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Foreword

A well-considered strategy and flexible mechanisms are necessary in order to
make flood risk mitigation and management a reality. This calls for a concerted effort on
the part of several sectors including national and state governments, activists, NGOs. A
crucial component involves sensitizing civil servants on flood mitigation issues so that they
bring to bear the appropriate perspective in planning, implementing and monitoring
activities related to flood disaster management.

Section 42 Sub Section (9) (a) of the Disaster Management Act 2005 specifically
ordains the NIDM to develop training modules. Accordingly, the present training module
titled “Flood Risk Mitigation and Management is developed. It is the first time that a
module, which will be used in training courses on Flood Management all over India has
been designed by National Institute of Disaster Management (NIDM). The module is the
end result of several months of study, discussion, confabulation with many experts and
feedback from participants of training programmes on flood.

The module was validated in the courses of training programmes and a pilot run was
also conducted in the NIDM. The reading material, the select bibliography, glossary and
the select web links on flood will enable facilitators to adequately equip themselves in
conducting training courses more effectively.

A module of this nature, prepared for use all over the country, is bound to have
certain shortcomings; we trust that users will communicate their views to us so that we

can strive to make this module more effective.
ol
~ (Satendra)

Ph: +91-11-23702445, Fax: 011-011-23702446, E-mail: ed.nidm@nic.in, Website : nidm.gov.in
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MODULE AT A GLANCE..... \

Name: Training programme on Flood Risk Mitigation &
Management

Developed by: National Institute of Disaster
Management (NIDM)

Technical Support: Central Water Commission (CWC),
New Delhi

Total number of modules: 5

Target Group: Senior & Middle level Officers from
various sectors of Central and State Governments

Training programme on the basis of this Module
requires:

No. of Training Days: 5 working days

No. of Training Hours: 27-30 hours

No. of Trainers required: Two

No. of Resource Persons: Ten

Type of Training Hall: Movable tables and chairs
Sitting Arrangements: Row & Column type

N N N N S

All Training Materials: As mentioned
No. of Total Pages: 103 excluding Annexures
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MODULE USER’S GUIDE

Who shall use the module?

This shall be used or guided by a person who has already undergone the training
or involved in conducting training programmes. However, the module is self-
explanatory and complete, so that a new person can also use it effectively. The
under mentioned organizations/ people are the potential users of the module:

= Disaster Management Centres located in State Administrative Training
Institutes (ATIs), State Institute of Rural Development (SIRDs) and other
training institutes at regional and district levels in the above-mentioned
departments

=  People working in NGOs/CBOs and social organizations
= Volunteers in NCC, NYKS, NSS
= NDRF and first responders teams

HOW TO USE MODULE?

The design brief - an introductory chapter of this module will provide the users
the objectives of the module, target group, basic structure and emphasis of the
module, methodologies and other concerned informations to module.

The chapter on pre and post training assessments will guide on how to carry
out evaluation assessment of the training programme with the sets of subject
concerned questionnaires to be used and other necessary details by trainees.

The technical sessions of the training initiate from then onwards as per the
contents of sub-modules i.e. learning units and would be done in an elaborate
manner during each session with proper facilitating guidelines.

The session wise contents will be provided and the trainers can proceed day
wise as per the suggested programme schedule given in Annexures.

Albeit, the sub-modules such as inauguration, valediction, recapitulization,
feedback, etc. do not describe the total duration of a sub-module. It is reflected
in the suggested programme schedule. The purpose of doing so is to provide
little flexibility to the trainers to arrange or plan the sessions daily as per their
convenience or institute’s protocol.

Trainers Guide

The trainer or facilitator or the programme director may find the following tips
useful for conducting the programme smoothly.



General

During the inauguration session, the trainees should be asked to put their
mobiles/cell phones in silent mode. In case of an urgent call, they should
go out to receive the call and join back the session. They should also be
asked to take prior permission with valid reasons, if they are to miss a
session in between.

All group activities (if possible & convenient) should be photographed and
be shown after the training sessions are over every day.

A group photograph should be taken on day 3 or 4, which is given to the
trainees with the certificate on last day of the programme.

Participants list with name, designation, address, contact numbers and
e-mails should be circulated at least thrice during training before the final
printout is brought out for circulating along with certificate and group
photograph. One copy is to be circulated, so that all of them can make
necessary corrections on that and give the same back to the trainer/
programme director/coordinator.

All the training materials and equipments should be kept ready before the
training.

The trainees should be informed about the duration of lunch and tea/
coffee break and other group activities clearly every time. They should
also be informed about the time when the next day’s activity starts.

The trainees should be informed to share their problems during the training
and also on logistic issues so that every possible care should be taken to
make their stay comfortable.

During the programme, the duration of each session specified in various
sub-modules may vary from the actual duration of the session, depending
upon the number of trainees participating in the programme. As most of the
sessions are very much process oriented and trainees centred, the duration
would largely depend upon the size of group. So, the total training hours
vary between 27-30 hours.

The trainee shall not be given a certificate if he remains absent for more
than one hour during training days. Exceptional cases may be considered
favourably at the discretions of the programme director or coordinator.

Training specific

The programme has some common sessions everyday, which are not reflected
in the programme matrix, but mentioned in programme schedule to avoid
repetitions. The trainer should keep the following points in mind:
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The trainees shall be informed that the programme follows a strict time
table and the minimum training hours would be seven hours per day for the
entire duration. So they should book their return tickets accordingly.

The training days (except first day) shall start with a recapitulation session
which should be ideally of 15 minutes in the morning.

Following the recapitulation, group presentation on the manual review,
which should be of 10 minutes for each group (if the number of groups are
two or three) needs to be done.

Group composition shall change for every activity/ exercise through
various methods. This would expedite the process of group support net
work building process.

Trainer’s note will be there in every session, which will guide the trainer to
proceed step by step.
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MODULE DESIGN BRIEF

TRAINING OF TRAINERS MODULE
ON

FLOOD RISK MITIGATION AND MANAGEMENT

Introduction

Disasters have been mankind’s constant companion since time immemorial.
Natural disasters continue to strike unabated and without notice. The previous
decade, International Decade for Natural Disaster Reduction (1990-2000),
was dedicated to promoting solutions to reduce risk from natural hazards.
The decade, on the contrary, ended with more deaths from more disasters,
involving greater economic losses and more human dislocation and suffering.
It was then realized by the international community that the dedication of a
decade to the core issue could not be expected to solve the repercussions of
centuries of mismanagement and of passive fatalism before the vagaries of
nature. Natural disaster is a high impact phenomenon, which has potential to
wipe out years of development in a matter of few minutes or hours or over an
extended period of time. Although disasters cannot be prevented fully, their
impact can be reduced with better disaster management strategies aided by
latest technological development.

Natural processes, such as cyclones, weather systems and snowmelt, can cause
floods. Failure of levees and dams and inadequate drainage in urban areas
can also result in flooding. Although loss of life to floods during the past half-
century has declined, mostly because of improved warning systems, economic
losses have continued to rise due to increased urbanization and development.

Target Group
The following are the target audience for the training programme:

Senior officers from District administration and from State government
departments of Agriculture, Revenue, Irrigation, Health, PHED, PWD, Road
& Highways, Food & Civil Supplies, Police, Environment & Forests, Animal
Husbandry, Drinking Water Supply, Civil Defence, Municipal Corporations,
Panchayati Raj and Rural Development, Officers of Central Government
Agencies/ Ministries like IMD, CWC, DoT, Armed forces, NDRF, Railways, and
NGOs & CBOs, etc.
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Entry Behaviour

Target Level of trainees : Senior/Middle level Officers,
trainers and field workers

Age 25-50 years
Years of Service > One to 25 years
Educational qualifications : Graduation as minimum
Disaster Experience :  Substantial/Little/Nil
Flood Disaster Management Experience : Little/Nil
Medium of Instruction :  English/Hindi

Aims

The training will primarily focus on enhancement of knowledge and skills of
the participants to understand and respond to various issues in Flood Mitigation
and Management. The programme aims to produce a corpus of trainers who can
disseminate the knowledge and skills acquired on flood management amongst
their colleagues and subordinates.

Learning Objectives

On the basis of the module at the end of the programme, the trainees would
be able to:

*

enable to understand and appreciate basic concepts of Natural Disaster
Management.

enhance understanding concerning the nature, extent of the threats
and the value of counter measures to combat the adverse impact of
floods.

develop administrative capabilities to plan and implement disaster
preparedness strategies.

provide forum of interchange of ideas and views pertaining mitigation
practices for flood disaster.

provide the knowledge and skills for conducting training on the
subject.

Methodology

The programme has five modules that impart the information and skills in flood
problem analysis, understanding and appreciation of the various aspects of flood



disaster management and determination towards the measures to achieve the
goal of flood risk reduction. The training methodology includes the following
procedures:

v

AN N N N VY N NN

Lectures on Power Point/ Over Head Projector (OHP) etc. by Resource
Persons.

Group or Syndicate Exercises

Interaction through panel discussion

Needs assessment

Role players

Individual work and case studies
Participatory learning/Experimental learning
Field trips & Film shows

Handouts i.e. Photostat copies of the presentations other published
matter on flood disaster management.

Training Materials and Equipments Required

v

ANV N N N N NN

Computer

LCD Projector/ OHP

Flip chart and its stand
Speakers

Mike

Markers

Chart sheets

Folder and other training kit

Photocopies/printouts of concerned resource materials, etc.

Teaching Aids

ToT Workbook: The workbook i.e.module will help the trainees to note down
the highlights of each session in the page related to that session.

Handouts: The essential session related papers/articles of the presentations
will be given to trainees during the programme for their use.

Exercises: Group exercises which are to be used by trainees during the training
programme.
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Case study: Small case studies to be given to the groups of trainees to carry
out lesson learnt session as part of internalizing the basic skills of flood risk
mitigation measures and management.

Compact Disc (CD): Resource materials such as power point presentations,
reading materials and photographs, used in the training programme.

Reading materials: Trainees are to study or review the matter on flood disaster
management during or after the training programme.

Contents

Basic concepts of Disaster Management,

Definitions, Hazard, Disaster, Risk, Vulnerability, etc.,
Significance of Disaster Management,

Disaster Management Cycle,

Disasters & Development, Disaster Management System in India,

Flood disaster management, Causes & Conditions, Characteristics,
types & nature,

Meteorological aspect,

Flood situation in India, Global concerns, Flood risk assessment,etc.
Mitigation measures (Structural and non-structural),
Field visit to flood control measures,
Institutionalization and Policy approach
Preparedness Planning,

Disaster Management Planning (DMPs, SOPs & ESFs,)
Training & Capacity Building,

Training Need Assessment

Public education & awareness,

Community Based Disaster Preparedness (CBDP),
Role of NGOs and CBOs, Role of Media,

GIS and RS application in settlement planning
Emergency Response,

Damage Assessment Techniques,



e Incident Command System,etc,

e Health Care, Management,

e Responding to the needs of Gender issue & vulnerable groups,
e New issues like impact of climate change,

e Lessons learnt based on case studies
Language of Instruction

The medium of instruction would be primarily English, but Hindi would be used
as and whenever required.

Group Size

A total of 20-30 trainees can be trained at a time, however 20 is an ideal
number. More than 30 trainees should not be allowed as most of the sessions
are based on exercise and field visit. So, it will be difficult for the trainer to
give individual attention to trainees during the programme.

Description of the Training Hall

As the training is group work and exercise, it is highly recommended that
the training conference hall should have removable furniture for the sitting
rearrangement in the hall.

Sitting Arrangements

The sitting arrangement of the trainees should be done in row & column or in
two rows type with tables and chairs as per the design of training hall to adjust
20 to 25 trainees. At the time of group exercise, the four or five circles having
five trainees in each group should be arranged in the hall on fourth day of the
training.

Trainers/ Facilitators/ Resource Person Required

At least, a total of 12 trainers and resource persons may be required for the
entire duration to conduct this module based training programme. It would
be better if two trainers stay for the entire duration of the training. This
will be helpful in building the course context and delivery of the module in
a better way and will make the learning process continuous and consistent.
The trainees can also refer/raise their doubts at any point of time during the
training programme.
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Expected Outcome

An in-depth knowledge about the flood disaster management and its skills shall
build the capacity of trainees on different aspects of flood disaster management
and the competencies to train persons at the State and District levels.

Evaluation and Validation

There will be two types of formal evaluations carried out during the five day
training programme. The trainer is expected to evaluate day-wise individual
sessions based on the feedback received during the recapitulation session. A
formal evaluation of the programme will be done after the programme. The
evaluation of skill transfer would be done during various sessions where group
exercise is to be carried out.



Module 1.1

DAY ONE
FLOOD DISASTER MANAGEMENT SYSTEM IN INDIA

This module consists of the following four learning units:
Learning Unit 1.1.1: Pre and Post Training Assessment
Learning Unit 1.1.2: Disaster Management - An overview
Learning Unit 1.1.3: Flood Disaster Management
Learning Unit 1.1.4: Flood disaster experience sharing

Objectives

The key objectives of the module are to:
1. carry out a pre training assessment to know the entry level behaviour/
awareness of the trainees
2. enable the participants to understand and appreciate basic concepts
of natural disasters and disaster management system of India

3. enhance understanding concerning the nature, extent of the threats
and the value of counter measures to combat the adverse impact of
floods.

4. developideason integration of flood disaster preparedness & mitigation
measures with developmental programmes in terms of a safe national
development through the concerned case studies.

5. collect and record disaster experiences of the trainees

6. To provide forum for exchange of ideas and views pertaining to flood
mitigation, response and recovery.

Duration
Maximum five day and 6 hours per day including inauguration session.
Methodology

The programme has five modules that impart the information and skills in flood
problem analysis, understanding and appreciation of the various aspects to
flood disaster management and determination towards the measures to achieve
the goal of flood risk reduction. The training methodology includes the following
procedures:

e Lectures on Power Points/ Over Head Projector (OHP), etc. by Resource

Persons.
e Group or Syndicate Exercises
e Interaction through panel discussion
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Flood Disaster Management System in India

e Individual work and case studies
e  Experience sharing
e Field trips & Film shows

e The Handouts i.e. Photostat copies of the presentations & other
published matter on flood risk mitigation and management.
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Module 1.1

Trainer’s Guidelines

Following are the instructions to trainers / resource persons for handling the
sessions effectively:

¢

The course director of this training programme should adequately equip
himself/herself by reading the relevant literature on the subject and
preferably by attending flood training programmes.

Though it may be necessary to bring in out side experts as guest faculty,
it is essential that one faculty from the NIDM functions as the Course
Director providing continuity to the training and to support and facilitate
the learning process.

The reading material is provided by the Course Director or Coordinator/
resource person to trainees. The resource persons should read them before
starting the programme so that trainee gains a thorough knowledge in the
subject area. The trainees may be given separate set of reading material
in the form of brief articles on each topic covered in the module. It is
desirable that this is supplied to them well on first day of the course.

The select bibliography is meant for the Course Directors or Coordinators
and resource persons handling sessions. They may equip themselves by
reading the books, articles etc. referred to. Besides, they may refer to
other materials they come across since the bibliography given is only a
select one.

A glossary of terms relating to flood is also given in the module. We suggest
that the course directors and resource persons go through it. Copies of this
may also be supplied to the participants along with the reading material or
as hand out.

A select list of web links on flood is provided and the course directors/
resource persons are advised to update their knowledge on recent
developments in the field by using the same.

The suggested timings of the programme are from 9.30 am to 5.30 pm with
90 minutes for each session. This is required for adequate coverage of all
sessions in a day. It is better to make the programme a residential one. This
will enable the participants to spend the evening hours in studying cases,
go through the reading material, exchange their views and so on.

Each session has to be participatory and experiential. The participants may
be encouraged to ask questions, seek clarifications, share their personal
experience and express their views freely and frankly.

The reading material provides national level data on demographic and
other aspects relating to flood. However, the resource persons should
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Flood Disaster Management System in India

present district and state level data relating to the respective state on
various topics and discuss the same. This way the participants will gain
more insight into the issues closer to home.

¢ Group exercise based on case studies depicting the local situation may be
prepared in advance for use in the sessions.

¢ Films are very powerful in making the participants analyse and critique
the issues covered in the module. A select list of such films is given in the
module. Other video- films, if available, can also be used. We recommend
that the participants be shown such films in the evenings, besides those
indicated in the module as part of sessions.

¢ Though the module was validated and a pilot run was conducted, it may be
necessary to make some changes suitable to the local context. Feedback
from participants is very important and useful for making the necessary
modifications. This may be done as part of the evaluation session on the
last day.

¢ The course has to be sufficiently flexible, in terms of time allotted to
each session and content, to accommodate the requirements of the
participants.

¢ Since the module attempts to cover a wide canvass, there is no separate
time slot for participants to use the library in NIDM. However the library
facilities, including borrowing of books, should be provided to them after
training sessions.

Material : Brochure & Programme Schedule
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Module 1.1

Learning Unit 1.1.1: Pre and Post Training Assessment
Context and description of the session

The session consists of some written exercises to determine the knowledge
level of the trainees before actual training starts. This will be repeated in the
last session of the programme during valediction and a comparison be made
between entry and exit behaviour of the trainees, to know if the training made
a difference.

Learning Objectives
e To compare the entry and exit behaviour of the trainees
e To evaluate the knowledge and skills gained from the training

e To assess perceived competency of trainees on flood disaster
management

e To carry out a formal internal evaluation

Methodology
e Questionnaires
e Experience sharing

Duration

01 hour
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Flood Disaster Management System in India

Tool Description

1. Trainers’s expectations from the ToT programme: This is an open
ended questionnaire with five questions. This exercise can also be done
by circulating small coloured cards/papers and on which trainees may
be asked to write down their expectations and later on the facilitator
or trainer or course coordinator could display all cards on the training
board or on the flip chart as required.

2. Flood Risk Mitigation & Management opinion questionnaire: This is a
true/false type of questionnaire with 15 questions covering statements
on trainee’s *basic ideas about flood disaster, impact & management.
Statements 2, 4, 6, 8, 10, 12, 14 are true statements while the rest of
the statements are false. Each right answer is scored as one point, thus
15 is the highest score, which means the trainee has the highest level
of understanding of the concerned course.

3. Ten point rating scale on trainee’s perceived competency on flood
risk mitigation & management: This scale indicates the perceived
competency on ability, knowledge and skills to provide flood risk
mitigation & management aspects. The trainees should be instructed
to encircle or tick the options available on both the sides. A higher
number on the rating scale means higher perceived competency.

4. Trainee’s knowledge on flood risk mitigation and management:
This is a sentence completion test which having 15 multiple choice
questions on different aspects of flood risk mitigation & management.
Each statement has 4 or 5 alternative answers.
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Module 1.1

Exercise (Handout) 1.1.1 (A)

Expectations from the Course

NamMe:.....ooovv s . Date:..............

Instructions: Please express your true feelings related to the following queries.
Fill and return it to the trainer/ facilitator.

What do you hope to learn during these 5 days? :

The trainer’s roles during these days is/ are to:

Your role as a trainee during the course is/ are to:

From the course overview the course seems to be:

| would/ would not love to be associated with flood preparedness activities in
the pre and post disaster scenario, because:
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Flood Disaster Management System in India

Exercise (Handout) 1.1.1 (B)
Flood Disaster Management opinion queries

Name: ..., Date:.............. Assessment: Pre/Post

Instructions: Please state whether the following statements are True or False.
Write F, if the statement is FALSE and T if the statement is TRUE in case of

disasters:

S.No. | Statement T F

1. The Indian subcontinent is not highly vulnerable to floods

2. Floods are high stream flows, which overlap natural or artificial
banks of a river or a stream

3. In India, each State and Union Territory are susceptible to floods.

4. In India, 25 States and one Union Territory (Andaman & Nicobar) are
susceptible to floods.

5 The flood mitigation measures can not be classified into structural
and non-structural measures

6. Non-structural measures strive to keep people away from flood
waters

7. The average area affected by floods annually in India is about 80
million hectares

8. The structural measures are physical in nature and aim to prevent

flood waters from reaching potential damage areas, whereas non-
structural measures strive to keep the people away from flood

waters

9. CWC has not undertaken various modernization schemes of Early
warning of floods to cover more areas in India

10. In India, Central Water Commission (CWC) is presently issuing flood

forecasts for 175 stations of which 147 stations are for river stage
forecast and 28 for inflow forecast

11. Epidemiological data on the health effects of floods indicate that
most immediate flood deaths are not due to drowning and acute
trauma

12. Most of all, Rain Water Harvesting is environmentally sound as
it assists in recharging ground water, enhances wetlands, assists
forest conservation, encourages ecological farming, and slows
down construction of new dams for water supply thus helping the
ecological flow

13. Remote Sensing, GIS and GPS technologies have no special advantage
in terms of generating state-of-the art informatics - capturing the
variability, vulnerability and dynamism of flood plain like agricultural
system

14. River Basin Management includes all aspects of Hydrology, Ecology,
Environmental Management, Wetlands and Flood Plains

15. The influence of anthropogenic climate change on the nature of
floods is not an issue of societal concern
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Module 1.1

Exercise (Handout) 1.1.1 (C)

Perceived Competency on Flood Disaster
Management Knowledge & Skills

NaAME: ..o, Date:.............. Assessment: Pre/Post

Instructions: Read the following sentences as given in different boxes and
find out one most your appropriate sentence. Then encircle the number
corresponding to that box following the arrow mark linked that box with the
number given in the middle column..

| do not know anything Providing basic ideas of
about flood risk mitigation & |~ 1 flood risk mitigation &
management management to the people
2 is important than flood
management
I know that flood risk |
mitigation & management is | | S Flood risk mitigation &
not important for in helping management  practice s
people deal with floods required only for such
4 people who may utilize in
their area
| know the need of flood risk P 5
mitigation & management | know how to provide flood
practices but know very little risk mitigation measures like
about its implementation 6 early warning to general
community
I _k_nov_v about flood risk < 7 | know about the basic skills
gt manaqement and methods for providing
and know how to provide the 8 flood risk mitigation &
same to vulnerable groups management and know how
to help community in field
| understand the importance | _ —
of holistic approach and will h o : d?ﬁn1tely understand t_he
be able to provide the same ba_s!c c_oncepts of flood risk
to more vulnerable groups mltlgat'lon & managemer.lt
10 and will be able to train
others on the same
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Flood Disaster Management System in India

Exercise (Handout) 1.1.1 (D)

Trainee’s Knowledge on Flood Disaster
Management

Name:........ccooveiiinenen, Date:.............. Assessment: Pre/Post

Instructions: Read the following incomplete sentences written in bold. Each
of these sentences has 4 alternative choices. Put a tick mark or encircle the
most appropriate alternative choice that completes the sentence.

1. Floods may be defined as-

(a) Floods are any high stream flows which overlap natural or artificial
banks of a river or a stream

(b) Floods are any low stream flows which overlap natural or artificial
banks of a river or a stream

(c) Both of the above
(d) None of the above

2. Forecasting on floods is done by-
(a) IMD
(b) CwC
(c) IMD & CWC both
(d) None of the above

3. The recurrence of floods in Bihar every year is due to-
(a) Its intensity; unpredictability; Unseasonality -in its timing; spatial
coverage; successive bouts;

(b) Its non-intensity; unpredictability; seasonality; non-spatial coverage;
successive bouts;

(c) Both of the above
(d) None of the above

4. How many people lost their lives during Bihar floods 2007?
(a) 510
(b) 650
(c) 1010
(d) 705



10.

Module 1.1

The total damages accounted during Bihar floods 2007 was around-
(a) Rs. 10 billions.

(b) Rs. 12 billions.

(c) Rs. 2 billions.

(d) None of the above

During and after flood disaster, affected people function with -
(a) full efficiency and capacities

(b) maximum efficiency and capacities

(c) less efficiency and capacities

(d) no efficiency and capacities

Impact of flood disaster is -

(a) Same for every person

(b) Different for men and women

(c) Women are more vulnerable than men

(d) All of the above are not correct

During floods, more vulnerable group consists of -
(a) Aged people

(b) Children & Women

(c) People with disability

(d) All of the above

The impact of flood disaster depends upon -

(a) Severity of exposure to the floods

(b) The type of damage experienced

(c) Age and sex of the survivors

(d) Efficiency and effectiveness of governance and administration
(e) All of the above

Which one of the following statement is correct? -

(a) Flood disaster does not affect everyone

(b) Flood disaster affects people who are less capable

(c) Flood disaster is an individual specific event

(d) No one who experiences or witnesses a flood disaster is untouched by it
(e) All of the above
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11.

12.

13.

14.

15.

Health problems are occurred only during floods in -

(a) Rescue phase

(b) Relief phase

(c) Rehabilitation phase

(d) Reconstruction phase

(e) In all of the above phases

Flood mitigation measures are

(a) Structural flood control measures

(b) Non-structural flood control measures
(c) Both (a) & (b)

(d) None of the above

What do you mean by RWH?
() Rain Ware Housing

(b) Rivolutionery Work House
(c) Rain Water Harvesting

(d) None of the above

What is IRBM?
(a) Integrated River Basin Management

(b) Integrated Rainwater Basin Management

(c) All of the above
(d) None of the above

May climate change induce flood hazard across India and rest of the

world?

(a) Yes, Climate change may induce the frequency of flood hazard across

India and rest of the world in future

(b) No, Climate change may not induce the frequency of flood hazard across

India and rest of the world in future
(c) Both (a) & (b) are correct
(d) Can not say



Module 1.1

Trainer’s note and session plan

The list of pre and post training materials with description is mentioned and
hard copy of each hand out would be provided to the trainees. All the filled in
copies should be collected from the trainees after the session and repeat the
process again during post-training assessment. Put the expectation handout on
the wall/notice board in the training room with the help of adhesive tape or
paste or thumb pins. At the end of the training these should be verified one by
one to check if their expectations are fulfilled.

Session Plan
Training activities Time
Expectation from the programme Handout 5 minutes
Flood Disaster Management opinion queries Handout 15-20

minutes

Perceived Competency on Flood Disaster Management Knowledge | 5 minutes
& Skills Handout

Trainee’s Knowledge on Flood Disaster Management Handout 25-30
minutes

Methodology

The participants may be asked to spend 15 minutes to discuss and write down
on flip charts their expectations from the course. The facilitator should explain
how these are covered in the programme or the reason for not meeting them.
For example, some participants may demand inclusion of a separate session
on flood early warning system in India, which obviously is the part of the
module. The facilitator may also note down the expectations of participants at
individual level on flip chart.
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Flood Disaster Management System in India

Learning Unit 1.1.2: Disaster Management: An overview
Introduction and Description of the session

Natural and Man-made disasters in India are increasing at an alarming rate
claiming a large number of human lives and damaging valuable properties. Every
year 6% of the country’s population is affected by disasters. In absolute numbers,
this is just second to China. The Indian subcontinent is highly vulnerable to
floods, droughts, cyclones and earthquakes, landslides, avalanches and forest
fires. Out of the 35 States/ Union Territories in the country, 25 are disaster
prone. Natural disasters uproot people, trigger migration, cause physical
disability, increase mortality, create orphans, influence fertility, and change
marriage patterns. They also impact sex composition and age structure by
inducing sex and age selective deaths, besides reshaping density and settlement
patterns, shifting rural population to urban areas and forcing occupational
changes. Such demographic consequences are shaped by the extent of human
habitation, ecological buffers, incidence poverty, state of governance, rescue
and rehabilitation programme, coping strategies. These disasters tend to hit
marginalized and economically disadvantaged groups in South Asia especially
hard for a variety of reasons: often they live in particularly vulnerable areas
and dwellings.

Disasters have been increasing in frequency, intensity and impact all over
the world at a huge economic cost. In the decade between 1990-2000, the
United Nations International Decade for Natural Disaster Reduction (IDNDR)
was observed globally, during which the need for a holistic approach to disaster
management focusing on preparedness and mitigation was advocated through
the Yokohama Strategy. India took a number of initiatives during the decade
that were in line with the Yokohama Strategy, and aimed at better preparedness
and mitigation measures against the impacts of disasters.

This session will introduce the broad concepts of disaster management to the
trainees. This consists definitions of various terminologies used locally and
globally, types of disasters, DM Act 2005, DM approach and mechanisms in India,
and case studies of few major disasters in the past. This session particularly
attempts to orient them to the training slowly with the help of a film and power
point presentation.



Module 1.1

Learning Objectives

The trainees will be able to:

= explain the phenomena, causes and consequences of natural
disasters.

= provide an overview on the impact of various disasters based on case
studies in the country

= explain the terms and concepts of Disaster Management and importance
of DM Act 2005

= discuss existing legal and institutional framework for Disaster
Management

= list out initiatives undertaken for management of disasters at Central
Government level.
Methodology
e Power Point Presentation
e Film on disaster

Duration
90 minutes

Teaching/ Performance aids

e Reading material on basic concepts of disaster management including
DM Act 2005

e Hard copy of presentation if possible
Trainer’s note and Session plan

The trainer will make a power point presentation on the basis of the literature
available in the concerned area. A copy of presentation and some reading
materials on this topic are attached herewith in the Annexure for the trainer’s
Handout.

Contents Methodology | Teaching aids
Definitions, Hazard, Disaster, Risk, Lecture cum | Flip chart/
Vulnerability, etc., Disaster Management discussion Sketch board
Cycle, Impacts of Disasters, Disasters and through Handout 1.1.2.1
Development, Significance of Disaster power point

Management, DM Act 2005, Disaster presentation

Management System in India

Film on disaster occurred in India
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Flood Disaster Management System in India

Session plan

Training activities Time

Introduce the basic concepts and types of disasters. Make the | 30

presentation very interactive. Highlight the main differences @ minutes

between disasters caused by natural and manmade disasters. Discuss

the vulnerability map of India and let the trainees study it for their

own State’s vulnerability profile.

Focus on past major disasters of India & the impacts. Increasing | 20

frequency of disasters and their aggravating factors, DM cycle. | minutes

India’s approach towards DM.

DM Act 2005 and DM system of India 15
minutes

Summary & evaluation of the learning in this session. Trainer may | 15

ask one of the trainees to summarise whatever the contents of the | minutes

session has been covered and how they plan to use this knowledge.

