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Professor Anand Swarup Arya

(1931-2019)

R.K Bhandari

Professor Anand Swarup Arya was born on june
16,1931 in the State of Uttar Pardesh in India, at
Ambehta,
Berathed his last in the early morning of Sunday
the Ist September 2019 at the age of 89 years.
His passing away is a national loss and his

in the Saharnpur district. He

absence will be felt as long as the memories last.
Dr Arya obtained his Bachelor's degree in Civil
Engineering, Master's Degree in Structural
Engineering from the University of Roorkee
and Ph.D. from the University of Illinois, USA
in 1961. He was honored with Distinguished
Alumnus Awards by the University of illinois as
well as by the IIT Roorkee.

( )

The University of Roorkee (IIT Roorkee now)
become Dr Arya's Karma Bhumi for 35 years.
He served as faculty to University of Roorkee
rising to the position of Head of Earthquake
Engineering Department in 1971 and became
Pro-vice Chancellor in 1988. After his
retirement in 1989, he continued to hold the
prestigious life-long position of professor
Emeritus at the University. He earned a
reputation as an adorable teacher, a renowned
engineer and a much sought-after professionl.
by the time he left the university, he had already
bagged the khosla National Award 1980; ISET
Jai Krishna Award 1982; FICCI Cash Award

N—



1986 and National Design Award 1987.

Dr Arya's expertise in all aspects of earthquake
engineering including soil dynamics, soil
mechanics and foundation engineering,
engineering seismology and structural
engineering was profound. in his distinguished
career spanning over more than half a century,
he played a key role in developing indigenous
expertise relating to earthquake prevention and
mitigation for a variety of structures raning
from common man's housing to multi-story
buildings, bridges, dams, nuclear power plants,
petrochemical. He served as a consultant on
numerous major project at the invitation of the
ministry of Railways, Nuclear Power
Corporation, Central Water Commission; and
the Government of Gujarat.

The foundation of Earthquake Engineering in
India was laid by Legendary Professor Jai
Krihna. Dr Arya played a big role in
strengthening that foundation. The team led by

( )

Dr Arya could achieve many firsts. The birth of
Indian Society of Earthquake Technology in
1962, the establishment of a Post Graduate
Course in Earthquake Engineering in 1963, the
publication of the first Indian Standards IS:1893
on Design Earthquake forces and subsequently
revisions of 1S:4326 on Earthquake Resistant
Building Construction and IS:4967 Seismic
Instrumentation for River Valley Projects are
justa few examples.

A Symposium on Behaviour of Earth Structures
Subjected to Earthquake and Other Dynamic
Loads was held under his chairmanship in
Roorkee during 9-11 march 1973. The preface
to its proceedings written by his bear testimony
to the fact that right from the start, his focus was
always on finding apt solutions to real life
problems.

When the concrete gravity koyna dam failed by
developing cracks after the koyna earthquake of
11 December 1967, he and his colleague
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professor S.K. Thakkar addressed the broader
issue of strengthening of existing masonry dams
in the State of Maharashtra.

During Bharuch earthquake of 23rd March
1970, when the holding down bolts of two piers
of Narmada bridge were sheared off and
remaining 14 piers showed no such damage, Dr
Arya's team set out to investigate the difference
in the dynamic behaviour of different piers by
conducting lateral load and vibration tests.

When Latur earthquake struck the State of

capacities in order to mitigate the effects of
natural disasters. India was expected to respond
to the call as all national governments were
asked to formulate national disaster mitigation
programmes. Dr Arya was invited to be a
member of UN Scientific and Technical
Advisory Committee of IDNDR to represent
India.

So substantial was his contribution in the area of

Disaster Reduction that, during the currency of
the IDNDR, he was honored with the United-

Maharashtra in 1993, India found itself face
to face with the huge challenge of post
disaster reconstruction and rehabilitation.
Impressed by Dr Arya's simple retrofitting
techniques, the world Bank came forward to
fund a major project involving seismic
retrofitting of nearly 200,000 houses.

Dr Arya's retirement coincided with the
declaration of 1990's as the International
Decade of Natural Disaster Reduction
(IDNDR) by United Nations General
Assembly Resolution 44/236. The Prime
goal of the IDNDR was to improve national
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Nations DHA-Sasakawa Disaster Prevention
Award at UN Head Office, New York. The
Under-Secretary-General for Humanitarian
Affairs, and Emergency Relief Coordinator,
Yasushi Akashi, presented the Award at a
ceremony held on 11 December 1997. It is one
of three prestigious prizes established in 1986
by founding Chairman of the Nippon
Foundation, Mr. Ryoichi Sasakawa. Dr Arya
received a substantial cash award, a citation and
trophy. He donated this money to his alma mater
for Research and Development work in Disaster
Reduction.

Arya's engagements on projects of national
priority became more intense with the passage
of time. When the Building Materials
Technology Promotion Council of the Ministry
of Urban Affairs of the Government of India
under the visionary leadership of its Executive
Director Shri T.N. Gupta started looking for a
consultant to produce India's first Disaster
Vulnerability Atlas, Dr Arya was invited to lead
the project. The first edition of Vulnerability
Atlas was published by BMTPC in 1997. All the
Successive revisions of Vulnerability Atlas
carry his stamp. He was requested again by the
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invite him to bless the newly established e-
course on Vulnerability of India'!

The heightened concern about the devastation
unleashed by the disasters in the 1990's led
Government India to constitute a High Powered
Committee (HPC) on 20th August 1999 under
the Chairmanship of Shri J.C pant, A former
Secretary in the Ministry of Agriculture, with
the objective to prepare disaster management
plans for the country. Professor Arya was
invited to be a member of the HPC to which he
made a seminal contribution as reflected in its
Report submitted to the Government of India in
October2001.

