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Reconstructing the great Bengal cyclone of 1737
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aTe — il dmE & 1737 % tPmfes wam ¥ geer 8 den & are aw A 2w aee (89 T 1994) fe
B aw gu A & G0 O e A w8 O ol see (/7 G 1993, fmam 1994) w87 @ e 3W vEe
# yavgar oo audh frw den m Ay R @ qEds son ames § o

wht o ar # 40 g e ST @ A o (1977) A i 8 e ARt e @ Ul # s e
aa i EgE Ap wa frm ma @) O agwn @ wee @ e & 2 @ Ao s 1970 ¥ wdn ¥ e
wE (B of g2 1971) & W ye Trtved v @ Avm 38 e e e @ aqen ¥ aafo R g v
¥ gae & wrarfis dem wm e dm 4 @ 1801 & F0-0W & s & WSy ¥ goe f e & S ot e T
1 I T e ¥ gee B den @ agEPE amen @ R ate wdw ¥ 1977 3 wwe @ duw gawr f den @
&t Iuaes atsg ® e 5 T d)

m® amam w5 1737 ® weew @ 7 dwm @ @ @ ged 35000 @t A ogeg &k (ImEE
i 10,000 7)1

ABSTRACT. Having established that the figure of 300,000 quoted as the human casualty in the legen-
dary south Bengal storm of 1737 was an implant (Sen Sarma 1994) and the simultaneous earthquake a myth
(Sen Sarma 1993, Bilham 1994) it was necessary to freshly evaluate that storm as to its severity and
destructive impact.

The strength of storm was assessed by using the reported surge of 40 fi as the output in Ghosh's (1977)
surge computing scheme and arriving at the required input Ap. The probable track of the storm was
reconstructed with the help of an analogue. The likely area inundated by ‘significant’ surge was demarcated
by analogy with 1970 Bangladesh storm (Frank and Husain 1971). The affected population of that area was
estimated from the decadal figures for Bengal area going backward from recent times to 1801. Finally, the
number of lives lost was inferred from the available data on the montality ratio in the Andhra cyclone
of 1977.

It is estimated that the cyclone of 1737 was a T 7 storm and had taken 35,000 lives (the error margin being
10,000 on either side of that figure).
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1. Introduction earthquake. This undesirable equivocation about

the nature of such a major event has been sought to

One of the earliest of known “Killer” cyclones
hit south Bengal in the year 1737. It is reputed (e.g.,
Tannehill 1945) to have taken an estimated 300,000
lives and so is regarded as one of the worst natural
disasters in history. However, a recent study (Sen
Sarma 1994) has found that this casualty figure got
into circulation from a distorted version of a report
whose original mentions no number. The only
estimate recorded at that time is 3,000 deaths in a
part of the affected area.

The distorted version had also misled some into
believing that the event was mainly seismical and
the casualty, by implication, was mainly due to an

be removed in other studies (Sen Sarma 1993,
Bilham 1994). Evidences have been adduced to
establish that there was no earthquake and the
death and destruction was wrought entirely by a
tropical cyclone by generated storm surge.

The present enquiry arises out of a perceived
need to re-evaluate the event and to put it in proper
perspective as to its severity and destructive impact,
particularly the lives lost To do that, it was
necessary to reconstruct the storm, its intensity and
track at landfall, the area and population affected
by it and finally the toll it took in human lives. Use
was made of information culled out mainly from
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three independent sources:the actual notice in
Gentleman's Magazine (1738), an eyewitness
account of the event as communicated to the Jour-
nal of Royal Asiatic Society, London. by Wilson
(1898) and the contemporary records of English
East India Company establishments at Calcutta as
quoted, again, by Wilson (1906).