Invite other trainee to supplement whatever their colleague has

discussed. The trainer may check out that the learning objectives

of the session have been achieved.

Open house for question and answer 10
minutes

After the interactive presentation, the film on a disaster would be shown to the
trainees. Instructions may be given to the trainees to observe the film attentively
and note down what they feel important to remember so that it would be easier

for them to do the next session. Handouts are attached in the annexure.
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Learning Unit 1.1.3: Flood Disaster Management
Introduction

Floods are high stream flows, which
overlap natural or artificial banks of
a river or a stream and are markedly
higher than the usual as well as
inundation of low land. Sometimes
copious monsoon rains combine with
massive flows from the rivers, then
the floods indeed become calamitous.
Through geophysical studies, it has
been found that more than one and
half billion people on the earth planet reside on riverside or coastal flood plains
where they produce 1/3 of world’s food production. At least- some fraction of
these plains go under flood water one or the other day, hence causing widespread
losses to human lives, devastated homes and heads of cattle dead, destroy
agricultural crops and disrupt the communication links such as railways, roads as
well health hazards (i.e. spread of diseases such as cholera or Gastrointestinal
symptoms, etc.). Even after the receding of floods, it takes several months or
even years for the community to come to the pre-flood status.

The vulnerability of states or Union Territories of India due to floods was not
observed seriously in the past due to low developmental activities and less
population pressure. However, in the present time, unabated population and
high rate of developmental activities have forced the people to occupy the
flood plains and making the society highly vulnerable for flood losses. Other
factors like lack of adequate sites for rescue operations above flood levels,
accessed routes for reaching these sites, lack of public information system for
escape routes and other appropriate response activities may be rendered to
make communities more sensitive. The protected area (32 mha) sometimes
becomes more vulnerable to floods as the flood control measures mainly the
embankments may breach during a severe flood and the protected area may
be inundated.

In India, 25 states and one Union Territory (Andaman & Nicobar) are susceptible
to floods. However, the most vulnerable states in India are Uttar Pradesh,
Bihar, Assam, West Bengal, Gujarat, Orissa, Andhra Pradesh, Madhya Pradesh,
Maharashtra, Punjab and Jammu & Kashmir. District wise, there are 137 districts
vulnerable to floods (Fig. 1).
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Fig. 1: India Flood Prone Areas
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CAUSES: The primary causes for Floods are-

1) Excessive rainfall in river catchments or concentration of runoff from the
tributaries and river carrying flows in excess of their capacities.




Module 1.1

2) Backing water in tributaries at their confluence with the main river.

3) Synchronization of flood peaks in the main rivers or their tributaries.

4) Intense rainfall when river is flowing full.

5) Poor natural drainage system.

6) Landslides leading to obstruction of flow and change in the river course.
7) Cyclone and very intense rainfall when the EL Nino effect is on a decline.

AREA PRONE TO FLOODS

Generally, the floods are caused due to the concentrated spells of heavy rains
in the upper reaches of river during the monsoon months (June- September).
The South- west monsoon accounts for 75% to 90% annual rainfall of the
country. Thus, the irregular and erratic distributions of rains in different parts
of the country during monsoon are the reasons for loss of lives, property and
agricultural crops in the wake of floods.

Brahmaputra and the Gangetic Basins are the most flood prone areas. The
other flood prone areas are the northwest region of west flowing rivers such as
the Narmada and Tapti, Central India and the Deccan region with major east
flowing rivers like Mahanadi, Krishna and Cavery. The area liable to floods is 40
million hectares (98.8 million acres) as assessed by Rashtriya Barh Ayog (RBA) in
1980; the average area affected by floods annually is about 8 million hectares
covering Uttar Pradesh with 21.9%, Bihar (12.71%), Assam (9.4%), West Bengal

B Uttar Pradesh and Uttarakhand
B Bihar and Jharkhand

O Assam

OWest Bengal

12.71 B Orissa

O Other States

43.9

418 7.91 94

Fig.2 - Flood Prone areas in different states
(7.91%), Orissa (4.18%) and other states have 43.9% flood prone areas (Fig.2).

The heavy rain in the Himalayas at the peak of the South- West Monsoon causes
severe floods in the rivers of Uttar Pradesh, Bihar, West Bengal, and Assam,
while Central & Southern Rivers get flooded on account of heavy rain produced
by depressions in Bay of Bengal during Southwest monsoon season. In most
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Flood Disaster Management System in India

flood prone states, land depression and well marked low pressure/ low-pressure
areas are the two most important synoptic systems responsible for devastating
floods. In case of Bihar, 62% cases of the flood occurred due to well-marked low
pressure/low pressure area, while the remaining 38% cases, flood occurred due
to Land depression. In West-Bengal, the most favorable significant situation
for occurrence of flood is either low-pressure area or the cyclonic circulation.
Similar is the case for Punjab, Gujarat, Rajasthan and Jammu & Kashmir
where devastating flood occurred mostly due to Low-pressure area. The
monsoon depression plays an important role in occurrence of the flood in the
states like Orissa and Andhra Pradesh. During the period of 1980-99, 53 cases
of floods are identified, out of which:

25 cases (47%) - due to either low pressure or well-marked Low-pressure area
18 cases (34%) - due to either depression over land area

7 cases (13%) - due to cyclonic circulation, and

3 cases (1%) - due to cyclonic storm

TYPES OF FLOODS

Flash floods - Such floods that occur within Six hours during heavy rainfall and
are usually associated with towering cumulus clouds, severe thunderstorms,
and tropical cyclones or during the passage of cold weather fronts. This type of
flood requires rapid localized warning system and immediate response in favour
of affected communities. Other causes of flash floods include dam failure or
other river obstructions.

River floods - Such floods are caused by precipitation over large catchment’s
areas or by melting of snow or sometimes both. They take place in river systems
with tributaries that may cover or drain large geographical area and encompass
many independent river basins. These floods are normally built up slowly or on
seasonl basis and may continue for days or weeks as compared to flash floods.
Factors such as ground conditions like moisture, vegetation cover, depth of
snow, etc. and size of the catchments govern the amount of flood covering the
main rivers of India like Ganga, Brahmaputra and Yamuna, etc.

Coastal Floods - Some floods are associated with the cyclonic activities like
Hurricanes, Tropical cyclones, etc. generating catastrophic flood from rainwater
which often aggravate wind-induced storm and water surges along the coast.
As in river floods, intense rain falling over a large geographic area produces
extreme flood situation in coastal river basins.
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FLOOD DAMAGE

An analysis of data of different states for the period of 1953-2010 reveals that
average annual damage to crops, houses and public utilities in the country was
around Rs. 1804.419 crore and maximum reported 8864.54 crore was in the year
of 2000. On an average, an area of about 7.208 million hectares (17.50 mha
maximum in 1978) was flooded, of which, on average crop area affected was of
the order of 3.679 million hectares (15.180 mha in 2005). The floods claimed on
an average 1612 human life and 89345 heads of cattle dead every year, Table-1.

Table -1: Flood Damage (India) 1953 -2010

Item Average Maximum (Year)
Area Affected (Million Hectare) 7.208 17.50(1978)
Crop Area Affected (Million Hectare) 3.679 15.180(2005)
Population Affected (crore) 3.9 7.045(1978)
Human Lives Lost (Nos.) 1612 11,316(1977)
Cattle Lost (Nos.) 89345 6,18,248(1979)
Houses Damaged (Nos.) 1194637 35,07,542(1978)
Value of damage to crops (crore) 693.866 4246.62(2000)
Value of damage to house (crore) 275.481 1307.89(1995)
Value of damage to public utilities (crore) 814.596 5604.46(2001)
Value of damage to crops, houses & public 1804.419 8864.54(2000)
utilities (crore)

Source: Central Water Commission, Ministry of Water Resources, Government
of India

Institutional Framework

As per the constitutional provisions, Flood Management (FM) is a state subject
and as such the primary responsibility for FM is of State Governments. The
Central Government (National Disaster Management Division of Ministry
of Home Affairs, Govt. of India) has taken various initiatives and set up
a number of organizations dealing with the floods. In this direction, the
most notable one is the enactment of the National Disaster Management Act
2005 and setting up of National Disaster Management Authority (NDMA) to
deal with all types of disasters.. The State Governments have set up State
Disaster management Authorities (SDMAs) to perform similar functions at
the State level. It is also proposed to set up a National Flood Management
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Flood Disaster Management System in India

Institute (NFMI) in one of the flood prone States to impart training to
engineers, administrators, police departments, NGOs and Community Based
organizations (CBOs) etc.

Learning Objectives

The trainees will be able to:
= explain the phenomena, causes and consequences of floods.
=  provide an overview on the impact of floods in the country
= explain the terms and concepts of Flood Disaster Management

. discuss existing legal and institutional framework for Flood Disaster
Management

list out initiatives undertaken for flood risk management at District,
State and Central Government levels.

Methodology
e Power point presentation
e Question-answer
e Film on flood disaster

Duration
75 minutes

Teaching/ Performance aids
Handout-Hard copy of the presentation and reading material

Trainer’s Note and Session plan

Contents Methodology Teaching aids
Introduce the basic concept of Lecture cum Flip chart/
Flood & its management in India, discussion through Sketch board
Vulnerability, Causes, Areas prone to | power point Handout 1.1.3.1
floods, Types of floods (Flash flood, presentation

River flood, Coastal flood), Flood followed by

Damage, Flood Response Question-answer
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Session plan

Training activities

Time

Introduce the basic concepts of flood management, causes and
types of flood disaster, Flood prone areas of India, Flood damage
and Flood response, etc. Make the presentation very interactive.
Highlight the main differences between natural and manmade
factoral causes of floods. Discuss the flood vulnerability maps of
different States of India and let the trainees study it for their own
State’s vulnerability profile.

25 minutes

Focus on past major floods of India & the impacts as case studies.
Increasing frequency of floods and their aggravating factors

like climate change, India’s approach towards Flood Disaster
Management.

20 minutes

DM Act 2005 and DM system of India in reference to Flood
Preparedness and Flood Response, Institutional Frame work of
Flood Management

15 minutes

Summary & evaluation of the learning in this session. Trainer may
ask one of the trainees to summarise whatever the contents of the

Invite other trainee to supplement whatever their colleague has
discussed. The trainer may check out that the learning objectives
of the session have been achieved.

session has been covered and how they plan to use this knowledge.

10 minutes

Open house for question and answer

5 minutes

After the interactive presentation, a film on a flood disaster may be shown
to trainees to observe the different activities of flood disaster management
carried out at pre, during and post floods by Distrct, State and Central
levels to reduce the flood impact and damage. Handouts are attached

in the annexure.
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Flood Disaster Management System in India

Learning Unit 1.1.4: Flood disaster experience sharing

Introduction

High Powered Committee (HPC) identified about 33 different types of natural
and manmade disasters occurred time to time in various parts of the country
and every individual has some kind of disaster experience or the other that
happened to him or humankind at personal, official and community level. This
type of situation indicates some important characters and problems which the
person gets to share with others. S/he needs to describe how s/he coped with
the situation and people helped him to overcome the problem and gained it as
a disaster experience. The trainee has to focus more on the views experienced
during this disaster such as floods.

This session is aimed to reinforce trainee’s experiences and to focus on a
generalized picture of the flood disaster survivor’s experience.

Learning Objectives
At the end of the session the trainees would be able to :
e deliberate their personal experiences of any types of flood disaster

through which the importance of sharing and how it helps in an
individual capacity would be clear

e analyse their experiences, thoughts and feelings related to the
sufferings of the flood victims and generalize them among all the
trainees

e assist in understanding their own situation and their coping styles

e find out solution for a particular issue related to floods damage

Methodology
e Sharing and interaction of experiences among the trainees
e Recording the experiences

Duration
60 minutes

Trainers Note and Session plan

The trainees will be asked to deliberate their experiences on different events of
floods happened at personal level or otherwise. They would also be requested
to be brief and specific on the concerned events so that all trainees will get a
chance to express their thoughts. After it, the first person who raised hand is
requested to share his/ her experiences related to floods while others would
listen carefully so that analysis at the session’s end would become rich. The
important experiences of all persons will be recorded by the trainer or facilitator
during this session.
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DAY TWO

Module 1.2: Flood Mitigation

This module consists of the following learning units:

Learning Unit 1.2.1: Structural measures for flood mitigation
Learning Unit 1.2.2: Non-structural measures for flood mitigation
Learning Unit 1.2.3: Rain Water Harvesting for flood mitigation
Learning Unit 1.2.4: River basin management for flood mitigation
Learning Unit 1.2.5: Resilient structures for flood mitigation

Objectives

The key objectives of the module are to:

e describe the nature and type of flood mitigation measures being taken
up in different parts of the country

e differentiate between structural and non-structural measures in
reference to flood risk mitigation and management

e discuss the Significance of Rain Water Harvesting and River Basin
management in flood prone areas

e explain the importance Flood Resilient Structures for flood prone
areas

Duration
420 minutes/ 7 hours

Methodology
e Power point presentation
e Question/ answer

Teaching/ Performance aids
e Reading material
e Hard copy of the presentations
e Flip chart
e White board with markers
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Flood Mitigation

Learning Unit 1.2.1: Structural measures for flood mitigation
Introduction

The flood mitigation measures may be classified into structural and non-structural
measures. The structural measures are physical in nature and aim to prevent flood
waters from reaching potential damage areas, whereas non-structural measures
strive to keep the people away from flood waters. The trainees have to focus more
on the main thrust of the flood protection programme undertaken so far has been
on structural measures in India.

This session is aimed to reinforce trainee’s experiences and to focus on a
generalized picture of structural mitigation measures for flood management.

Learning Objectives:

= To highlight the difference between Structural & Non Structural
mitigation measures

= To explain the importance of Dams, Reservoirs, embankments, flood/
sea walls, channel improvement, drainage improvement, desilting of
rivers and flood levees in flood protection in India

= To discuss the watershed management measures in conjunction with
structural measures such as check dams, detention basins, etc.

= To discuss the anti-erosion works taken up for protection of suburban
areas

= To prepare an action plan for structural flood risk mitigation
measures

Methodology
e Power point presentation
e Question/ answer

Duration
90 minutes

Teaching/ Performance aids
e Reading material
e Hard copy of the presentations
e Flip chart
e White board with markers
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Trainer’s Note and Session plan

Contents Methodology Teaching aids
Basic concept of structural mitigation | Lecture cum Flip chart/ Sketch
measures of floods in India, importance | discussion board

of Dams, Reservoirs, embankments, | through Handout 1.2.1.1

flood/.sea walls, channel improvement, | power point
drainage improvement, desilting of | presentation
rivers and flood levees, watershed | followed by
management measures, anti-erosion | Question-answer
works and action plan for structural
flood risk mitigation measures

Session plan

Training activities Time

Introduce the basic concept structural mitigation measures of | 30 minutes
floods in India, Construction and design of Dams, Reservoirs,
embankments, flood/.sea walls, channel improvement, drainage
improvement, desilting of rivers and flood levees. Watershed
management measures in conjunction with structural measures
such as check dams, detention basins, etc.

Focus on past & present anti-erosion works taken up for protection | 25 minutes
of suburban areas in India, Diversion of flood water, Coastal
protection works. Vents, Culverts, Bridges and causeways in
National & State Highways

Preparation of the Action Plan for structural measures of floods 20 minutes

Summary & evaluation of the learning in this session. Trainer may | 10 minutes
ask one of the trainees to summarise whatever the contents of the
session has been covered and how they plan to use this knowledge.
Invite other trainee to supplement whatever their colleague has
discussed. The trainer may check out that the learning objectives
of the session have been achieved.

Open house for question and answer 5 minutes

During the interactive presentation the models on the flood protection work
may be shown to trainees to know the different types of control measures
carried out at pre, during and post floods by District, State and Central levels
to reduce the flood impact and damage. Handout is attached in the annexure
as1.2.1.1.
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Flood Mitigation

Learning Unit 1.2.2: Non-structural measures for flood
mitigation

Introduction

Non-structural measures strive to keep people away from flood waters. These
measures allow the use of flood plains judiciously by reducing the disaster
dimension, while retaining its beneficial effects. The trainees have to focus more
on the main thrust of the flood protection programme undertaken so far has been
on non-structural measures in India.

Increased encroachment of flood plains has been responsible for ever-growing
damage over the years. The basic concept of flood plain management is to
regulate the land use in flood plains in order to restrict the damage due to
floods, while deriving maximum benefit from them. This is done by determining
the location and extent of the areas likely to be affected by floods of different
magnitudes/frequencies and to develop those areas in such a fashion that the
resulting damage is minimal.

100-Year Floodplain _.J

~—— Flood Fringe ——=+=——— Floodway — L. Flood Fringe

EBmesl [T

Encroachment
Encroachment
1 1

\\‘Q{{{‘\}\\\\\\\\\\
AN
Flood elevation for
existing conditions

Surcharge up

to 1 foo

Flood elevation after complete
encroachment of flood fringe
Stream Channel

\é“i‘“"““""'*”‘“““"“"”‘"/‘ Flood-plain  zoning, therefore, aims at

~— disseminating information with the association
of people, civil servants and NGOs on a wider
DEVELOPED 100-YEAR FLOOD PLAIN basis so as to regulate indiscriminate and
W unplanned development in flood plains, both for
unprotected and protected areas. Flood-plain

BUILDING ON FLOOD PLAINS INCREASE THE . . . .
RISK OF FLOOD HAZARDS zoning recognizes the basic fact that flood plains

are essentially ruled by the whims of river flows, and as such all developmental
activities in flood plains must be compatible with the flood risk involved.
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This session is aimed to reinforce trainee’s experiences and to focus on
a generalized picture of non-structural mitigation measures for flood
management.

Learning Objectives:

= To discuss the different non-structural mitigation measures and their
significance

= To explain the judicious use of flood plain zoning to regulate land use
in the flood plains in order to restrict the flood damage

= To discuss the different techniques adopted for flood proofing by the
State Governments for the people of flood prone areas

= To discuss the legal framework for buildings in flood prone areas

= To enable the trainees with the modernization of flood forecasting
services and warning system in India

= To prepare an action plan for non-structural flood risk mitigation
measures
Methodology
e Power point presentation
e  Question/ answer

Duration
90 minutes

Teaching/ Performance aids
e Reading material
e Hard copy of the presentations
e Flip chart
e White board with markers

Trainer’s Note and Session plan

Contents Methodology Teaching aids
Basic concept of non-structural mitigation | Lecture cum Flip chart/ Sketch
measures of floods in India, use of flood | discussion board

plain zoning, flood proofing and its | through Handout 1.2.1.1

techniques, Bye-laws for Buildings of | power point
flood prone areas, Modern forecasting | presentation
services and warning system of India and | followed by
action plan for non-structural flood risk | Question-
mitigation measures answer
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Flood Mitigation

Session plan

Training activities Time

Introduce the basic concept non-structural mitigation measures of | 30 minutes
floods in India, Use of flood zoning in flood plains, Flood proofing
and its adopted techniques.

Focus on Legal framework for buildings of flood prone areas, | 25 minutes
Modernization of forecasting services and warning system in India.
Role of CWC & IMD in flood management at State and National
levels. Govt. policy on Early warning system

Preparation of the Action Plan for non-structural measures of flood | 20 minutes
management

Summary & evaluation of the learning in this session. Trainer may | 10 minutes
ask one of the trainees to summarise whatever the contents of the
session has been covered and how they plan to use this knowledge.
Invite other trainee to supplement whatever their colleague has
discussed. The trainer may check out that the learning objectives
of the session have been achieved.

Open house for question and answer 5 minutes

During the interactive presentation the models on the flood mitigation work may be
shown to trainees to know the different types of non-structural measures taken up
at pre, during and post floods by the State Governments to reduce the flood impact
on the people’s life and their properties. Handout is attached in the annexure as
1.2.1.1.
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Learning Unit 1.2.3: Rain Water Harvesting for flood mitigation
Introduction

Rain Water Harvesting (RWH) is a popular term used for a tradition of collecting
rainwater, improved by modern concepts and technologies, a result of more
than two decades of research work around the globe. Today, RWH is used in
wet and dry countries, in poor and modern situations, for water supply and for
sanitation in homes. It is utilized in addressing agricultural productivity and food
security for poverty alleviation, even in places with 200 mm of rain. Rainwater
Harvesting is employed in flood mitigation in rain-drenched countries, and in
solving infiltration problems of sealed surfaces in urban areas and industrial
complexes, or in avoiding polluted water and toxic ground water. Mostly, RWH
is environmentally sound as it assists in recharging ground water, enhances
wetlands, forest conservation, encourages ecological farming, and slows down
construction of new dams for water supply thus helping the ecological flow.

CATCHMENT Rainwater harvesting can be adopted
in cities to supplement the city’s
other water supplies, to increase soil
moisture levels for urban greenery,
to raise the water table through
artificial recharge, to mitigate urban
ey il flooding and to improve the quality
faciTy  FACILITY of groundwater. In urban areas of
ELEMENTS OF ATYPICAL WATER HARVESTING SYSTEM the developed world, at a household
level, non-potable uses of harvested
rainwater include bathroom (i.e.
shower/bath/basin), flushing toilets
and washing laundry. Indeed in hard water areas it is superior to municipal
water for laundry because of its compatibility with detergents and soaps. In
Rajasthan, India rainwater harvesting has traditionally been practiced by the
people of the Thar Desert where flood is not the problem. It has made itself
relevant in other aspects of living, foo d and water security, environmental
rehabilitation and now, in coping with climate change. As ancient wisdom
meets science, Rainwater Harvesting is born.

CONDUIT

Source: A water harvesting manual
for urban areas

This session is aimed to reinforce trainee’s experiences and to focus on a
generalized picture of non-structural mitigation measures i.e. harvesting
technique to save the rain and flooded water particularly in flood prone urban
cities.
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Flood Mitigation

Learning Objectives:

= To discuss the various non-structural mitigation measures including
RWH and their significance

= To explain the judicious use of rain water harvesting system to regulate
land use in the flood plains in order to restrict the flood damage

= To discuss the different techniques adopted for RWH by the State
Governments for the people of flood prone areas

= To discuss the legal framework of RWH for buildings in flood prone
areas

= To enable the trainees with the modern techniques of RWH system
adopted in India

= To prepare an action plan for use of RWH for flood prone urban cities

Methodology
e Power point presentation
e  Question/ answer

Duration
90 minutes

Teaching/ Performance aids
e Reading material
e Hard copy of the presentations
e Flip chart
e  White board with markers

Trainer’s Note and Session plan

Contents Methodology Teaching aids

Basic concept of Rain Water Harvesting | Lecture cum Flip chart/
(RWH) in India, use of RWH in flood | discussion through Sketch board
mitigation and its techniques, Bye- | power point
laws of RWH for Buildings of flood | presentation Handout 1.2.3.1
prone areas, Modern technique cum | followed by
services and utility in India and | Question-answer
action plan for RWH for flood risk
urban areas/cities
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Session plan

Training activities

Time

Introduce the basic concept RWH in India, Use of RWH in flood
prone urban areas/ cities, Watershed management measures in
conjunction with structural measures.

30 minutes

Focus on Legal framework of RWH for buildings of flood prone
areas, Modern services and utility in India. Role of RWH in ground
water recharging, ecological flow and flood management at State
and National levels. Govt. policy on RWH system

25 minutes

Preparation of the Action Plan for RWH for flood ed urban cities

20 minutes

Summary & evaluation of the learning in this session. Trainer
may ask one of the trainees to summarise whatever the contents
of the session has been covered and how they plan to use this
knowledge. Invite other trainee to supplement whatever their
colleague has discussed. The trainer may check out that the
learning objectives of the session have been achieved.

10 minutes

Open house for question and answer

5 minutes

During the interactive presentation the models on the RWH system may be
shown to trainees to know the uses of RWH in flood mitigation adopted by
various State Governments to reduce the flood impact on the people’s life and
their properties particularly in flood affected areas. Handout is attached in the

annexure as 1.2.3.1.
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Flood Mitigation

Learning Unit 1.2.4: River basin management for flood
mitigation

Introduction

River Basin Management (RBM) is one of the biggest challenges of the 21st
century. The current term Integrated River Basin Management (IRBM) refers to
various aspects essential to achieve a sustainable development of river basins,
and includes water demand and supply, trans-boundary aspects, upstream-
downstream linkages, water and environment, development (including poverty
alleviation) and environment, as well as organisational and institutional aspects
at different scales.

River Basin Management includes all aspects of Hydrology, Ecology, Environmental
Management, Wetlands and Flood Plains. River Basin Management deals with
technical, as well as socio-economic and ecological aspects and calls for
an integrated approach. Scientists developed such an approach during the
preparation of the Netherlands’ national water master plans. This approach
consists of a comprehensive set of analysis steps, supported by mathematical
tools for the analysis of natural resource systems in a socio-economic context.
Using this approach scientists support water, river and floodplain managers’
world-wide in structuring complex decision-making processes and provide
technical know-how for effective evaluation of planning alternatives applicable
in flood mitigation measures.

Learning Objectives:

e To explain interaction between development, water and environment
at the river basin scale;

e Todiscuss the importance of holistic approaches in river basin research
and management for flood mitigation;

e To give an overview of the latest concepts, international trends and
practices of Integrated River Basin Planning and Management of flooded
areas;

o To follow a step-wise flood mitigation approach in applying Integrated
River Basin Planning and Management in a river basin
Methodology
e Power point presentation
e Question/ answer

Duration
90 minutes
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Teaching/ Performance aids
e Reading material
e Hard copy of the presentations
e Flip chart
e White board with markers

Trainer’s Note and Session plan

International trends & practices, Planning | through

for sustainable river basin development, | power point
Operational management of river basins, | presentation
Analytical support for IRBM, Organisational, | followed by
institutional framework and Action plan of | Question-answer
IRBM for flood plain

Contents Methodology Teaching aids
The river system and human interferences, | Lecture cum Flip chart/
RBM aspects, IRBM concepts and lIssues, | discussion Sketch board

Session plan

Training activities

Time

The river system and human interferences, RBM aspects & IRBM
concepts and Issues, International trends and practices for flood
mitigation measures

30 minutes

Planning for sustainable river basin development, Operational
management of river basins, Analytical support for IRBM,

25 minutes

Organisational, institutional framework & Action plan of IRBM for
flood plain

20 minutes

Summary & evaluation of the learning in this session. Trainer may
ask one of the trainees to summarise whatever the contents of the
session has been covered and how they plan to use this knowledge.
Invite other trainee to supplement whatever their colleague has
discussed. The trainer may check out that the learning objectives
of the session have been achieved.

10 minutes

Open house for question and answer

5 minutes

During the interactive presentation the models on the flood protection work may
be shown to trainees to know the different types of non-structural measures
based on IRBM taken up by the State Governments to achieve the sustainable

development of river basins.
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Flood Mitigation

Learning Unit 1.2.5: Resilient structures for flood mitigation

Introduction

Flood resilient construction’ recognises that while planning policy aims to direct
inappropriate development away from flood risk areas, some building will be
necessary to maintain existing services and communities. Therefore, structures
should be designed and constructed to keep people safe, reduce financial losses
and speed up disaster recovery. Many experts predict that climate change could
mean an increase in the prevalence of flooding as we experience milder, wetter
winters and hotter drier summers. It is therefore important to construct new
buildings in flood risk areas in a way that minimises flood damage and resilience
measures have a role to play in ensuring the safety and robustness of necessary
development.

Flood resilient structures are such structures that can recover from a flood
in less time with reduced damage to the property. This does not prevent
the flood from entering a building but controls the possible damage that
can result from flooding.

Aresilient approach may be dedicated to accommodating floods, with concurrent
impact minimisation and rapid recovery. As part of this approach, the form
of buildings, their occupation and use of materials will need to consider the
range of flood conditions to which they may be exposed. The area as a whole
is more resilient if land uses that are flood-compatible (e.g. informal open
spaces and floating spaces), are planned in the highest risk areas. If essential
infrastructure, vulnerable uses and increased housing densities are directed
towards areas of low (residual) risk then these are being safeguarded longest.
This implies diversifying measures and defence levels for different land uses
according to their vulnerability, based on the costs and benefits of different
solutions.

Constructing a building in such a way that although floodwater may enter, its

impact is reduced (i.e. no permanent damage is caused, structural integrity

. is maintained and drying and cleaning

7 P, are facilitated). (North American

rreecamer . term: ‘wet-proofing’). This term is

also used in a more general sense, e.g.

in the title of the Communities and

Local Government (CLG) document,

to collectively describe all forms of

design for mitigating the effect of
flooding.
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This differs somewhat from the hierarchy of preference provided by the ABI,
on page 14 of their report Summer Floods 2007: Learning the Lessons, which
is reproduced over. Understandably the ABI hierarchy is driven by the goal of
minimising flood damage insurance payouts.

Can site/properties be located outside the flood plain?

If not... il

Can properties be located in the lowest flood risk areas?

If not... |

A

Can occupied areas be raised above flood heights?

If not...

A 4

Are flood defences feasible/cost effective?

If not... l

Identify relevant property resilience options and examine
alternative flood alleviation measures.

Flood Hierarchy of choices for adaptation
Source: Summer floods 2007: Learning the lessons, ABI 2007.

An ‘approach matrix’ which is reproduced below, whilst some forms of
construction (e.g. engineered brick wall) can prevent water ingress for a
period of time (i.e. a water exclusion strategy), they cannot provide structural
stability over a certain height of water (approximately 600mm) due to excessive
hydrostatic pressure. Therefore at higher design water depths it becomes
necessary to accept that the water needs to enter the building (i.e. a water
entry strategy), which in turn means that the ground floor needs to be designed
for easy draining, cleaning and drying. It should be remembered that, in all
cases, safe access is needed to evacuate in the event of an emergency. Houses
raised on stilts, for example, will need raised roadways or some other safe
means of escape.
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Flood Mitigation

Des(;ge:t\;‘v? fer Approach Mitigation measures

o Materials with low permeability up to 0.3m
Allow water through property o Accept water passage through building at
to avoid risk of structural damage.