On the 26 January 2001, when India was
celebrating its 52nd Republic day, an intraplate
earthquake of Magnitude 7.7 hit the State of
Gujarat. Dr Arya, Being the most visible face of
an international repute, was naturally invited to
serve as Seismic Advisor to Gujarat State
Disaster Management Authority, During the
period 2001-2003. It was under his guidance
that more than 200,000 houses were
reconstructed and many hospitals and
Government buildings were retrofitted . In

new Executive Director Shailesh
Agarwal, who joined in 2008, to
continue guiding BMTPC. The
outcome of Dr Arya's long association
with BMTPC was publication of
some world class documents to
further the national agenda. Only a
few months ago, on the 2nd march
2019, the third edition of the
vulnerability Atlas was released by
the Hon'ble PM Narendra Modi.

Unaware of the fact that DR Arya was
battling for life in a hospital on the
29th August 2019, the Executive
Director of BMTPC was preparing to
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recognition of his outstanding contribution to
the nation, he was awarded Padmashree by the
President of Indiain 2002.

It was the time when UNDP and the Ministry of
Home Affairs of the Government of India were
Preparing to Launch Earthquake Vulnerability
Reduction Project. Dr Arya was invited to guide
the affairs of the project as National Seismic
Advisor to the Ministry of Home Affairs during
(2003-2009). He also served as a consultant to
United Nations Centre for Regional
Development Japna, on School Earthquake
Safety Project in the Asia Pacific Region.

National disaster Management Act was enacted
in December 2005. With the establishment of
National Disaster Management Authority, Dr
Arya was invited to be a member of the Core
Committee established to write Nationla
Guidelines on Management of Earthquakes.
The Guidelines were published in April 2007,
but even before that, the Prime Minister of India
Dr Man Mohan Singh honored him with the first
ever 'National Disaster Mitigation Award' on the
occasion of the first India Disaster Management
Congress organised by the NDMA in November
2006,

Dr Arya was a founding fellows of the India
National Academy of Engineering in 1987 The
Academy as inaugurated by Prime Minister of
India, Shri Rajiv Gandhi on 11th April 1988. He
served the INAE Council during 1995-1996 and
was awarded lifetime Contribution Award of the
Academy in 2002. Interalia, the award
recognized Arya's work on Formation of Codes
of Practice for Earthquake Resistant Desigh and
Construction of Buildings.

Dr Arya himself spoke at length about the
development of seismic Safety Codes for
earthquake resistant design of building, in his
Keynote address on the occasion of the National
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Symposium on Advances in Structural
Dynamics and Design held at Structural
Engineering Research Centre in Chennai during
January 9-11, 2001. Tracing the history from the
original code IS:1893 of 1962 right upto the 5th
revision drafted during 1999-2000, he
developed the fail-safe concept as the scientific
logic in development of the design provision.
The year 1993 turned out to be a milestone year
when under Dr Arya's Chairmanship IS: 4326
was not only revised but split into more detailed
codes and guidelines viz. IS 4326-
1993;1S:13827-1993 and 1S:13828-1993.A
new guideline 1S:13935 on Repair and
Strengthening of Building and a new code of
Practice [S:13920-1993 on Ductile Detailing of
R.C. Buildings were prepared and published.
He was the Chairman of the Bureau of India
Standards Committee, CED 39 on Earthquake
Engineering Codes during 1991-2010. As a
consultant to UNCHS in Nepal, he helped
developing the National Building Code of
Nepal ensuring that it included seismic safety
provisions. Recognizing Dr Arya's expertise,
his services were Utilized by International
bodies like Asia Disaster Prevention Centre,
UNESCO & UNDHA in erstwhile Yugoslavia,
Thailand, Philippines, Japan, Iran, North
Yemen and Armenia.

[ first met Dr Arya in 1975 when he was Head of
Earthquake Engineering Department and I had
joined the Central Building Research Institute
as the Head of Geotechnical Engineering
Division across the road. We discussed quite
frequently the Geotechnical engineering
concerns in the earthquake safe design
practices. He was one of the very few early
champions of seismic microzonation as a tool
for risk assessment and disaster mitigation and
Chaired a DST Expert Group on Microzonation
of Delhi in 1998 Late Professor N.C Nigam had
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chaired a similar Group constituted on 17
December 1992. When I raised questions on
Credibility of the estimates of sita effect, he
encouraged me to contribute in this area citing
the lessons to be learned from the earthquakes
of Mexico City Loma Prieta in California,
Spitak in Armenia, Baguio in the Philippines.

On behalf of the India National Academy of
Engineering and Centre of Disaster
Mitigation and Management, I submitted my
report on Geotechnical aspects of Seismic
microzonation to DST in 2002. My
presentation on Microzonation of Earthquake
Hazards-Some Areas of Discontent at the
Symposium on Seismic Hazard Analysis held
at the Department of Earthquake engineering
at Roorkee on 23-24 September 2005
attracted attention of Dr Arya and our
discussion continued at the meeting of the
Committees and Expert Groups of NDMA. in
view of the importance of the subject, a
national level workshop was Chaired by Gen
N.C Vij, the founder Vice Chairman himself
on 16 july 2008. Dr Arya listened to my
Presentation on Geotechnical Investigations
for Seismic Microzonation and pleaded for
adoption of a nationally unified procedure for
field explorations. The most remarkable and
unforgettable experience frozen in my mind
relates to the grace and quality of scientific
discourse on the Geotechnical deficiencies in

elsadl CEnTD

estimation of Sita effects in seismic
microzonation.

Though the chronological age advanced, Dr
Aryaremained biological young until the very
end of his life. At the age of 86, when
Professor Arya Expressed his desire at a
meeting to retire from the Bihar State Disaster
Management Authority where he had enjoyed
the status of Minister of State to the
Government of Bihar, I was witness to the
unanimous view of the Committee's Vice
Chairman Shri Anil Sinha, and the members
that he should not abandon the ship. His bond
with IIT Roorkee was so strong and
everlasting that even at the age of 88 years, a
few months before his death, he addressed the
inaugural function of 16th symposium of
Earthquake Engineering held during
December 20-22, 2018 at Department of
Earthquake Engineering.

The Indian National Science Academy also
elected him as a Fellow. The Indian Concrete
Institute bestowed him with Life Contribution
Award.

