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Enso and Monsoon Rainfall Variation over Bangladesh

N the present study an at
I eyt has been made 10
: examine the vartations ol
ratnlall over Bangladesh and o
fiwd possible correlation with
El-Nino Southern Oscillation.
he oceanograpic phenom-
ena of El-Nino which com-
prises mainly of a large catas-
trophic flux of warm waler teo
mosi of tropical Pacific and
South American coast. and the
Southern Oscillation. an atmo-
spheric event of a sea-saw ol
surface ure between the
south-east Pacific high pres-
sure Zone and the North
Australian-Indonesian hw
pressure Zone, have been
known quite early in the cen-
tury (Walker 1932). The inter-
connection between the two

was noted much later by
Bierknes (1966). These (wo

interrelated events are now
termmed El-Nino/Southern
Oscillation (ENSO) and a con-
siderable amount of work has
heen done on their theories.

Gray (1984), working on
hiimicane activity in the North
Atl.intic and Atkinson (1977)
And Chan (1985) studying the
huiyricanes of north-west
Macific tound a significant re-
Gucnion of hurricane ﬂf“liﬂlltﬁ
durtng the year following El-
Nino events in both areas.
Their idea was modified by
Dong (1988) who suggested
that the typhoon activity is
suppressed by the ENSO event.
similar results were found in
the Australlan region cyclones
by Nichols (1979, 1984).

in the Indian Ocean region.
Mandal (1989) found a some-
what weaker relationship with
tropical cyclones ower the Bay
i Bengal and a correlation ol
rhe ENSO events with rainlall
Ve i i Over India and
Hangladesh during 1951- 1987,
Cupla and Mathwachami (1991)

siiidied the tracks of Bay of
Bengal cyclones during post-
mbnsoon seasons during 1902-
1987 and found a reduction of
stormi numbers gnd also a
strong tendency of recurvature
ol ghe cyclone tracks South ol
17 N during EI-Nino years.
Choudhury. A M (1992)
proposed that a study ol the
ENSO phenomenon might lead
te a way ol predicting the
trend of weather and climate
over Bangladesh. Chowdhury,
Khan and Debsarma (1992)
also indicated a relation of
ENSO with defivit rain owver
Bangladesh. : -
In the pregent work a de-
tailed siudy of rainfall for a
period of forty-three years
(1950-1992] oaver different
climatological regions of
Bangindesh have been made in
order Lo find ble correla-
tions with the occurrence of

ENSQ.
SOURCE OF DATA

The rainfall over different
stations of Bangladesh from

1950-1992 were collected
from the Bangladesh
Meteorological Department,

Dhaka. The years of occur-
rence of El-Nino upto 1987
have been taken from Mandal
(1989) and indications of re-
cent events were obtained
from the Monthly Ocean
Reports. El-Nino Monitoring
centre, Japan Meteorological
Agency.

METHOD OF ANALYSIS

The work has been done in
two phases. Four stations have
been selected from four cli-
matic zones of Bangladesh,
classiflied according to total
annual rainfall. The stations are
- Jessore (<1200 mm rainfall)
Dhaka [1200-1500 mm rain-

fall) Barisal {1500- 1800 mm)
Srimangal (> 1800 mm).

In the first phase the total
yearly rainfall of all these sta
tions have been studied in
lime-series plot. In the second
phase, the rainlall of the sta-
tions have been studied season
by season, e g Premonsoon
(March-Mayl. Monsoon [(June-
September]. Postmonsoon
(October-November), "Winter
(December-February) again in
time-series pilots.

The years where data for
several months are missing has
been omitted from the yearly

graph.

“

RESULTS AND
DISCUSSION

Yearly Rainfall : The time
series graph of yearly rainfall of
four stations of 43 vyears
(1950-92) shows negative or
decreasing tendency during
ENSO events in seven out of
10 cases at Jessore and in 6
oul of 9 cases at Dhaka. Barisal
and Srimangal.