Desi t higher water depths
) osign wars! Attempt to keep water out for o Design to drain water away after flooding
9 |depth above 0.6m h S
Q low depths of flooding e Access to all spaces to permit drying and
2 'Water Entry Strategy™** cleaning
)
Q
=
9 Attempt to keep water out, o Materials with low permeability to at least
£ Design water in full or in part, depending 0.3m
kAl | depth from 0.3m on structural assessment, D o Floodresilientmaterials and designs
o t0 0.6m It structural concerns exist e Access to all spaces to permit drying and
14 follow approach above*** clearing
Design water Attempt to keep water out o Materials and constructions with low
depth up to 0.3m ‘Water Exclusion Strategy' permeability
8
& Remove building/development e Land raising, landscaping, raised
% from flood hazard thresholds
Z

Notes:

*Design water depth should be based on assessment of all flood types that can impact on the building
**Resistance/resilience measures can be used in conjunction with Avoidance measures to minimise overall flood risk
***In all cases the 'water exclusion strategy' can be followed for flood water depths upto 0.3m

Source: Design approach matrix taken from page 9 of Improving the flood
performance of new buildings: Flood resilient design, CLG, May 2007.

Currently a number of aspects of an integrated approach to urban flood
management are relatively new to (local) decision-makers, (urban planning)
professionals and socio-economic sectors. One of the main issues that need
in-depth attention is to decide at the extent to which measures will be
provided. Research will also need to provide sound information to inform the
choice between reducing the probability of floods by reinforcing protection
works versus the reduction of potential impact of floods by adapting the built
environment (or a combination of both measures). Current knowledge and
data are insufficient to reliably quantify the effectiveness and efficiency of
adaptation strategies. Moreover, scientific knowledge is often fragmented and
not readily accessible to stakeholders. This makes it difficult to establish a
long-term management strategy.

Learning Objectives:

= To discuss the importance of flood resilient structures for flood prone
areas

= To explain the role of resilient structures in ensuring the safety and
robustness of necessary development
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= Toimply the diversifying measures and defence levels for different land uses
based on vulnerability and the costs and benefits of different solutions

= To establish a long-term management strategy for protection of suburban
areas

= To prepare an action plan of flood resilient structures for flood prone
areas

Methodology
e Power point presentation
e  Question/ answer

Duration
90 minutes

Teaching/ Performance aids
e Reading material
e Hard copy of the presentations
e Flip chart
e  White board with markers

Trainer’s Note and Session plan

Contents Methodology Teaching aids
Basic concept of resilient structures for | Lecture cum Flip chart/
flood prone areas in India, importance | discussion through | Sketch board
& design of flood resilient structures for | power point Handout
flood risk mitigation and an action plan | presentation 1.2.5.1
of resilient structures for flood prone | followed by
areas Question-answer

Session plan
Training activities Time

Introduce the basic concept of flood resilient structures applicable | 30

in India, Construction and design of resilient structures such minutes
as buildings, houses, embankments and flood/.sea walls in lieu
of flood risk mitigation for flood prone areas. Role of resilient
structures in ensuring the safety and robustness of necessary
development for flood affected areas
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Flood Mitigation

Training activities Time

Focus on past & present diversifying measures and defence levels 25

of resilient structures for different land uses based on flood minutes
vulnerability and the costs and benefits of different solutions
and establish a long-term management strategy for protection of
suburban areas

Preparation of the Action Plan of flood resilient structures for flood @ 20
prone areas minutes

Summary & evaluation of the learning in this session. Trainer may | 10

ask one of the trainees to summarise whatever the contents of the | minutes
session has been covered and how they plan to use this knowledge.
Invite other trainee to supplement whatever their colleague has
discussed. The trainer may check out that the learning objectives
of the session have been achieved.

Open house for question and answer 5 minutes

During the interactive presentation the various types of models of the flood
resilient structures may be shown to trainees to know the different types of
mitigation or preventive measures carried out by District, State and Central levels
to reduce the flood impact. Handout is attached in the annexure as 1.2.5.1.
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Module 1.3

DAY THREE

Module 1.3: Flood Preparedness

This module consists of the following learning units

Learning Unit1.3.1: Flood preparedness strategies, Flood preparedness
planning, Components of flood preparedness plan and action plan for
flood preparedness

Learning Unit 1.3.2: Flood forecasting and warning network in India
Learning Unit 1.3.3: Space technology for flood risk management
Learning Unit 1.3.4: Medical preparedness

Learning Unit 1.3.5: Community Preparedness and Adaptation of
“Living with Floods”

Learning Objectives

The key objectives of the module are to:

describe the nature and type of flood preparedness measures being
used in different parts of the country

discuss the flood preparedness planning and its components in reference
to flood risk mitigation and management

explain the significance of flood forecasting and warning network of
the country

develop administrative capabilities to plan and implement flood
preparedness strategies.

Duration
450 minutes/ 7.30 hours

Methodology

Power point presentation
Question/ answer
Interaction and experience sharing

Teaching/ Performance aids

Reading material

Hard copy of the presentations
Flip chart

White board with markers
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Flood Preparedness

Learning Unit 1.3.1: Flood preparedness strategies, Flood
preparedness planning, Components of flood preparedness plan
and action plan for flood preparedness

Introduction

Floods, which are a natural hazard, need not become a disaster, if we are
prepared and are aware of how to deal with them. This would reduce the losses
of life and minimize human suffering. Flood preparedness planning is about
putting in place a set of appropriate arrangements in advance for an effective
response to floods. The key to flood preparedness planning is to have a clarity
and agreement on the roles and responsibilities of relevant stakeholders such
as the government agencies, disaster management organizations, Red Cross,
voluntary groups as well as community members. Such an arrangement is
possible by forming disaster management committee and teams at various
levels to agree on set of Standard Operating Procedures (SOPs) defining what
actions to be taken before, during and after floods. The benefits of the flood
preparedness are systematic arrangement and deployment of resources to
reduce the impact of flood disaster; Vulnerable communities get access to
crucial information, such as timely flood forecasts and warnings; The provision
of basic needs, such as shelter and medical care, clean water, sanitation and
food during floods; Continued access to livelihoods, in order to minimize
disruption of economic activities; Effective coordination among disaster
management agencies to ensure efficient emergency response during floods;
Urgent restoration of critical infrastructure and measures to be taken to bring
normalcy immediately after the floods. The trainees have to focus more on the
main thrust of the paradigm shift of relief measures to preparedness measures
under flood protection programme in India.

This session is aimed to reinforce trainee’s experiences and to focus on a
generalized picture of flood preparedness and on its various components
undertaken for flood management.

LEARNING OBJECTIVES

¢ To enable the trainees to understand and appreciate basic components
of flood preparedness.

¢ To discuss the paradigm shift of relief to preparedness in flood
management

¢ To deliberate the roles and responsibilities of various stakeholders in
flood preparedness

¢ To develop administrative capabilities to plan and implement flood
preparedness strategies.
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¢ To provide forum of interchange of ideas and views pertaining
preparedness planning for an effective response to floods.

¢ To provide the knowledge and skills on the coordination among the
Central Water Commission, India meteorological Department and the
States

Methodology
e Power Point Presentation
e Question/ answer

Duration
90 minutes

Teaching/ Performance aids
e Reading material
e Hard copy of the presentations
e Flip chart
e White board with markers

Trainer’s Note and Session plan

Contents Methodology Teaching aids
Basic concept of paradigm shift of relief | Lecture cum Flip chart/
to preparedness, Flood preparedness | discussion Sketch board

measures, Preparedness components, Flood | through
preparedness planning and its benefits, | power point
Roles and responsibilities of stakeholders, | presentation
Flood forecasting and warning network | followed by

in India, Quantitative Precipitation | Question-answer
Forecasting (QPF), GIS and RS application,
Coordination and cooperation at national
& international levels

Session plan
Training activities Time
Introduce the basic concept of paradigm shift of relief to 35 minutes

preparedness and mitigation of disasters, Flood preparedness
measures, Flood preparedness planning its components in flood
risk reduction, Flood preparedness activities as Pre, During and
Post floods, Health preparedness
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Flood Preparedness

Training activities Time

Focus on flood forecasting network and warning system in 20 minutes
India. Modernization of flood forecasting services, Roles
and responsibilities of CWC & IMD in flood management at
State and National levels. Govt. policy on Early warning
system, International Cooperation on flood forecasting and
management

GIS and RS application in settlement planning, Preparation of 20 minutes
the Action Plan for flood forecasting and warning

Summary & evaluation of the learning in this session. Trainer 10 minutes
may ask one of the trainees to summarise whatever the
contents of the session has been covered and how they plan

to use this knowledge. Invite other trainee to supplement
whatever their colleague has discussed. The trainer may check
out that the learning objectives of the session have been
achieved.

Open house for question and answer 5 minutes

During the interactive presentation the various issues related to flood
preparedness and planning may be discussed with trainees to know the different
components of flood preparedness measures taken up at pre, during and post
floods by the stakeholders to reduce the flood impact on the people’s life and
their properties. Handouts are attached in the annexure.
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Learning Unit 1.3.2: Flood forecasting and warning network in
India

Introduction

The Flood Forecasting (FF) network covers most of the flood prone river basins
of the country. The services of FF enable us to be forewarned as when the river
is flowing over the flood plain, to what extent and for how long. The forecast of
a flood may be for the water level i.e. stage forecast, discharge (flow forecast)
and area likely to be submerged (inundation forecast) at various stations at a
specific time. In India, Central Water Commission (CWC) is presently issuing
flood forecasts for 175 stations of which 147 stations are for river stage forecast
and 28 for inflow forecast. To make forecasting work more efficient and reliable,
the CWC has undertaken various modernization schemes to cover more areas.
India Meteorological Department (IMD) and the Ministry of Earth Sciences
(MoES) are also using modern techniques in the area of rainfall forecasting and
warning in India. The trainees have to focus more on the main thrust of the
flood forecasting network, modern schemes of forecasting and warning adopted
by CWC, IMD and MoES for reducing the impact of floods through cooperation at
state, national, regional and international levels.

This session is aimed to reinforce trainee’s experiences and to focus on a
generalized picture of flood forecasting & warning and action plan for forecasting
and warning undertaken for flood management.

Learning Objectives
¢ To enable the trainees to understand and appreciate basics of flood
forecasting and warning system and its significance in India.
¢ To discuss the efficiency of modern schemes of flood forecasting
services and its network in India

¢ To deliberate the roles and responsibilities of various stakeholders in
flood forecasts and warnings for administrators and public to minimize
loss of lives and property caused by floods

¢ To provide forum of interchange of ideas and views pertaining to
international cooperation on FF and warning system

¢ To provide the knowledge and skills on the coordination among the
Central Water Commission, India meteorological Department and the
States

Methodology
e  Power point presentation
e Question/ answer
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Flood Preparedness

Duration
90 minutes

Teaching/ Performance aids
e Reading material
e Hard copy of the presentations
e Flip chart
e White board with markers

Trainer’s Note and Session plan

warning

Contents Methodology Teaching aids
Basic Flood forecasting & warning, | Lecture cum Flip chart/
moderanisation of forecasting services, | discussion through | Sketch board
methodology Roles and responsibilities of | power point Handout
stakeholders, Flood forecasting network | presentation 1.3.2.1
and warning system & QPF in India, | followed by

Coordination and cooperation at national | Question-answer

& international levels, Action Plan for

flood forecasting and warning
Session plan

Training activities Time
Introduce the basic Flood forecasting & warning, 35 minutes
moderanisation of forecasting services, methodology of

forecasting & warning, Forecasting network and warning

system in India. Schemes of flood forecasting services by

CWC, IMD & MOES etc.

Focus on, Roles and responsibilities of CWC & IMD in flood | 20 minutes
forecasting & warning at State & regional levels, Govt.

policy on Early warning system, International Cooperation

on flood forecasting and warning

Preparation of the Action Plan for flood forecasting and | 20 minutes
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Training activities

Time

Summary & evaluation of the learning in this session.
Trainer may ask one of the trainees to summarise whatever
the contents of the session has been covered and how
they plan to use this knowledge. Invite other trainee to
supplement whatever their colleague has discussed. The
trainer may check out that the learning objectives of the
session have been achieved.

10 minutes

Open house for question and answer

5 minutes

During the interactive presentation the various issues related to flood
forecasting network, modernization of forecasting and warning of the country
and at global level may be discussed with trainees to know the significance of
modern technology of flood forecasting & warning taken up at pre, during and
post floods by the stakeholders to reduce the flood impact on the people’s life
and their properties. Handout is attached in the annexure as 1.3.2.1.
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Flood Preparedness

Learning Unit 1.3.3: Space technology for flood risk
management

Introduction

Shrinking natural resource base (per capita availability of land and water devoted
to agriculture), declining quality of resources and environmental degradation
issues will imply increasing threat to our ability to meet the basic needs of the
growing population of the region unless we shift our effort to potential regions
like flood plains of the country for improving productivity.

The flood plain riverine lands of India covering approximately 42 mha though
most endowed with natural resources and has all the potential of becoming
rich, is still economically backward. The reason behind this paradox of extent of
poverty in the midst of richness of resources is that the natural resources of the
region are not being productively harnessed into the process of the economic
development and thus are not delivering their potential and commensurate
benefits to the people. The Green Revolution technologies evolved during
1960’s and 70’s had little or no impact in this region of the country. Undesirable
spatio-temporal distribution of flood in these areas keeps agricultural areas
under uncertainty and risks. These are also the areas where the poorest are
concentrated and agriculture largely continues to be more of subsistence. The
nature of agricultural problems are highly variable due to great diversity in the
production system as also in the socio-economic conditions of the communities
requiring location specific approaches to address the problems and enhance the
productivity.

Recent development in geoinformatics particularly in the field of Satellite
Remote Sensing, GIS and GPS technologies have special advantage in terms of
generating state-of-the art informatics - capturing the variability, vulnerability
and dynamism of flood plain like agricultural system. This information would
enable us to provide valuable scientific insights into the factors contributing
to the low productivity which in turn would form the essential ingredients to
evolve the effective strategies to enhance it.

This session is aimed to reinforce trainee’s experiences and to focus on the
role of remote sensing and Geographical Information System (GIS) in flood risk
management and an action plan for reducing the impact of floods undertaken
for flood plain management.
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Learning Objectives

¢ To enable the trainees to understand and appreciate basics of space
technology i.e. Remote Sensing & GIS and its network in India.

¢ To discuss the efficient role of RS and GIS in flood risk management in
India

¢ To deliberate the significance of RS & GIS in flood preparedness for
administrators and public to minimize loss of lives and property caused
by floods

¢ To provide forum of exchange of ideas and views pertaining to
international cooperation on RS & GIS in flood plain management

¢ To provide the knowledge and skills on the coordination among the IIRS,
NRSA, Central Water Commission, India meteorological Department
and the States

Methodology
e Power point presentation
e  Question/ answer

Duration
90 minutes

Teaching/ Performance aids
e Reading material
e Hard copy of the presentations
e Flip chart
e White board with markers

Trainer’s Note and Session plan

Contents Methodology Teaching aids
Basic idea of Space technology, Remote | Lecture cum Flip chart/
Sensing and GISmethodology, Roles and | discussion through Sketch board
responsibilities of stakeholders in space | power point Handout
technology in flood risk management in | presentation 1.3.3.1

India, Coordination and cooperation at | followed by
national & international levels, Action | Question-answer
Plan for RS & GIS in flood risk mitigation
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Flood Preparedness

Session plan

Training activities Time

Introduce the basics of space technology such as Remote Sensing | 35 minutes
& Geo Informatics System, Position & function of satellite,
methodology of RS & GIS in flood zone mapping in India. Roles of
[IRS & NRSA in flood forecasting services,etc.

Focus on roles and responsibilities of IIRS & NRSA in flood | 20 minutes
preparedness and mitigation at State & regional levels, Govt.
policy on space technology, International Cooperation on RS & GIS
for flood risk management

Preparation of the Action Plan for using of RS & GIS in flood plain | 20 minutes
management

Summary & evaluation of the learning in this session. Trainer may | 10 minutes
ask one of the trainees to summarise whatever the contents of the
session has been covered and how they plan to use this knowledge.
Invite other trainee to supplement whatever their colleague has
discussed. The trainer may check out that the learning objectives
of the session have been achieved.

Open house for question and answer 5 minutes

During the interactive presentation the various issues related to RS & GIS,
modernization of space technology of the country and at global level may be
discussed with trainees to know the significance of modern technology of RS &
GIS taken up at pre, during and post floods by the stakeholders to reduce the
flood impact on the people’s life and their properties. Handout is attached in
the annexure as 1.3.3.1.
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Module 1.3

Learning Unit 1.3.4: Medical preparedness
Introduction

Floods are the most common natural disaster in both developed and developing
countries, and they are occasionally of devastatingimpact, as the floods in China
in 1959 and Bangladesh in 1974, the tsunami in Southeast Asia in December
2004 and Koshi floods 2008 in India show. Their impacts on health vary between
populations for reasons relating to population vulnerability and type of flood
event. Under future climate change, altered patterns of precipitation and sea
level rise are expected to increase the frequency and intensity of floods in
many regions of the world.

Epidemiological data on the health effects of floods indicate that most
immediate flood deaths are due to drowning and acute trauma. The number
of deaths is related to the characteristics of the flood. Limited data indicate
that most injuries are mild and occur during self-rescue attempts or while
attempting to rescue families and possessions.

However, during the first year after a flood, the mortality rate of the flooded
population still may continue to increase up to 50%. In low-income countries, a
significant increase of deaths due to diarrhea occurs. Fecal and oral diseases are
an important issue in low-income populations with limited access to water and
sanitation. Collections of stagnant water can increase the risk for developing
malaria. During the post-flood period, anxiety, depression, and increased
physical symptoms are found, more common in women. Among children,
behavioral changes and increased bedwetting is noted.

Exposures to projected climate changes are likely to affect the health status of
millions of people, particularly those with low adaptive capacities. In Europe,
inland flash floods and coastal floods from storms and high waters will occur
more frequently. Increased morbidity and mortality is expected. This will result
in a considerably higher burden on health services.

Adequate new policies on how to deal with the health aspects of floods should
be based on lessons learned in the past. These policies must lead to an effective
answer to questions such as: Which measures can be taken to mitigate the
expected health problems? The complexity and scale of the problems requires
a joint process. During this process, searches for new systems of checks and
balances between the public domain and the private domains are needed.
Scientists should participate in heterogeneous networks to allow the inclusion
of scientific data into a more extended process of knowledge production that is
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Flood Preparedness

required to solve the issues. Research gaps that must be filled include further
modeling of relationships between health and floods.

Learning Objectives

1. To enable the trainees to understand the structural and infrastructural
health problems occurred in pre, during and after large-scale floods

To discuss the preventive measures taken to mitigate the health problems
To integrate these preventive measures into decision-making

To elaborate the responsibilities of the government and the individual
citizen towards health preparedness measures

5. To Stimulate cooperation between governmental organizations, non-
governmental organizations, and public organizations such as lifesavers
and health professionals

Methodology
e Power point presentation
e Question/ answer

Duration
70 minutes

Teaching/ Performance aids
e Reading material
e Hard copy of the presentations
e Flip chart
e White board with markers

Trainer’s Note and Session plan

Contents Methodology Teaching aids
Basic idea of Hygiene of Health in | Lecture cum Flip chart/
India, Health problems occurred in pre, | discussion through | Sketch board
during and post floods on flood victims, | power point Handout
Preventive measures against various | presentation 1.3.4.1

types of diseases particularly water borne | followed by
diseases. Coordination and cooperation | Question-answer
at national & international levels, Action
Plan for health preparedness & mitigation
aspects in flood risk management
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Module 1.3

Session plan

Training activities

Time

Introduce the basics of medical aid and health preparedness
aspects adopted in India in pre, during and post impacts of
floods by medical experts to prevent the epidemic diseases
among vulnerable groups of a society

25 minutes

Focus on roles and responsibilities of Government and
individual in health preparedness and mitigation at State &
regional levels, Govt. policy on medical relief and role of
various National & International Organizations like World
Health Organization on health preparedness

15 minutes

Preparation of the Action Plan for health preparedness &
mitigation aspects in flood risk management

15 minutes

Summary & evaluation of the learning in this session. Trainer
may ask one of the trainees to summarise whatever the contents
of the session has been covered and how they plan to use this
knowledge. Invite other trainee to supplement whatever their
colleague has discussed. The trainer may check out that the
learning objectives of the session have been achieved.

10 minutes

Open house for question and answer

5 minutes

During the interactive presentation the various issues related to health aspects,
preventive measures to check the epidemic diseases in the country and at
global level may be discussed with trainees to tell the significance of health
preparedness and mitigation measures taken up at pre, during and post floods
by the stakeholders to reduce the flood impact on the hygiene of people’s

health. Handout is attached in the annexure as 1.3.4.1.
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Flood Preparedness

Learning Unit 1.3.5: Community Preparedness and Adaptation
of ““Living with Floods”

Introduction

Most efforts designed to reduce the effects of floods have focused on structural
measures such as construction of dams or embankments (polders, levees, etc).
Many development experts question whether large-scale flood control projects
are economically suitable for the least-developed countries, since they increase
the country’s debt significantly for little economic return. Interest has recently
increased in alternative strategies for protecting the flood plains especially in
rural areas. These strategies can often be adopted or modified into a national
‘living with floods’ strategy to encourage people to adapt to floods and to
capture their benefits for economic development. This strategy has been cost-
effective, easy to implement and compatible with the environment. More
important, it can be incorporated into long-term development programmes.

Creating functional groups, developing organisational capacities and enabling
them to link with the national disaster management mechanisms are effective
ways of strengthening preparedness at the community level. Small-scale
mitigation, teaching life saving skills, contingency planning and even upgrading
service provision are some key measures undertaken by non-governmental
organizations (NGOs) and governments in Asia. In many cases such good work by
agencies on an ad-hoc basis is found to be unsustainable and not often scaled
up. Longer-term success requires strong engagement with the community.
For many smaller NGOs, continuity of funding support is a critical limiting
factor in maintaining their disaster preparedness (DP) work. Globally, some
funding is available for disaster reduction, but little is left to support concrete
action, beyond training and planning. The best way is therefore to enable the
communities to organise themselves and link them with the national disaster
response mechanisms.

Learning Objectives

1. To enable the trainees to understand the preparedness planning by the
community designed for pre, during and post floods

2. To highlight the role of community in flood risk management

To elaborate the responsibilities of the community and the individual
citizen towards flood vulnerability in changing climate

To generate awareness among the community to tackle the floods
5. To prepare the community for adaptation of “Living with floods’



Module 1.3

Methodology
e Power point presentation
e  Question/ answer

Duration
70 minutes

Teaching/ Performance aids
e Reading material
e Hard copy of the presentations
e Flip chart
e White board with markers

Trainer’s Note and Session plan

Contents Methodology Teaching aids
Basic idea of community and its role in | Lecture cum Flip chart/
preparedness planning for pre, during | discussion Sketch board
and post impact of floods. Community | through Handout
awareness to tackle the floods and prepare | power point 1.3.5.1
the community for adaptation of Living with | presentation
floods in changing climate. Action Plan for | followed by
community preparedness & its palnning in | Question-answer
flood risk management

Session plan
Training activities Time
Introduce the basics of preparedness aspects adopted in India in | 25 minutes
pre, during and post impacts of floods by communities to tackle
the problem of floods occurred annually in the country
Focus on roles and responsibilities of community and individuals | 15 minutes
in flood preparedness at State & regional levels in present
scenario of changing climate, Community awareness generation
for flood preparedness and Adaptation of “Living with floods”
Preparation of the Action Plan for community preparedness | 15 minutes
aspects in flood risk management
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Flood Preparedness

Training activities Time

Summary & evaluation of the learning in this session. Trainer | 10 minutes
may ask one of the trainees to summarize whatever the contents
of the session has been covered and how they plan to use this
knowledge. Invite other trainee to supplement whatever their
colleague has discussed. The trainer may check out that the
learning objectives of the session have been achieved.

Open house for question and answer 5 minutes

During the interactive presentation the various issues related to community
preparedness aspects, awareness generation to check the impact of floods and
to prepare the community for adaptation of “Living with floods” in the country
and at global level may be discussed with trainees to tell the significance of
preparedness planning at pre, during and post floods by the stakeholders to
reduce the flood impact on the urban & rural society of the country. Handout is
attached in the annexure as 1.3.5.1.
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Module 1.4

DAY FOUR

Module 1.4: Flood Response

This module consists of the following learning units:

Learning Unit 1.4.1: Field visit to flood control measures at Barrage
Learning Unit 1.4.2: Government Response and Damage Assessment
Learning Unit 1.4.3: Community Response Approach

Learning Unit 1.4.4: Incident Command System in flood management

Learning Unit 1.4.5: Search And Rescue (SAR) operation in flood
management

Learning Objectives

The key objectives of the module are to:

describe the nature and type of flood response being used in different
parts of the country

discuss the flood response strategies and its components in reference
to Incident Command System

explain the significance of Search & Rescue (SAR) of flood in India

develop administrative capabilities to plan and implement flood
response strategies.

Duration

330 minutes/ 5.30 hours excluding lunch and tea

Methodology

Power point presentation
Question/ answer
Interaction and experience sharing

Teaching/ Performance aids

Reading material

Hard copy of the presentations
Flip chart

White board with markers
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Flood Response

Learning Unit 1.4.1: Field visit to flood control measures at
Barrage

Introduction

The coordinator/ facilitator will brief the trainees about the significance of
field visit of a barrage to see the structural and non-structural measures of
flood management on site that how do control measures manage flood disaster .
The coordinator/facilitator will also provide opportunity to trainees for sharing
their practical experiences with officials working in the areas of flood control
and they may get an opportunity to apply their learnings of the classroom in
the field.

Learning objectives:

= To study & understand the control measures for managing flood
disaster

= To share the practical experience with officers working in the areas of
flood control

= To apply the learnings of the classroom in the field.
Methodology
On site Interaction and discussion of participants with the officials of Flood
control cell of Irrigation Department
Duration
180 minutes

Teaching/ Performance aids
e Maps of the field visit
e Models of study site
e Transport facility

Trainer’s Note and Session plan

Contents Methodology Teaching aids
Flood mitigation measures (Structural and | Lecture cum Flip chart/
Non-structural) like Dam, embankments, | discussion Sketch board

flood walls, channels & Drainage system, | through
flood levees, flood plain zoning, flood proofing | power point
and its techniques, Modern flood forecasting | presentation
methods and warning system and action | followed by
plan for flood risk mitigation measures of | Question-
concerned Irrigation Department answer




Module 1.4

Session plan

Training activities

Time

Familiarization of trainees classroom knowledge of the flood
management by sharing with the practical experiences of officials
working in the areas of flood control measures along with the
use of flood zoning in flood plains, flood proofing and its adopted
techniques. Watershed management measures in conjunction with
structural measures such as check dams, detention basins, etc.

60 minutes

Interaction on the modernization of forecasting methods and
warning system. Role of CWC & IMD in flood management at State
and National levels. Govt. policy on Early warning system

35 minutes

Discussion on Action Plan of flood mitigation measures adopted
by the flood control cell of concerned Irrigation Department

15 minutes

Summary & evaluation of the learning in this session. Trainer
may ask one of the trainees to summarise whatever the contents
of the session has been covered and how they plan to use this
knowledge. Invite other trainee to supplement whatever their
colleague has discussed. The trainer may check out that the
learning objectives of the session have been achieved.

5 minutes

Open house for question and answer

5 minutes

Journey duration of the field site

60 minutes

During the field visit, the flood protection works carried out by the flood control
cell of concerned Irrigation Department may be shown to trainees to tell the
different types of structural and non-structural measures practically taken up
at pre, during and post floods by the State Governments to reduce the flood

impact on the people’s life and their properties.
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Flood Response

Learning Unit 1.4.2: Government Response and Damage
Assessment

Introduction

During flood emergencies, assessment of the extent of flooding, flood losses
and resultant needs of the affected communities is essential for flood
relief coordination. Depending on the severity of the flood and the level of
preparedness in the affected area, this has to be done under extraordinary
circumstances, involving varying degrees of chaotic conditions, contingencies
and time pressures. Usually the immediate estimates are drawn arbitrarily due
to the chaotic circumstances and mounting public pressure. These flood loss
assessments later provide the basis for reconstruction planning and for decisions
on flood management policy reform. Nevertheless, certain basic principles can
be observed to avoid too unrealistic estimates and resulting repercussions.

For the Government, evacuation of flood affected communities is one of the
most difficult response measures, especially, when it invloves large population.
Evacuation is carried out as a precautionary measure based on warnings issued
in order to protect flood threatened people from the full impacts of flood
disaster. For carrying out successful evacuation, the threat perception from
the Government i.e. Disaster Management officials is essential to maintain
dialogue with some crucial sectors such as CWC, IMD, transportation, medical,
food suppliers, Civil socities, NGOs and communities including Decision Support
System (DSS) and Geographical Information System (GIS).

The importance of assessing the potential losses of the flood becomes evident
when policy makers and planners try to strike an optimal balance between the
development needs of a particular area and the levels of flood risk society is
ready to accept. In this context, the flood losses become a vital element in
assessing the net-benefits of a society and this can derive from using the areas
of flood plains, i.e. the overall benefits like relatively easily exploitable land for
economic activity of various sectors, space for settlement, fertile alluvial soils
for agriculture, readily available navigation links, etc., minus the expected flood
losses, both assessed for the same timeframe. The assessment cum estimation
of severity of flood can not be done immediately after its occurrence as the
local communication infrastructure often fails. So the preliminary assessment
of damage caused by a flood should be based on water level and the estimate
of the area flooded as assessed from satellite imageries. Field observation data
are to be used to modify this damage assessment once available.