It Is with a very heavy heart that [ pay My debt
of gratitude and homage to Dr Arya. He will
continue to live in the hearts and minds of
thousands of his students, colleagues and
admirers and admirers and his work keep
showing us the foot prints he has left behind .
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Prevention and Risk Reduction for
human induced disasters

(Deaths due to drowning, boat capsizing and road accidents)
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Bihar is a vulnerable state to several disasters  in Bihar, the Ganges is the largest river which
including drowning especially of children both  flows from west to east dividing Bihar into two
while bathing/playing in ponds and rivers and  parts - North and South Bihar. It affects 12
during boat capsizing. Several lives of small  districts. There are 12 river basins in Bihar: the
children are lost every year due to drowning. river basins lying on the north of river Ganga are
Hundreds get drowned during floods which are =~ Mahananda, Kosi, Kamala Balan, Bagmati-
almost an annual phenomenon for Bihar. Adhwara and Gandak, the river basins lying on
Unfortunately 28 out of 38 districts of the state  the south of river Ganga are Sone, Karmnasa,
are flood prone. Due to its geographical Punpun, Harohar, Kiul, Badua and Chandan.
location, Bihar has a network of major rivers ~ The rivers forming integral part of these basins
and their tributaries. Among the rivers flowing = make Bihar most vulnerable to floods and
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related disaster such as boat capsizing and
drowning etc. Apart from rivers, large number
of water bodies such as big and small size
ponds, dhabh and chaur, Ox-bow lakes (Maun),
dhar (abandoned river water channels) , canals
etc. are found in north Bihar and 7all, Ahar and
Pyne etc. are traditionally used for irrigation and
various other agricultural/nonagricultural
activities “Chhath” like festivals in southern
Bihar.

Large numbers of drowning incidents happen
during such activities. Besides these, many
incidents of drowning happen throughout the
year in rivers, ponds and other water bodies
during festivals like Makar Sankranti, Chhath,
Kartik Purnima, Maghi Amavashya, Shravni
Pooja, etc. Large numbers of children, youth,
women and old gather time to time near to the
banks of the rivers and other water bodies to
perform rituals.
available country boats, a commonly used
means of transportation in rural areas.

They mostly use the locally

The Bihar roadmap 2016 promises “Substantial
reduction of lives lost due to transportation
related disasters (viz. Road, Rail and Boat
accidents)”. DRR roadmap also envisages the
reducing the number of deaths by 75% in all
disasters including drowning. In furtherance of
above, BSDMA has prepared an action for
“Prevention of drowning, risk reduction
through participatory process, under sub-
section (2) of Section 18 of the Disaster
Management Act, 2005”. It contains activities
and responsibilities of different stakeholders.

v Action Plan for “Prevention, Risk

Reduction and Pre-preparedness of

drowning deaths in State”

Since rivers and other water bodies are integral
part of life of communities, they are exposed to
risk of drowning on daily basis all round the

1
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year. The risk magnifies during monsoon
seasons particularly during flood.

In this background, the problem was studied by
BSDMA along with others and it was observed
the children and the adolescents were the largest
victims. The primary reasons that came out
were: Lack of awareness towards existing risks
like uneven depth under water, steep slopes,
varied topography (shallow and steep slopes)
inside water, unplanned and irrational digging
of river and pools and unexpected rise in water
level etc., Lack of attention of family members
towards their children while they were in
vicinity of the water body is also a major
contributing factor in drowning incidents.

Bangladesh faced similar problem some years
ago and they came out with 'SwimSafe'
programme in 2006. Its implementation
resulted in significant reduction in drowning
deaths. This was a guiding note for us.

Bihar Safe Swim Programme

“Safe Swim” programme was conceptualized
and developed with the help of several agencies
including, SDRF, National Inland Navigation
Institute (NINI), Govt. of India and few others.
Launched in 2019 for 29 districts, where
perennial rivers flow and large ponds and other
water bodies exist. Lot of effort was involved in
development of the structure of the training
programme of master trainers and village level
programmes. It included testing of the modules
through actual swimming and rescue sessions of
the village level master trainers by trained
instructors of NINI, SDRF and locals. For the
first time, due to the initiative of BSDMA,
capacity building girls/women have been
commenced.

This programme has to be sustained for several
years for it to have desired impact in reducing
drowning cases. Accordingly the programme

N—



Women trainees participating in capacity building activities: Swimming and Rescue Techniques

has been designed to carried for several years
ahead

“Safe Swim” programme is one of the key
components of action plan.

The children with ability of swimming, rescue
and pre-hospital treatment skills would not only
be able to save themselves but they will also
able to save the children/community around
them from drowning. They will not be able to
use such skills during drowning situation but
also in saving lives during natural and man-
made disasters. They will also act as catalyst of
change in future. It is believed that the
continuous implementation of safe swim
programme for several years would leads to
increase in number of children with swimming
and other skills, due to which the incidences of
drowning will certainly decrease significantly.

In addition to this, awareness activities are
being carried through publishing advisories in

1
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print media and positioning awareness
materials at river banks near the ponds, public
places and dangerous locations.

There has been considerable reduction in death
toll due to drowning by efforts of BSDMA.

2. Prevention/ Reduction of Boat
accidents

Large number of people in Bihar uses boats for
their daily work, livelihood. The loads of boats
considerably increase during festivals. These
are exposed to great risk of boat accidents . Lack
of awareness among boatmen, boat owners and
passengers regarding safety rules, non-
adherence to the norms set in the construction of
boats, absence of proper safety equipment in the
boat, overloading, transportation of animals,
vehicles and passengers together etc. are the
main causes of boat accidents in state.

5 pronged strategy: capacity building,
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awareness generation,
enforcement, safe boat and
safe Ghats.

Government of Bihar is
constantly trying to prevent
boat accidents.
Government of Bihar
developed 'Bihar Model
Ferry Rule' in year 2011
and directed Transport
Department for its
implementation at various
levels to prevent boat
accidents.