There is an increasing ten-
dency in three cases out of 10
al .Jessore and in two cases oul
of nine at Dhaka, Barisal and
Ssrimangal. y

The examination ol the
rainfall pattern studied season
by season shows good negalive
correlation with the
Occurrerice of El-Nino years.

The Dhaka monsoon rainfall
showed a smaller decrease
than the others. This was stud-
ied carefully and compared to
premonsoon and post-mon-
soon rainfall at the same sta-
tion in order to account for the.
dissimilarity of trends as com-
pared to other stations. It was
found that in the other stations
the pre-monsoon and post-
monsoon rainfall were rela-
tively lower than the monsoon

monihs, where as in Dhaka Lhe
mean rainfall in the pre mon-
soon amnd post-monsoon were
not all that much lower than
that of monsoon season. The
smaller decreasing tendency
during the monsoon months at
Dhaka is compensated by the
higher decreasing tendencies
during the pre and post mon-
SO0 SEAsSOns.

Test of significance have
been performed for the varia-
tions and these showed that
the: overall negative or
decreasing tendency of rainfall
in El-Nino years through out
the country is significant.

CONCLUSION

The examination of rainfall
pattern over Bangladesh stud-
ied season by season as well as
annual rainfall show good
negative correlation with the
occurrence of ENSO,

In the premonsoon seasoun.
all the four stations selected
from four climatological zone.
namely Jessore. Dhaka. Barisal
and Srimangal show definite
decreasing (negative) trend in
the mean (43 years) rainfall
with ENSO activity.

During the monsoon season
the mean rainfall at Jessore,
Barisal, Srimangal showed a
negative (decreasing) tendency
during the ENSO years.
Rainfall of Dhaka showed a
smaller decreasing tendency.
This may be explained by our
detailed examination of the
data, which showed that unlike
the other stations the mean
rainfall at Dhaka is not much
lower during the pre and post
monsoon season than the
monsoon season and the small
decreasing tendency during
the monsoon season is com
pensated by the higher de-

creasing tendencies during (he
pre and post monsoon season
giving a good negative correla-
tion in the total yearly rainfall
with El-Nino. ,

in the post-monsoon sea-
son. all four stations show def-
inite  decreasing (negative)
trend

From Lhe above discussions,
it may be concluded thaj. rain-
fall is lower in El-Nino years.
Since about 80 per cent of the
total yearly rainfall in
Bangladesh occurs during the
monsocon period, this seems Lo
indicate that the El-
Nino/Southern Oscillation
phenomena tend to decrease
normal monsoon activity. This
also agrees with results of pre-
vious workers on the studies
on occurrence and severity of
cyclones etc. during ENSO
years. That is, meteorological
disturbances seem to be sup-
pressed during these years.

Further work Is being done
by us on this line and a consid-
erable amount of observations
of differént parameters is nec-
essary to correlate all the find-
ings to any theory of the ENSO
phenomena.

This paper has been pre-
pared by ASM Sabbir Ahmed,
Dr A A Munim, Dr @ N Begum
Department of Physics Univer-
sity of Dhaka and Dr A M
Choudhury Bangladesh Space
Research & Remote Sensing
Organisation (SPARRSO) Agar-
gaon, Sher-E-Bangla Nagar. It
has been presented at the
Seminar on "Monsoon Dyna-
mics” organized by the
Bangladesh Academy of
Sciences (BAS) and Goethe
Institute, (German Cultural
Centre), Dhaka, on the 1st
November, 1994.

One tape—or 115 CDs?

Prototype developed

of Optical Tape Recorder

I MAGINE a convention-

Hy-sized music cassette

- but one that can store
the music held on 115
( ompact Discs, or eight hours
of digital video, and which can
be fully rewound in just 15
seconds. Imagine the player
for such a tape. which has so
lew moving parts that the laser
wears out first — after 50,000
hours. or five years of non-stop
Operation.

The prototype of such a
player and tape exist today,
thanks to the efforts of scien-
tists at Philips Research
Laboratories,

The driving force behind
this breakthrough has been the
accelerating demand for ever-
smaller products, which has
el 10 audio, video and data
signals being compressed to
their utmost.