Module 1.4

Learning Objectives

1. To enable the trainees to introduce with the response system of flood

2. To highlight the relief measures taken by a Government during & post

flood

3. To elaborate the responsibilities and coordination among various

stakeholders in flood response

To discuss the significance of Damage Assessment in floods

Methodology
e Power point presentation

e Question/ answer
Duration
75 minutes

Teaching/ Performance aids
e Reading material
e Hard copy of the presentations
e Flip chart

e White board with markers

Trainer’s Note and Session plan

To discuss the Government’s evacuation plan & its constraints

Contents

Methodology

Teaching aids

Basic idea of Response system in flood
management, Government’s Response
Plan and response coordination among
various stakeholders based on new
concept of DM during and post impact of

measures and Estimation/Assessment of
damage caused by a flood Action Plan
for Government response plan & damage
assessment in flood risk management

floods. Emergency Evacuation Plan, Relief

Lecture cum
discussion
through
power point
presentation
followed by
Question-
answer

Flip chart/
Sketch board
Handout
1.4.2.1

s
o
o
o
=
w
~
=
=
«Q
3]
=
o
S
©
=]
o
=
]
=]
o)
«
D
=
]
S
=
5>
—
=
I
=
=
(o)
o
-
—
=
Q.
S
@D
=
wv
—
—
o
=
=
<
o
o
=
D




Flood Response

Session plan

Training activities Time

Introduce the basics of response system of India during and post | 25 minutes
impacts of floods by Government to tackle the problem of floods
occurred annually in the country, Response and new paradigm
scenario in DM

Focus on coordination and responsibilities of various stakeholders | 20 minutes
for effective post-flood response at State & district levels,
Emergency Evacuation Plan and significance of Estimation cum
Assessment of flood damage

Preparation of the sector wise Action Plan specific for saving lives | 15 minutes
during emergency as per local scale flood risk profile of the area

Summary & evaluation of the learning in this session. Trainer may | 10 minutes
ask one of the trainees to summarize the contents of the session
that has been covered and how they plan to use this knowledge.
Invite other trainee to supplement whatever their colleague has
discussed. The trainer may check out that the learning objectives
of the session have been achieved.

Open house for question and answer 5 minutes

During the interactive presentation the various issues related to Government
response and Damage Assessment and emergency evacuation plan with the
response coordination among various stakeholders to reduce the impact of floods
and significance of damage assessment caused by a flood may be discussed with
trainees to know the significance of flood response plan during and post floods
by the Governments & stakeholders to reduce the flood impact on the urban &
rural society of the country. Handout is attached in the annexure as 1.4.2.1.
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Module 1.4

Learning Unit 1.4.3: Community Response Approach
Introduction

Community response approach in flood risk management has been felt for
some time. This is in conformity with the current trend of participative
approaches to socio-economic development and welfare activities.
Community participation is a process where the concerned communities
function and contribute as a cohesive group to perform a predetermined
activity. The basic premise behind this approach is that the involvement of
the people in flood management is expected to be more effective and useful.
Such an approach also provides an opportunity to the community to meet its
obligations towards its members. Community involvement would, of course,
be more effective if people are fully conscious, empowered and trained.
Community participation would be forthcoming if community can expect
to derive visible benefits from it. People, therefore, should be provided an
opportunity to play a more active role and the official machinery provides
facilitating and catalytic support only. It may be noted that this task has now
become easier in India since community based organizations elected by the
people known as Panchayats have become functional at village, block and
district levels as a part of the Indian Constitution (73" Amendment, 1992).
Community participation can only mitigate the hardships and losses caused
by floods. It has little effect on controlling or moderating floods. It assumes
that floods would continue to come and that people have to live with them.
Therefore, the community response approach is to combat floods and to
reduce the consequent losses.

In present context, the State governments particularly State Disaster
Management Authority (SDMAs) and District Disaster Management Authority
(DDMAs) are performing various response activities in coordination with the
civil societies to understand and plan their roles in the framing of Standard
Operating Procedures (SOPs) and incorporate them in the flood Disaster
Management plan of a region.

Learning Objectives

1. To enable the trainees to introduce with the community response approach
in flood

2. To highlight the role of community in relief works taken by a Government
during & post flood

3. Todiscuss the nature of coordination of civil societies with State government
in flood mitigation efforts
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Flood Response

4. To discuss the significance of Standard Operating Procedures in disaster
response

Methodology
e Power point presentation
e Question/ answer

Duration
75 minutes

Teaching/ Performance aids
e Reading material
e Hard copy of the presentations
e Flip chart
e White board with markers

Trainer’s Note and Session plan

Contents Methodology Teaching aids

Basic idea of community response in flood | Lecture cum Flip chart/
management, Role of community in relief | discussion through | Sketch board
works of Government during & post floods, | power point
Coordination of civil societies with State | presentation
Governments in flood mitigation efforts, | followed by
Framing and incorporation of Standard | Question-answer
Operating Procedures into disaster
management plan of flood of a region,
Action Plan for community response
approach in flood risk management

Session plan

Training activities Time

Introduce the basic theme of community response approach in | 30 minutes
flood management in India during and post impacts of floods, Role
of community in relief works of Government during & post floods
and coordination of civil societies with State Governments in flood
mitigation efforts,
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Focus on Framing and incorporation of Standard Operating | 15 minutes
Procedures into flood disaster management plan of a region
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Training activities Time

Preparation of the Action Plan for community response approach | 15 minutes
in flood risk management

Summary & evaluation of the learning in this session. Trainer may | 10 minutes
ask one of the trainees to summarize whatever the contents of the
session has been covered and how they plan to use this knowledge.
Invite other trainee to supplement whatever their colleague has
discussed. The trainer may check out that the learning objectives
of the session have been achieved.

Open house for question and answer 5 minutes

During the interactive presentation the current trend of community approach
towards response mechanism of a Government in flood risk management,
coordination of civil societies with the State disaster management bodies like
SDMAs & DDMAs as well as active Panchayats in flood mitigation efforts may
be discussed with trainees to know the significance of community response
approach during and post floods to reduce the flood impact on the urban & rural
society of the country in changing scenario of climate in India.
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Flood Response

Learning Unit 1.4.4: Incident Command System in flood
management

Introduction

The Incident Command System (ICS) consists of personnel, policies, procedures,
facilities, and equipment that work together in an organized structure designed
to greatly improve emergency response effectiveness, response time, and
efficiency for all disasters, no matter how big or complex. The ICS is based
on a common command structure that allows all officials in organizations, no
matter private or public, in any jurisdiction to effectively communicate with
each other in emergency situations. The goal of ICS is designed to reduce any
problems with communication and emergency techniques in such incidents in
which quick response and proper operations are critical.

The ICS focuses on a system of management and procedures on a temporary
basis for an incident of any size or severity. The ICS has a general emphasis on
preparedness, with all aspects of its operations practiced and personnel trained
well before an incident occurs. When an incident does occur, the ICS formulates
a management hierarchy that is used to control funds, employees, facilities,
equipment, resources, and communications. The Incident Command System is
designed to not only be structural guidelines, but also to be flexible enough to
adapt to unexpected circumstances. For example, in an emergency situation
that would cover many jurisdictions, the ICS system is designed to meet the
needs of each one of those jurisdictions and to establish firm communication
with all of them. In the event of an incident, the ICS system will allow for
many different agencies and organizations to quickly formulate a management
structure, using common terminology for easy communication vital in a time of
crisis. In addition, the ICS provides logistical support to an operational staff, is
designed to be cost effective by avoiding doubled work, and delivers a unified
system of organization.

During a flood, all response activities are taken up at the local level through
a suitably devised ICS coordinated by the local administration through the
Emergency Operation Centres (EOCs). State governments maintain EOCs at
appropriate levels for the coordination of human resources, relief supplies and
equipment. State governments have developed Standard Operating Procedures
(SOPs) for the EOCs, which are integrated within the framework of the ICS for
taking advantage of modern technologies and tools such as GIS maps, scenarios
and simulation models for effectively responding to floods and other disasters.



Module 1.4

The state governments/SDMAs undertake the training of personnel involved in
the ICS.

Learning Objectives
1. To discuss the structure and functions of ICS
2. To understand the significance of ICS in flood preparedness & mitigation

3. To formulate the ICS management hierarchy to control funds, employees,
facilities, equipment, resources, and communications

4. To coordinate a suitable devised ICS by local administration through the
EOCs during a flood

5. To explain the advantage of SOPs within the framework of ICS based on GIS
maps and simulation models for an effective response to floods
Methodology
e Power point presentation
e Question/ answer

Duration
75 minutes

Teaching/ Performance aids
e Reading material
e Hard copy of the presentations
e Flip chart
e  White board with markers

Trainer’s Note and Session plan

Contents Methodology Teaching aids
Basic concept of ICS, structure and function | Lecture cum Flip chart/

of ICS during a flood, Role of ICS in flood | discussion Sketch board
risk management, Formulation of ICS | through Handout
management hierarchy during a flood, | power point 1.4.4.1

SOPs, EOCs in ICS at local administration, | presentation
Significance of ICS in framing of SOPs based | followed by
on GIS maps & simulation models etc. Question-answer
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Flood Response

Session plan

Training activities Time

Meaning of ICS in a flood situation, Structure and functions of | 30 minutes
ICS in flood management, ICS components, ICS management and
system, Significance of ICS in flood risk mitigation

Formulation of ICS management hierarchy during a flood, SOPs, | 15 minutes
EOCs in ICS at local administration, Importance of SOPs in EOCs
at local administration of a State

Development of Action Plan in framing of ICS oriented SOPs | 15 minutes
based on GIS maps & simulation models etc.

Summary & evaluation of the learning in this session. Trainer | 10 minutes
may ask one of the trainees to summarize whatever the contents
of the session has been covered and how they plan to use this
knowledge. Invite other trainee to supplement whatever their
colleague has discussed. The trainer may check out that the
learning objectives of the session have been achieved.

Open house for question and answer 5 minutes

During the interactive presentation the current status of Structure and functions
of ICS in flood management, ICS components, ICS management and system,
Significance of ICS in flood risk mitigation, ICS management hierarchy during a
flood, SOPs, EOCs in ICS at local administration may be discussed with trainees
to know the advantage of SOPs within the framework of ICS based on GIS maps
and simulation models for an effective response to floods to reduce the flood
impact on the Indian economy in changing scenario of climate induced disasters
in India. Handout is attached in the annexure as 1.4.4.1.
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Module 1.4

Learning Unit 1.4.5: Search And Rescue (SAR) operation in
flood management

Introduction

In India, the state governments particularly SDMAs are developing procedures

for formally recognizing and certifying trained search and rescue team members

through the ATls. These trained persons are also providing suitable indemnity

to community level team members for their actions in the course of emergency

response during a flood. NDRF battalions are assisting the state governments

and district authorities in training communities, which being further assisted by

the ATls, CD, Home Guards and NGOs. In addition to it, the youth organizations

such as the NCC, NSS and NYKS are providing support services to the response

teams at the local level under the overall guidance and supervision of the local

administration.

Learning Objectives

1. To discuss the structure and functions of SAR operation

2. To understand the significance of SAR operation in flood preparedness &
mitigation

3. To explain the various tools and the linkages of SAR with other relief and
response operations.

4. To highlight the coordination of State government/ district authorities with
NDRF in training of SAR operation in India

5. To explain the role of youth organizations in SAR operation

Methodology
e Power point presentation
e Question/ answer

Duration

75 minutes

Teaching/ Performance aids
e Reading material
e Hard copy of the presentations
e Flip chart

e \White board with markers
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Flood Response

Trainer’s Note and Session plan

Contents Methodology Teaching aids

Basic idea of SAR operation during a | Lecture cum Flip chart/
flood, Significance cum objectives of | discussion through Sketch board
SAR operation in flood risk management, | power point
Various tools and linkages of SAR in flood | presentation
relief & response, Role of NDRF and | followed by
youth organization in SAR operation Question-answer

Session plan

Training activities Time

An overview of SAR operation of a flooded area, Objectives of | 30 minutes
SAR operation in flood preparedness and mitigation, Tools and
Linkages of SAR in relief and response of a flood,

NDRF and its assisting role in training of SAR operation to 15 minutes
communities under supervision of local administration, Role
of youth organization such as NCC, NSS and NYKS in SAR
operation

Preparation of an Action Plan of SAR operation through ATIs 15 minutes
for local communities for their actions during emergency
response of a flood

Summary & evaluation of the learning in this session. Trainer | 10 minutes
may ask one of the trainees to summarize whatever the
contents of the session has been covered and how they plan
to use this knowledge. Invite other trainee to supplement
whatever their colleague has discussed. The trainer may
check out that the learning objectives of the session have
been achieved.

Open house for question and answer 5 minutes

During the session, the basic idea of SAR operation during a flood, SAR
operation in flood preparedness, in emergency relief and response, role of
youth organizations and NDRF in the operation of SAR during a flood as well as
activity of local trained community during emergency response of a flood may
be discussed with trainees to know the significance of SAR operation during
floods to reduce the its impact on the urban & rural society of the country.



Module 1.5

DAY FIVE

Module 1.5: Cross cutting Issues & lessons learnt

Learning Unit 1.5.1: Role of Civil Society in flood risk management

Learning Unit 1.5.2: Responding to Gender concerns & needs of
vulnerable groups,

Learning Unit 1.5.3: Impact of climate change, lessons learnt based
on case studies of floods

Learning Unit 1.5.4: Financial arrangement & flood insurance for
flood risk management

Learning Unit 1.5.5: Group Exercise - Presentation & Discussion

Learning Objectives

The key objectives of the module are to:

describe the nature and role of civil societies in flood risk
management

discuss the response of gender concerns & needs of vulnerable
groups,

highlight the impact of climate change, lessons learnt based on case
studies of major Indian floods

develop administrative capabilities to plan the financial arrangement
for flood risk management

Duration

165 minutes/ 2.45 hours

Methodology

Power point presentation
Question/ answer
Interaction and experience sharing

Teaching/ Performance aids

Reading material

Hard copy of the presentations
Flip chart

White board with markers
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Cross Cutting Issues & lessons learnt

Learning Unit 1.5.1: Role of Civil Society in flood risk
management

Introduction

Civil society refers to the arena of uncoerced collective action around shared
interests, purposes and values. In theory, its institutional forms are distinct
from those of the state, family and market, though in practice, the boundaries
between state, civil society, family and market are often complex, blurred and
negotiated. Civil society commonly embraces a diversity of spaces, actors and
institutional forms, varying in their degree of formality, autonomy and power.
Civil societies are often populated by organisations such as registered charities,
development non-governmental organisations, community groups, women’s
organisations, faith-based organisations, professional associations, trade
unions, self-help groups, social movements, business associations, coalitions
and advocacy group.

It has now been revealed that the civil society asan institution in itself isemerging
as an effective player in the entire mechanism of disaster administration. In
the event of actual disasters, the civil society, if well aware of the preventive
actions it is required to take, can substantially reduce the damage caused by the
floods or any disaster. Awareness and training of the civil society is particularly
useful in areas that are prone to frequent disasters. While the civil society
as an effective institution is yet to take shape in the country, considerable
efforts are being made to form and strengthen community based organizations
at grassroots levels.

Learning Objectives

The key objectives of the module are to:

e describe the nature and structure of civil society in flood risk
management

e discuss useful role of civil society in awareness and training for flood
prone areas

e highlight the significance of civil society as an effective institution in
flood mitigation

e discuss the considerable efforts of civil society made to form and
strengthen community based organizations at grassroots levels in flood
management

Duration
60 minutes



Module 1.5

Methodology
e Power point presentation
e  Question/ answer
e Interaction and experience sharing

Teaching/ Performance aids
e Reading material
e Hard copy of the presentations
e Flip chart
e  White board with markers

Trainer’s Note and Session plan

Contents Methodology

Teaching aids

Nature and structure of a civil society, Role | Lecture cum

of civil society in training and awareness | discussion through
activities for flood risk mitigation, civil | power point
society as an effective institution in flood | presentation
preparedness and efforts of civil society | followed by

to strengthen the various community | Question-answer
organizations in flood management

Flip chart/
Sketch board

Session plan

Training activities

Time

An overview of nature and structure of a civil society and its role
in training and awareness activities for flood risk mitigation

20 minutes

Civil society as an effective institution in flood preparedness
and its efforts in strengthening the various community
organizations in flood management

15 minutes

Preparation of an Action Plan on training and awareness
activities of a civil society in flood risk management

10 minutes

Summary & evaluation of the learning in this session. Trainer
may ask one of the trainees to summarize whatever the contents
of the session has been covered and how they plan to use this
knowledge. Invite other trainee to supplement whatever their
colleague has discussed. The trainer may check out that the
learning objectives of the session have been achieved.

10 minutes

Open house for question and answer

5 minutes
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Cross Cutting Issues & lessons learnt

During the interactive presentation an overview of nature and structure of a civil
societyandandits role in training and awareness activities for flood risk mitigation
civil society as an effective institution in flood preparedness and its efforts in
strengthening the various community organizations in flood management may
be discussed with trainees to know the significance of civil society in reducing the
flood impact on the economy and vulnerable groups of the society of the country.
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Learning Unit 1.5.2: Responding to Gender concerns & needs of
vulnerable groups in flood risk mitigation

Introduction

Human beings have been at the mercy of natural disasters since the beginning
of time. Floods, fires, earthquakes and tremors, mudslides, volcanic eruptions,
hurricanes, tornadoes, tsunami, tropical storms, ice storms, landslides, droughts
and famine consistently remind us of how vulnerable we are.

The recent increase in attention to the effects of natural disasters particularly
in case of floods has resulted in a plethora of different perspectives on
the issue. In particular, several authors have brought a gender focus to the
analysis of flood risk mitigation and management, The image of the suffering
woman and child during a flood is a popular one in the media. Women are
disproportionately affected by natural disasters, usually as a result of their
gendered status in society. What the media does not show, however is that
women are a vital part of disaster mitigation and response efforts, whether
acting within their traditional gender roles, or transcending them. Women are
made more vulnerable to disasters through their socially constructed roles.

An effective development process must include both the needs and the
potential contributions of women as well as men. A community-based disaster
preparedness and response plan that takes women’s physical, psychological,
social and economic vulnerabilities into account will help to reduce women’s
vulnerability to disaster overall. A plan that goes even further to recognize
women’s abilities and include them in disaster relief efforts will help to change
gendered beliefs about women. A gender-based approach to the study and
analysis of natural disasters e.g. floods is essential in accomplishing this goal.

Learning Objectives

The key objectives of the module are to:

e describe the Gender and its responding concerns in flood risk
management

e discuss the needs of vulnerable groups of flood prone areas

e highlight the role of gender in flood mitigation

Duration

30 minutes
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Cross cutting Issues & lessons learnt

Methodology
e Power point presentation
e Question/ answer
e Interaction and experience sharing

Teaching/ Performance aids
e Reading material
e Hard copy of the presentations
e Flip chart
e  White board with markers

Trainer’s Note and Session plan

Contents Methodology

Teaching aids

Status of responding gender concerns and | Lecture cum

its role in flood risk mitigation, Needs of | discussion through
vulnerable groups of a flood prone area | power point

and gender response during & post floods, | presentation
Preparedness aspects of gender in flood | followed by
management in India Question-answer

Flip chart/
Sketch board

Session plan

Training activities

Time

Definition of gender and its status in flood disaster management,
Nature and role of gender in mitigation of flood impact on the
needs of vulnerable groups of the flood prone areas,

10 minutes

Preparedness aspects of gender in flood management in India

5 minutes

Preparation of anAction Plan on training and awareness activities
of a responding gender concerns in flood risk management

5 minutes

Summary & evaluation of the learning in this session. Trainer
may ask one of the trainees to summarize whatever the contents
of the session has been covered and how they plan to use this
knowledge. Invite other trainee to supplement whatever their
colleague has discussed. The trainer may check out that the
learning objectives of the session have been achieved.

5 minutes

Open house for question and answer

5 minutes




Module 1.5

During the interactive presentation an overview of nature and status of a gender
and its role in flood risk mitigation, Gender as an effective institution in
flood preparedness and its efforts in strengthening the various community
organizations in flood management may be discussed with trainees to know the
significance of gender in reducing the flood impact on the economy and vulnerable
groups of the society of the country.
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Cross cutting Issues & lessons learnt

Learning Unit 1.5.3: Impact of changing climate and lessons
learnt based on case studies of floods

Introduction

Global warming is projected to intensify the hydrological cycle and increase
the magnitude and frequency of intense precipitation events in most parts of
the world. Within this activity we assess how future climate developments may
impact flood hazard across India and Europe.

It has been traditionally assumed that the annual maximum flood process at a
location is independent and identically distributed. While nonstationarities in
the flood process due to land use changes have long been recognized, it is only
recently becoming clear that structured interannual, interdecadal, and longer
time variations in planetary climate impart the temporal structure to the flood
frequency process at flood control system design and operation timescales.
The influence of anthropogenic climate change on the nature of floods is also
an issue of societal concern. A diagnosis of variations in the frequency of floods
is synchronous with low-frequency climate state and an exploration of limiting
flood probability distributions as implied by a long simulation of a model of the
El Nifo/Southern Oscillation.

Global warming is projected to intensify the hydrological cycle and increase
the magnitude and frequency of intense precipitation events in most parts of
world. Within this activity we assess how future climate developments may
impact flood hazard across India and rest of the world (Handout 1.5.3.1).

Case study |I: Urban Flooding: Mumbai flood 2005 in
Maharashtra

Description: Flooding is not a new phenomenon. The recent experience
has however, shown that sudden, incessant rains are the major factor behind
deluges. Well one cannot control the rains, but it is possible to tame and utilize
the flood waters in urban areas.

The reasons which led to massive flooding in Mumbai (2005) include, antiquated
drainage system. The 20th century drainage network of Mumbai is capable of
carrying only 25 millimeter of rainwater per hour. With drains clogged at several
places it proved inadequate for the 944mm rain which lashed Mumbai in one
day alone. It seems that only three drains which drain into the sea have gates
whereas, other 102 outlets have no such gates. Problem with coastal areas is
lack of adequate gradient for water to flow into the sea. During high tides,
the sea water incursion takes place through these drains. Drains without gates



Module 1.5

become vulnerable points and a salt water deluge engulfs upcountry. It goes
without saying that the drainage system needs a thorough overhaul with gates
to man the backflow of the sea water.

Floods in the rivers are dependent on topography, drainage, rainfall and the
ground geology. For example, if the drainage is poor as in Mumbai even less
rainfall will cause floods. If the channel of the river is made of clay at a particular
site excess water will rather spill over as it will not be able to go down to the
depths. All these criteria have to be considered before planning development
of a particular area. Unfortunately it is not so, and as a consequence most of
the cities are flood prone.

It is observed that the mechanism of urban flooding is complex and site specific.
Heavy rains, river overflowing the banks, sudden release of water from dams
due to natural or anthropogenic reasons, coastal hurricanes and tsunamis and
a combination of any of the above can create havoc in the urban areas. If we
revert back to Mumbai we realize the gentle slope of the ground is towards the
sea. Water flows down the slope. During rains if the path of water is obstructed
by buildings and the drains have no capacity, the outcome is what the people
of Mumbai experienced in 2005.

Objectives:
= To overview of the Mumbai floods 2005
= To provide an overview of response mechanism during the flood
= To illustrate the gaps during the flood
= To illustrate the best practices as well as the lessons learnt
= To discuss the future measures and Plans to handle such situations

Content
e An overview of Mumbai flood 2005 as a case study
e Response mechanism and gaps during Mumbai flood 2005

e Best practices and lessons learnt for future planning to handle such
situations

Methodology
= Lecture cum discussion on Mumbai Floods 2005 as case study

Case study Il: Barmer Floods 2006 in Rajasthan

Description: The heavy downpours — about 723 mm in just seven days —
that caused a major flood across Barmer district in Rajasthan, especially the
northern and western regions, has triggered off discussions about how the
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Cross cutting Issues & lessons learnt

water can be used. Many experts are saying that it is possible to go beyond the
immediate ravages to look at positive aspects.

It was noted that even after the rain stopped, the water did not drain out,
because of an impermeable layer of sub-surface gypsum. On the one hand, this
raises the spectre of new problems related to health and environment. Already,
more than 45 people have died of malaria and more than 5,000 have contracted
the disease.

Though large parts of Rajasthan are drought-prone, flash floods are not
uncommon in the state. A small part of the floodwater recharges aquifers, but
most of it drains into the sea. “Flash floods, like the present one, can bring
as much as 22.6-54.8 billion cubic metres of additional water in a year,” says
Pratap Narain, Director, Central Arid Zone Research Institute, Jodhpur. For the
future, the government should focus on this possibility, he adds. According to
the Central Groundwater Authority, groundwater in Barmer is overexploited.

The recent flood in Barmer (2006) indicates a solution to a potential crisis
through groundwater recharge, especially since heavy rainfall once in four
to five years is a common phenomenon in many areas. According to some
estimates, Rajasthan has about 50 million hectares of rocky terrain with a high
run-off potential. If suitable rainwater harvesting structures are developed,
it could harvest and conserve 90-145 million cubic metres of runoff a year in
addition to recharging aquifers.

Objectives:
= To provide an overview of the flood situation in Rajasthan
= Genesis of floods in Barmer

= To provide an overview of the response and relief measures taken
during the flood

=  To discuss and assess the gaps
= To illustrate some good practices and lessons learnt
= To discuss future measures of preparedness and mitigation

Methodology
e Lecture cum discussion on Barmer flood 2006 as a case study

Content
e An overview of Barmer flood 2006 as a case study
e Response mechanism and gaps during Barmer flood 2006
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Similarities & dissimilarities in the nature between Mumbai flood 2005
and Barmer flood 2006

Best practices and lessons learnt for future planning to handle such
situations

Guidelines to Facilitator

The facilitator will help the participants in discussion over similarities
and dissimilarities of the case studies of Mumbai flood 2005 and Barmer
flood 2006 with the resource persons in view of new emerging issues
like climate change and other impacts of weather events (EI-Nino and
La-Nino, etc.).

The facilitator will also provide opportunity to participants to discuss
the preparedness strategies in detail to reduce the impact of climate
change and other weather events with resource persons.

The facilitator will arrange the copies of case study to distribute to all
the trainees.
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Cross cutting Issues & lessons learnt

Learning Unit 1.5.4: Financial arrangement for flood risk
management

Introduction

The two main financial arrangements open to meet the expenditures for
compensating disaster victims for their losses are the Calamity Relief Fund
(CRF) and National Calamity Contingency Fund (NCCF). The Calamity Relief
Fund is used for meeting the expenditure for providing immediate relief to the
victims of various natural disasters. Expenditure on restoration of damaged
capital works should ordinarily be met from the normal budgetary heads,
except when it is to be incurred as part of providing immediate relief, such as
restoration of drinking water sources or provision of shelters etc., or restoration
of communication links for facilitating relief operations.

Of the total contribution, the Government of India contributes 75 per cent of
the total yearly allocation in the form of a non-plan grant, and the balance
amount is contributed by the State Government concerned. NCCF is intended to
cover natural calamities which are considered to be of severe nature requiring
expenditure by the State Government in excess of the balances available in
its own Calamity Relief Fund. The assistance from NCCF is available only for
immediate relief and rehabilitation. Any reconstruction of assets or restorations
of damaged capital is to be financed through re-allocation of Plan funds. Apart
from this various NGOs and external agencies also come forward voluntarily to
contribute for relief, medical help and rehabilitation of the victims. Human
Rights Commission also tries to check that the genuine victims get all the
possible help from Centre/ state to cover up their losses.

Objectives:

1. To explain the significance of Calamity Relief Fund and National Calamity
Contingency Fund in terms of flood losses

2. To discuss the role & contribution of Central and State Governments in CRF
& NCCF in restoration of damaged capital works

3. To highlight the NCCF assistance availability for immediate relief and
rehabilitation of a flooded area

Methodology

e Lecture cum discussion on financial arrangements (CRF & NCCF) in
restoration of damaged capital works.
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Content

A brief description on CRF and NCCF in terms of flood losses

Role & contribution of Central and State Governments in CRF & NCCF
in restoration of damaged capital works

Availability of NCCF assistance for immediate relief and rehabilitation
of a flooded area

Role of NGOs and Voluntary organizations in financial contribution for
relief and recovery

Guidelines to Facilitator

The facilitator will help the participants in discussion over CRF and
NCCF in restoration of flood affected areas by the learnings from
case studies of floods with the resource persons in view of financial
contributions made by Central and State Governments in 75:25i.e. 3:1
ratio based on the severity of a flood occurred in flood prone areas and
affecting the life and property.

The facilitator will also provide opportunity to participants to discuss
the significance of CRF and NCCF assistance for immediate relief and
rehabilitation of a flooded area with resource persons.

The facilitator will provide a discussion forum for participants to interact
on various issues related to CRF & NCCF and roles of Government
agencies and NGOs to each other and with resource person

The facilitator will arrange the copies of case study to distribute to all
the participants
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Cross cutting Issues & lessons learnt

Learning Unit 1.5.5: Group Exercise - Presentation & Discussion
Introduction

Group exercise is a very effective method of training. It serves more than one
purpose. It reinforces what has already been taught through lectures. It helps
assess if the trainees assimilated the concepts explained or the knowledge
imparted. It breaks the monotony of classroom lectures. It helps participants
apply the knowledge gained during the interaction of the training to near
practical situations. Infact, the ultimate test of effectiveness of any training
endeavour is its practical utility to the participants.

Group exercises have been used with great success in the training programmes
organised by the facilitator or course coordinator or trainer of a training
institute. Such group exercises have been highly welcomed by the participants.
These exercises have very often sprung up novel ideas on different topics
related to flood risk mitigation and management set by the facilitator or course
coordinator or trainer of a training programme. These are used in various
training courses conducted in the training institutions at National level followed
by State, Regional and District levels. Training institutions also develop other
similar exercises and use them in the concerned training course.

Group Exercise Presentation by participants

Facilitator or course coordinator or trainer will provide the topics related to
various aspects of flood disaster management to the groups of participants who
would be equally divided into a number of groups based on their profile and
experience on first or second day of the course by the facilitator. Participants of
the concerned groups will choose their group leaders to make the presentations
on allotted topics on the last day of the course. Before presentations, the
groups will prepare their power point presentations after making own study
learned during lectures and consulting the literature in the library and reading
material. On last day the group leaders will make presentations followed by
discussion among the participants and with the experts or facilitators of the
course.

