (CPWD)- A
comprehensive construction management department, which
provides services from project concept to completion, and
maintenance management (CPWD, MoUD)

e Public Works Department, GNCTD (PWD)- Engaged in
planning, designing, construction and maintenance of
Government assets in the field of built environment and
infrastructure development (Public Works Department, Delhi).

o Municipal Corporations of Delhi (MCD) - Responsibility of
maintaining, upgrading and developing civic amenities
efficiently (MCD, Delhi).

s |18 |2
S5 5 £ o
£8|3 88 m
Ooa| o Or =
ESF1 | Communic | MTNL NIC, Police, Revenue
ation Wireless, Pvt.
Telecom
ESF2 | Evacuation | Police Army, Health Dept.,
Department Civil Defence, Delhi
Fire Service, NCC
ESF3 | Search & | Secretary Fire Deptt., Police,
Rescue Home Civil Defence, Army
ESF4 | Medical Secretary Major Hospitals,
Health/Tra | Health CATS, St.  John
uma Ambulance, Civil
Defence
ESF5 | Equipment | Secretary MCD, PWD, NDMC,
Support Urban DCB, DDA, lJal
Development | Board
ESF6 | Helplines, Principle All Emergency
Warning Secretary Support
Disseminati | (Revenue/Dis | Functionaries (ESFs),
on & | aster Media Agencies
Coordinatio | Management)
n Media
Coverage
ESF7 | Drinking CEO, Jal | DJB
Water Board
ESF8 | Electricity Secretary Transco, Power
Power Companies
ESF9 | Relief Principle Civil Supplies
(Food & | Secretary Corporation,  Civil
Shelter) (Revenue/ Defence, Volunteer
Disaster Organization,
Management)
ESF1 | Debris & | Commissioner | PWD, NDMC, Cantt.
0 Road , MCD Board, DDA, MES,
Clearance CPWD
ESF1 | Law and | Commissioner | Civil Defence, Home
1 Order , Police Guards
ESF1 | Transport Secretary DTC, DMRC
2 Transport

Table 3: ESF Delhi; Source: DDMA-GNCTD

¢ New Delhi Municipal Council (NDMC)-New Delhi Municipal
Council consists of only 3 per cent of the area and 3 per cent
of the population of National Capital Territory of Delhi. (New
Delhi Municipal Council, 2015).

¢ Delhi Cantonment Board (DCB)- Board functions as a local
municipal body for Delhi Cantonment Area (DCB, MOD).

o Delhi Development Authority (DDA)- To formulate a Master
Plan for covering the present and future growth of Delhi; To
acquire, hold, manage and dispose of land and other property;
To carry out building, engineering, mining and other
operations (DDA, 2015).

o Delhi Jal Board (DJB)- production and distribution of drinking
water; treatment and disposal of waste water through an
efficient network of about 7000 Km of Sewage lines across
Delhi (Delhi Jal Board, Delhi).

o Delhi Transco- Generation and transmission of Electricity in
Delhi (Delhi Transco Limited).

o Delhi Metro Rail Corporation (DMRC)- Implementation and
subsequent operation of Delhi MRTS (DMRC, Delhi)
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o Delhi Transport Corporation (DTC) - To provide or secure or
promote an efficient, economical, reliable and properly
coordinated system the road transport in Union Territory of
Delhi and any extended area (DTC, 2015).

These entities look at planning to execution stages of land related
developments and maintenance. In addition, the utility services
providing institutions are also contributing towards the emergency
support. The utility services consume land space in 2D as well as
3D.

5. DISCUSSION

Indian disaster management system has taken a holistic approach
by including various entities of S & T system and land
administration & management system as shown in Figure 1.
Central ministries of S & T themes carry a responsibility of national
scale as nodal ministries for thematic disaster types. The various
ministries or their line departments are responsible for execution of
the policies but it is a fact that they have to work in tandem with
the (land) administration agencies. The policies and execution
system of scientific departments and land administration system
aim to do the disaster management although with different
orientations.

Ministry of Home Affairs (MHA) is the nodal agency with overall
coordination responsibility for disaster management at national
scale. Delhi, being the national capital territory has dual
administration mechanisms by central as well as its own state
government. Its disaster management system, clearly distributes
the responsibility among the various agencies and most of them
belong to Delhi land administration system in one way or the other.
In the light of these facts, it can be inferentially drawn that our
national S & T policies should include disaster management as a
proactive planning step with provisions and measures to be taken
for Disaster Risk Reduction and Response phases. Currently Indian
Science, Technology and Innovation policy 2013 has no such
provision. It vaguely hints this way by stating that new structural
mechanisms and models are needed to address the pressing
challenges of energy and environment, food, water and sanitation,
habitat, affordable health care etc. but there is no direct indication
towards disaster management. It also mentions of serving as a
source of strategic knowledge to cope with the challenges of
climate variability and change (Indian STI Policy, 2013).
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