In Roadmap for Disaster
Risk Reduction (DRR),

u:-l?ﬁ:l]' el RieR 2019
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Objective of the
Programme :

The aim of this programme
is to reduce the numbers of
drowning deaths through
capacity building-swimming
and rescue techniques of
children under 6-18 years
age group, residing in the
villages/towns near the
banks of perennial
rivers/large ponds and
other water bodies.

were acquainted about
safety rules and provisions
described in the Bihar
Model Boat Rules-2011
like registration of boats,
estimation of load capacity,
compliance of load line and
for ensuring availability of
life saving equipments on
boats etc. They were also
made familiar about the
requisite behavioural
aspects for safety, steps to
be taken in emergency
time, first aid, CPR and
rescue techniques.

under component of resilient villages, specific
actions given for transport department such as
ensure boat safety. In view of above, Bihar state
Disaster Management Authority (BSDMA)
formulated an action plan.

Initiated capacity building of “Boatmen and
Boat Owners”. Majority of boatmen and boat
owners of 29 districts have been trained in the
last two years. The boatmen and boat owners

Further, to ensure safe plying of
boats, BSDMA has initiated capacity building
of enforcement officers “Boat Surveyors and
Registering Officers” in 29 districts (28 flood
prone districts+ Munger). Training handbook
were given to them containing proper structure
of country boats, calculation of numbers of
passengers, process of marking of load line,
registration number of boats, process and




renewal of boat licence etc
as per the rules and
provisions of Bihar Model
Boat Rules-2011. It is
expected from them that
they will ensure
registration and plying of boats as per the safety
requirements.

These capacity building initiatives undertaken
for safe boat transportation would certainly
create an environment for safe boat
transportation in the state, in which norms and
safety measures would not only be taken care by
the “boatmen and boat owners” but also by the
community as passengers.

3. Prevention/ Reduction of Road
accidents

Road accident is the most lethal disaster in state,
in terms of deaths. Two-wheeler riders are worst
hit, followed by four wheeler riders and
pedestrians. Population density, good roads,
increase in number of vehicles, driver's mistake,
over speeding and overloading etc. are the key
causes of road accidents in state. Keeping in
view the above scenario, Bihar State Disaster
Management Authority (BSDMA) has
recognized this human induced disaster as a big

challenge.

 Newslerter
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5 pronged strategy: capacity
building, awareness
generation, enforcement, safe
boat and safe Ghats.

Govt. of Bihar has placed
paramount importance to
Road Safety and
term, medium term and
long term strategies have

short

been formulated with an
ambitious target of 10 percent
reduction in the road accidents.
BSDMA in collaboration with stakeholders has
been continuously working for educating

per annum

people and awareness generation through
rallies, Nukkad Nataks (Road Side drama),
workshops, human chains, organising eye and
health check-up camps
users including school and college students. A

among various road

road safety awareness campaign carried out on
identified roads of districts namely “Sadak
Suraksha Satyagrah”, through organizing street
plays, distribution of awareness materials
among the communities, drivers and
passengers. With a view to educate young
drivers of two wheelers in state, a district level
road safety awareness generation programme
has been prepared for all the 38 districts of state,
by BSDMA in collaboration with Transport
Department, Govt. of Bihar and other
stakeholders. The aim is to educate and build the
capacity of children and youth about safety
rules, pre-hospital treatment, fines for violating
safety rules etc. This is
being launched.

As a consequence of all
these efforts and due to
intense implementation of
revised Motor Vehicle Act
2019 people are seldom
seen riding on two
pd wheelers without helmet
even while riding on
~ pillion seat.
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frcer & Wt STHeRT &1 Y | ST smuer
y§ed @ UV USIEdIRal o 1 59

UGIRIGHIRG] BT U [Sadig IR
IREAT AT T B 9D el | U
gferferd ARex uf¥etd & W 59 Ud

HRIHT A AT fafa= Rl & IR &
o 77 | o Rrerr waway |fafa o
RS 4o B Yolel H [derad gRel

fEadTy IATHROT BrRIHA & o1 ATl
T |

59 U R ST HRIBH Bl
Y I Ig o b el e
AT BRIHA (GRIE wFaR) &1 Rrer
TR ¥ fIemery R a6 Ri%HE & fafa=
aal & foharaas | W AEANT
TS HRATE |

HEATAT H M RNielml wR & |
il &l 39 BRI & IR U
# aftfd ¥t @& & SIf@l & IR H
foar | gamar war| Rrar e
IeTEeR (39 Brahd & el wR &

( )
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HTIHH DI AT B 9 BIADHH B T
BT FHIET BT 2 | I UHR SCERT Ud
DIET @ ¥{HeT T T faRdR | 1T 71T |
BRI | T R | fd smeen—
frcen @ STHeRI & Y | 9 BrAemel
H 9 Rl 9 T Th Y ®R W
IRIET ARCY TR &I 9l eIraT T o
arfs UfRTeTd! iR UemNIf® garferarRal
& I IR ATHO 99 9D |

SWRFd [h R IR
FHAHA T TA. =T AiiTd Jegad
G, ST el #gE, gedr H
== faferai # smanfora gu |

N—



UIerpRoT &1 541 (fGid 25.06.2011) Ud
1141 (fRAi® 16.11.2017) 95 # fou T
Aoy & el § WfEeRer gRT 98
SIRgH =IATHxT Ud yae” vy i
feady  era¥ye gk fqurs &
HEANT A T b {1077 g3 |

fIER gfer |a1 & AHRI Iy, fSTer v
IHs wWR W A Fawen wywRo,
JURTY IS0 Ud G bl R UaT
=q H HEw@yel qfter e §
HAFGSIT Ud UTpiad SMuaTrsl # W1 3
g UTR (Responder) T P P ¢ |

ST@! AT UTIfie 9 AUl 81 Sl
g | 1T B T Ui MuSTel ol g9 |
T U4 991 B & Gl wU A Farel
H HAeayol qfer a2 o Iw
Maedd & o MUST yaud @l dcotdl
AR &I YSYH H "3UT SHIRH
<IHR0T Ud yege” fdva R gDl
SHATdG T (T STy |