Objectives:

= To exchange the practical experiences with other groups on structural
and nonstructural measures of flood risk mitigation and management

= To illustrate the best practices as well as the lessons learnt
=  Future measures and Plans to handle such situations of floods



Module 1.5

Methodology
Group presentation followed by discussion

Guidelines to Facilitator

* Ask one representative (Group leader) from each group to make a
presentation of the group’s answers to the questions raised.

«  Discuss these in the open house.

»  Focus on how flood mitigation and preparedness measures are often
ignored in the formulation and implementation of development
projects resulting in adversely affecting the lives of people

* Explain the concepts of flood mitigation and management and its
policies
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Module 1.6

Module 1.6: Programme Evaluation & Valediction

The programme evaluation and official valediction session could take place
after oath taking as per the protocol of the concerned institute or organization
with an aim to take note of the trainee’s feed back including suggestions to
make the next course programme more assertive.

Evaluation

In the last but not the least, the participants will be asked to give their feed
back in terms of the academic and other aspects of the programme. This may
be done through an evaluation form as well as seeking their oral feedback

(Annexure- 1.6.1)

Valediction

In the last, the certificates along with the list of participants and a CD of
the concerned programme are to be given to the participants on successfully
completion of their training programme by Course Coordinator/ Director of the

programme.
(Duration: 30 minutes)



GLOSSARY

Alist of terms, considered important for organizational and procedural purposes
in flood disaster-related activities:

Alert - advisory that hazard is approaching but is less imminent than implied
by warning message.

Annual flood - highest peak discharge in a year.

Assessment - survey of a real or potential disaster to estimate the actual or
expected damages and to make recommendations for prevention, preparedness
and response.

Climate - a description of the long-term pattern of weather in a particular
area.

Disaster - a serious disruption of the functioning of a society, causing widespread
human, material, or environmental losses, which exceed the ability of affected
society to cope using only its own resources. Disasters are often classified
according to their speed of onset (sudden or slow), or according to their causes
(natural or man-made).

Discharge (syn flux: rate of flow) - volume of water flowing through a river (or
channel) cross-section in unit time.

Disaster insurance - government sponsored or private insurance policies for
protection against economic losses resulting from disaster.

Disaster legislation - the body of laws and regulations that govern and designate
responsibility for disaster management concerning the various phases of
disaster.

Disaster management - the body of policy and administrative decisions and
operational activities, which pertain to the various stages of a disaster at all
levels.

Disaster mitigation - measures taken in advance of a disaster aimed at
decreasing or eliminating its impact on society and on environment.

Disaster response - a sum of decisions and actions taken during and after
disaster, including immediate relief, rehabilitation, and reconstruction.
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GLOSSARY

Ecology - The scientific study of relationships between organisms and their
environment. It is concerned with the structure and function of natural systems
at the level of populations, communities, and ecosystems.

Elements at risk - the population, buildings and civil engineering works,
economic activities, public services, utilities and infrastructure, etc., at risk in
a given area.

Emergency - a sudden and usually unforeseen event that calls for immediate
measures to minimize its adverse consequences.

Environment - The circumstances or conditions that surround an organism or
group of organisms as well as the complex of social or cultural conditions that
affect an individual or community.

Flash flood - a dangerous and sudden flood (extreme volume of water) that
flows rapidly and causes inundation. It threatens lives and property and usually
occurs after heavy rain. May also occur after an ice jam breaks up or after a
dam breaks. Due to its nature it is difficult to forecast.

Flood forecasting - procedure for estimation of stage, its discharge value, time
of occurrence, and duration of a flood, especially of its peak discharge.

Flood alarm level - water level that is considered to be dangerous and at which
warnings should be commenced.

Flood - a significant rise of water level in a stream, lake, reservoir or a coastal
region.

Flood control - the management of water resources through construction of
dams, reservoirs, embankments, etc. to avoid floods.

Flood plains - low lands along riverbanks, lakes, and coastal lines subjected to
periodic inundation by the repeated overflow of the natural channel bed.

Flood plain zoning - a plan that defines the main zones of a potential flood
area, usually accompanied by housing restrictions or other recommendations
to prevent flood damages.



GLOSSARY

Flood proofing - techniques for preventing flood damage to the structure and
contents of buildings in a flood-hazard area.

Forecast - statement or statistical estimate of the occurrence of a future
event. This term is used in different meanings in different disciplines, as well
as “prediction”.

Ground water level - the level at which soil and porous rock begins to be
saturated with water.

Ham radio - the international amateur radio network, frequently a valuable
contribution by the community to disaster response.

Hazard - a rare or extreme natural or human made event that threatens to
adversely affect human life, property or activity to the extent of causing
disaster.

Hazard Assessment - the process of estimating for defined areas, the
probabilities of the occurrence of potentially-damaging phenomenon of given
of given magnitudes within a specified period of time.

Hazard Mapping - the process of establishing geographically where and to what
extent particular phenomenon are likely to pose a threat to people, property,
infrastructure, and economic activities.

Human-made Disaster - disaster or emergency situation of which the principal,
direct causes are identifiable human actions, deliberate or otherwise.

Mitigation - repairing or rehabilitating a damaged ecosystem or corresponding
for damage by providing a substitute or replacement area.

Maximum probable flood - the greatest flood that may be expected, taking into
account all pertinent factors of location, meteorology, hydrology and terrain.

Natural hazard - the probability of occurrence within a specific period of time
in a given area of a potentially damaging natural phenomenon.

Non-Governmental Organisation (NGO) - the non-profit making organization
operating at the local, national, or international levels and distinct from
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GLOSSARY

a governmental organization, having no statutory ties with a national
government.

Non-structural flood mitigation - the system for reduction of the effects
of floods using non-structural measures, e.g. Land-use planning (flood plain
zoning), advance warning systems, flood insurance.

Populations at risk - a well-defined population whose lives, property, and
livelihoods are threatened by given hazards. Used as a denominator.

Post Disaster Assessment - also called damage and needs assessment, it is
the process of determining the impact of a disaster or events on a society, the
needs for immediate, emergency measures to save and sustain the lives of
survivors, and the possibilities for expediting recovery and development.

Precipitation intensity (rainfall intensity) - amount of precipitation collected
in unit time interval.

Precipitation gauge; precipitation gage - general term for any device that
measures the amount of precipitation; principally a rain gauge or snow gauge.

Preparedness - activities designed to minimize loss of life and damage to
organize the temporary removal of people and property from a threatened
location and facilitate timely and effective rescue, relief and rehabilitation.

Prevention - encompasses activities designed to provide permanent protection
from disasters. It includes engineering and other physical protective measures,
and also legislative measures controlling land use and urban planning.

Probable Maximum Precipitation (PMP) syn. extreme rainfall - an amount
of precipitation that is the upper limit for a given duration over a particular
basin.

Public awareness - the process of informing the community as to the nature
of the hazard and actions needed to save lives and property prior to and in the
event of disaster.

Reconstruction - actions taken to reestablish a community after a period for
rehabilitation subsequent to a disaster. Actions would include construction of
permanent housing, full restoration of all services, and complete resumption
of the pre-disaster state.

Rehabilitation - the operations and decisions taken after a disaster with a



GLOSSARY

view to restoring a stricken community to its former living conditions, whilst
encouraging and facilitating the necessary adjustments to the changes caused
by the disaster.

Relief - assistance during or after disaster to meeting the life preservation and
basic subsistence needs. It can be of emergency or protracted duration.

Remote sensing - the study of an area, object or phenomenon from an aerial
desistance, frequently using data collected by satellite.

Resettlement - actions necessary for the permanent settlement of persons
dislocated or otherwise affected by a disaster to an area different from their
last place of habitation.

Risk - the expected number of lives lost, persons injured, damage to property
and disruption of economic activity due to a particular natural phenomenon,
and consequently the product of specific risk and elements at risk.

Risk Assessment - also called as Risk Analysis or Evaluation, it is a process of
determining the nature and scale of losses and damage due to disaster, which
can be anticipated in particular areas during a specified period of time.

Risk Mapping - the presentation of the results of risk assessment on a map,
showing the levels of expected losses, which can be anticipated in specific
areas, during a particular time period, as a result of particular disaster hazards
and vulnerabilities.

Satellite applications - the use of satellite technology for the purpose
of communications or data transmission for monitoring, warning and
dissemination of information pertinent to emergency response and/ or disaster
management.

Search and rescue - the process of locating and recovering disaster victims and
the application of first aid and basic medical assistance as may be required.

Shelter (temporary housing) - physical protection requirements of disaster
victims who no longer have access to normal habitation facilities. Immediate
post-disaster needs are met by the use of tents. Alternatives may include
polypropylene houses, plastic sheeting, geodesic domes, and other similar
types of temporary housing.

Slow-onset Disasters - also called Creeping Disasters or Slow-onset
Emergencies, these are situations in which the ability of people to sustain their
livelihood slowly declined to a point where survival is ultimately jeopardized.
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GLOSSARY

Structural flood mitigation - structural system for reduction of the effects of
floods using physical solutions, including reservoirs, levees, dredging, diversions,
and flood proofing (raising villages).

Subsidence - collapse of a considerable area of land surface, due to the removal
of liquid or solid underlying or removal of soluble material by means of water.

Sudden-onset Disasters - sudden calamities caused by natural phenomena such
as earthquakes, floods, cyclones and volcanic eruptions.

Trauma - injury of any nature.

Vulnerability - the degree of loss to a given element at risk or set of such
elements resulting from the occurrence of a natural phenomenon of a given
magnitude and expressed on a scale 0 (no damage) to 1 (total loss).

Warning - dissemination of message signaling imminent hazard, which may
include advise on protective measures.

Water logging - water saturation of soil that fills all air spaces and causes plant
roots to die from lack of oxygen; a result of over irrigation.

Zonation - the division of an area, country, or region into zones according to its
disaster incidence rate or intensity.
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SELECT VIDEO FILMS ON FLOOD

INDIA FLOODED Video

ADRA India, a Christian NGO, is still fighting against the
6 min www.metacafe.com/watch/893628/india_flooded/

Monsoon: a killer storm floods an Indian village - Watch Online ...

Entertainment, Movies, Music, Sports, News, We’ve Got It. Monsoon: a Kkiller
storm floods an Indian village. Share This Video - Upload Your Video ...
videos.apnicommunity.com/Video,ltem, 4112427295.html - 67k -

Indian flash floods cause havoc - AOL Video

Back to AOL Video. Similar Videos. Indian Flash Floods Cause Havoc - video -
Indian Flash Floods Cause Havoc - video - Mexico floods wreak havoc ...
video.aol.com/video-detail/indian-flash-floods-cause-havoc/1307622949 - 83k -

Mississippi River History: Famous Floods, Levees, & Dams - Brightcove

9 Oct 2007 ... Apr 27 This video shows why Echo Canyon River Expeditions
is one of the ... Aug 27 According to this film produced by the U.S. Indian ...
www.brightcove.tv/title.jsp?title=1231053988&channel=987798251 - 61k -

Film Production in India - Hightide Communications eature films
(Indian as well as international cinema), video installations,
Production Controller - The Return of The Floods, docu drama

hightidefilmsindia.com/team.html - 13k
Indian flash floods cause havoc - MSN Video

Several people were washed away in flash floods in the Indian state of Andhra ...
Visit MSN Video to watch the latest news, entertainment and TV clips video ...
video.msn.com/?mkt=en-gb&fg=rss&vid=78f619e5-43c5-40d2-8de1-
058238865d15&from=en-gb - 28k -

Asian Flood Leaves Millions Displaced in India & Bangladesh ...

Entertainment, Movies, Music, Sports, News, We’ve Got It. Asian Flood Leaves
Millions Displaced in India & Bangladesh. Share This Video - Upload Your Video ...
videos.apnicommunity.com/Video,Item,1136200675.html - 69k -

Daring Rescues in Peru Floods Video -- National Geographic

Dramatic rescues are underway to help people stranded by devastating rains
and floods in north and west Peru. Watch hundreds of free videos from ...
video.nationalgeographic.com/video/player/news/environment-news/peru-
flood-apvin.html - 47k -

New bridge on Mumbai river may cause another deluge - AOL Video

New bridge on Mumbai river may c ... Encroachments on Mithi was one of the
primary reasons for the July 2005 floods. From:IBN Live. Not Yet Rated: ...
video.aol.com/video-detail/new-bridge-on-mumbai-river-may-cause-another-
deluge/1433042892 - 81k
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SELECT VIDEO FILMS ON FLOOD

Floods Videos - Watch Video about Floods on Mefeedia

also in: india rain adventure flood floods mumbai monsoon expeditions
monsoons .... You walk into a room and a film/video is projected on a wall. ...
www.mefeedia.com/tags/floods/?page=3 - 101k -

YouTube - Rajasthani Music, Barmer India

Rajasthani  Music, Barmer India. Hello, you either have
4 min 22 sec, www.youtube.com/watch?v=fUpKZYi1bjY

UP and Bihar struggle to cope with floods - Watch Online Videos ...

Uttar Pradesh and Bihar are still struggling to cope with floods ... Duration:
01:13, Added: Dec 4, 2007, Channel: Oneindia ... Popular Video Searches ...
videos.apnicommunity.com/Video,Iltem,1348197786.html - 63K -

YouTube - BRING BACK BIHAR

9 Mar 2008 ... The films covers 5 things, Industries, Education, Tourism, Flood
and Population problems in Bihar. These 5 things are the main constituent ...
www.youtube.com/watch?v=mGV-2xmiDOk - 94k -

India Monsoon Flooding Video

The three States of Bihar, Assam and Uttar Pradesh are worst
1 min 12 sec www.metacafe.com/watch/753122/india_monsoon_flooding/ South
Asia flood death toll rising - CNN.com

The flood water was receding in eastern Bihar state where nearly 10
million people have been effected in 19 of the state’s 36 districts,
edition.cnn.com/2007/WORLD/asiapcf/08/04/asia.floods.ap/index.html - 59k -



SELECT WEBLINKS ON FLOOD

Integrated Flood Management (http://www.apfm.info/)
Catastrophic flood database (http://www.sentex.net/~tcc/cfdb.html)
Dartmouth Flood Observatory (http://www.dartmouth.edu/~floods/)

Decision tree to choose an uncertainty method for hydrological and hydraulic
modelling, Choosing an uncertainty analysis for flood modeling. (http://www.
floodrisk.net/)

Flood Risk Management Research Consortium (http://www.floodrisk.org.uk/)

DeltaWorks.Org Flood protecting dams and barriers project in the Netherlands
(http://www.deltawerken.com/en/10.html?setlanguage=en)

Safecoast Knowledge exchange on coastal flooding and climate change in the
North Sea region (http://www.safecoast.org/)

Protecting against the Next Katrina - Scientific American Magazine (October
2005) (http://www.scientificamerican.com/article.cfm?id=protecting-against-
the- ne)

Europe floods 2006 (http://en.wikinews.org/wiki/Europe_floods_2006)

International teaching module “Integrated Flood Risk Management of Extreme
Events” (FLOODmaster) (http://floodmaster.de/)

Related articles at Appropedia, a wiki for non-Wikipedia (projects & practical
“how to”’) content. (http://www.appropedia.org/Category:Flood_control)

American Water Resources Association (http://www.awra.org/)

Predictions Off for Global Warming Flood Risk - Study.
(http://www.planetark.com/dailynewsstory.cfm/newsid/44023/story.htm)

Flood Risk Assessment (http://flood-risk-assessment.com/)

Social & Economic Benefits/Costs of Heavy Rain & Flooding from “NOAA
Socioeconomics” website initiative (http://www.ppi.noaa.gov/economics/?go
al=weatheré&file=events/precip/)

Rainwater Harvesting By Dr. Jessica Calfoforo Salas on behalf of International
Rainwater Catchment Systems Association (IRCSA)

(http://www.unep.org/gc/gcss-viii/kenya%20%20expert%20-%20ircsa.pdf)

www.rpsonline.com.sg/books/irbm_cont.html (http://www.rpsonline.com.sg/
books/irbm.pdf)
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Annexure:

Dr. A.D. Kaushik

National Institute of Disaster Management,
Ministry of Home Affairs, Govl. of India

New Delhi

Handout 1.1.2.1
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1974203

Number of (hecurrnces of DreughtVamine Binasters by Comntry
1974 2003
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Definitions - Hazard

+ A phenomenon that poses a threat fo people, sfuctures

or economic assels and which may cause a disaster. If
may be aither man-made or nafurally occurring in our
emvironment. “{Disaster Preparedness Training Manual,
Philippine National Red Cross, 1994) /

* A natural hazard pertains “fo a nafural phenomenon

which ocours in praxdmity and poses a threat fo people,
structures and economic asseis caused by biclogical,
geological, seismic, hydrological or mekeoroiogical
condtions ar processes in the natural emnvironment.”

Definitions - Risk

Risk is a measure of the expected losses due to
a hazard event of a particular magnitude
occurring in a given area over a specific ime
period Risk is a function of the probability of

particular occurrences and the losses each
would cause. The level of risk depends upon:
— Nature of the hazard

— Vuinerability of elements which are afiected

— Economic value of those elements
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Definitions - Vulnerability

A system, or part of system, may react
adversely to the occurmrence of a
hazardous event or an understanding of
the level of exposure of persons and
property to the various hazards ide ntified.
(Timmenmen,1981).

— Physical Vulnerability

- Socio- economic Vulnerability

Natural Disasters in India

Floods
Droughts
Earthquake
Landslides
Cyclone
Forest Fire

Understanding

A RARE OR EXTREME
NATURAL OR HUMAN-MADE
EVENT THAT THREATENS TO
ADVERSELY AFFECT HUMAN
LIFE, PROPERTY OR
ACTIVITY TO THE EXTENT
OF CAUSING A DISASTER

Definitions - Disaster

Disaster is an event or a series of
events which gives rise to causalities
and/or damage or loss of property,
infrastructure, essential services or
means of livelihood on a scale that is
beyond the normal capacity of the
affected communities to cope with

Historical Background

Famine Code (1900)
Yokohama World Conference 1994

National Centre for Disaster Management 1995
World Conference on Disaster Reduction 2005

Disaster Management Act-2005
National Institute of Disaster Management
National Disaster Management Authority

WHAT IS

A SERIOUS DISRUPTION OF
THE FUNCTIONING OF A
SOCIETY, CAUSING
WIDESPREAD HUMAN,
MATERIAL, OR
ENVIRONMENTAL LOSSES
WHICH EXCEED THE ABILITY
OF THE AFFECTED SOCIETY
TO COPE USING ONLY ITS




Major Natural %
Disasiers: '

1930 -2006

+ 33 cyclorws {104 svvers) one Easi Cosst

* In the 18 sev o cyciosic stomns, desth tol
> 10,000 res

FLOT O BARTIS R RES 8 ) P S | TR FO TUE PR FROS RS 0 SE

Droughts
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* 17.49% tanct is Nabie fo MSK VIE
(similar to Latue/Uttariasni)

- The indian S bcontise a1 with diverse
PaYBIOGrApEIC, 8 BIORC NI 880
o condiians is subjecsd 1o
vy ing Om gree of 1ands bde hazards.
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Meteorological Drought

Defining Drourgigomss

« Meteorological Droughts

Percent of Normal

* Viakee ke fom hgheet I Deset, o
o e COF

s rmeges
- Standerdiped Precipl tst on in dex
- Profmtsty tmsed muiss T MGsrs oo
e cgnaficn.
- Palmer 1 Sew Iracle.
] Drough erity ]
o s e s

b ety
Prwhhllu\ Frequency Analysis
g ok v . g
+ Agricultural Droughts

~ Aridity index (IMD)
- Pesimed Sercs of (rlerds e st

T

i l; i} i

(0] .--:Amn
by
J.urm u'_\o- MvmE

MO
- hars NV | WDV e, ] NN e B
s of el sy DL &
LR AL TS P 3 m
o Sy
+ Tempershre Conciion Rcex
AcxrY T ) T —
" W B Wty el e e e vkms
e s b
+ Vegelation Hesih nom
= REOVE) « AATCR

d‘dtﬂ Droughts
Ground waler lable
- Reservoir Lavels
- Stsndardize d Water Leve | Index
+ BWT = Y - i
< whwe ) B P ssore wehe el B B

Meteorological Drought

Drought Management Includes

+ Drought Monitoring, Forecasting & Impact
Assessment

» Drought Relief

» Drought Planning and Mitigation (Long
term planning & Mitigation Exercise)

Monitonng
Center Model
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A DISASTER AS THE INTERFACE BETWEEN NATURAL

HAZARDS AND VULNERABLE CONDITIONS vu,nerab”fty

Capacity to Cope

LINKING DISASTERS AND
DEVELOPMENT

+ The cause and eflect relationship
between disasters and development has
been ignored

+ Disasters were seen in the context of
emergency response

+ Development programs were not
assassed in the context of disaslers

Communities under disasier siress were
seen as too wurbulent for development

I'he Relationship Between AIMS OF DISASTER
Disasters and Development MANAGEMENT

« Reduce (avoid, if possible)
the potential losses from
hazards

= Assure prompt and
appropriate assistance to
victims when necessary

* Achieve rapod and durable

<15 e

ELEMENTS OF DISASTR
MANAGEMENT DISASTER

PREPAREDNESS

« To minimize the adverse eflects of
a hazard

Disaster preparedness planning
- Vulnerability and risk assessment

Disaster response « Through effective precautionary
- Disaster assessment actions
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DISASTER PREPAREDNESS
FRAMEWORK

Five Action Points of HFA

» Make DRR a priority
« Know the risk and take action

» Build Understanding and
Awareness

 Reduce Risk
+ Be prepared and Ready to Act

Hyogo Framework for Action

Three main Strategic Goals

— Integration DRR in Sustainable Development

— Capacity Building-Resilience to hazards

- Systematic incorporation of risk reduction
approaches in to the emergency
preparedness, response and recovery
programmes

Comon the cab

THANK
YOU




Annexure:

Flood Scenario in India and
Risk Management Issues

Flood risks and consequently
l.ﬂc:c:‘d disasters are on the rise

What Is Flood?

J! Hood is an overflow of water, an expanse of

water submerging land (Wikipedia)

= “An overflowing of water onto land that is
normally dry” (Oxford Dictionary)

= “A general and temporary condition of partial
or complete inundation of two or more acre
of normally dry land area” (National flood
insurance agency, USA)

= “A relatively high flow of water that overtops
the natural or artificial banks and comes in
conflict with man” (Jha, R. 1993)

= Human conflicts with water courses??

Floods...

= Riverine floods

= Coastal floods

= Urban floods

= Dam breach floods
= Mine flooding

Handout 1.1.3.1

Global Scenario

Regional distribution of disssters: by triggering hazards1998 - 2004

Sumbias of st sl disasters by trpe of Lyt g Saiords 1570

India and Natural Disasters

India is one of the most disaster prone countries in the world

- Ove r 65% land area vuinersble 10 sarthquake
il - 68% of land under cultivation prone 1o drought;

= 12% of land (40 millon hectams) to loods;

- 8% of land (8,000 km cosstline) to cyclore s.

= A Major Disaster occurs svery 2.3 years;
- 50 million people afiecied snmuslly

e St e S

Types of flood

«=ash floods — sharp rise and drop in water levels
causing high velocity of flow damaging crops and
property.

Rain floods — high density rainfall over lowland
areas.

Monsoon floods — over spilling of major rivers
usually rise slowly but causes exlensive
damages

Storm surge floods — arising from cydone/
tsunami induced storm surges in the coastal
area.

Causes of Floods

Widespread heavy rainfall
Inadequate river channel capacity
Synchronization of Aoods in main
rver and tributanes

Excessive silt deposition

Drainage congestion

Landslides

Failure of dams, embankments
Storm surges
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Causes

| B Environmental
- Topograghy, soll characteristics, vegetation cover, impensous
- area

Inadequate drainsge system and kack of their maintenance

Flat river gradients
= Meteorological

Coud bursts

Short duration intense ranfall

Cyclonic storms- heavy downpour with very high wind velocities
= Climate change

Increase in extreme rainfall events

High snow and glacier melt
= Breach of the embankments, dams etc.

Recent Increase in Floods
B}
m Apparent increased turbulence in the climate
(Climate Variability) owing to global warming

m Land degradation in upstreams catchments
= Deforestation leading to loss of natural storage in
vegetation and soil

m Land use changes down streams
= Increased pressure on natural floodplain from
rapidly expanding urban and industnal areas

FLOODS IN INDIA

J: AVERAGE ANNUAL FLOOD DAMAGE (1953-2000)

TOTAL DAMAGE : Rs.13,500 million
1 7.57 million hectare

CROP AREA AFFECTED : 3.55 million hectare

Flood prone states of India

Floods- Secondary Causes

| 3
ol I
« High tides

= Siltation in river channels

= Increased urbanisation due to migration of
people to urban areas

= Encroachment of flood plains
= Haphazard and unplanned growth of urban areas

Disasters in India - Vulnerability

Analy s bam o Fr it eftected [Prpmiation, A | Loss ts £ oensary,
i, Froguensy of rckioos

Severity Index Based on lasi 50 years dats.

Indian Flood Scenario

|

- -
India is the worst flood-affected
country in the world after

Flood-affected area - 7.57 Mha
Affected crop area - 3.5 Mha
Property loss — Rs 13,000 M.
Human loss - 1595

Chronic FHood Prone Rivers
Ganga, Brahmaputra
Mahanadi, Godavan

Spatial Distribution of Rainfall

Very High Rainisl Zone
(Above 2008 mm)

o £
High Rainfal Zore
(1125 2000 mm)

Medium Rainisld 7 one
(750 4o 1125 mm)
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FLOOD IN INDIA
DAMAGE DURING 1953-2001

Source: Central waier
commisson

Brak maputTa roer basin

Iwmnmwﬁﬁl!!-—‘hﬂ

Total Catchment ares 580000 sq km { In India: 29 3000 sq km )
™
Discharge: 72784 cumecs
snnusl iood discharge: 51186 Cumecs
snnual suspended losd during Noods: AX10° Metric tons
e sudirmen kond during foods: 113 million metric lons
Moan basin raintall {sxchuding Bhutsn & Thwet) I30cm e s o e

inundation of riverine areas d
river and tributaries

dﬁw especially near the outfalls of the oributanies

bank ercsion and channel instabiliny
High sesmicity leading to landslides in hills changing river regime

Handout 1.1.3.1

FLOODS IN INDIA

,“{[A AFFECTED BY FLOODS (1953-2000)

Source: CWC

g VULNERABILITY ATLAS- FLOOD

40 million hectres are prone to
fiood

& million hectres affecied by
flood every year
Brahmaputra and Gangetic
Basin ar most flood prone
areas

North-west region of west
flowing rivers — Krishna,
Cavery and Mahanadi - are
other flood prone areas

. BRAHMAPUTRA RIVER BASIN

- "% through Arunachal, Assam, Nagaland, Meghalaya, Sikdm, W8

acutely flood-prone region

awesome hazards of flood and erosion during monsoon

major floods in 1954, 1962, 1966, 1972, 1974, 1978, 1983, 1986, 1988,
1996, » 2000 and

Total length: 2880 km, drainage area of 580,000 lem (China:50.5%,
Incha:33.6%, BDesh:8.1%, Bhutan:7.8%) s

In India represents 30% total waber resources and 40% of the total
hydropower potential of the country.

Brahmaputra valley is 32 lakh hectares which account for 9.6 percent of
the country's total (40% is flood prone)

59% of basin area under forest in India

average arnual flood discharge has a magnitude of 48,160 mis-1

75 percent of the total flood loss is to agricultural sector

ASSAM FLOODS OF 1908
&

most severe one since 1950

river remained above the danger level for 42 to 99 days at 6
major gauge sites

floods came in four major waves from June to September
fowrth one occurring in September being the most severe

21 of 24 districts were flooded affecting a population of 47
lakhs in 5300 villages and damaging 9.7 lakh hectares of

s damaged
156 human life and 7814 cattlehead lost
139 breaches of embankment - a major cause of flood
intersification
Kaziranga National Park submerged for almeost a month with 1-
3m

Lost 652 wild animals including 39 rhinos, 7 elephants and 23
el b Falie
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GANGA RIVER BASIN
= The Ganges basin with total area of 95,111,154 ha

The Ganges river basin is one of the most fertile and has
B population density of about 530 persons/km?

= The river flows through 29 cities with population over 100,000 ;
23 cities with population between 50 000 to 100,000 and about
48 towns

GANGA RIVER BASIN

® largest nver basin of India

= Support 40% of country’s population

® Facing severe pollution problem (GAP)

®m UP, MP, Bihar, Rajasthan, West Bengal, Haryana, HP
& Delhi

® Major Projects: Upper Ganaga Canal, Eastermn &
Western Yamuna Canal, Gandhi Sager Dam, Rana
Partap Sagar Dam, Narora Barrage, Rajghat Dam,
Rihand Dam, Gandak Barrage etc.

= Flood prone states: UP, Bihar, & West Bengal

m flood problem is mostly confined to the areas on
northern bank

= flood problems are caused by northern tnbutaries
such as Kosi and Mahananda (spill over & changing
course)

MAHARASHTRA RIVER BASINS

Godavari
= 312,812 sq km, 9.5% of

phical area
HEiWH 152,199 sq lem
: : Pravara, Purna,

Majra, Wardha,

Weinganga, Indravati, Kolab
Krishna

= 258,948, sq km, % of
Geographical area

= Maharashira: 69,425 sq km

= Tributaries:

Panjhra, Vaghur, Bori

Shortcomings of past FM
& Practices

Emphasis has been on "Control’ rather than "Management”
FC measures have been Ad-hoc and stand alone
Reactive rather than proactive
Emphasis has been largely on structural measures
Monodisciplinary
River morphological behaviour ts not factored
Lessons from past failures have rarely been leamt
= Shortcomings of past FM Practices
Flood management policy is a neglected policy iss
international as well as, in many ca the national level

GANGA BASIN

GANGA RIVER BASIN

= intensity and duration of rain fall
= sedimentation in riverbed
= natural and man-made obstructions

= Eastern Uttar Pradesh : spilling of Rapt, Sharada, the
Ghaghra and Gandak

= Western Uttar Pradesh: drainage congestion in Agra,
Mathura and Meerut districts

m North Bihar : spiling of Kosi, Gandak and Mahananda

m Spouth & Central West Bengal : spilling of Mahananda,
Bhagirathi, Ajay & Damodar due to inadequate
capacty of nvers and bidal effects.

m Haryana : marginal area in south & south west due to
poor drainage

EXTENT OF DAMAGE DUE TO FLOODS.