Although special techniques
can boost bit density on discs,
the space that is available re-
mains just a two-dimensional
surface.

However, the project being
explored at Philips Research
l.aboratories in Eindhoven in-
voives using the third dimen-
ston. optically recording bits
anto specially-treated conven-

DCC is best

techinological leap for
A ward has made Digital

Compact Cassette (DCC)
soticl better than any other
consumer music system,
inchiding Compact Disc.

Tweo new DCC decks to be
introduced this autumn will
fully exploit 18-bit technology.
it was announced at a Press
conference al the Evoluon in
Eindhoven on September 6.

Although It was previously
known that the human ear
could detect sound up to a
level of 18 bits, it was thought
that 16-bit sound quality was
more than adequate. However:
listeners to CD have still been
able to hear unwanted noise:

This has been tackled by
noise-shaping technologies,
which have improved the
sound of Compact Disc, origi-
nally acclaimed as being the ul-
timate in quality., The result is
a quality that approaches the
quality that is now ppssible
with 18-bit DCC. This has been
done by transferring unwanted
noise to areas of the sound
spectrum to which the ear is

less sensitive. thereby cl ing
up those parts that cdan be
heard best.

In contrast with this, with
18-bit technology: the noise
limits fall beneath any hearing
level. Thus, the incorporation
of this technology in DCC play-
ers and recordings results in a
sound that is more natural and
less metallic and harsh. This
makes the DCC format, at a
stroke, superior to all existing
consumer formats.

This step forward is one
that hardly any recording stu-
dioc can match, now and for
some time .in the future.

tional cassette tape. which is
then.rolled up intoc a cassette.
This technique combines
the high-bit-density advantage
of tape with the benefits on

optical recording — a longer

life time and greater reliability.
as a resull of the contactless

read-out mechanism.
Combining the benefils of

tape and optical recording has
been far from easy. Among the
problems that had to be solved
was one that involved develop-
ing a read-and-write mecha-
nism that was sufficiently fast
to meet the high bit-rate re-
quirement or digital video.
The difficulty. here, related
tlo the laser that is used for
writing and reading the bits
onto the tape, which has to

scan the surface at a high
speed., This high speed is
achieved in a CD player by ro-
tating the disc containing the
bits on a spiral track and mov-
ing the laser only in a radial
direction. But if the bits on a
tape were also to be lined up.
the precisely positioned tracks
would have to be parallel over
enormous distances. In addi-
tion, the tape would have to be
turned (automatically) 5.000
times to move on to the next
track, which is obviously not
practical.

S0, what the Philips scien-
tists did was to divide the sig-
nal into one-millimetre-long
tracks, which only have to be
exactly parallel over that dis-
tance. Eight stacks of tracks fit
on a tape and. thus, the tape
only has to be turned seven
times. A buffer memory en-
sures that the signal is repro-
duced without interruption
during turning.

But., how to move the laster
beam over the tracks fast
enough? To ensure a sufli-

ciently high bit-rate the scan

speed has to be 20 m/s, which
is very demanding — it corre-
sponds to the light beam of a
Nashlight, with a diameter of
hall a metre. covering a dis-
tance of 500 metres in five
hundrediths of a millisecond.
Here. the solution to this
problem was to reflect the
laser beam by a polygon mirror
with six sides that rotates
3.000 times per second
around one of its axes, letting
the beam sweep over a one
millimetre track in on eigh-
teen-thousandth’of &’ setond.
In that time, the tape moves
exactly the distance necessary
for the next track to fall within
the reach of the laser beam.

All the research and devel-
opment work finally culminate
in an optical tape recorder
whose only mechanical parts

are the motors moving the

tape. the rotating mirror and
the lens that focuses the laser
spot. There is no need to wind
the tape over pins and rollers
before playing. recording,
winding and re-winding, and
the optical tape remains in its
closed cassette and is scanned
through a window, so it has a
very shert access time and it
doesn’'t wear out.