2. The likely intensity

Many of the descriptions confirm each other
and together build up a fairly consistent picture of
the aftermath of a major cyclone. They also provide
many indicators as to the intensity of the storm. In
all these, however, there are only two descriptions
both in the Gentleman’s Magazine (1738) note,
which mention quantitative values for two of the
storm effects. One is about the rainfall (“very heavy
rain which raised 15 inches of water in 5 hours”)
and the other is about the storm surge (“the water
rose in all140 feet higher than usual”). Any quantita-
tive assessment of the severity of the storm has to
rely on these.

Unfortunately, it is not possible to relate, uni-
quely, the intensity of a particular storm to the
intensity of the rainfall let alone that at one point.
On the other hand, the basic storm surge al a
designated part of a particular coast is uniquely
related, at least in theory, to the sea level charac-
teristics of the impinging storm, principally its
intensity and vector movement. (The word *basic’ is
introduced hete to preclude the effects of surge-tide
and surge-flood interactions). We are, thus, left with
the depth of storm surge as the only index to the
severity of the storm.

How dependable is the available estimate for the
surge height? We can only say that in those days
such estimates were made by mariners who were
trained to assess fairly accurately the depth of water
they were riding. The observations, “Barks of 60
tons were blown 2 leagues up the land over the tops
of high trees” and “ships of 500 tons were thrown
into a village above 200 fathoms from the bed of the
River” (both in Gentleman's Magazine 1738), also
support the assessment. Moreover, surges of this
magnitude are not unknown in this part of the
world. The most famous of them all was in associa-
tion with a storm hitting the mouth of Hooghly in
1864. Its height was estimated by a reputed mariner
whose storm driven ship cleared certain obstruc-
tions which it could not have unless the water had
risen “at least 40 feet” (Eliot 1900). It may not be out
of place to mention here that the present day surge
estimates are hardly based on better evidences. We,

therefore, take the figure of 40 feet, thatis 12 m, asan
acceptable estimate and try to find out the intensity
of a storm which is capable of producing a surge of
that peak value at that coastal strip.

There are quite a few objective methods of com-
puting storm surge, each one having its own set of
simplifying assumptions. We chose the one by
Ghosh (1977) for the twin advantage of its having
been developed for Indian coasts and having
readymade nomograms for easy computation.
Using this scheme in the reverse and choosing suit-
able values for other storm variables to arrive at a
realistic storm compatible with the known impact
we get a storm whose (a) radius of maximum wind
(RMW) = 35 km, (b) speed of translation at land-
fall = 25 kmph and (c) pressure defect at the centre
(Ap) = 100 hPa. That this value of Ap is not at all
unrealistic for the area is confirmed by an earlier
study (Jayanthi and Sen Sarma 1988) which found
that the probable maximum value of Ap for the area
and for a return period of 200 years is 90 hPa. The
accompanying graph also indicates that for a return
period of 400 years the probable maximum Ap is
100 hPa.

In Ghosh’s (1977) scheme the maximum wind
occurs at the central region of the eye wall. We
assume the eye radius to be 25 km and wall cloud
thickness to be 20 km (near average values both) to
get RMW of 35 km. The assumed speed of transla-
tion of nearly 25 kmph is indeed on the higher side,
but then most of the historical storms of this region
speed up to such values nearing landfall. Accepting,
then, that Ap was 100 hPa and using the standard
Ap versus maximum sustained wind relationship for
Indian seas (Gupta and Mishra 1976) we get a storm
of intensity T7 according to D’Vorak’s (1984)
classification.

3. The probable track

The fact that tidal effects of the storm were felt as
far as Calcutta, 130 km inland, places the storm
track definitely to the west of the river, nearly
parallel to its course and at a distance almost cer-
tainly equal to the RMW of the storm.

To make the reconstructed track as realistic as
possible, we fall back on yet another standard prac-
tice in cyclone warning operations. We search foran
analogue storm, ie. one which has passed close
enough to affect Calcutta in a similar manner and
during the same part of the year (that is, within a
fortnight on either side of the date of occurrence of
the storm). One storm fits our specifications best, the
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Fig. 1. Possible track of 1737 storm October 9-13 (Location of
centres ~ 12 GMT of dates)

famed Calcutta cyclone of 1864 (Eliot. 1900) whose
impact on Calcutta and on the shipping on
Hooghly was strongly reminiscent of 1737. We.
therefore, take the track of 1864 storm as the best
possible tract of the 1737 storm.