37.7m. 26.07m 42.1m
Hurnan lives lost 1951 72 2631
Livestock perished 12297 111047 115,783
Cropped areas affected 3.1muha. 357mha.  4.78mha
Nurnber of houses damaged 1.5m. 2.16m. 3.1m

New challenges!
I
-l
= Increasing Flood Risks

= Environmental changes

and challenges
Qimate-change
uncertainty

Absolute safety against

floods is a myth

Increasing

Vulnerability




I.Integrated Flood Management

Food Management in the context of Integrated Water
Resources Management, aiming at:

Sustainable development: balancing development needs
and flood risks

Maximising net benefits from floodplains: ensure
livelihood security and poverty alleviation thereby
reducing vulnerability

Minimising loss of life: in particular through end-to-end
FF&W Systems and preparedness planning for extreme
==

Environmental preservation: ecosystem health & services

- IFM: Principles

= Risk Management

= Water Cycle as a whole
Flood and drought management
Effective use of flood waters

Ground water and surface water
interaction in flood plains

IFM: PRINCIPLES

-

= Risk Management

= Water Cycle as a
whole

= Multi-hazard
approach

= River basin as a
planning unit

Handout 1.1.3.1

Principles

Mitigation and
Preparedness
Response
Recovery and
rehabilitation
Residual risks

IFM: Towards a sustainable
development

« Integrates and mixes strategies
Structural, Non-structural and Living with Floods
Short-term and Long-term
Local and basin level measures
= Balances development needs and environmental concems
= Addresses all aspects of Flood Management
Engineering & Construction
Social Aspects
Erwvironmental Aspects
Economic Aspects
Legal and Institubional Aspects
= Adaptive Management

IFM: Principles

= Risk Management

= Water Cycle as a whole

= Multi-hazard approach
Particularly within a basin where there is
interaction between various hazard
development mechanisms
Cross-sectoral integration of disaster
management strategies
Disaster risk assessment
Early warning and forecasts

Risk Management
Water Cycle as a
whole
Multi-hazard
approach

River basin as a
planning unit
Inter-
disdplinary

Food iy e
Pyt
Mg
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STRATEGIC TOOLS L FLOOD DISASTER

|

-l
= Assessments Policies

Risk Analysis Market/economic = Flood?

EIA / SEA Instruments

Cess
Footprints Cost-benefit Analysis
= Laws Compliance
Clearances/Permits Assessment

= Guidelines Auditing

= Disaster?

anil. nidm@nic.in,
envirosafe2007 @gmail.com
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Annexure:

Handout 1.2.1.1

Flood Mitigation Measures-
Structural and Non-Structural

A Presentation by
C.LAL

Floods in India n?dm

~ Most frequent and devastating natural disaster

~ Frequent with varying magnitude

» Hydro-meteorological conditions: Monsoon
during four months

» Flood risk fo unprotected as well as protected
areas

~ Total Geograhical Area ( India): 329 mha

» Flood Prone Area : 40 mha (RBA)

Director(FMP), CWC : 45.64mha (WGs)
~ Areareasonably protected : 18.22 Mha ( upto X
Plan)
River Systems of India _.;\Rf—'\ l:l,-\lzl_,}l;l‘(l E-’I.():ll'-‘ti__
« Brahmaputra River Region Paara

« Ganga River Region
« North West River Region

Central India and Deccan Region

Major Flood Prone States In India

» States affected by floods almost every year
— Assam
- Bihar
- West Bengal
— Uttar Pradesh
— Orissa

« Other states are also affected occasionally.
Coastal states also affected by floods & water
logging caused by cyclones & intense local
rainfall

Flood Damage (India)

1953 -2009

em Awrige W i Yaar)
Area Aflecred (Milion Hecuare) [ 17521978
Crop Ares Aflecred (NMion Heame) 33m 101519881
Populstion Alscsed (crore) 3014 7045000781
Human Lives Lost (Nos. ) 1484 1. 3181977)
Cantle Lot [Nos ) L) A 18.24801979)
Houses Damagad (Nos ) 1132604 35,07, 54219780
Value of demage 1o crops (croml 4567 4246 6202000
Vil of damage w0 houss [coee) 246 55 1307 8919051
Ve of damage wo public wailivies [crom) Tanms 5504 48 2001
¥akue of damage w0 crops. houses & public 184877 Bs44 54120001
il (crore)

Flood Management- Basic Facts

» Absolute flood control and protection to all flood
prone areas for all magnitudes of floods is not
possible

» Flood management, to give a reasonable degree
of protection from floods at economic costs is
necessary

« Flood Management with a combination of
structural and non-structural measures is the most
feasible solution

Flood Management Measures

+ Engineering/Structural Measures
- aim to modity flood magniwude

+ Administrative Non-structural Measures
= aim to mduce & mitigate flood losses
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Structural Measures

.

Long Term

— Dams and Reservoirs

= Natural Detention Basins
Short Term

- Embankments, Flood Walls
~ Channel Improveme nt works

- Drainage Improvement works
~ Diversion of Flood Water
— River Training Works

Structural Measures

Engg. Measures for flood comrolwhich bring relief by reducing Hlood
fows

- Demewnd Ram ol

= Natum Dets oric s Bass

- Divarins of Fisad Witar 15 anothar rives o basin

~ Conmtrestion of bypass chasss!

= Engg Weasures 1o prevem spiling
- Embaniments. Fiosd Wals
= Chanrsl mproversnt mods
- Drainage imarovers 4 morks.

« A erosion messures
River Training Works.

Administrative Measures

The administrative Measures endeavors to

mitigate flood damages by

- Facilitating timely evacuation of people by
giving advance warning i.e. Flood
Forecasting

- Discouraging settlement of people
fcreation of valuable assets in areas
subjected to frequent floods i.e. Flood Plain
Zoning

Structural Measures

Reservoir

« Moderates the 'mlansiz and timing of the incoming floods.
Swrr:: water during high discharge and releases after-
waoras,

« Other benefits as imgation, hydropower, water supply etc.

also achieved.

More effective for flood Management if specific flood

space is earmarked e.g. reservoirs of Damodarvalley.

+ Needs 1o be operated with a c.amfuly planed regulation
schedule taking into account safety of dam and related
structures and sale canying capacity of lower reaches of
the river.

Structural Measures

* Natural Detention Basins

They are formed by utilising natural depressions
e.g. Ghaggar detention basin in Rajasthan, and
MokamaTal in Bihar

Diversions of Flood Waters

Intercepting flood flows in a rver upstream of a
damage prone area and route them through an
artificial channel to point downstream of the same
river or to a river or lake in nearby basin.

Structural Measures

FLOOD EMBANKMENTS
Embankments (ncluding ring bunds and town probction works)
confine flood waters 1o the Stream and Prevent Spiling and
thereby reducing the damage.
» Cheap, Guick and Effective Mathod of Controling Floods.
= Sanvesto prevents nundation when stream spills ovarits
natural secton and safeguards land villages and propery
against damage.

Typical Section of Leevee/Embankment

Structural Measures

« Channel improvement

by increasing flood carrying

f str

am channel by desilting, dredging

jeepening/widening of channel et
+ Drainage improvement
onstruction of new drainage channels and

scharge capacity ol the existing
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RIVER TRAINING WORKS

— Adoptad to train the river to follow a specified path

so that tendency for eroding nearby areas along
the course of river is brought under control

Specifically required for alluvial rivers as river

banks are subgected to erosio

velocity during floo
Various river training works attempts to chanalise
the flow that the current does not attack the banks

but are deflected away from banks

Types of River Training Works

— Groynes or Spurs
— Guide bank system
Marginal embankments
Bank pitching and launching aprons

Deflactors

Groynes or Spurs

Groynes are structures constructed transverse to the
river flow and extends from bank into the river

her normal to dor

19 upstrem or down st

— Trains the river alo

g the desired ¢

— protects banks by keeping fiow away from it

— Creates a slack flow by silting uf

Groynes or Spurs

Classification of Groynes

Mathod and Material of Construction Parmaabie

Guide Banks

Confine

4

la

rway and provi

straight non-torturous approach towards

3 a4s barrage, or a pnoge Is

extended in small portion of nver and nver

low almost axially with

5 trained to
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Typical Section of Guide Bank

Bank Pitching & Launching Aprons

2 stable by givir

1 and then pitched 50 as

onsequently fall of stone pitching

Boulder Apron and Earth cutting in slope and berm

Boulder apron and 1* slope & Berm boulder pitching

b

Achievements on Structural Measures
(Till March 20086)

= Embankments 34308 km
- Drainage Channels 51318 km
= Town Protecton Works 2432 Nos
- Villages Rased 4034 Nos
— Flood Diversion Flood spil channel of Jhalum
outside the Snnagar city
— Dams & Reservoirsive storage 331,47 BCM
= Comglesd Propcts 17373 BCM
* Under Conaiuction 7642 BCM

= Unds: conmdermbon 132.32 BCM

- Fow dams/msanvoirs ik DVC resenvoirs, Uknl, Rengal, Kangsabot,
Subsmarekha have specific flood cushion Other dams/reservoirs
such as Himkud, Bhakra #tc. do not have spacific flood storage but
they provide substantal flood modermtion

FLOOD PROOFING

+ Raising of villages above flood level

+ Previously adopted in Uttar Pradesh, West
Bengal and Assam

+ Currently in North Bihar under Central Sector

* Proposed to be extended to UP., Orissa,
Andhra Pradesh, West Bengal and Assam in
10™ Plan

Non-Structural measures

+ Flood Forecasting and Waming
* Flood Plain Zoning
* Flood Proofing

» Disaster Preparedness and Response
Planning

+ Disaster Relief

Flood Forecasting

~ It is the process of estimating future stages
/ flows and its time sequence at selected
points along the river during floods

~ Flood forecasts are prediction of :
#Crest (peak) and its time of occurrence.

~Stages expected at various points of time
during the period of rising and falling
stages of the river above or the specified
water level called the warning level.
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Flood Forecasting Network of CWC

SN Rivar-system Lavel Inflow Total
1 |Ganga s Tributares n 10 a7
2 |Bmamapura 8 - i
Tributanes
3 |Barok-System 5 - 5
4 |Easwrn-Rvers L] 1 9
5 |Mahanadi 3 1 4
6 |Godavari 14 4 18
7 |Knshna 3 B 9
B | Westflowing Rivers L] B 15
¢ |Pennar 1 1
Total 147 28 175

Development of Flood Forecasting
Network of CWC

1065 2

1970 43
1075 T

1080 84
1985 145
1900 157
2001 150
2004 172
2005 173
2006 175

Flood Forecasting
Processes involved

» Dat Collection
# Hydrological data collection o 878 stations

* Hyd more  tha
raingauge stations pes e 408

- Dm Transmission

ke phone, FAX In system
- tnmugn satollite based syswm in modemised nemw ork

~ Data Analysis and Flood Forecast Formulation
» With appropriate catchmen models
» MIKE-11 in modernised network

~ Dissemination of Flood Forecasts
= Manually, wireless, telephone, FAX, E-mail, VSAT system.

Methodology of Forecasting

~ Conventional Methods
= Statistical approach
= Simple correlation

« Mathematical Equations

= Multivariate correlation

« Rainfall Stage approach - not in use
= Unit hydrograph

=« Aood Routing-Musking hod

~ Catchment Models
= Physical Model
« Analogue Model
= Mathematical Model

Methodology of Forecasting

~ Data scrutiny at divisional headquaners
» Data processing for flood forecast formulation
» Various methods in use
# Type of method depends upon
« data availability
+ physlographic characteristics of the watershed
+ Available warning time
v facilities’ infrastructure available
v purpose of forecast.

—While simple statistical correlations using
gauge to gauge, gauge & discharge data
are being used for some forecasting sites;
multiple coaxial comrelations using gauge,
rainfall, Antecedent Precipitation Index
(APl) data are being used for other
stations.

— Mathematical models/ rainfall runoff
models like MIKE-11 FF are also in use for
some of the sites in Damodar Basin,
Godavari Basin, Mahanadi Basin &
Chambal Basin.

Importance of Level Forecasting

» Flood Forecasting has been recognized
as the most important, reliable and cost
effective non-structural measures for|
flood mitigation and reduction of :

~Damages to roads, railways, communications
~Loss of movable properties

~Loss of cattle, other pet animals

~Loss of human lives

~Loss of immovable properties like houses,
heavy personal effects

Dissemination of Forecast

*Dissemi of f to the users agencies,
such as cMI nngimrlrrg authorities of concerned
States, defence, rallwa{s highways authorities,
industrial and other important establishments
located in the flood prone areas through telephone’
fax/ e-malil' special messenger for taking advance
action for flood Hehllng & evacuating population
from the areas likely to be floo along with
movable properties and other actions towards flood
damage mitigation.

*Forecasts bnlnqogivnn to Radio, Television and
News Agencies for the benefit of the likely flood
atfected population.

*Daily flood bulletins hosted on the website
www India-water com for quick dissemination.
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Importance of Inflow Forecasting Evaluation of Flood Forecast Performance

« Inflow Forecasting essential for :

~ Accounting the flow at Reservoir/ Barrage/ —On an average, 6000 forecasts at various
station, or reach of river. places in the country are issued during the
~ Estimation of added flows/ extraction between monsoon season every year.
any given reach, during any given duration. —A level forecast is considered reasonably
» Optimum reservoir regulation accurate if the difference between the

forecast and the corresponding actual
observed river level lies within +/- 15¢cm.

— Inflow forecast — variation of inflow velume
within +/- 20% is idered acceptabl

~ Flood moderation
~ Evaluation of reservoir regulation methodology.

Modernisation of FF Network of CWC

» State- of- the-art Technology : FLOOD PLAIN ZONING

* Data Collection: with Sensor based equipment PR SEE——
—

* Forecast Formulation: with Automated mathematical WARNING FROHIBITIVE WARNING

models (MIKE-11) S 3 n SO L
S ’ e TRIVER CHANNEL

* Data Ti D wation: Through Satelite / ARG
VSAT System Flood Plain is also the Domain of the River just as

» EF Network Modernisation the River Channel is

* [XPlan: 55 Stations ( Chambal and Mahanadi Basins) +Flood Plain Management is essential for reducing

= X Plan: 168 Stations Flood Damage

= Xl Plan (Proposed): 222 Stations

FLOOD PLAIN ZONING CONCEPT

FLOOD PLAIN ZONING REGULATION

PRIORITY - | PRICRITY - 11 PRIORITY - 1li

» Detencs instal ations, Parks, Play
Incusties, Puthc Utives grounds, stc
lie Hosprals, Powe:s
haussn, Water supoly Less aconomic
Tederph ore s hisngs. and community
Awrodrome s, Fabw iy actvily in amas
statona, 45 vulneradle to

»  Actvity breted to water frequant floods.

levels conespondng B
100 years flood fregquency
and dmnage congeation  for 10 years rainfall
for 50 yeurs ruintall fraquancy

FLOOD ONCE IN 25 YEARS

W FLOOD ONCE IN 100 YEARS
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Annexure:

Handout 1.2.3.1

Rain water Harvesting for

! Flood Risk Mitigation

Dr. K.J. Anandha kumar
Associate Professor
National Institute of Disastsr Management

@
Exceptionally Heavy rains in Indian Metro r"dm

i Why is it important to study

= Impact can be very serious
because the areas affected
are densely populated and
contain vital infrastructure

How it happens

= Ageing drainage infrastructure
= More buildings
= New developments cover previously
permeable land;
= amount of run off to drains and sewers
increase manifold during rains with
reduction in recharge
« Increased paving
= Pavements for road and parking area is
increasing without any application of mind
about GW recharage,

How it happens ...Contd

= Combining of storm water drain &
sewage water drains - like in Delhi
= Climate change
= Wetter winters and heavier summer
showers are expected
= Climate models predict winter rainfall
increase by 20-30% which may
increase risk of flooding by manifold.

What happens

= Flooding
« Flooding can cause costly drainage distress
and sometimes loss of life
= Pollution
= Drainage overflow can be a major source
of pollution
= It picks up potentially harmful substance
from surfaces, including oil, household
chemical and faecal material and transfers
them to urban water courses.

i What happens ...contd

» When combined sewers overflow at
times of heavy rainfall

« Excess foul water is discharged directly into
urban water courses,

« Untreated discharges pose risk to human
health as they may contain toxins and
pathogens such as the virus that causes
hepatitis A and E coli.

What is Rain Water

ql Harvesting?

= Process of capturing and storing rain
water for its efficient utilization and
conservation,

= An effective tool to utilize a large
quantity of fresh water which otherwise
goes as runoff,

= Rainwater  harvesting has  two
components i.e. Collection of Rain
Water for Surface Storage and
Recharge to Ground Water Aquifers.

s
o
o
o
=
v
~
=
=
«Q
3]
=
o
S
©
=]
o
=
]
=]
o)
«
D
=
]
S
=
5>
—
=
8
=g
=3
(o)
o
-
—
=
QL.
S
@
=
wv
—
—
o
=
=
<
o
o
=
@D




w
=3
o
o
=
=
-
o
2
=
W
%
[«5)
<
©
o
=
=
(S}
>
<=
=
©
o
=
<
=
j =
D
IS
L
>
©
[
©
=
Bl
[
©
=
S
2
©
>
=
=
—
A
oc
o
o
oS
| -

Handout 1.2.3.1

What is Artificial Recharge to

l Ground Water?

= Process by which the ground water
reservoir is augmented at a rate
exceeding the rate of natural

recharge.
= Any man-made structure that
facilitates augmentation of

groundwater is an  Artificial
Recharge system.

Why Rain Water Harvesting
and Artificial Recharge?

= To augment the availability of water resources for
mesting various demands.

To arrest the declining trend in water levels of an
area.

To conserve and store excess surface water for
future requirements, since these requirements
often change with time.

To reduce runoff, which otherwise chokes the
storm water drains in the urban areas

To prevent/ reduce flooding of roads and parks etc.
To prevent depletion of ground water reservoir in
over exploited areas,

To amest/prevent sea water ingress in coastal
aquifers.

Advantages:

= Raises ground water levels,

« I ilabil f ter i ell
'::;lr.u'i:me'ss u;;lgﬁanl;’pgﬂodwa er in wells/

. gnm' u%.fggy of existing ground water

" S sterdy i g o orsnd g 225
Improves vegetation cover

Reduces soil erosion due to reduced runoff
521&2095 health/living conditions in rural

DESIGN
CONSIDERATIONS:

» The important aspects for designing a rainwater
harvesting system to augment ground water
resources are:-

Hydrogeclogy of the area including nature and
extent of ?q_lfe' soil cover, topography, depth to
water level and chemical quality ground water.
Avzllability of source water, basically asses in
terms of non-committed surplus monsoon runoft.
Area contributing runoff like area available, land
use pattern - industrial, residential, green Delt,
paved areas, roof top area etc.
Hydrometeorological  characters  like  rainfall
duration, general pattam and intensity of rainfall.

FEASIBLE AREAS:

= Where ground water levels are declining
on long term basis.

= Where substantial amount of aquifer has
been de-saturated.

= Where availability of ground water is
inadequate in lean months.

= Where due to rapid urbanization,
infiltration of rain water into subsoil has
decreased drastically and recharging of
ground water has diminished.

FACTORS CONSIDERED FOR
PREPARATION OF ARTIFICIAL RECHARGE
SCHEMES

= HYDROGEOLOGY
« SOIL COVER
» NATURE OF AQUIFER SYSTEM
» DEPTH TO WATER LEVELS
» CHEMICAL QUALITY OF GROUND WATER

= AREA CONTRIBUTING RUNOFF
» HOW MUCH IS THE AREA
» LAND USE PATTERN

= HYDROMETEOROLOGICAL CHARACTERS
« HOW MUCH IS THE RAINFALL
« PATTERN DF RAINFALL

Rain Water Harvesting and Artificial recharge

to Ground Water System — Components to
monitor

+ Source Water
-Rainfall - runof swimming pool, cverhead tank overflow
+ Catchments- and drainage system

- In-house, cutsde. known-unknown
-+ Conveyance system

- Overhaad nets, injet mesh, borehole mess, somed pipe
wire/coir mesh, inverted filers, ooling fiters, fiush tanks and
vahe

« Filter Material, thickness of fiter leyared media,

« Placement of fiter media and slotred pipe

The fundamental guestion need to be

answered before implementing the
* recharge scheme

How fast will the water infiltrate in to the ground and
what is the capacity of the system, what are the
evaporation rates?

How water moves down 1o the ground water? Are there
any slowly permeable layers in the vadose zone that will
restrict the downward flow?

How high will the ground water mound in the recharged
aquifer eventually rise and how much water can be
stored?
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Rain Water Harvesting and Artificial recharge to Ground
Water System

what may be wrong.... m
Process Flow of RWH & Artifickal Recharpge
Slotted pipe , gravel media sround the pipe

Hurdles in constructions the services and service lines, sewerage
lirves etc.

The ding of cement | sdm used for ﬂ'l
Dumpang media wehiche harge ‘lI e
mmtm;rm‘?:"mw Mlmm

Extra ordinary/excess excavalions

Delay in eacavabon and lilling of filter media

Construction during ramy season/ instant rains during
construction

The tree roots

Kitchen and toilel waste water seepage and /or leakage from lines
Proximity W source of waler pollution

The caltbe and catthe farmas, stray animals

Filtering

porty withs p- U 1 dustbin
Assassment f‘g . pAmm m R Syuctures ip Watenshed
TIE o

toals & wmaaroes F"‘I |
4

¥ 1l Gaps & remove 7
00 1pP icAnon o chosen 1echnakogy

Gabion Structure

CEMENT
PLUG
&

CHECK
DAMS

| Percolation Tank I Recha-r”g:a Sh.aft | %
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Sub-surface Dyke

+

ROOF TOP RAINWATER HARVESTING
.THROUGH STORAGE TANKS

Construction of Recharge Structure

ARTIFICIAL RECHARGE TO GROUND WATER AT
PRESIDENT'S ESTATE, NEW DELHI

*le ATURES

s Campam arva: 1.9 5 Km

[« Svmror of w stwr: Rac2 wawr & Swimmeny
oot wamt

+A v Amswmad ruindult 7122 mem

o Doepeh o ey bevek 6 - 13 m gl
WA e v ailabile for rr charar
11200 ez from e Caichements
aren of 196,000 g m

» M duarge Sermcrures

Twoetiiting DgWells o
e e charge wel Choe Mecharpe sz A e
Two Tresces with mehr e wells

+Rine in Water Lewel during
[2003: Haxcrwum Rie

FLYOVERS

Dhaula Kuan Flyover Scheme

atchments area £ 13.75 Hectares
verage Annual Rainfall : 7122 mv
= 1 | E, P 4 -

Thank You for
patient hearing

Dr. K.J. Anandha kumar
kjanand@gmail.com




Annexure: Handout 1.2.5.1

FLOOD RESILIENT STRUCTURES
Prof. Chandan Ghosh, NIDM

I nidm
K i S Check the bits!!! =
=t 200x365=73 m3
%, 65 m3
B v, SRS >20m
Rain fall & Runoff Facts & Enforcements
+ The number of people living within 1 meter
" of high tide level exceeds _
* many urbanization processes take place either
A R\ e without any planning or with plans that ignore
{3} {j}l @ or flood risks. Often the
s *' construction and land use regulations, the
stk 15 g tion oy underlyi_ng legal basis, as well as a set of
e syt concrete plans do exist but are not enforced.
150 Impervious Surface T5%-100% Imperviows Surface

Diversion from “Surplus” to “Deficit”
Regions

/_-Tﬂ.mjc-: Diversion Routps
T /_: -
% i
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Handout 1.2.5.1

Human factors

Land-use changes (e.g. surface sealing due to
urbanization, deforestation) increase run-off and may
be sedimentation

Occupation of the flood plain obstructing flows
Inefficiency or non-maintenance of infrastructure

Too efficient drainage of upstream areas increases

flood peaks

Climate change affects magnitude and frequency of
precipitations and floods
Urban microclimate may enforce precipitation events

How to cope WITH Flood

Have the flood prone zones been identified?

Are there warning system in place?

Are the community aware of the rain fall &
runoff rates in the water bodies

Is there any routing and special measures in
place?

What is anticipated year by year in terms of
Flood risk & (soft & hard) mitigation
measures?

Recommended houses in flood
affected area

. Em

Stilted houses — a matter of concern

m’ Tha wifiness cf o colume vories

acprosimataly a8 o cube of i lengeh
Height 71 Hoght L

S pearh 400 pweds
— —

— 1 e

Tha shent cobma s hell e height
st ks B barwa B bood of the g
colmn

Buildings to be OR not to be!

= Extreme Cyclone storm surge flooding may be
a very low-probability event, but the flood
depths and wave heights may be much more
severe than the conditions of the base flood

* Itis always best to avoid locating lifeline
facilities e.g. hospitals in areas subject to
extreme storm surge flooding/riverine
flooding zone.

/
- R
]
Rlooding & Wind Dumage

B Wind Damage

BAY OF BENGAL

Probable maximum surge on 50-year retumn period

o Risk M < omisnaoer of Farmd

r UNBIACATy Map HFich kit
e chmrblc o mrd ek of
eratarggered weas
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FACTORS TO BE CONSIDERED WHILE CHOOSING A SITE

E ~ e 100 1913
P YT
e / i
e E 60 514
§
u1
2 10 58 g2
8 |_| Mo 8f 3202220
-+ E
AP SY
ommparTant of conadal agth per lasd area
200 170 Hazard resistant buildings
160 o THE KAZARDS
P o Populabon A thoumanos Enmples of e
120 L= Langth of coasting in Km _; - wnd Buiidoy Chmrmiaciutin

42 ﬂ I—]Ego.s 08

Population (thowsands protected) per b of coustal defence

Hazard resistant buildings

Prior 1o a disaster
Preparedness plam;
Emergency exerciies/
trabning;

Forecasting

_ Warning systems;
T Emergency operations;
Search and rescue

During & disaster

Disaster response: issues Human factors
+ (a) Area per Occupant - 1sq. M, FEMA 0.45 sq. m
* Build houses and infrastructure to withstand + (b) Occupancy Duration — 36 hrs

future disasters (for example, provide roofs with = g
straps to protect against cyck;nes, (c) Lighting — 40 lux

Make hospitals disaster-resistant, including road, * (d) Safe Movement and. Accgss i
water, and electricity access. * (e) Access for People with Disabilities

+ (f) Ventilation

Preserve social networks when relocating people
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away from hazardous areas. * (g) Amenities — 1 toilet / 40 people
+ Provide livelihoods opportunities, and where = (h) Communications

possible, help people to take charge of their own + (i) Emergency Power

reconstruction. » (j) Emergency Provisions

A * (k) Waterproofing and Weatherproofing
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What high winds does to building?

Crisis coping after disaster

Households (%)

SaviNgs Asset Boronng Ohers
sl moa A=

Figure 10: Crisis coping by poor Households

Ignoring local leadership, and not involve beneficiaries
in the planning process of their houses.

Rushing with reconstruction without recycling useful
materials from the disaster site, ...

Relocating people away from their jobs and social
contacts.

Missing the planting season when distributing seeds in
drought-stricken areas.

Imposing grief counseling where it is inappropriate for
many family-based cultures.

Reacting instead of planning ahead, especially where we
know disasters will surely happen

Local scour undermined the footing of this
exterior stair tower (Hurricane lvan, 2004).

Effect of Flood on buildings

The South Cameron Memonal Hospital, Cameron, LA, was
damaged by debris carried by Hurricane Rita's storm surge
(2005). SOURCE: LSU AG CENTER

Facilities went out of service — Hancock
Med centre {Katrina 2005

LIVING in Flood prone area?

* WET flood proofing & DRY flood proofing

Site modifications are not appropriate in floodways
along riverine waterways, where obstructions to
flows can increase flood elevations.

Evacuation

Elevation fill

Earthen LEVEE

Flood wall

Flood resistant materials
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Flood Lavel
Crawl k- T r =4} l
R i
: |. an '|
Fosdwall | 1 ool Floadwnl
Inheticn Girade l l Croun
| Ly, —— = Lo
e ndl
Fouhng Depth per P | S——
Buiding Code Footing —
Dikes, floodwall, levee, berms, saline ~ Structural means
embankment ‘

I R e e R e

u

Coastal Protection Wall, Karaikal

Flood Protection - structural

DRY flood proofing

Sand Bund

Coastal floodplain

Vise' _[ Cosstal A Zome ™ l Alsss’
L}

‘Whowe Height or Wiine Rum Dot 2 3 & | Whewe Height 301 50 W Hoight <1 5

Fnd e b gy
Wawn Flecty |

100 Yo e o ——
Shhver Elrvnon —,

“_‘:TI_ r | 1

Cnvarloncd Wad Fasch Lirt o Flnadbng
end Vimons
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Handout 1.2.5.1

Riverine flood plain

’ —————————— Flood Hatard Aree ——————————»

| {100-Yesr Flasdplain)

| Flocdway =
1 Fringe Fringe

Streciy

|

| Chanel

Eha—= =
:T“ Watae

| * Pocdway i delined ir Socion 3.1 5.2
|

Hydrostatic load on buildings

N e ? N
l Growc:
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i F\ e d’f\\
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4 3 F F

.- 'y T T
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My came Panwe
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Hydrodynamic loads on building
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— Lower-Bound Velocity I
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- Slillwuter Flood Degth (lect)

Flood depth for buildings

Wi Crest
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W ey
Hood Stllwate:
Depeh™* Degth

o =

Grouad jor Eroded Ground] Elevarion
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Probability of occurrence of Flood

Pretwrt Charcn of Dow &
Mere Hook ol 2 Given
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Pernd
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Flood risk hazard mapping — cost
benefit analysis

Benefits are characterized and measured as
future damages avoided if the mitigation
measures (including avoiding flood hazard
areas) are implemented.