Optical tape recording of-
fers a most atiractive way of
storing and distributing vast
amounts of information. A
prototype player developed at
the Eindhoven research labo-
ratories has already been dis-
played at the recent Optical-
Data Storage conference in
Dana Point, California, United
States. However, much work
remains to be done to further
develop the system and tape.
The results described here re-
late only to research: they do
not imply the manufacture, or
market introduction, of new
products. Courtesy—Transcom
Electronics Litd.
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¢ historlic life.

E was the original Lo-
H ugh guy — pre-dating

Sylvester Stallon
Arnold Schwarzenegger, even
before Samson was running
around smacking people with
the jawbone of an ass.

The evidence is a piece of
bone considerably smaller than
an ass jaw: a 29 cenyymentre
fragment of left leg tibia found
in Boxgrove quarry in England.

From that 500,000-year-old
bone, scientists deduce that
Boxgrove man was the
European champion, walking
upright, making tools and
probably beating the stuffing
out of everything around him.

"He had arms like a Russian
shotputter.,” says Dr Simon
Parfit of the Natural History
Museum in London, part of the
teamn working on the bone.
"And he wouldn't be following
any Marquis of Queensbury
rules of gentlemanly combat.”

That Boxgrove man was not

‘a gentleman can be déduced

from the available [acts of pre-
The muscles in
his arms seem a less certain
assumption.

But the knowledge gleaned
from the find is 'not limited to
the direct physical manifesta-
tions of a scrap of bone; it is
also based on what can be read
into the bone and surrounding

objects.

Knowledge of his shotput-
ter's build comes from the
work of experimental
Archaeolagists, who attempt to
reproduce the tools found at
archaeological digs. Boxgrove
man's cutting and scraping
tools were made by flaking
chips from larger pieces of

flint. The size of the chips sug-

gests Boxgrove man
tremendously muscular.

In addition. the bone frag-
ment has a series of muscle
ridges, where muscle attaches
to bone, which indicate an
unusually high amount of mus-
culature. If his leg was excep-
tionally muscular, it is likely

was

hhis arms were too.

Detective work of this order
is necessitated by the frag-
ment's [rustrating silence
inbout all the other bones to
which it was connected — and
the world they collectively
strolled arouind in.

His tools might tell some-
thing about his character.
Parfit ig reluctant to say that
humans 500,000. years ago
were concerned with aesthet-
ics but he notes that many of
the tools found are strikingly
attractive.

“They're beautiful objects.
some perfectly symmetrical.
It's almost as if they wanted
beautiful tools. Mind you, some
of them are quite ugly."

What he cut with his tools
also reveals much about the
man. In the last 10 years more
than 10,000 large mammal
fragments have been found at

the site and hundreds of thou-

sands of small mammal bones.
Each has been laboriously cata-
logued. and examined by mi-
croscope.

‘We know with ccrtalnty
what Boxgrove man was eating
from the cut marks on the
bones [rom his flint tools,” s.ays

-Parfit.

That his menu includcd
bear and rhino as well as deer
and horse only confirms the

by Jason Lothian

ltkelihood of his machismo. No
weapons have been found at

Boxgrove but a nearby. slightly

“younger site has produced® a

wooden spear.

Whether Boxgrove was a
hunter or a scavenger remains
a mystery, however.

'l can't imagine standing
with a wooden spear and hav-
ing a rhino charge you,” laughs
Parfit. But it may ‘have hap-
pened. Alternatively, whole
communities of Boxgrove men
and women might have chased
large predators away from re-

The left shinbone of @ man bom
about 500,000 years ago has
been discovered in Boxgrove
quarry, England. From it,
scientists surmise that "Boxgrove
man” was six feet tall and
weighed over 200 pounds.
Gemini News Service reports on
how such a little bone can yield
so much information.

cent kiMs. Or Boxgrove might
have waited for the largest
carnivores to slake their ap-
petites and then snuck in be-
fore the small carnivores could
strip the carcass.

Dr Mark Roberts, the an-
thropologist directing the dig
at Boxgrove quarry, says scien-
tists need to use anything and
everything when trying to
learn volumes from titbits: "We
use life, the universe and ev-
ervthing. We use an}rthing we

can learn with.”