The position of the centre of the 1864 storm at
various intervals is given by Eliot (1900). The full
violence of this storm was felt at Calcutta from 10
AM. to 4 P.M. of 5 October. that is, from around
landfall time through the next six hours. The 1737
storm on the other hand was felt at Calcutta during
the “night between 11 and 12 October” (according to
the current calendar), let us say between 10 P.M. of
11 to 4 AM. of 12 October. We, therefore, suitably
adjust the landfall time to arrive at the locations of
the centre of 1737 storm at various intervals
(Fig. 1).

U -618 IMD /95

4. The likely surge affected area

Casualties in a tropical cyclone being prin-
cipally due to storm surge. we confine ourselves to
the possible surge-affected area. A study of 1970
Bangladesh cyclone (Frank and Husain 1971) has
presented a map showing the surge height
isopleths over the affected area. This provides the
qualitative framework whem we try to delineate the
likely area affected by surge generated by 1737
storm. The two storms not only correspond each
other seasonally. the two affected areas are also
similar in landform and coastal configuration.
Ghosh's (1977) surge computing scheme also pro-
vides a method to arrive al the surge values (as a
fraction of the peak) along the coast on either side
of the landfall point. This forms our basis for the
quantitative values assigned to the reconstructed
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surge isopleths. A number of descriptive passages
from the official report on 1864 storm (Eliot 1900),
our analogue of 1737 storm, are also used to
validate the assigned values.

5. Possible number of threatened people

We presume that inundation becomes a risk to
human lives only as it approaches one decimal
five metre level and seriously threatens child
population. We, thus, designate inundations of one
and a half metres and more as significant and res-
trict our enquiry to this area.

We find that the area of ‘significant inundation’
thus designated covers what now constitutes parts
of Haora, Medinipur and 24 Parganas districts of
West Bengal. It also covers a part of Sundarban
(Sen Sarma 1994, Appendix B) now in Bangladesh
and practically uninhabited to this day. Popula-
tion figure for this area in the year 1737 or
thereabouts is non-existent. Systematic census
operation in India commenced only in the year
1872. There was, therefore, no alternative but to
estimate the population of this area under signifi-
cant inundation in 1737 and for that the following
approach suggested itself.

On the one hand, we had the total population
figures for this area for all the censuses starting
from 1872. On the other hand we had a series, pre-
sented alongwith the report of census 1961, giving
population of the area covered by the erstwhile
undivided province of Bengal from 1801 to 1961 at
ten-year intervals. The starting point of this second
series is quite close to 1737 and we extend it back-
wards to that year. We then assume that the ratio
of this population io that of our area of interest
had varied linearly with time.

The figure, thus arrived at for population in
1737 in the area under ‘significant inundation’
came to 227000 (two hundred twentyseven
thousand).

6. Likely casualty

What percentage of this number could have
lost their lives immediately due to surge? The
qualifier ‘immediately’ is used here to preclude
some ‘delayed’ effects of surge, which we intend to
consider a little later and separately.

The study of 1970 Bangladesh storm (Frank &
Husain 1971). mentioned earlier. quotes figures
indicating that 6.4% of the affected people lost

their lives. A comparable figure of 6.6% is quoted
as the percentage of affected people that lost their
lives in an equally famous Bangladesh cyclone of
1876 (Islam er al. 1992). However, it is evident that
in these reckonings the area affected includes
areas of pure wind damage and thus inflate the
number of people affected and correspondingly
reduce the percentage loss of human lives.