Costs are the costs associated with
implementing measures to eliminate or
reduce exposure to hazards.

Damage reduction measures

Replace interior walls that have cavities with flood-
resistant construction or removable panels to
facilitate cleanup and drying.

Abandon the use of below-grade areas (basements)
and fill them in to prevent structural damage.
Permanently relocate high-value or sensitive
functions that are often found on the ground floor of
hospitals (e.g., offices, records, libraries, and
computer laboratories) to higher floors or elevated
additions.

Install backflow devices in sewer lines,

Reduction measures

Rehabilitate and retrofit the building envelope with
openings specifically designed to allow floodwaters
to flow in and out to minimize hydrostatic pressure
on walls (called wet flood proofing)

Replace wall, flooring, and finish materials with
flood-resistant materials.

Install separate electric circuits and ground fault
interrupter circuit protection in areas that will flood.
Relocate chemicals to storage areas not subject to
flooding.

Available BIS codes

IS 11532: 1997 “Construction and
maintenance of river embankments (levees) -
guidelines”.

1S 12094: 2000 “Guidelines for planning and
design of river embankments (levees)”.

References

Openings i Foundotion Wollt, 714-TB-1. Aprff 1993

Fiood Arzistant Motensls Arguirements. F14-TE-2, doni 1992

Non Residenticd Fi FlA-T8-1, April 1958
Bevotor ingtolotion, Fld-TB-E Apni 1993

Free of Dbstruction Aeguinements, FUA-TE-5, Aprd 1993,

Below Grode Porking Aeguirements, Fid-TB-§, Apri 1998

Wet Mlocdproofing Requirements. Fid-TB-7, Decenber 1983

Carrasion Protection for Metel Conarcoons in Coartod Areas, FIA-TB-8. 1996

Design and Construction Guidonce fior realoway Wisl Sefow Sevated Coastod Suikdings, Fid-
TE-3, 1598

Ensuring That Strustures Built on Fill in or Neor Speciol Flood Hatard &reas Are Reasonably
Safe From Fiopding, Fid-TE-10, 2001

wispoc Busi in Special reas. F14-T8-11, 2001
fnternationad Code Coundd, inc. (KT), 20060,
ICC Pecformance Code for Buiings and Facilites, Country CIub Hilh, 1L
Intermations Code Coundl, inc. [ICC), 2008h,
Internationat uding Code. Country Ot pals. il
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Annexure:

Flood Forecasting

and
Early Warning System

P Srgh
D o

Flessd Cantea A ppiics thara
G mm Watme Corndaaders

FLOODS ARE
NATURAL
PHENOMENA.

Flood Problem
INDIA
320 mha

assessed by RBA 40 mha (12.2%)
4As reporied by the States lo the
Working Group on Sood confrol
programme far 10" five year plan 45.65 mha (11.0%)

Major Rood Prone Steiss Ansarn, Biter, West Bengal,
UP, Orinaa, AP.

Major Ficod Prone Basins Ganga, Brahmepuirs, Mehered,
Godervarl

Handout 1.3.2.1

FLOOD

HIGH FLOW OR STAGE IN A RIVER, CAUSING
INUNDATION OF LOW LAND OR WATER FLOWING
OVER THE BANKS, IS TERMED AS FLOOD.

This disaster Is different from other disasters in
duration and extent

Awareness of various aspects of flood may help in
handling this disaster.

CAUSES OF FLOODS

RAINFALL / PRECIPITATION

INADEQUATE CAPACITY twimHn nancs)

BANK EROSION AND SILTING

LAND SLIDES

TIDAL AND BACX WATER EFFECTS
POOR DRAINAGE

SNOW MELT AND GLACIAL OUT BURSTS

FLOOD
FLOOD PLAIN

FLOOD PLAIN IS ALSO THE DOMAIN OF THE
RIVER JUST AS THE RIVER CHANNEL IS.



FLOODS

FLOODS ARE WATER RELATED
DISASTER

WATER -RESOURCES MANAGEMENT
INCLUDES MANAGEMENT OF THESE
DISASTERS

FLOOD MANAGEMENT
: PHYSICAL WORKS FOR
MODIFYING FLOOD MAGNITUDE

( TO KEEP FLOODS AWAY FROM
PEOPLE)

AAL : PLANNEDACTIVITY TO MODIFY
SUSCEPTIBILITY TO FLOOD DAMAGE

( TO KEEP PEOPLE AWAY FROM
FLOODS )

FLOOD FORECASTING

FUTURE STAGES OR FLOWS
ITS TME SEQUENCE

AT SELECTED POINTS ALONG THE RIVER
DURING FLOODS.

Flood Forecasting

In India, Flood Forecasting is done
by Central Water Commission
(CWC) of MoWR.

Handout 1.3.2.1

FLOOD MANAGEMENT
APPROACH

CONTROLLED

FLOODS CAN ONLY BE MANAGED TO
REDUCE FLOOD LOSSES

Flood forecasting and warning system

One of the Non-Structural measures
Aood forecasting and wamning system

¢ Impc

¢ Network
¢ Sepa
& thodology

¢ Issues at ground

Flood Forecasting and Warning
System

Flood Forecasting & Advance Waming
System plays an effective role in reducing
the loss of lives and movable properties
during floods.

One of the effective measure of Flood
Management and Disaster Risk Reduction.

INDIA
FLOOD FORECASTING
BEGINNING
CENTRAL WATER COMMISSION
1058
YAMUNA

{CASTING STATION DELHI RAILWAY BRIDGE
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Handout 1.3.2.1

Flood Forecasting Activities of CWC

Development of Flood Forecasting Network in India -

a timeline

Flood Forecasting

Out of 175 stations, 147 stations are Water level
forecasting stafions and 28 stations are inflow
forecasiing stationa.

¢ About 67 thousand forecasls am lssued
during monsoon season

¢ Accuracy of forecasts is about 86%

Total No. of Stallons:

Development of Flood Forecasting Netw ork in
India

Flood Forecasting

CWC maintain a National Network of

Forecasting Stations in 9 major
river basins covering 70 Inter-State
Rivers

Flood Forecasting Network
River System-wise

Brahmaputra & Tributaries
Barak-System

FLOOD FORECASTING AND WARNING
concept




FLOOD FORECASTING

WATER LEVEL FORECASTING

M th Hour Lawed

Methodology of Forecasting

Hydrological (water level) data observation on
hourly basls during whole monsoon season.

Rainfall cbservation twice a day/ 3 houry
hourly.

Data communication from the site to divisional
headquarters through wireless, telemetry,
telephone efc. for scruting and processing for
forecast formulation.

Handout 1.3.2.1

FLOOD FORECASTING AND WARNING
STEPS

DATA COLLECTION

DATA ANALYSIS & FORECAST FORMULATION

R BT ————"

#Simple statistical gauge to gauge cormrelations
using gauge & discharge data are belng used
for some forecasling stations; multiple coanlal
cormlations using gauge and rainfall data are
also being used for some stations

Major rivers (Trave| time >24 hours)

Fom casts sm being lormudated bassed an 0600 hry' 0000 hre waise
lovel daia

issund once in & dey s
waning tims iram 24 hre io 36 hrs

ko dium rivers (Traved time 12-24 hours)
[Fors casts s formulsied based an 0600 hre and 1.
wnter lovel dats Issuod twice in a dey st 0700 hre and 1
with adv ance warning time from 12 hee o 24 hrs

Flashy rivers (Travel ime < 12 hours)

Fom casts sem being fomuinisd based on sy main hr
dais and meued s (mom then wics) in
mdvance waming tirne isss fhan 12 hre
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Handout 1.3.2.1

AND WARNING

Dissemination of Forecast PRESENT SYSTEH SCHEMATIC DIAGRAN

R ER STAGE &
DECHARGE AT memu
FORECASTING STA]

¢To user agencles, such as civil authorities of
concerned States, Defense, Rallways, Highway,
Industrial and other important establishments
located In the flood prone areas thn
telephone/ fax/ e-mall' special messenger for
taking advance action for flood management &
evacuating population to saler places

RECEIVER EARTH STATION
DOWN CONYERTER
Daia Colloclion: By Automatic Sensors
Daia Transmission: By Auiomafic Daia Transmission
Toedwmiques og. Sateliile, VSAT,
Inlomot/Emal, Moblle Phones oic

Forecas! Formulafion: Using Comprehonsive Calchmont
Modols - Compuior Basod

Forocast Dissominalion: ~ By Using inlornet, E-mal, SMS

DIRECT INGITAL READOUT

GROUND STATION (DDRGS) DISHANTENA

Modemisation of FF Netw ork

ALPRNA-
METIAT)

Mohanadl besin
Tokal -

Modemisation of FF Network

Preparedness for fighting the flood.

13 rrnddba" centre sl Jdpur, Burla, I:I:n.gu'h

Kemoot A
Bhubaneswar -'ld Maithon.

Review of flood situation and dissemination
of information to all concemed.

lssuing flood warning and dissemination
among all conce and people in time.
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Direction and Action for evacuation/ shifting of
people to safe places.

Management of ellef camps.

em

Rehabllitation of displaced people after floods

Flood Forecasting and Early Warning

Is time sensitive

Must trave| faster than the floods
Warning must reach well in advance
Time for action should be available
It should be relevant and accurate

Handout 1.3.2.1

Review of all the danger levels and wam
levels of the forecasting sites e

Devel t of large scale maps for generati
Inundation maps/ flood risk maps < ot
Demarcation of flood zones at vadous levels on
ground

Creation of Awareness among people / Prior
guidance
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Annexure: Handout 1.3.3.1

Global Scenario
Role of Remote gttt h it ¢ 0 el 9840
Sensing & GIS in Flood -
Management

V. Bhanumurthy
NRSA, Dept. of Space

Indian Flood Scenario

Bangladesh
prone Area - 40 Mha

- Spatiall Aftribute
Information
- Historical Data

- Spatial

- Empirical Multi-Point

«DTW/ DEM

- Stochastic Multi-Agency
Following a disaster

DMS - Imfrastructure

“‘; Eirmegoncy

& commurstaton

Observation for e ” 3 g B i e
Information = A s i —_—

wo E_—';{:;.m. , o BT e T
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Communications Backbone
Temesiral & Satsife based - Mobie Tesminats, VSAT, WLL VEA
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Present Capabilities Preparedness Phase

High temporsl resolution
Large wenath Depends on
- Phase of the disaster
Modiuam tempeoral tesabition - Type of the disaster
Liney ath =« Extent and severity

Low temporal resolution
Limited swath

Lew temnporal resoluthor
Vory limitod swath

= Warning [

outing | = Structural M

g, Updation « Embankments, Dams, .. ¢ F
Status

trict ¢
h during

Parts of East
Godavari
District,
Andhra Pradesh
as on 10-Aug-
2006
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Handout 1.3.3.1

ring in Assam

Bihar Floods-2004

Flood Progression & Recession ....... as viewed by the sateliites

Flood Damage Assessment

r Database layers —

Flood Products

District Level Flood Maps

i M =

Maximum inundated area : 68383 ha
Maximum crop area submerged : 40,888 ha
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IRS L4-MX Image of 30-Aug-05 showing Flood Inundation

Muzaffarpur district, Bihar Floods in India during 2006

Flood Hazard Mapping

Historic Satellite Data on Floods
oss BB |

Mitigation

Flood Hazard Mapping Flood Hazard Mapping

¥l harard map of Mangaon detnct

= Historic Flood Layers

» veew o part of Marigaon district
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Handout 1.3.3.1

Snowmelt - Flood Threat in Kashmir valley

Event
in the months of

Flood Case Studies

Actions Initiated
ed on the

Snow Accumulation/depletion in Jhelum in Mar 2005 Snow in Jhelum during Feb 2003 & 2005

ST ) 9

Elevation Jones in Jhalum basin

L nnsa
S T S e B M Woderisha | i [re—p—

Flood Threat in J &K
Based on the analysis of

Main Observations
In 2005, the maxkmm  snow coveds is BE% (06 Mar) out of which 63% is temporary spow.

Ll;eﬁm cover reduced to 45% on 08 March 2005, Entire valley s snowlros as on 13 Ape F | OOd E ven ts
:.:a;;:&\i: n:‘:::‘;"}?'::‘l‘“l::l:‘:::::‘k‘ data) is observed 1o be on 72 Feb 2003 We St Ben g a | FI OOd S

The prodorminant snowmelt per obsarved to ba in Apr May Jun
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-ipated in the valley. However floods due 1o unprecedented/
ot be ruled out
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Floods In West Bengal -2000 Floods in West Bengal -2000

] derrved from
573 WIFS dats 34-Sept 2000 overtasd on map

SN F

310 WS mage

Flood inundated areas in part
based on 78 Sep 2006 LISS IV MX data

Change of River course

Change of Bhagirathi river course near Prachin Mayapur

during April 1989 and October 1990 Change of Ganga river course near Patna during 1993
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Change of Kosl river course during Feb - Dec, 1999 Embankment breach in Bagmati / Kola river
Baved am the smabysis of Pre & Post flood [RS Satelliee data

TRT————

Indian Remote Sensing Satellite (IRS) Images Indian Remote Sensing Satellite (IRS) Images
A Close View of Katchall Island A Close View of Trinkat Island

9 0ct 2008

8 Oct 2003
Tounami has caused

submel gence of vegetazion - 38
ween on (RS data of Jan 04, 2005
[a8 compased to Dec 21, 2004]
Vegetation recovery over
241,70 ha - a9 saen on RS data
of Jan - Oct 2004 105 ha showed recovery in terms

BB oo [l vopsrin 1 cise B e [ vepeoeon 7B cou of veguaton cover

Tt irsindation in western
st mad western portions of
Torested area; and submersion of
egetanon

Indian Remote Sensing Satellite (IRS) Images
A Close View of Part of Trinkat Island

Satellite based Inundation Map
of
Nagappattinam Area

Map showing inundation around
Nagappattinam area due to
Teunami, 2004

IRS-P& L4-MX Image of 18-Jan-2008
| T ey, [

= Misaster Management 5 Programme (DMSP)

= Providing space and airborne based information and Services
during disasters for quick damage assessment

« Generation of digital database for Hazard prone districts

+ Acquisition of close contour data for vulnerability assessment

ro-=ma-zeggon

* Establishment of connectivity with NEOC & SEOCs and knowledge
institutions

« Development of Air-bome Synthetic Aperture Radar (DMSAR) towards
all-weather monitoring capability.
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* Alerting emergency communication deployment

= Support the International Charter on Space and Major Disasters

+ Establishment of Decision Support Centre
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- Satellite based VPN for Disaster Management:
.. an additional, secured, communication layer

VPN - 19 Phase » Linking NEOC with SEOCs,
3 o Knowledge Institutions &
Key Offices of Govt.

A=
i-

q=-
1~

Disaster Watch, Satellite data Servers for database, Web and

planning & Acquisition floating licenses management

Information Dissemination networked storage systems
Video conferencing facility

Hub + 35 Nodes

Future Sensors

Future Trends

Lidar Mapping

Rainfall Estimation

= THMM
MeteoSat

BAAT wmage ol § by, 194

cllite

12 Modified
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Handout 1.3.3.1

Spatial Flood Warning System

Utilisation of the information on the ground

Inundation area

Damage assessment

River configuration &
fiood control works
mapping

Risk Zone mapping

Catchment landuse/
land cover and other
thematic information

‘Organisation of relief & rescue operations
Batter relief management

Validation of ground reports

To understand the river behavior,
Physical modelling

ldentiication of bank erosion,

Aszessing the status of existing

flood control works, Planning future flood
control measures

Non-Structural flood management
Formulation of Noodpiain development
reguiations

Hydrological and Hydraulic modelling
Updating flood forecasting models

Search & Rescue

LED
Satellites

Saving Human Lives

GEOLUT

Space Technology
for

Flood Disast?Manaemenl

INSAT APPLICATIONS

= TV BROADCASTING

* BUSINESS
COMMUNICATIONS

* DATA COLLECTION
PLATFORMS
METEOROLOGY IMAGING

VSAT CONNECTIVITY
MOBILE SATELLITE
SERVICES

Diata collection




Annexure:

Effect of Flood on
Health

Dr U.K.Tamuli, MS (Ortho)
Academy of Trauma, Assam

Timing and Categories

Timing

= During flood

= Days and weeks after flood

= Long term effect after months and years
Category

Direct

Indirect

Indirect Health injuries

= [nfectious diseases-
= Damaged water supply system
= Damaged sewage system, underground piping.
= Standing water
= Rodent migrabion
= Poisoning and vector borme diseases.
= Clean up activities- electrocution.

= Inadequate transport system- food shortage

= Damage to normal health services.
= Post traumatic stress disorders

Injuries

= Drowning

= Animal and insect bites
= Electrical hazards

= Wound

Handout 1.3.4.1

Natural disasters

Direct effect

= Mortalities during drowning, heart
attacks etc- topographical features
= Absence of warning
= Deep flood water
= Contact with polluted water
= Behaviour of the victim.

= Injuries- sprains, strains etc

Health Risks

= Potential dangerous material
= Diarrheal diseases
= Wound infections
= Chemical hazards

Safe drinking water

= Potable water

= Supply from government machineries.

= Chlorination of water
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Handout 1.3.4.1

Hygiene and sanitation

= Sewage disposal
= Excreta disposals

Planning and technical
programme of MCM

Training and capacity building

+

= Training in basic life saving skills,
= Training workshops

= Training in Triage

= Training in evacuation plans

BRESCUE

+

S - oo iy

= High index of
suspicion for spinal
cord injury

= Spinal
immobilisation is
important in high
speed injury with
drowning

Hand washing

= Before and after preparing food

= Before and after taking food

= After use of toilet

= During times of illness

= After handling an animal and animal
waste

= After handling garbage

Timely intervention
4

_+_

FIRST HOUR AFTER MEDICAL
EMERGENCY IS THE GOLDEN HOUR

A1 Airway with C-spine control.

: Breathing to achieve adequate tissue oxygenation.
: Grrulation with haemorrhage control

: Disability

: Events and environment

= Rescuers must get
professional help at the
earfiest

}\‘ = Ideally victim should be in
b a horizontal or head down
-
= This can be achieved by

floating a victim supine
onto a spine board .




RESUSCITATION

ABC

_'.

= AIRWAY: Air (Oxygen) >>> Lung
= BREATHING: Air (O, in Lung) >>> Blood

= CIRCULATION: Pumping Heart
Blood (0,) >>> Brain

Opening the airway

Head tilt

Chin lift

If cervical spine
injury suspected:
— jaw thrust

Handout 1.3.4.1

_+.

Rescue breathing
(Expired air ventilation)

Airway maintenance and
breathing

Assess Circulation
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Handout 1.3.4.1

Chest compressions:
Depress sternum 4-5cm
Rate: 100 per minute

et Hemorrhage control and
= Resuscitation should SP|Intlng
continued for
prolonged period

Report of survivad of children
ven after &6 mimtes of
sudvrnarsion i cokf water &5 theve,

VYery small number of
patients have survived
even after 3 hours of
resuscatation

Triage and tagging

+

"To Sort out”

Sending the right person to right place
in right time.

Evacuation and Tra nsportation

+
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Annexure: Handout 1.3.5.1

Community Based Flood

Risk Mitigation & 1.2 billion people still growing at 1.5% per annum
300 million people live below poverty line
Management More than 50% malnourished
30% people above 15 are illiterate
More than 8000km are coastiine
Multi agro climatic- mostly rain fed agriculture
Diverse community (multi lingual/multi ethnic

multi religious)
Unplanned urban growth({4.5% per annum)

Some data

Damage in US$ in Asia & Pacific, 1950-2005
({TotalsUS5588,015,432,000)

o Deramhe

]
wk s

rheart Sleat s
B

CAblenns

W Sy

i |

ANl s+ Pl

Impact of disasters on GDP:
State of Gujarat, India Disasters and development

The poor am the most aflecied by naiural dsasiom.
WH EG ovalualion over pas! 20 yoars: oconomic
iosso s amoun io 155 of the GDP in the warld's
poomsl countries.

UN: imemational Decade lor Natural Disasions
Faducion (1990-1999). Hyogo F ramowork for Acion
(2006).

ncazag

Ay
GO

St rom disas o propandnoss and struchral
migaion moamro s o disasion sk eduction
(undedying causos of vuinorabiily, capacity-bullding).

LELLTEE B

How does flood make people
vulnerable

» Loss ol ile

» Loss of ivelihoods

» Loss of crops — issues miated to food security

» Loss of land lertlity( erosion of top soll}

» Loss of sheller

» Increase in susceptibility to infectious diseases

» Loss of seli-esteem

» Temporary disruption to services: Health, education etc

» Impacts the poorest

» Exposed sodal exploitation, eg migration / especially
women and girls

» The impact is cyclical / frequent/ sudden (flash lloods)

s
o
o
o
=
v
~
=
=
«Q
3]
=
o
S
©
=]
o
=
]
=]
o)
«
D
=
]
S
=
5>
—
=
8
=g
=3
«Q
o
-
—
=
QL.
S
@
=
wv
—
—
o
=
=
<
o
o
=
@D

Im-wnr»wn-—-—0




Handout 1.3.5.1

RS
>
)
o
=
=
=
o
=
W
%)
[«5)
£
O
©
=
o
(S}
(S))
=
R=
[g°]
o
=
<
=
| -—
D
e
(<5}
>
O
s
G
=
el
f
©
f=
Rl
=
©
>
=
=
=
a
oc
o)
o
S
| -

+ Lack of disaster preparedness at all levels.
Lack of mitigation planning

* Lack of communication networking and
dissemination of information among states

Relevance of CBDRM

» Community is the first responder

» Maximum impact on the poorest and most
vulnerable

» Community has its own strengths and
resources

» Risk Management is a inclusive process

» Integral part of effective development

» Risk Management needs to be context
and community specific

Features of CBDRM

» Science and an Art

» Techno-Social-Admin - Policy related
» State of Mind

» A process - needs to be evolving

» 360 approach

» Emphasis on inclusion

» Proactive

Issues related to mobilization and
participation
» Low awareness
» Other competing priorities
» Lack of hope, frust, information
» Continuous exploitation
» Fatality
» Support
» Linking with needs and future

Community Based
Disaster (Risk) Management

» a process of disaster risk management in
which at risk communities are actively
engaged in the identification, analysis,
treatment, monitoring and evaluation of
disaster risks in order to reduce their
vulnerabilities and enhance their capacity.

Various CBDRM

Preparedness Activities:
Awaronoss - Mobil afion; Capacly Bulding; Vllage lovol task
fomas; Vilage confingency Plan; Drills

Mitigation Activities:

Construction of Sood shelier, Raising plinih of house above lood
oval, doop libo-wel with mised patioms

Risk Reduction Activities
Integraion of DRA in 1o ongaing develapmant (NREGA, NRHM,
IAY, eic), Promaoting sak praciioos- bvelihood, waicr sanlafion;
Preparing and equipping the depariment fo meat with the
caringencios; Preparedness sl

CBDRM - Issues

« Lodk of resrest of te ine scaff
» Lk of @ ermarked resources
= immgruton of DFM various e deparyisnt s a challenging job

rokmod
el modulen o wining
L]

e v W of | .
o bena unciers tareling

Issues related to sustainability

» Lack of resources for continuation of
efforts

» Lack of resources for mitigation activities

» Need is overwhelming

» Need vs Standard Approaches (IAY)

» Weak Baseline

» Weak Policy framework
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Some Recommendations

» Set Goals

* itk kvl doparimer & commurty v Some Examples of

o o s fere oty gl B Disaster Flisif Reduction
> o for tmpact f msdors () practices

> ::Ito;'lﬂ!y opportuniies (Employment Guarantee Schemes
> &tﬂm'h? leve| machanism enhanding

> Ensure availabilty of resources - PRI

» DRAM Audit

Interim Shelter Existing Hand Pumps

Hand Pumps installed by CARE
b A

Sanitation

B
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Village level planning Village level plan

Community Flood Shelter

1

Thank you
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Annexure: Handout 1.4.2.1

*ﬁf nidm

'JT - -y -
Flood risk mitigation and
7N\ management

Relief Management and SOP for Flood
Management

R.K Mazumder

7
Disaster Management Cycle
._ : i

N 7 ~"

Preparedness Response
" {' DECISION SHOULD BE
: Rehabilitation ENABLED TO BE TAKEN BY
R Pk  THE PEOPLE WHO ARE
2\ elknine Reconstruction | AFFECTED BY SUCH DECISION
M K
. .\ Development 0-/ ;'
: :
; f I A D J 4 A -
*Tﬁ ultimate community task groups wha will be first responders ) " Meteorology{IMD),CWC, Walter
at the grass roats level - TESOUrT ),Radio,Doordarshan,
v v DIPRO, telephones, IWT, Police
—— ]
1. Warning - e, Home Sainik
2 Shelter management Board({NCC), NYK,NSS, Forests, Soclal
2. Evacuation & rescne All these task W o e :
4.Firyt oid & medical groups at
5. Water & sawitation ward)/village
6.Carcass dispasal levels will have Shefter management Revenue{CO,
7. Trauma cownseling to be ij' bura), DRDA, PRIS, Polic .
8. Damage assessment line Ns.sm ) Taxes, IWT,PWD
9. Relief & coordination resourc
pric-tin M oo %ﬂ ASEB, Forest, DIC, Housing,
In the DDMT{ Executive body) relevant departmental heads and NGOs will ' Furst aidBmedical Health&FW, RedCross, DSWO), ICDS,
asaciated Wl subjects. DDMT be Medical, Ayurveda, Homeopathy
:w&h;-;:;?;m works may uml‘a: fwm:cm, J

Trrigation, Agri{Engg)
Carcass Munic g& , Polic
i disposal W}’iﬁly Veterinary, )
Trauma counseling Medical&FW,DSWO,Red Cross, 1CDS

- Relief & coordination Food &clvil supplies, FCI, Statfed,
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Handout 1.4.2.1

=
% Disaster management authorities
[

* Sec 3(1) National Disaster Management Authority
* Sec 14(1) State Disaster Management Authority

+ Sec 25(1) District Disaster Management Authority

da

any disaster J(VIIEvacuation,Rescue
&Relief:(VII) Rehabilitation & Reconstruction
( Sec 2(e))

Disaster management means a continous and
mtm
~coordinating and implementing measures which
are necessary or expedient for- (I) prevention of
nger or threat of any disaster; (IT) mitigation
or reduction of risk of any  disaster or its
severity  or wnsequemes.(lﬂ) Capacity
huildtug: (IV) Preparedness to deal with any
disaster (V) prompt response to any
threatening disaster situation or disaster;(VI)
assessing the severity or magnitude of effects of

Disaster Management

()!hc.r f'ntr)'rhw’r!s u,-" h’w Act

level semng out —

(1) Provisions for prevention and mitigation measures

(2) Measures for capacity building and preparedness

(3) Response plans and procedures

« Coordinate with other organisations - local
authorities, conununity and other stakeholders

= Regularly review and update the plan

= Integrate into development plans measures for
disaster prevention and mitigation.

—
* Response highlights
p

* Search and Rescue teams and training

* First Aid training

* Disaster Management Committees and teams

* Disaster management plans

* Mock dnills & Capacity building of Communiry
* Proactive role of line deptts

* Utilisation of funds

® Role of DCs/SDOs
* Flood wamings- Central Water Commission
* Flood control ( Water resources) measures

& Agricultural services

* Education deptt measures.

® Forest measures

® Health measures

= Inland warer ransport services

Trri zation WiensTeS
PWD services
PHE measures
Police measures
Publicity measures
Supply of essential commodities
Social welfare services
Veterinary services

Role of line departments (Contd)
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( s amended as per Calamity Relief Fund norms)
—
Rice- 600 gms per adult per day
Pulses- 400 gms per adult per day
Salt- 30 gms per head per day
Mustard oil- 30 gms per head per day or
Chira — 600 gms per adult per day / 400 gms for minor
Gur-100 gms per head per day
1In Relief camps- above plus Rs 4.00 per head per day and cost

Calamity Relief Fund operates under a corpus where
th:mwof:omn‘buuonbem«nmeceuu'nlmdsmle

ywsme(iv\wmmshuﬂdpw\wmem“lme
budget.UC, Annual report and constimution of State level
committee for CRF is compulsory. Restoration of
damaged capital works should ordinarily be met from the
nonnal budgetary heads. except when it is to be incumed
as pant of providing immediate velief such as
restoration of drinking water sources or provision of
helters etc. or v of links for
facilitating relief operations. Training of the core
multidisciplinary group created in the State allowable,
Upto 10% CRF finds may be spemt for procuring

flood and hailstorm, considered to be of severe mature
requiring expenditure by the State Govenument in excess of
the balances available in its own Calamity Relief Fund by the
National Centre for Calamity Management (NCCM) will
qualify for relief assistance under the Scheme. Entire corpus
1o be bome by the Govt of India. Ministry of Home Affairs
in respect of natural calamities of cyclone, earthquake,
fire, flood, hailstorm amd Ministry of Agriculture in
respect of drought. Deputy Prime Minister Home
Minister, Agriculture Minister, Finance Minister and
Deputy Chai Planning C ission shall assume the
tole of the High Level Commuttee in deciding the manner
and extent of assistance required to be provided to the States

of temporary shelter.
equipments for disaster management
# ¥
National Calamiry Contingency Fund
- Sphere standards.
# N Natural calamiries of cyclone. drought, earthquake. fire, V
— —]

Launched in 1997 by humanitarian NGOs, Red Cross
and Red Crescent movement. They framed a
Humanitanian  Charter and identified Minimwm
Standards to be attained in five key sectors — Water
supply and sanitation, nutrition, food aid, shelter and
bealth services . The Charter points out the legal
responsibilities of states and wamring parties fo
guarantee the right to protection and assistance.