It 107 & 3retie | f98R gfory dar &
Ugd ydeE favy o d= feadiy
raarfie  ufderor & fog fafires
fROIR®! & AT AR d6d B UTRIETor

fIyRY AT MU, O YIS,
HSh /el / TS GHeAIRN Td SFTefl #
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Aregel GaR far S <@ 71wl
AT g o1 fAfor sifeas zRoT # 2 |
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foToT Ta{la Weh [R&T S chdl <hIeichA
TSI <hl UTeIee Yeeiel

USR] §RT Hebed SN, AIIMS Patna, 3 JOYH Td wrishA UiR=g |fd
STaTa] AR e AT (UROT), A dedl  H$dh gHeTRll IR SINRedhdl & oy
H9, S i Ud RS Sfhd g fAfsar Fofiey &1 yesi= vd uRedi g Jae
e Rl & |EANT A 3ol «WRig A, ard gd ffesr vy w
AEDH GRel SRTwdd] 8g JIR @l Tg  UrRefor, #fSe ol v Argfeae Vel fe
ISl T UTIele demonstration fadid  ITfafaferdt §_$£I EXSl HTIHT W YT Gﬁﬂfﬁ
20 SIS 2019 B 3R ARXAT Blefsl , @ AR WR IHT UISTAAT H - ATaLID
Iolg TR, e H fhar a1 s9e G a1 SIRAT |

( 44 )
N—




—

Country Consultation on Koshi Disaster Risk
Reduction Knowledge Hub

&1 30—31 s Bl o1
Had, dedr H fder I
JMYST Ue- TR U4 g
$TIAIAA FEX BIX
geics AT Sddudc |
(ICIMOD) & Y TcarelT
H o3 faed “Country
Consultation on Kosi DRR
Knowledge Hub 0w
HIEATAT BT A fhar Tar| 49
ST BT = I &

e TAT & Tdl 9 UgaAT D

JMEF—YUSH & ATIH | "IN J FIER
& 9 & Bb Bl UTeT |

e gRT & WY g IRT & AU AT
q GAIBI BT AT DR DI =T H
3ITYST Y& DI BT FeTd BT |
ATl F WY &R & qqal &l fofad
DR AIAHDHAT T BT dlfh AT D
HH ISIY ST D |

Koshi DRR Knowledge Hub & &3 TT
g Rl & Ha g9 | IRA—-1aTd
D1 AT & RUR & dlel FHETA
3R 3T AERERI & 49 FUh HRH
B D oIy eqd wIfid HAT |
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e
india CountryConsultati,, | |

o aster Risk Reduction Knowledge Hub
‘ing o Resilient Koshi Basin ;
E——— ;

9 g1 feavia eriemer § flvaSiua
@ SURyeE, S W™ S, Haw, S0
ST 8, e, it Wlo UH0 T B
AT <9 fa<er & favrwsi 7 AT forar | s
T feadia srdemer § MU & BRT,
JMYST W S~ SHRIGH DI HH B B AT
B JUST yvIfad e=li & Tl & aHe
IO ARG, oI g, WReY 3R
IR AT & forw eI smaer SIRaH
Haedl 9 & S -y & fdwgeil =R
AT DI TS | BRI H 3ITUET SIRIH BT
PH B B GRITRRIT ) Feafa 3 sfean
DL AR D UTHY BT YRHRUT [
RIRIN

BTRITAT & THUA FARIE B AW TR
AT HAT 37TUeT Ueere faumT st dedvar
R {37l & w5y H AMHet gU |
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AT, FHEAT & A AN TEE T 2g Jhw=
AU, WEAT & A AT 46 WAL &l
HEATT | &L HOET R IEA

fIgR 9g—aMIsT Uqur 1A 7 | Tl I~ UaR

PRATS B =g Aad fHET @1 e

T ITURT AT & & | 3 AL, GEeSA
P SR IRd dRaTs & forv Afa= favmm e
e AT, Suer gde a9, ey faum,
ISl fIUET, 9IiEaRY, 99 Ud STerdry ke

gHfed &< 21 9@ d w1 feawifial &
A I & ©U I B8 UPR Bl USRI B
SRE IRT dRATs &= & forv Gefera favm
&1 SOP IR &% & oy U dR ST &1

fEIT & ATI—ATT IS SATRT A= I, T
JMYST AreF def, I8 &l drfe=il gd Afem
aarg, f9gr, drRe JRenm FRemed @
USTRPIRGl & WY &l 25.07.2019 DI
UTEIRYT & T hel ¥ awd, A1 YLgH. [ Bl
eI H d6h DI g | 96b B &I IqY

T o T S fread & —

T Arsdl USIIBRI Ud 39 Geierd UTerbrI
DI T HIE B AR U YAHT I Faferd SOP
TIR B YTIOBROT BRI H Fad BRA Bl
e fear ar § arfes g9 SOP &7 7 emuer
e ST & Tb YT | &7 SITUT U A9y

fafqer  amuerell /geedrel & IRM @RA 9y Hefdd AT @l S SITeT |
%0 | 3IMUST & YPKR AISd USTerhTRI NEICRIRCUCEDR
0
1 | HATGT, TAOSI03TROVB0 RT | & fave AR Ud 3l aRfd=<
BIERRCEIECAN HAR, ol 99T, S8R, geT|
IC IR
09, THOSI03TROT®H0, fdgerT,
e |
2 | WaHdl BT TEA 1 H0 U0 ITeT, £ fae /AR, RS GRer
(Building Collapse) | T¥H0SI03TROUW, fagel, Uedr| | fFewme™, fI8R, uer|
3 | ds® gHedry S10 RS fhelR e, 1 ATl AR {¥E, SlovwodT,
fafaeT o, ger| J&Ied, Uedl Ud ol THo
THO  IIqd,  UHOSIOINROUW,
fdger, e |
4 |am A1 3fTog UdIG, TFHGKT, T8 1 IS AR,
& q1feAl, e | RTetT 9™ YeTEdRI, e |
5 | a1 geedry HATGET, TA0SI03TROTH0 §RT | 3MMS0SN0  37RoUIOVHO ~ Ud
BIERICSIEEAR SI03TROTHO, ST |
it fa B,
09, TH0SI03TROT®0, fager,
T |
6 | a geeAry 1 faFIe HAR, ARTRS GRem |31 TH0 QWO dIGq,
e, f98R, ge| THOSI03IROUD, fdger, uer |
( \