A sociological study of November 1977 Andhra
cyclone (Cohen and Raghavulu 1979) quotes,
unexpectedly, some very relevant statistics. In a
statement (ibid, Appendix A) is shown, among
other things, the percentage of death to population
in villages affected by storm surge of one Taluk.
This Taluk alone accounted for about 70% of the
total deaths in that storm (ibid, Appendix C). The
statement shows that 9% of the total population
affected by storm surge lost their lives. The list of
villages includes some in which there were no
deaths. Evidently these are the villages where
inundation was not of a depth that could threaten
life even of children (and we find our idea of
'significant inundation’ vindicated). If we keep the
number of people inhabiting these villages out of
the total number affected we have a 10% loss
of life.

But the Andhra cyclone of 1977 had a storm
surge of 6 m peak height, whereas, we are dealing
here with a peak surge twice this value. How
would a doubling of surge height affect the percen-
tage casualty ? Higher peak surge would certainly
mean larger area under ‘significant inundation’
and consequently a larger number of people affec-
ted. But that by itself won't increase the percentage
casualty. An increase in peak surge would also
mean an increased depth of inundation at any
particular place resulting in increased mortality
there and it would be this factor which will
increase the percentage casualty. There must, of
course, be a threshold value of surge height (a
saturation value, so to say) any increase beyond
which would not significantly affect the casualty
figure. And in an area where there is no evacua-
tion, horizontal or vertical, and housing consists
overwhelmingly of mud-and-thatch cottages this
threshold height should not e much more than
6 m. If this presumption is correct the immediate
casualty due to surge in 1737 would not have sub-
stantially exceeded 10% of the poulation in the
arca of significant inundation. But if, on the other
hand, we assume that a doubling of surge height at
a place would double the mortality ratio (upto, of
course. a maximum of 100%) and with that pre-
sumed increase in casualty recalculate the overall
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percentage, we get a figure of about 18%. We take
this as the highest possible percentage of casualty
among the surge affected people (10% being the
lowest) in the entire area under ‘significant inun-
dation’ during the 1737 storm.

To this we have to add possible deaths outside
surge affected area which never exceed ten percent
of the total casualty in major cyclones.

We, thus, get a figure for deaths in 1737 bet-
ween 45,000 (19.8%) and 25,000 (11%) or 35000
+ 10,000.

7. Delayed effects of surge

Beyond the immediate deaths due to drowning,
surge leaves behind two more potential killers—
contaminated drinking water sources and lost soil
fertility due to saline incursion. The first, almost
always, brings in waterborne diseases within a few
days and the second very often triggers a famine
due to crop failure in atleast the following crop-
ping season.

Casualties due to the diseases have been recor-
ded during our analogue storm of 1864 as also
during the equally famous Bangladesh cyclone of
1876. In the former the death due to diseases num-
ber more than half that due to drowning and in
the latter as many persons died of diseases as due
to drowning. In 1737, when public health measures
‘were almost non-existent, it seemed quite reason-
able to expect a number comparable to cyclone
casualty as death due to diseases. But there is no
mention of this in contemporary accounts and we
are left to conclude that by some happy accident
the surge-affected areas escaped this scourge in
1737,

‘There was a major famine in 1866 in the area
affected by the major storm of 1864. The 1737
storm was no exception. It is recorded (Wilson
1906) that a famine “raged all round the country
best part of the year” following the storm. No
figure has been quoted but we must record our
apprehension that the famine following the 1737
storm must have extracted a considerable toll.

8. Conclusion

The 1737 storm in lower Bengal was of T-7
intensity in D’Vorak’s (1984) scale. The loss of life
due to this storm is estimated to be thirty five
thousand with a margin of uncertainty of ten thou-
sand on either side of that number. Experience of

other major storms in the area, notwithstanding,
the contemporary accounts do not mention any
outbreak of diseases, though these usually follow
flooding due to storm surge. The official records,
however, speak of a famine as a consequence
of the storm but do not give any figure for
starvation deaths which must have been quite
considerable.
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