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GSLV Iaunches consecutively.

ble to There have been just ten
ipto4 launches of GSLV yet - six with
ed to Russian cryogenic engines, and
ission four with indigenously developed
an is cryogenic engines. Out of these,
atellite  only four have been successful

payloads into space more eéffi-
ciently. It is the key to the suc-
cess of any robust space pro-
gramme and in making a space
agency a commercial player.
Very few countries possess this
critical engine technology.

VAR Y SNPS TWISY ET 8 TN W 8 S

o4 4 L L AR e b dd i

its mark in areas like satellite
navigation.
Space Industry in India

Ever since India sent a space-
craft to Mars in 2014, India has
earned its place in the top-rank-
ing space-faring nations (which
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sumers. In advanced space-iar-
ing nations, many of these blocks
have already been deregulated

and privatized to create a value

chain and make a major contri-
bution to the economy. Now that

Continued on page 29
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UNDERSTAND AND INTERPRET MOODS OF THE WEATHER

Pratibha Mishra

R Ramanan from Chennai is one of the

most popular weather forecasters of Tamil
Nadu. He is also called 'Rain Man' by students
as he helps schools declare their 'rain holidays'.
Officially. He is the Director of Area Cyclone
Warning Centre. Unofficially, he is a celebrity on
social media. Ramanan shares, “| came in
weather forecasting because | loved it. | was
good at Geography but | took up Physics in col-
lege instead. At college level, my interest hov-
ered around Atmospheric Physics, and | even-
tually became an observer."

Even though Ramanan works in Chennai, he
depends on information and data from all over
the world, including Malaysia,- Singapore, and
Sri Lanka. He has video-conferences with col-
leagues in Delhi every day, receives information
from small observatories, and also receives pic-
tures from the satellite division and the radar
division. A meteorologist never works in isola-
tion; he has to be abreast of global trends.

Careers in Meteorology have high job securi-
ty and good income. There is a catch though.
Government jobs are considered as jobs with
fixed heurs but 'weather forecasting' is a 24X7
job. Ramanan says that he works on weekends,
and the festivals too. If you are passionate
about the field, jobs in Meteorology are easier
to find — relatively speaking.

Who should take up Meteorology as a career
choice?

Do you look up at the clouds and wonder why
do they look so different? Have you ever won-
dered how that lady predicting weather of the
day on news predicts, where it will rain, and

how much? If you are curious about weather
forecasts and climatic changes, a career in
Meteorology may be your calling.

Meteorology is a branch. of Atmospheric
Sciences, which mainly focuses on predicting

weather and climate, and studying the forces
that bring about change in our environment.
‘Meteorol’ is a Greek word which means some-
thing that occurs high in the sky. Specialists. in
the field are called Meteorologists or
Climatologists or Atmospheric Scientists.

A Meteorologist should be good at Maths and
Physics, and have an avid interest in environ-
mental issues. Good problem solving, decision
making, data analysis, and communication
skills are also required. These days, meteorolo-
gists work using advanced technology and soft-

ware and hence, they should be equipped with
excellent computer skills too.
What do Meteorologists do?

A meteorologist uses various equipments like
thermometer to measure temperature,
anemometer to measure wind speed, barome-
ter to measure atmospheric pressure, rain
gauge to measure precipitation etc. and uses all
the various observations to predict weather
conditions. They also-measure humidity and air
quality. Today, weather forecasting is done
using more complex tools like weather satellites
and dopple radars.

Satellites show cloud formatlons and are
invaluable in studying worldwide weather sys-
tems. Since they can see weather across the

_globe — across the continents, oceans and

poles; and have very detailed data, they can
accurately predict large weather events Iike hur-
ricanes.

In Doppler. radars, sound waves are broad-
cast from a radar antenna, and their reflection is
captured. If they come in contact with an object
like ice crystals or dust particles, the frequency
of their sound waves changes. It is a useful tool
in helping meteorologists track progress of a
storm over time.