N—



Yedeldl C=mrD
-

State Animal Disaster Management Plan

p! 3AfdH TU 4ol &q BIATST Bl STdloTel

IR 57 3MYer Yaee UTfereror, U3 vd
I AR fan, vd faEr Uy fage

faeafdenca & Hgad dame d f&d
13.08.2019 &I 8RR Uy fAfecar
HEIIETerd & HHNR ¥ [5G Ug] AU
gaed Aol @ UTRY R Tl R S
3ifa¥ U g1 B U (S BRI Bl
TSI T T | §9 HRILATAT BT J&H
I o & Uy Ud AT HAwRA I
FIN IR fHT T Draft State Animal
Disaster Management Plan BT 3ffcrH =g faa
NIRE

S BT H S8R I 3MUeT
U&e UTSrdRoT & SuTede], S T o,
e, S0 38U P A%, daw, o
GloTH0 1, UY] Ud Ao HATE fa9TT &
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AT, il gH0 fasraeted), f[dgrR Uy
s fawafdenad & geufa €10 TR
g, Uy (9 A A9RAE MR &
ffaers, S0 e g o, s
HOUHO 8, Id Aaw, RIS JTUGT Yeerd
gTierhROT & HIU—HATT World Animal
Protection & fA2I¥sT 10 Tolws I, T=I
=1 fSell & R HHE< we—forel
CRICIEE B E AR A SR I E Al
USRI Ud STl & el UFRT g
YT o721 T | BRI & 3= H faerd
Ug] Ud AR GG fa9RT @ arederdn |
BRGNS DI TH HU Y& B Bq
Teh QIUCT BATE BT TS B BT 0
forar rar |
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HHCIfAD UfEI&0r &g Sub-Committee hl &

QT 22.08.2019 BT U, f[GER g gawsll & o4 a6 w=R, fqam 73,
JMMUST YaeT UTIHROT &) JALerd] § 98 SliddT dral, INTTS! HiddT / HeTdh]

U] SIRgH AR TR AHelfdd  371fe e i | “3uar SRaH =Rl
UiRierT & #regdl Ud Al FEior 8 Ud UdeE vy R AErde ufRieror
ST Yoy AR B 95 Mg &l TS| Y& bR D Hag H IR 4 =i 83 |

g9 do # S |iaR 9Rdl, Wi, [9ER o gar b S ufier GrisH a1 yqur
MR JAMUGT Yae= UIRIaRor, o1 7961 ud 3R 97 U0 Tl & ol STeliT—aTe T

ferarst, waTee, fagrR e Ja, s diege w SR e | I8 e 60 1
&, SN, THSISRUG, HAR dIelds, 80 WIS v [AdHN Ud 20 I 40
U.SL3R.UB. ol &1 Hoid Uiy, d1alg.  gferd Se—SiNTadhdl TR AR 8T |
TS, = 91T e | diegel Td Al AR AR @
39 95® H 5T B 9 Tl | 10—10 SIS —

$H0H0 CRE
1 | GSiIRoT, U< Ud Iqere FAY
2 | Ui o gy T S
3 |91 YRE: Yd, QR1E U4 qr8 H
4 | ¥ A [ReT (HEIdew g Aldlsgd)
5 | ¥ gReT (Agifcid Ud Hiblisd)
6 | Ag gHcAr (Hgifae Ud UriiTD)
AEGEERE RS GRIGERERIEIDED)
8 | 3T (TUmd), ¥ @8} Ud of (Hgifad ud uranire)
9 | ared gHeAl (Asd /Xd) (Hgifid ud Ud )
10 | STe, Sited, eRaTell U weedl (Jgifae vd uranie)
11 | 0 gfdd, 9t fdars vd g8 Sl
12 | U<y yded (Hgifae vd I )
13 | Sila &7 deh-ildb Ud 31Tl yd fafdresn
14 | Oy Hed AR, MY SU9R Ud Ydf<ed get
15 | FATGT FH9I — (I9eT UA)

oty gar & Ured AR {316 06.09.2019 BT SIRRHITAR IR HMERRT & Aref
TTEIROT TR UR STRATST FHIEAT 98 H AT ol |

( )
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" IoTUTd : JR&T Ud Sd hrefdiotell STd Ueh

faater Isdtel BIefeneI bl el |

faeT®  20.08.2019 &I I
9 Wad, N HeM, Uedr H
TP ST IR BRI 6T
JrArSd fear wIT| 89
BRI B T/ I [d8R
TS 3MMIST U&ed IOl gIRT
JIR “goIdTd gRerm ud g9rq”
HRIGISTHT BT 3iferd BT <=7 o |

=9 Freern § £ o, |
I, Hew, fd8R ST 3MUel
ggee  UMEdROT & §RT Hale| U4
HIRILTAT B I TR Y1 STAT 7 |
UIfErdRoT & Fa, ©10 Seadid A8 ©
gRT f98R ¥ ao/uTd &7 Tl UR YT
STAT T | 31T T i1, SaTede, f[d8R 1y
3TUGT Y&er UTERoT & §RT BIraemell |
M Ufer Il 4 sruer wad @f fb O
fIeR ST JMUST YeuH UTArdRoT & gIRT
TS TS ®R AT BT 3ifcH wT < B
foTy 989 geird <71 | $9 PRI ¥
fSeR @ goura yaur RSiell & &9 150
gferfal = 9T forar| s el |
TR FHTE!, 3Tl | FAATDBRI TAT
Gl & GRaAT W RTA o | 3773782,
TH, gUI | dEe S0 Friled AR JdR
e Sl MUTARWHE, HAdl AW
$NarTd, Sf0 U, Yaell F fIA—3°
Hae fQu |

T

(2) Early Warning System for Lightning.
(3) Mitigation Strategy for Lightning.
(4) Role and Responsibilities of Stakeholders.