The National Disaster M Act 2005
Thas carved the role of NGOs in disaster management .

r

Sphere Standards
——  ————————————————

Two core beliefs-

(a) All possible steps should be taken 1o alleviate
human suffering arising out of calamity and
conflict

(b) Those affected by disaster have a right to life
with dignity and therefore a right to assistance

(<) ltcoumslsafnhmcbook a broad process of
and an expression of comuinment
to quality and accountability

EMERGENCY SUPPORT FUNCTIONS

#TIMELY EFFECTIVE AND EFFICIENT COORDINATED
ACTION FOR RESPONSE AND RELIEF RENDERED BY
ALL MINISTRIES/ DEPARTMENTS DURING
'EMERGENCIES

»PREDETERMINED FUNCTIONS THAT SUPPORT THE
'CENTRE/ STATE / DISTRICTS

# STATE RELIEF MANUAL PROVIDES CONTINGENCY
PLANNING BY DEPARTMENTS

~ THE PLAN FORMAT MUST BE
COMPREHENSIVE

~ IT IS TIME BOUND AND STRINGENT
~ REQUIRES FREQUENT UPDATING

# FLEXIBLE TO ADJUST TO SITUATIONS
AND NEEDS

B

¥\

~ RESOURCES ARE IDENTIFIED THAT
REQUIRE TO BE PRE-CONTRACTED AND
INCORPORATED

~ FACILITATE TIMELY AND EFFECTIVE
DEPLOYMENT OF MAN, MATERIAL,
EQUIPMENT AND RESOURCES

~TWO DIMENSIONS OF ESF - OWN
DEPARTMENT AND THE SUPPORT TO
ADMINISTRATION
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Handout 1.4.2.1

ESF-01

v

=Dl
COMMIT EMERGENCY SUPPORT TO THE STATE/
DISTRICT ADMINISTRATION IN THE EVENT OF
NATURAL OR MANMADE DISASTERS

~LIST OF POSSIBLE EMERGENCIES- BASING ON
PAST HISTORY

# DETAILS OF NODAL OFFICERS AND ALTERNATE
NODAL OFFICERS

»QUICK RESPONSE TEAMS AT DISTRICT LEVEL
(DETAILS IN ESF-2 )

= LIST OF FIELD OFFICES WITH CONTACT
DETAILS

> 4
Pl
LEVEL ( DETAILS OF TEAMS AND TASKS
ASSIGNED TO BE GIVEN IN ESF-3)
~ MULTIPLE FIELD OFFICES TO BE NUMBERED AS
3.1,3.2,3.3ETC

» DECLARATION THAT EACH DEPARTMENT WILL
'COMMIT MATERIALS, EQUIPMENT, MANPOWER,
AND SERVICES AS PER FURNISHED DETAILS

~DETAILS OF RESOURCES TO BE GIVEN IN ESF-5

» DEPARTMENTAL PRE-CONTRACTS FOR SUPPLY
OF RESOURCES IN ESF-6

ESF-01(CONTD)

ESF-01 (contd)

— g
~ISSUE OF AUTHORISATION BY THE

STATE/ DISTRICT HEAD OF DEPARTMENT
IN FAVOUR OF THE NODAL OFFICERS AND
DESIGNATED OFFICERS THAT THEY CAN
DEPLOY COMMITTED RESOURCES
WITHOUT FURTHER AUTHORISATIONS
DURING EMERGENCIES ( ESF-7)

~FOR CONTINUING SUPPORT BEYOND 72
HOURS APPROVALS TO BE OBTAINED
FROM COMPETENT AUTHORITY

~PRE-DETERMINE DATES OF UPDATING

i X ESF-02

““TQRTFOR DISRICT LEVEL |

~TEAM LEADER

~ALTERNATE TEAM LEADER

~»MEMBERS 1,2,3,4,5 ETC

»CONTACT DETAILS FOR IMMEDIATE ACTION
~ASSIGNED TASKS ?

#STANDARD OPERATING PROCEDURE

ESF-03

QRT FOR FIELD LEVEL

~TEAM LEADER
~ALTERNATE TEAM LEADER
~MEMBERS 1,2,3,4,5 ETC

~CONTACT DETAILS FOR IMMEDIATE
ACTION

~ASSIGNED TASKS ?
~STANDARD OPERATING PROCEDURE
~ESF 3.1,3.2,3.3,3.4 ETC

%

A% ESF-04

List of designated officers for field offices

»Serial numbers

~Name of field office

~Name,designation & residential addresses
~Contact details- telephone, mobile,fax,email

Details of resources
~Manpower
~Services
~Material
~Equipment
~Location, Quantity, Numbers, Weight, Volume

F

X ESF-06
—

Details of resources on pre-contract
~Manpower
=Services
~Material
»Equipment

#Location, Quantity, Numbers, Welght,
Volume

~Contract valid upto date
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MERGENCY SUPPORT FUNCTIONS FOR

v KAMRUP METROPOLITAN DISTRICT
E
1 Coordination Deputy Commissioner
2 Communication Senlor Suptt Police
’;%g%%? SES%DN%;AL 3 Searchi rescue District Fire officer
AND DESIGNATED OFFICERS FOR 4 Medical response Joint Director Health
DEPLOYMENT OF RESOURCES S Ralief-food+shelter  ADC (FECS)
WITHOUT FURTHER FORMALITIES 6 Logistics( traffic/elect/water) ADC
DURING EMERGENCIES. 7 Transport DTO
~BEYOND 72 HOURS -APPROVAL 8 Damage assessment  ADC Relief
FROM COMPETENT AUTHORITIES 9  Volunteersé donations Lions Club { contd)
Fi
OPERATING PROCEDURE FOR ADMINISTRATION M‘m‘ for keent lephione and telegraph lines in
Com nf meetings of the District Level Comnuttee on Nangal Calanities. It swofmmmm vulnerable, strategic and key
MMM” iraR I R ﬁrmmef&yfwduuﬁmdoil]uwessiﬁﬁof
home guard. bone, medical, ruml development ofc as members, 1o life;
teview the amrangements. A 2 of keey the drat system de silted
Check conposnon and functenmg of the Comsol Roem and properly maintained:
Mﬂmmnmmdmmdmdm Pl ——
Rain-recording and subuussion of ramfall reports. Health measures:
G ) of i d prep f maps and chans; Veterinary measures:
Drssenmmation of weather reports and flood bulletins issued by the Selection of flood shelters;
Py Coeek ol Wy Advance armang for amuy
Training in flood relief work:
Deployment of boats at desired points:; A 2 ?
Use of power boats a1 strategic stations. Organisation of relief parties:

Installation of temmporary police wireless staons and temporary telephones in flood-
prone areas.

Other precautionary measures; and
Altemative drinking water supply amangements.

STANDARD OPERATING PROCEDURE FOR
;% ADMINISTRATION
—
=Organizing Rewcus Operations during
=Organising shelter for the people m distress. In case the efforts of cral
authortes are found wadequate. Army. Para Military Fotce assistance should
‘e requisitioned.
Relsef measures by non-official and volustary organzations may be enlisted
s far as posuible
Organise relief camps.
Provision of basc amensties hie drinking water, sanitanon and puibilic
‘iealth care and arrangements of cooked food m the rehief camps;
Malng necessary arrangements for air deopping of food packets in the
maooned villages duough
Organising enough relief parties to rescue the marooned people within a
reascnable time lomt
anulnﬂudbo&ﬁudul!wm

4

Establish alternate commmaication links to have effective
commmmeanon with marooned areas;
Orgamung controlled kitchens 1o supply food imnally at least for 3

Orgamsing cattle camps, if necessary and provide vetermary case,
fodder and cantle feed for the affected

ammals for atleast 3 days,

Grant of emergency relief 10 all the affected people;
Submussion of daly simation reports and dissenunate commect
mformation through mass media to avosd

s

Relabilitation of homeless;
Commencement of agnculnural activities - desltation, resowing.
Repas and teconstruction of mfrastuctuse facilities such as roads,
embankments. resentlement of flood

i i .GENCY SUPPORT FUNCTIONS FOR KAMRUP
ESF FUNCTION TEAM LEADER
10. Public Works SE PWD (Bullding)
11 Road debris clearance Commissioner GMC
12 Helpline/ public information DIPRO

13 Law & order ADC
14 Carcass disposal, cattle resource
Recovery and care DvVo

STANDARD OPERATING PROCEDURES

.~ STEP BY STEP SEQUENCING OF
ACTIVITIES AND ORDERLY
COMPLIANCE AS PER SPECIFIC
DETAILMENT AND DEPLOYMENT

~» CHECK LISTS

~ PRE DECIDED AUTHORITY TO ACT IN
COMPLIANCE

~ ARE STANDARDS OF SERVICES TO BE
DELIVERED WITH THE CHECKLISTS
FOR FIELD MONITORING
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Handout 1.4.2.1

%ﬂn OPERATING PROCEDURE FOR ADMINISTRATION

predt testoration of toads, tal routes and the postal seavices. |
Nmﬂwﬂu‘wpiymlheaﬁ‘xtedmsﬁwbymmm
or flre tenders;
Repair of power, telephone and sewerage lines on priority basis;
Proper arrangements for the supply of food, shelter and clothing to
the marooned people;
Enstring adequate supply of POL and kerosene oil to keep the
supply line moving:.
Constitution of a survey team to assess the loss and compensation to
be given to the affected population.
Assistance to people in zetting insurance claim, who have taken
'ﬂnp'and‘lanmmanoez

building of private properties; and

Dcsllungmddewatmngoﬂhemnhledm

Check list

*  Pre-flood amangements :
* Convemng a meeting of the District Level

Comnunee on Natural Calamities:

* Functioning of the Control Rooms:
*  Closure of past breaches in river and canal
embankments and

guarding of week points:

* Rain-recording and submission of rainfall

Teports.

*  Communication of g::go-madiugs and

preparation of maps

— =i
*  Assigning charge of flood Circles:
*  Dissemination of weather reports and flood

bulletins issued by the meteorological Centres.
Central Water Commission . Flood Forecasting

Organisation:

*  Deployment of boats at strategic points:

Use of power boats:

* Installation of temporary Police Wireless
Stations and temporary telephones in flood-
prone areas;

*

A for keeping telepl and telegraph lines

in order;

o S|maeofﬁoodmmrenw Aulnerable strategic and key

* mmgmuonkyhodmﬂandonmmms

* for keeping the drai
mdpmpedymmmed

*  Agricultural measures:

*  Health measures;

*  Velerinary measures;

ge system

—_——————————————]
* Selection of flood shelters:

Advance arrangements for army
assistance;

Training in flood relief work:
Organisation of relief parties:
Other precautionary measures : and

Alternative drinking water supply
arrangenients:

*

* % * »

* ARRANGEMENTS DURING AND AFTER
FLOODS:
* Organising rescue operations.

. Otwswsshelterfmﬂupmple uldutmss.mcau the
efforts of the Civil auth |

Army assi should be requisitioned.
ORellefmsumhym-ofﬁual and voluntary
ions may be enlisted as far as possibl

* Organise relief camps.

* Provision of basic amenities like drinking water.
sanitation and public health care and amrangements of
cooked food in the relief camps.

Orgnnlsing enough rellefpnrues to the rescue of the
marooned people within a reasonable time limit.
* Establish ulm“:&mnumm links 1o have effective

* Orpnhmgoomﬂedhlchmsw supplyfmdumlmlyat
least for 3 days.

Orpulsmgcu‘uecmps if necessary, and provide
\etemm:y care. fodder and cattle feed to the affected

* Grant ofemﬂgeney relief to all the affected people.

* Submission of daily reports and disseminate comect
information through mass media to avoid nunors.

* Rehabilitation of homeless,

. C of agricultural activities-desil
resowing.

* Repairs and 1oms of infi 1 facilities
such as roads, embankments, Resettlement of flood prone
areas.

* Health measures.

* Relief for economic reconstruction.
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¥ FLASH FLOOD WATCH - Flash flooding is possible within the
designated WATCH area, be alert.

¥ FLASH FLOOD WARNING - Flash flooding has been reported or
is innmi take v ions at once.

. m-mmiom flooding

During the Flood

v

« If the water is above your ANKLES, STOP!!
* If you are driving and come to a flooded roadway. STOP!! - The
rond ahead could be washed out. The depth of the water can also

be deceiving.
* Keep away from flooding areas, flowing streams, storm
drains, viaducts, and arroyos.

* Keep your TV or radio nmed for weather info,
= Listen for distant thunder runoff. The heavy rain from a
thunderstorm could cause a flash flood. Be especially cautious if

the s0il is already saturated with water, flooding can occutr mtich

7 ACOMPONENTS OF THE OPERATIONS PROCEDURE
———————
Preamble
Planning assumptions- 1o compromise on
dards.mobilise community partcipation.response plan
. arientation & training. g %
Disaster management action plan (DMAP)

Cancel leave- recall out of station officials, DM
command, communications , Nodal officers, recruit casual
lat tools & equip funds, reports & accounts,
equipment protection drill, fuelling vehicles, water
topping, emergency water.monitor water installations

generators & pumps, acquire & hire tankers.networking
F transit & relief camps, stock of
pipes’s Wik o !
powd Is.Covering machines and tools, buffer stock of
fuel & lubricants, emergency work gangs
Relief — emergency repairs, identify sources of drinking
water, seal imacceptable water. water storage in all selected

‘poiuts. test quality of water.emergency fation of staff.
report and accounts

Water supply source- (piped — repair, flush with chlorine
somg/litre, disinfection operation. b logical tests).

Private Springs and wells, (sanitary survey. 30 mir distance

from possible contmmination source, ensure platform.cover
‘manhole cover and gates ). Surface water( last resort due to
e-coli infection cansed by nunan efc wastes)

Chlorination through gas . hypochlorinators,
i + pliysical p ion of water

supply sources, Stockpile of sanitation

equpinent and supplies.

Preparation and maintenance of checklist

safety, ion plan, Reception area,

triage. information centre. Crowd control. Colour
codes Emergency supplies ( Surgical packs,

lgeci ihiotics) dressings. splis & bie
syringes etc.) Simulation & mock drill. declaration
of B mass | 2 i
and role of personnel, blood banks & transit
camps.constant rapport with District
Administration, evaluation

IF WE KEEP DOING THE SAME THINGS
WE WILL KEEP GETTING THE SAME
RESULTS. TO GET DIFFERENT
RESULTS. WE WOULD HAVE TO DO
THINGS DIFFERENTLY----

ALBERT EINSTEIN
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Annexure:

Handout 1.4.4.1

Presention - Shri Bishwanath Dash, Assitt. Professor, NIDM

ICS Features &Principle

* COMMON TERMINOLOGY

* ORGANISATION-Modular &Flexible

* RESOURCE MGMT- kind &types,
ordering, dispatching, tracking etc

* INTEGRATED COMMUNICATIONS

+ Establishment &Transfer of COMMAND

* Free Flow of Information but decisions
as per chain of command

+ STANDARDIZED &PROFESSIONAL
TRAINING

What is ICS?

« It is a tool for Emergency Response
System "

» SINGLE, STANDARDIZED,ON-SCENE
incident management system

* Operating within a common
ORGANISATION structure

* To effectively accomplish stated
INCIDENT OBJECTIVES .

ICS .
Major Organization’
Functions

Administration

ICS-Features
&Principles

- OPERATION PERIOD

* INCIDENT ACTION PLAN—
STRATEGY MEETING,
PLANNING MEETING,
OPERATIONS BRIEFING
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Operations ' Planning

Operations
Section Chief
; f s Planning
Section Chief

Siluation Resource D ation
Unit Leade Unit Leader Unit Leader Unit Leader

Finance/Administra

——

Finance/Administration
Section Chief

Time Procurement il Comp/Claims
Unit Unit Unit
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Area Command

Incident A Incident B Incident ©
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Annexure:

Handout 1.5.3.1

Climate Change and Natural
Disasters

Prof. Vinod K. Sharma
Indian Institute of Public
Administration, New Delhi

t is Global Warming

= Global warming refers to an
average increase in the Earth's
temperature, which in turn causes
changes in chimate.

= A warmer Earth maly lead to:
= changes in rainfall patterns
rise in sea level
range of impacts on plants,
dlife, and humans.

nidm

Background

¢ __. 'orld Conference on Human Environment
972 (Stockholm Conference)
Vorld Commission on Environment and
'... nent -1987

gﬂng_ﬁmi_gi_.npf coz |

The Greenhouse effect

The Greenhouse Effect
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Handout 1.5.3.1

Greenhouse Gases

= Methane (CH,) 18%

= Carbon dioxide (CO,) 50%
}74%
6%

Nitrous oxide (N,O)

Per Capita GHG in 2000

sl e . PR . e A

bon Dioxide Increasing in
Atmosphere
Since pre-industrial times carbon dioxide, have

ased from 280 to 380 ppm-- a 30%
crease.

bon dioxide concentrations in the
shere are the highest in last 160,000

ouse gases are also increasing

Greenhouse Effect

= The gmenhouse effect is the rise in
temperature that experiences
because certain gascs in the atmosphere
trap energy from the sun.

‘Without these gases, heat would escape
k into space and Earth’s average
[ re would be approx. 20+ C

Carbon Dioxide increasing in
Atmosphere

e atmospheric levels of the

] dioﬂde Irmehcn -

| rom r
) ppu aso% llcrug‘ L

uﬂm lion (ppm)

concentrations in the a re
160,000 years.
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th of CO2 Emission

Global Fossil Carbon Emissions

— lTotal

—— Petroleum

— Coal

— Matural Gas
Cement Production

g

1800 Ve [ s SRR

Vargonn 1 Y Lah § Eurtade eIy 1L
e e e

e priad 1T poare |ginkuat

b
- S S Wil |

SR I
pa—

e st VKD yhias | Marar Hars b

Climate Change

= Climate is the long-term average of a
region's weather events lumped
together.

= Climate change represents a change in

se long term weather patierns. They
me warmer or colder.
amounts of rainfall or snowfall
or decrease.

16 warmest years
relative to 1961-90

04

Difference (') relative 1o 1861-50
=

Varatem of ARDmdis we o amml bermpe ramare durmg |87 S 2wg

¥

Tempe ratmre |1

ns

R it = ORI TS I00 T o L 200k

S T S Y DU WV R T N R T - -
D (M P WO M N S0 N W 00 e D D

Yeur

e

[Ergs = e Arssapiee
Carnns bat. Casation

v b sk *

v

v e o C T o
L oty Lava 134 agrem

11 swr of 12 recent years were
warmest m the century
1998, 2005, 2003, 2002, 2004, 2006

A 2001, 1997, 1995 1999, 1990, 2000

(T3 v
el e
Global mean temperature /';,.,..:m

04+ e T

4

§ o

§ oot

= b

€ a2

%

¥

B

g -04

=

a r a
06+ Ll 100 aorasaia ]’

F Years “decads

-08 " 132

1860 1BAO 1900 1920 1940 1960 1980 2000

Climate Change Syndrome

Shorter winter
Longer summer

Warmer nights

Variation in season length
Variability in rainfall
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Symptoms NN e L -
% Millions at risk in 20805 -
* Heat nd periods of o
L I e = _
mmmhm sea-evel e and comstal flaading oo
=

] « 20°C  25% L0°C
L T A ——

dia - Changes in rainfall and

B Otserved (1961-1090)

W Modsl (1061-1980)

A2 scenaric 2071-2100)
I

/

Rairfall {mmy day) bars
Tmhm‘f‘ﬂ nes

il

\DISASTERS AROUND THE WORLD

Persons Affected

[ P ——

Water Resources

Serious irreversible changes in hydrology
= Severe drought in many areas

= Flood intensity will increase
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= Over-exploitation of ground water

= Pollution of ground water will increase

Indlian S o W bitity A
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Climate Change and Wheat Production

= Climate change could strongly affect the wheat crop
that accounts for 21% of food and 200 million hectares
of tarmland worldwide .

By 2050, as a result of possible climate shifts in the
Indo- Gangetic Plains (IGPs) - currently part of the
favorable, high potential, irigated, low rainfall mega-
environment, which accounts for 15% of global wheat
production — as much as 51% of its area might be
reclassified as a heat-stressed, irmigated, short-season
production mega-environment.

FAO Food Price Index

d water sources
specially in WB, Orissa, AP, TN,

* Sea level rise will make more land area
susceptible to storm surges, as its elevation

erature variations will result in

d wind speeds

ed crop yield in inland areas,
concentration will have

2 in coastal towns for work,

population at risk

Wheat - Demand and Supply

= India’s concerns relating to food grains, in
general. and wheat, in particular, are
becoming more serious.

= While demand continues to expand rapidly,
output has tumed unsteady in the last six or
seven years, as much because of water
stress and declining soil health as the effects
of global warming.

Current Trends to watch

Increased cloud bursts in Himachal Pradesh

Rising temperature trends in Orissa ( Talcher 52
degrees Celsius)

nples of negative effects

in drough due st least in part to de

pass
increases in drought are predicted

drought
age has increased from 15% i 25% of the world's mirface
ige is projected 1o double 0 5% by 2100

in South America and Africa
 plants and wae r resourees

mmoles of limited positive

General crop grow th may inoease
TRt wsorm = o rewsed rninfall
BUT detail for groundnuts - reduced productivity in Gar north dlﬂh

BUT = extrs rainfall sbe means iocmased Dooding
Uner rimimty = ome models predict dece med raistall spd terefgre mare damage (o
crops

s

.
.
.
.

x
® Chins

* Ulimabe offe ol = same croje incieae others docrease

* Awociated with seme inoreases and some de o s Iln&rilﬂlllm

* Carbop e niliation - enhances orep growth inole eecertainty in ﬂ-h?r‘l

v %
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Who is at Risk? warming And Diseases

= Particularly the poor

nhabitants of coastal towns and villages,
shermen hamlets, islanders

ming communities dependent on rainfed

ties dependent on natural

high water demand

Warnings

W’ Earber spring amvl

Plant and arsmal range shifts and population
o Shenges Soa lovel

Cornlreet bleachng (rmtrun)

Downpours, heavy snawfals, and 130dng

Observational evidence
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R S e
Glaciers Of Himalaya

= Summer Arctic Sea Ice Decline
Comparison between 1979 & 2005

‘According to IFRC World
Disaster Report 2006

= In last 10 yrs 86% increase in natural
disasters

ught and famine proved deadliest

firal praciices are alfecting the environment
d environmental degradation threatens food

Direct Impact on All Areas el B8
Climate o
' Increased (requency, increased severity, and bl f ,‘ﬂ
55 [‘Tt"l}h'!.l-"l:h'\ of : 2o
Cyclones and Storms mi_. ety ke ==
e =
— —
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Handout 1.5.3.1

change and other environmental issues

are inter-linked
e ]
Climate
ot et é
el bl el

(]l

Global Warming-Options to Choose !

How do we respond to global warming?

Should we

Adapt?

Mitigate? or

Ignore the problem?

To reduce Carbon emission

5‘:,' e Move your
0 onrdifioning
10 piolic tharmosial up
2 degrees
5 Plant . e
; more I I renawable
I trees enargy

::: olf =y Reuse
fronic & recycle
| devices 2

al Action Plan: 8 Missions

= Solar Mission
= Mission for Enh d Energy Efficiency
= Mission on Sustainable Habitat
= Waler Mission
Mission for Sustaining the Himalayan
_ Ecosystem
n for a Green India
for Sustainable Agriculture
on Strategic Knowledge for Climate

Climate Change is an Integral Element of Sustainable Development

To reduce Carbon emission

u Use Use eﬂegy
eficient efficient electric

h 4 ighfing oppliances

Use an Drive

energy efficient ass

computer
Use

@ wrber
carelully

tiatives for reducing Carbon
Emission

* International Level

ational Level

o 13 i o e S v s
i wue b phamms o My aaddom I6H

Crrprte g e by e
Maramar P | vogmas Mon 8
e e, P e o s
[resyt—

T .
ey e g e
e i TR o e S g e e
e et ol o

Bomcnd ommeas #0 mm o Dk s s o o
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Annexure: 1.6.1

Name of the participant:

National Institute of Disaster Management
(Ministry of Home Affairs, New Delhi)

“Training of Trainers programme on Flood Risk Mitigation &
Management”

Overall Evaluation/ Feedback

Thanks in advance for giving your assessment. Just + the option that expresses
you truly.

1.

I think the structure and organization of the course fulfilled the objectives of the
Training programme.

Clvery well Clwell [IModerate ClAverage Clunstructured
| feel this programme would be useful to me immediately in my job.

Overy much ~ CIMuch CIModerately Ollimited use  CINot at all

| believe this will help me in my future job related to Disaster Management

Cstrongly CdAgree  [dNeither agree CIpisagree  [strongly
Agree nor disagree disagree

Practical orientation of the Training programme

Cvery high CHigh CINeither high CLow CIvery low
nor low

| feel this inspires me to take up assignments related to disaster management
Clvery strongly [lstrongly [dCan notsay [weakly [lFeel very weakly
I have benefited from interaction with fellow participants in the course

CIvery much  CIMuch CINeither much CLess Cdvery less
nor less

| found the course materials supplied to us to be

Cvery relevant [IRelevant [lcan not say [little relevance [lno relevance
Your overall impression of the training programme

CExcellent Cvery Good OGood ClrFair OPoor

As per the objectives of the training programme, any element that is left out of the
Workshop in your view.



10. Which portion of the training programme you found least helpful?
11. Any specific observation/ comments you wish to make.

12. Any suggestion regarding the training methods.

13. Any suggestion regarding topic and speakers.

14. Any particular faculty you have in mind, give the subject and address of that
faculty

15. Your comments on administrative arrangements (Just encircle the option that
expresses you truly):

SI. | Item Comments
No.
a. | Reception & Excellent Very Good Good Satisfactory | Poor

Registration

b. | Drinking water Adequate Inadequate
arrangements in
the Lecture hall

c. | Lunch and Tea Excellent Very Good Good Satisfactory | Poor
during the
Programme

d. | Lodging Excellent | Very Good Good Satisfactory | Poor
arrangements

e. | Catering in the Excellent Very Good Good Satisfactory | Poor
hostel

16. Any other recommendation/ suggestion, not covered above, to improve
the programme

Signature

Assessment of Training Faculty
Kindly indicate how effective the following sessions / topics to you were:

S. Day/ Date Topic Faculty Assessment
No. Name (hoth I cellent Very | Good | Fair
internal Good
and Guest
Speakers)

s
o
o
o
=
v
~
=
=
«Q
3]
=
o
S
©
=]
o
=
]
=]
o)
«
D
3
]
S
=
5>
—
=
8
=g
=3
«Q
o
-
—
=
=
S
@
=
wv
=
o
—
=
<
o
o
=
@D

(1 | @) (3) (4) (5) (6) (7) (8)




RS
>
)
o
=
=
=
o
=
W
%)
[«5)
£
[
o©
=
o
(S}
(S))
=
R=
[g°]
o
=
<C
=
| -—
D
e
(<5}
>
O
s
G
=
el
f
©
f=
Rl
=
©
>
=
=
=
A
oc
o)
o
S
| -

Annexure:

Suggested Programme Schedule

5 day ToT course on Flood Risk Mitigation and Management

DESIGN BRIEF

Day 1:

Learning Unit -1 : Basics of Disaster Management and Flood
Vulnerability of India

Day 2:

Learning Unit -2 : Flood Preparedness

Time Session Methodology
0930-1115 Registration
Introduction
Inauguration &
Vote of thanks
1130-1300 DM Concepts and Institutional framework of Lecture
Disaster Management in India Presentation
Discussion
1400-1530 An overview of flood vulnerability and risk Lecture
mitigation & management in India Presentation
Discussion
1545-1700 Flood Risk and Development - A case of New Lecture
Delhi Presentation
Discussion

Time Topic Methodology
10:00-11:15 | Quantitative Precipitation Forecasting for Lecture
Floods Presentation
Discussion
1130-1300 Flood Forecasting and Warning network in Lecture
India Presentation
Discussion
1400 -15.30 | Space technology in flood risk management Lecture
Presentation
Discussion
1545- 1700 | Medical aspects for floods Presentation
Discussion




Learning U

Day 3:
nit-3 : Flood Mitigation

Time Session Methodology
1000-1115 Rainwater Harvesting for flood mitigation Lecture
Presentation
Discussion
1130-1300 Flood mitigation measures in India - Structural | Lecture
and Non- structural (flood zoning) Presentation
Discussion
1400-1530 River basin management for flood mitigation Lecture
Presentation
Discussion
1545-1645 Role of strategic tools in flood management Lecture
Presentation
Discussion
1645-1730 Group Exercise Question/
Answer

Day 4:
Learning Unit -4 : Flood Response

Time Session Methodology
0930-1300 Visit to Field Site Film
Presentation
Discussion
1400-1530 Incident Command System for Flood Response | Case Study
Presentation
Discussion
1545-1700 Community Response Presentation &

Learning U

Day 5:
nit -5 : Cross cutting Issues & Lessons lea

Discussion

Time Session Methodology

1000-1130 Changing Climate and flood vulnerability Presentation
Discussion

1145-1300 Urban floods : Experience, Lessons learnt and | Presentation
Challenges ahead Discussion

1400-1500 Group Exercise & Discussion - Presentation by | Presentation

participants

Discussion

1500-1600

Feed back & Valediction
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About Module

The module entitled “Flood Risk Mitigation & Management: Training of Trainers” has been
developed with the technical support of Central Water Commission, New Delhi to conduct the
training programmes on flood for senior & middle level Officers of various sectors of Central and
State Governments and trainers of various training institutes engaged in disaster management.
There are five modules viz., Flood Disaster Management System in India; Flood Mitigation; Flood
Preparedness; Flood Response and Cross cutting Issues & lessons learnt. Each module has further
been classified as sub modules i.e. learning units to cover the related issues of flood risk mitigation
and management. The module consists of 103 pages excluding annexure/ handouts. This module
can be used or guided by a trainee who has already undergone the training or involved in
conducting training programmes on disaster management. However, the module is self-
explanatory and complete, so that a new person can use it effectively. The organizations such as
Disaster Management Centres located in State Administrative Training Institutes (ATIs), National
Disaster Response Force (NDRF), State Institute of Rural Development (SIRDs) and other training
institutes at regional and district levels in the above-mentioned departments, people working in
NGOs/CBOs and social organizations, Volunteers in NCC, NYKS, NSS may be the potential users
of the module.
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