Anvthing inclhudes the tl:n:th

of voles,

Long ago voles had non-
growing teeth with roots, ideal
for chewing the berries and
soft foods in the woodlands
where they lived. Then, follow-
ing a climate change which
favoured grasslands. they
evolved continuously growing
teeth without roots. The new
abrasive grasses wore teeth
down quickly and without
constantly growing teeth a
vole's life would be short.

The date of this eveolution-
ary change has been deter-
mined. So scientists can
roughly estimate, from the vole
teeth nearest the bone. the age
of the Boxgrove bone.

Anything also includes
Roberts' experience as a
hunter. He has gutted, skinned
and jointed deer with both a
modern knife and with the
flakes and edges found at sites

- like Boxgrove.

Whether a modern blade is
used or the ancient tools. the
process takes about 30 min-
utes.

‘I'd much rather use a
modern knife but a flint would
do the job very well,” Roberts
chuckles.

The effort has also demon-
strated that Boxgrove man was
careful with food preparation.

"When we look at the bones
from the site there is no evi-
dence of Boxgrove smashing
down willy nilly with great
choppers. Most of the marks
are quite small, microscopic.
He Ireated game carefully,”
says Roberts. :

Indeed, Boxgrove man
seems (o have been qguite in-
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ICROBES are danger
M ous. They cause disea.

ses in humans .nd
other animals. but these
unfriendly microbes comprise
a very small fraction. only 20-
50% of the total microbtal
population.

Microbes can be used In
biotechnological plants for the
production of enzymes, various
acids and medicines. Microbes
can also be used in food tndus-
tries, chemical and pharma-
ceutical Industries as well
Some pathogenic microbes are
used for the production of an-
tibiotics.

Besides all these appiica-
tions of micro-organisms sci
entists are trying today to yield
single cell protein (SCP) from
micro-organisms. By defini-
tion. single cell proteins are
micro-organisms cultivated on
industrial wastes or by-prod-
ucls as nutrients to yield a
large cell crop rich in protein.

Nutritive value varies in the
case of SCP with the micro-or-
ganiams used. Protein di-
geglibility values, expressed as
a percentage, range from 65 to
96 for the various cultures
tested.

Bacteria. }*fuats and algae
produced in massive guariti-
ties are attractive sources of
food for animals as well as hu-
mans. The attractiveness of
single cell protein as a food
substitute or supplement is
apparent from the following
characters.

1) Micro-organisms grow
very rapidly. It has been calecu-
lated that algae grown in
ponds can produce 20 tons
([dry weight) of protein per
acre per year.

2) The protein content of
microbial cells is very high.

3] Micro-organisms can uti-
lize a large number of different
::arhun sources as substrates.

iSubstrates are chenncal nu
trienits which are utilized by
miro-organisms for their
growthj

4) Proteins are composed of
amino acids, in other words
amine acids are building
blocks of proteins. There are
20 different types of amino
acids. almost all amino acids
are found in single cell protein
(SCH)

5] Small space is needed
for the production of SCP

An algae Spirulina can be
used for the production of SCP
This species [in dried form)
has been used for centuries
from a lake in Chad. Spirulina
was also eatén by ancient
Aztechs in Mexico. Experi-
mernls on eating Spirulina have
been conducted in USA,
France and Mexico. and as a
result USA and Mexico permit
the sale of Spirulina.

Yeasts such as Saccharo-
myces cerevisac or Candida
utilis can be grown in large
quantities but they lead to
adverse gastrointestinal re-
actions in humans.

in English, the bacterium
Methylomonas methylotrophts
is being used to produce pro-
tein supplements for animal
feed.