3T H HRIANHT &I 3ifcdH wu <4 &
forg & Giva. ¥, 9w, R =
JMIST Uee UTIBROT @l 3ederdl H \d
BT BT TS T T |
(1) FrE™E HISG[AE — R TS,
JMYST U&= g |

o gar T Ih AT BRI
BT 3ifed Uy IR T | sifaw greu

BRI § YRl & aR W IR R WHT AAfd RIS § SHR
¥ dfc o= gt &I T | fIgall . IRI% =R #xad gy IATIER
(1) Stydy and scenario of Lightning in Bihar. BT FHTAZT UTRY H DA |

( \
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Bihar State Disaster Resource Network

3 T ¥ RATUT HR Ud &3 USIHIRal &
FAATTE B Tved WR IR 9@ &l T <81 2 |
39 % H IR A8 H IRV JHSd H 98F Bl
T

39 98 H IRV YHS P ITid gg+ drol
D Tl FRT, e, v TSt & el
TR URTEHTRAT T BSDRN TR Udh faa=i
IRITRRYT [T —30.08.2019 DI HRUT fSTAT &
FSTET FHRTR H 70T g3 |

9 BIRIBGH DI LT AT A 1 Wo
TH0 T B gRT DI T | ARV THSS & A
Td AR el & el geiier) vd gferd
JrefieTeh Y SUReId o |

1T B A1 o TR T v shIsal b
A1 ft 3BT B GO BT AL HRIAT T 3&T ©
¥ HH H 08.082019 HI = fawr &
YETIBTRYAT & AT 9Sh P TAT:—

gder feere, f[IER 1T Wrel fmH, geT |
FHTSET, UH0SI03TROTR0, fager, geT |
FHTSET, THOSI03TROTW0, fdger, geHT |

g AfFFIH UeTSrer, SifiF e dar
BOOIETT, T |

e, YRR A= UfSrarR ueT |
J1e7eT, fagR JwR 3% Y, WS ey 91,
JeT—1

( )
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A AT TS, FHGID, G103MS0T0SN0, T |
Jeger, fagR Ueifor™ Siad TaRiue, I8,
T |

ferd, XS i, T HaTH, UeT |

- 31egel /fd, fIER s TAIRIUYE, g%

gT3Y Rt eTg sl jTs, UeT |
el /afaa, losrgodmso, 50 /), S

FHOMYRY (TAOD0 YRY UTh & ATH), T |
31ege], faes] TAIRIGeH, TeT |

o 1egel, VST AfSdhel UAIRITE, UeHT |

g: {36 —16.08.2019 BT dodb &I TN, =T+
=1 farn et & wfaf=ey = AT for |
T8 BTRISHH & T BHRIAT ITT |

ETel UG SYHIGT FRET0T faqmT,

g1 forHToT famT,

ATh TRy AT faTT,

TR fd®r Ua sfrars famT,

ey o,

TTHIOT B T,

YT & favm,

g favmT, faER,

STl F9Te fqHmT,

T STeT G v,

Rt favm,

ol faumT, feER, U |

U3 U Ao G {9,
JTHIOT I faWTT,

qa= f=Hor T,

FHTST HeAToT a4,
BITEIRCE I CERREN I
AT U STHaw S a9,

ITaRYT U4 91 Qd STetary aiRac fam,
fIeR gfer
UERGICIESIRC S EENIDACCILY

TR GreT faemer, fIsR,
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"Communication during Crisis and
Resilient Communication:
Role of Telecom Service Providers
and awareness generation through

mass messaging"

o= u= dob -

foeis 11 AaR 2019 &I USRI & 2. [AN=T 37Uy fIRiyeR o, =shdrl

I AV gHAREd &-a ud A=
JMYETRN & SR SIFTHGAT & folU mass
massaging fhd ST & W H 956 BT
IS fhar AT | S 98d | IfUer 3.
gyaed foumT vd o wefda fawmn @
UeTEhRI, fIgR U0 THO U0 Ud SRHTY
AT eTamRl & YTl / ufafafert =
arr forar| Sfeafaa fawa & defoa
faff=1 Ml w uRedt g8 | doa #
f=ferRead fomof forr 3 -

1. DOT gRI Sl 7S HFd HAleld
gfhdr & efelld d Qed, dad-ia,
Bihar license service area gIXI 3Idid
DHRIAT A7 T AT & T UGTR 4.
TG T H BRRG Tl CATBIA HaT

UGTATRT §RT &I YBR &I ST [Disaster
Response Task Force (DRTF) and Rapid

Damage Assessment Team(R-DAT)] T
e fhaT T © | ST9eT yeerd fa9nT
& FSANT § S ST BT IHEHRIT /
fRTeroT faT ST 2 |

VTN

qwE Td 9¢ 3 @ Yaurar @
AedoR o0 & fafa=1 RTelf § Selip e
TIa¥ & IG—IETd UG J§er BT |
Bihar license service area gIXT 3Idid
AT T b Priority Call Routing
GfhaT Bl U™ & Hae § B far
ST RET B ORI AT
YTIHROT, UeT Ud g e ferd famn
S gy fEfer favmr, grior et
T, Tareey {94, 91¢ gee ol
o=, faer, aftem Jad vd Ry
TR & USIOHEIRAl B 39 Ufhar #
SIS YT |

IR WX 9 A= smueml @
Y H SR B mass messaging
fFd S B W9 Cellhia W
TETT3I T FTEART YT &’ & feTg
f<9rh TH-TpbT, Bihar license service

area ¥ STRIE B |
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a1 gIfdd So3lehl # WHEI H2fthehoT URdNsTel
T3 MR 3TTHCl bl HTST hIol &g BIAINel

