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The coastal city of Chennai, India, was inundated by unprecedented heavy rains during 
the last week of November 2015, in what was billed as a “once in a century” floods. 
Over 350 people lost their lives in the floods. Global Hospital, a 250‑bedded tertiary 
care hospital in Chennai, was heavily flooded leaving more than 100 patients and their 
relatives stranded inside with access totally cutoff from the rest of the world. This article 
describes how these patients, many in the Intensive Care Unit on ventilators, were safely 
managed within the hospital for over 48 h on very limited power supply and resources 
and then safely evacuated by fishing boats to three other city hospitals. Careful planning, 
anticipating hazards, identifying critical areas, effective communication and team work 
contributed to the successful management of this situation.
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The Setting
The coastal city of Chennai is the largest city in South 

India with a population of nearly 5 million the it is 
densely populated and industrialized. While lakes and 
marshlands formed an important part of the Chennai 
landscape in the past, these have been depleted by 
rampant and unregulated construction activity and the 
number of wetlands in the city has decreased from 150 
to only 27 currently.[1] The Northeast  (NE) monsoon 
(from October to December) is the major source of 
precipitation for the city and provides drinking water 
for the rest of the year. Monsoons are unpredictable and 
can develop into cyclones, which regularly affect large 
parts of the Eastern coastline of the Indian subcontinent 
including Bangladesh and Myanmar.

Chennai has had private tertiary care facilities much 
earlier than other Indian cities and is known as the health 

care capital of India. These hospitals cater to patients 
from both within and outside India. Global Hospital 
is a tertiary care hospital in the South of Chennai. The 
area surrounding the hospital was predominantly a 
marshland. This has gradually been encroached in the 
last 10–15 years. The hospital campus is spread over 24 
acres of land and all buildings are only 2–3 stories high. 
The original structure was 25‑year‑old and had been 
extensively refurbished 6  years ago. The hospital is 
located 2 km away from the main arterial road. There 
have not been any previous episodes of flooding of the 
hospital despite heavy rainfall in 2005 and 2011.

Global health city is a 250‑bedded hospital with 
predominant specialties of liver surgery and liver 
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transplantation  (LT), neurosciences, cardiology 
and cardiothoracic surgery, urology and kidney 
transplantation. The liver transplant program 
performs 150 LT annually, predominantly living donor 
LT (LDLT) (80%), a third of which are pediatric patients.

Winter Monsoon of 2015 [Figure 1]
The NE monsoon of 2015 was intensified by the 

El Nino effect, bringing heavy rainfall during November. 
This developed as two distinct weather systems over 
Chennai, producing torrential rainfall. Average rainfall 
between October 1 and December 15 in Chennai and 
adjacent Kanchipuram district has been 744  mm and 
611 mm, respectively, over several years. During this 
same period in 2015, the two districts received 1609 mm 
and 1815 mm of rainfall, respectively.[2] The impact of 
these rains was further increased by the fact that most 
of this rainfall occurred over 4–5  days, in two bursts 
a week apart. In fact, recorded rainfall of 1197 mm in 
November 2015 had broken a century old record of 
1088 mm (recorded in the year 1918).[3]

The first round of heavy rains occurred around 15th of 
November. There was significant flooding of low‑lying 
areas. Lakes around Chennai that are natural reservoirs 
for the monsoon rain had quickly filled up. Normal life 
was affected and the hospital was briefly cut off from the 
main arterial road. Elective procedures were stopped, 
but care of the inpatients was not affected. The number 
of patients admitted at that point was under 100 because 
of the rains with reduction in elective admissions. The 
interval from 19th  November to 28th  November was 
reasonably dry and elective work had resumed in the 
hospital.

A second depression in the Bay of Bengal developed 
leading to torrential rains starting on the 30th November. 
LDLT for a child with acute‑on‑chronic liver failure 
was planned for the next day. In view of forecast of 
further rains, the need for postponing the transplant for 
a week until the storm had blown over was considered. 
However, in view of the deteriorating condition of the 
child who was already in Intensive Care Unit  (ICU), 
it was felt that the child is unlikely to survive the 
delay. Hence, a decision was made to proceed with the 
operation.

The Flooding [Figures 2 and 3]
On December 1, 2015, as the donor procedure was 

underway, news regarding torrential rains in the 
outskirts of Chennai with breaching of a major lake 
was reported. The transplant procedure continued and 

was completed at around 7 pm. By then, it was clear 
that the impact of the second round of rainfall was very 
significant with breaching of multiple lakes and rivers 
in the city.

The access road to the hospital started flooding by 
around 7 pm and water started entering the main 
hospital building by 8 pm. The rate of water entry into 
the hospital raised a major concern and a major untoward 
incident was anticipated. There were enough senior 
doctors and administrators in the hospital at that time 
because of the LT surgery. Most other specialty doctors 
and staff had left the hospital in anticipation of the storm 
by around 2–3 pm. There was also enough nursing staff 
in the hospital at that time because the daytime staff were 
not able to complete their handover and leave before the 
flooding started.

Day 1: Taking Stock and Setting Priorities
Immediate step was to form a disaster management 

task force  (DMTF) with representatives from medical 
team, nursing staff and administrators present inside 
the hospital at that point of time. The DMTF comprised 
of a senior anesthetic/critical care specialist, senior 
transplant surgeon, senior physician, medical director, 
nursing director and the chief operating officer.

The DMTF first identified four focus areas – patient 
safety, power supply and backup, oxygen, water and 
medical supplies, and maintaining a communication 
line with senior hospital authorities outside the hospital 
and the state health authorities. One designated member 
of the DMTF took responsibility for each of these tasks.

Patient safety
Patients and their relatives were quickly briefed about 

the current situation, concerns and expected timeline of 
major events. They were reassured that all steps would 
be taken to ensure the safety of the patients and relatives. 
Inpatient list was quickly reviewed. All patients and 
relatives from the ground level wards were moved to the 
first floor where there are ward beds, ICU, and operating 
rooms. Essential equipment that could be moved was 
also shifted to the first floor. The intensive care team 
evaluated patients in different specialty ICUs. Sick 
patients and patients on ventilator from different ICUs 
were all moved into one large ICU space for efficient 
staffing and resource management. Stable ICU patients 
not on any organ support were transferred to a second 
ICU space. Nursing staff were assigned to each of the two 
ICU spaces ensuring at least 1:1 and 1:2 nurse–patient 
ratios for these two areas.
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