The most practical way to
produce algal biomass for pro-
tein is in open ponds in sun-
light. Experiments with the
incorporation of Chlorella and
scendéesmus in human diets
have shown seribus problems,
but Spirulina seems to be suit-
able for human consumption.
The higher growth rate of bac-
teria as compared with other
micro-organisms may often be
of interest In SCP production
but contamination with
patliogenic bacteria is always a
risk. Toxic compounds are
produced by many fungi and

yeasis: thus they are less at-
tractive for SCP preduction
A micro-organisin that is
be grown as a source of protein
must be non pathogenic. non
taxic and they should hawe
good nutritional value. They
should be acceptable as food or
feed. The production costs
must be low = |
Recovery of single-cell or-
daniams are major tasks in the
production of single cell pro-
1ein. Yeasts and bacteria are
normally recovered by cen-
trifugation. Fillamentous organ-
isims may be recovered on ro-
tarary filters, which are
gheaper. It is important to re-
move as much water as possi-
ble prior to fAnal drying. As
human populations expand and
arable land does not. micro-
organisms may become more
important to the food re-
gquiremernits of the world in the

future. Protein is in particu-
larly short supply. Micro-or-
ganisms which can double
their weight in a few hours.
and often in less than an hour
may help case the problem.
The question now is whether
SCP can succeed economically .
Several years afler its auspi-
cious beginning. the Puteen
plant stopped production be-
cause pruteen could not. com-
pete in price with soyabean
meal and fish meal It remains
to be seen whether other SCP
products can compete in the
market place. The price of SCP
is affected by the cost of sub-
strate and the cost of convert-
ing the substrate to usable
protein. But the gquestion re-
mains can technological im-
provement and genetic engi-
neering reduce the cos!t of
SCFP?

The writer is a student of,
Department of Microbiology.
Dhaka University

' Scientists Flesh Out the Bare Bones of History

Archaeological body-building

Muscle rid

indicate extent

|Bone structure
reveals age
- of person
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telligent about how he dressed
his game. His meals were all
cut up sensibly: jeinted where
a butcher would joint, sec-
tioned and gutted in a most
modern fashion.

The shinbone could provide
years of study. There are ani-
mal teeth marks on the bone
as well as what appear to be
marks from flint tools. Aspects
of Boxgrove's diet and medical
history could be revealed by
chemical analysis. In addition,
his age at death might be

asc ined.
ﬁerts and company plan

10 reinvestigate the Boxgrove

site in an effort to learn more.
Their dream — their pot of
gold, according to Roberts — is
to find a skull. From it could be
learned what the fellow looked
like, how much thinking he
did and how healthy he was
when he died.

The site is se rich in pre-
historic relics, says Parfit, each
hole they dig is like a keyhole
through which to peek inte
the past. — Gemini News

About the Author: Jason
Lothian is a Canadian journalist
working in London.
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Discovered at Depths

HOBART, Australia, Nov 22:
Four new species of deep wa-
ter fish have been discovered
in southern "Australian waters,
and many more are likely to be
found, an Australian fisheries
scienitist saild Nov. 10.

The fish. two species of cod
and two species of Ling, were
discovered on little-explored
underwater mountains of the
Australian continental slope 50
kilometres (31 miles) south of
the southern state of
Tasmania, the scientist said.

"The four new species were
found amongst only 12 speci-
mens — this indicates that a
fairly high number of new
species are probably down
there,” Tony Koslow., a fish-
eries biologist with the Com-
monwealth Scientific and In-
dustrial Research Organisation
(CSMRO) told AFP.

"We're looking forward to
the opportunity of assessing
Lhese imporiant environ-
ments.” Koslow said adding

the
biolpgical richness of Ausira-
lian waters which are home to
more than 4,000 known ﬂ'lh

species.

find highlighted the

He said the CSIRO was ne-

gotiating with the French gov-
ermment on the use of a small
manned scientific submarine
used to study sea mounts in
the South Pacific,

The two new cod species

belong to a rare group of fish,
known as paralaemohema’
‘which had previously been
found only in the Atlantic
ocean, Koslow said.

The four new slender. dull-

coloured species were discov-
ered at depths up to 1.300
metres (4,290 feet) during a
population survey of the popu-

lar export fish Orange Roughy,
which ¢ live longer thdn 100

years, he said.

The new fish were only 10-

- 15 centimetired | six inches)
long: hut their age had not yet
been determined