JelIF &R drell &l el
Haifeed €1 SOl o9 &l H
W e § 1 WHI™ Bl
Fedl © & 81 9% I &I
T Ugel &l et 21 T
H JMEM® 918 MM A SIHHT
DI BT eIl BT 2 |

AR ST IJATUST  YeeH
IARoT & ag AATRDIR,
S0 =% (Senior Consultant-
) ) Capacity Building Training) =
S8R R17 ST Ffer WP O Wewl S &3 H A RV BT gerar & S &1

107 vt & A Acaraer H Hevdr forel -
_ gera f&ar | | € W gar / gatei |
& 916 YT SeDT & T FRATTPRT oy yrey gHAglG d URIEToT HrishA

URITSTT & 8d Aol Wl DI ATl B B TOE 2 W T R wRers w

& foro 12 RicaR, 2019 @I gTfe@=er & froRal & HgaRl wWewdl ydgH & Ui
NI el 1 ST fopar e W D ANTRBAT T Bl Iaid

T | 59 BIIARITAT & J&A M i eamd S, g fra |

JUTEeT, XS JMUGT Y UTferdhRoT o | ATer SIS e TR e

B U0 & aRi AR DI, SI0 A= Ud SUTEaE, RER 159 9T Y9G YRS 3
wwﬁ%rmaﬁ%sﬁmwﬁﬁ TR B GRRIT BReT g BET e
A o1 | PRIl AR s & o 1 YT BT 8 XA T8l Febdl &, IR SAA

IR =+ oot Srgerell T TSt febar | DI SHA JHEIAT DR DI & [dBRIT B
el RIeroT B T R 3 e forel IHA BT BH BR Tl © | AN Dl gD

Afedt gevs # DAY T IRAST & T o o vee EINTT | gareil ud gaferar bl

ATy €17 vt ¥ et e SEAPRT N yorrrenees g e m, R 98 i
[P T PR BT SRGAPRT DA T 5 o5y o e 57 cafor e 1 | b Forg e
TRCNPRT & SR T BT IR A GO i gy qoray et €117 | ey foreqon
I = STT—31T SFTHaT T G| IS e oy fiorery a i SRR T

ATET SR & | T EAR Bl Bl BB o

BT I © | AN & U RISHTR 1 819
( N\
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SUAIS 31fTel Y& PhIedchH

foTi 26.052017 ®I T Afgd @I
reTerar | T FReAT B AT R gs
do@ # forg 1 Aol @ SR wR 3fte
JReAT & feparaae & oy ue & <4
U SRYATA! BT =+ T T | FAYH
e fory fdd wideror WAy = gear &
T & SRUATA] Tl HSHS Pictoll Bl
I PR IR [REm B JARAT BT
AGT—SIRGT dIR fhar | s9d folt MCB
2016 ® EITEF&W National Acereditation
Board for Hospital (HABH) T 310

Wﬁwﬁ @ IMER WX Short term, Medium
term JAT Long term Action Plan §-T¢ T |
AT ITHUT & IURIT Ugel 15 3IR R
16 Points T Hospital Fire Vuluerability

Evaluation Matrix §-TIT 74T |
Hospital Fire Vuluerability Evaluation

Matrix & IR WR 3 Th DI 12 dSPI
dem 10 WHifds Ao & SuRid, ueHn
Rerd 10 ST b 37 FGReET AT H,
ST BT 3T B, ST RT fAe1dd gi—

COMPARATIVE CHART OFHOSPITAL FIRE VULNERABILITY INDEX SEP 2017 TO MARCH 2019
s Short Term Status as
Nc; Measures (Non reported by the Status as verified by BSDMA
: Structural) Hospital
After After
Advice Visit of
Initial Expert After Monitoring & Advice from BSDMA
X from from
Name of Hospitals
BSDMA Delhi
12.9. | 12.12. | 15.01 | 18.04. | 07.09. | 23.10. | 6.12. | 22.01. | 26.03. | 25.07. | 05.09.
2017 2017 .2018 2018 2018 2018 2018 2019 2019 2019 2019
Anumandaliya
1 ) 60.75 34.75 78 61 61 42.5 42.5 42.5 42 35 33
Hospital, Danapur
Gardanibagh
2 ) 100 62.5 83 70.5 70.5 70.5 70.5 60.5 55.5 44.5 42.5
Hospital
Guru Govind
3 ) ) 100 94 83 73 73 73 73 73 68 52.5 50.5
Singh Hospital
Indira Gandhi
4 Institute of 100 72.5 85 43.5 43.5 42.5 42.5 41.5 19 19 17
Cardiology
Indira Gandhi
5 Institute of 76 41.5 47 13 13 14 14 11.5 9 4 4
Medical Sciences
Lok Nayak Jay
6 Prakash Narayan 100 46.5 83 50.5 50.5 51 51 50 48 42 40
Hospital
Nalanda Medical
7 ) 56 49 83.5 83.5 83.5 64 64 58 37.5 33 33
College Hospital
New Gardiner
8 ) 36.25 46 77.5 69.5 69.5 69.5 69.5 57.5 36.5 20.5
Road Hospital 18.5
Patna Medical
9 . 46.75 22 44 36 36 25 25 245 21 18 18
College Hospital
Rajendra Nagar
10 ) 68.25 37.25 83 50 50 49 49 46 B8 29.5 26.5
Hospital

5
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Score HFVI Range Vulnerability to Fire
90 -100 Incredibly High
80-89 Dangerously High
70-79. Extremely High
60-69. Very High
50-50, High
40-49. Moderately High
30-39. Reasonably High
20-29. Bordering High
10-19, Bordering Low
<10 Acceptably Low
(®) IR AT, HHL: IGIMS, IGIC, PMCH A1 < SR IS U 310 Bl
JMIST | BIHI B dP '\j?f\&'[a T ¥ 3RYATA Bordering Low risk range ¥ &, Safd
o R 3RYATA Bordering High risk range H Bl
(@) T 3rUaTd, ¥ TH.GH . U9, U9 IJHSRI SRYdTel SR # gl A el 961
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