Weather forecasts are useful for a variety of
purposes. Every day commuters use it to
decide which routes will be safer for them and
whether they should carry an umbrella or not for
the day. Mountaineers use it to keep them-
selves safe from snow storms and avalanches.
Farmers need the information to decide when to
plant and harvest their crops. Airlines keep a

Continued on page 31
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track of local weather conditions while
scheduling flights. Meteorologists may
also predict onset of storms and
Tsunamis, and issue timely warnings to
.the people in the related areas.

Today, modern weather forecasting
uses a combination of atmospheric obser-
vations, knowledge of historical trends
and patterns, and computer models to
make quite accurate forecasts to upto five
days in advance.

For daily forecasts you see on news,
satellites are launched, weather stations
are set up. weather balloons are used and
local weather observatories are set up.

Popular careers in Meteorology are
Forecasting, Consulting, Teaching and

‘Research.
Meteorology Specializations

Some of the major branches of the field
in which one can specialize are:

'@ Aerology- It is the study of free air not

. adjacent to the earth's surface.

1.; Aeronomy- It is the study of the phys-

. ical properties of the upper atmos-

' phere.

K J Agricultural Meteorology-

Agricultural meteorologists study the

effect of weather on crops, and how

¢~ meteorological predictions can help

. the farmers plant better crops,
improve their crops, and protect them
from adverse weather conditions.

® Applied Meteorology- Applied mete-
orologists use weather information for
specific applications to day-to-day
problems such as designing aircrafts,
controlling air pollution, ‘architectural
designs, air conditioning plants, devel-
opment of tourism in the area, solar
and wind energy projects, and urban
planning.
In fields like fishing, agriculture, civil
aviation, military operations, air and
sea transportation, controlling air pol-

es, tropical cyclones, fronts, depres-
sions and other weather systems.
Eligibility Requirements

Meteorology courses are not as famous
in India as they are in the western world -
mainly because of lack of information. A
number of institutes offer meteorology
courses at the undergraduate level. To
take admission in the Under Graduate
course, you must have cleared 10+2 with
Science stream, and to take admission in
the Post Graduate course, you must have
completed B.Sc in the related field from-a
recognised University. Bachelor courses
are generally of three to four year dura-
tion, Master courses are of two year dura-
tion, and those who choose to become
researchers and scientists in the field will
often need to undergo a PhD programme
in Meteorology which usually takes about
three years to complete.

There is a 1-year Diploma program in
Meteorology too but a Bachelor course is
preferable if you want to make the career
in this field. The Diploma program may be
good for those who already hold a gradu-
ate degree in Physics or Maths and now,
want to foray into this field.

In the Meteorology courses, students
are usually taught about Fundamentals of
Meteorology, Weather Measurement &
Analysis, Weather Forecasting,
Atmospheric Physics and
Thermodynamics, Global Atmosphere,
Marine Meteorology etc. Skills like data
collection, analysis and forecasting; and
computer modeling are also included in
the course.

For specialist fields like operational,
synoptic, physical, environmental or
hydro meteorologists, a Master degree is
often required. The Indian Meteorological
Department (IMD) recruits candidates at
Grade Il level through the Union Public
Service Commission (UPSC), where min-
imum qualification has been specified as:
® B.Tech in Engineering, Computer
~ Science or Computer Application; or

Technology, Kerala
IIT Delhi
IIT Kharagpur .
Indian Institute of
Meteorology, Pune
Maharaja Sayajirao University of
Baroda, Vadodara
® Shivaji  University,
Kolhapur, Maharashtra
Job Prospects for a Meteorologist
As the issue of 'Global Warming' is
heating up and natural disasters like
Tsunami have become more frequent,

Tropical

Vidyanagar,

‘careers in Meteorology have become

more and more popular. Meteorologists
often get employed as researchers or
teachers by colleges, universities, gov-
ernment agencies and private companies.
Weather broadcasting stations, military
departments, environmental agencies,
radio and television stations, industrial
weather research facilities, satellite space
research centers, and global weather
centers also hire meteorologists or clima-
tologists.

Besides the Indian Meteorological
Department, all news channels and agen-
cies broadcast daily weather forecasting.
Each and every airport has a Met office
too which requires qualified meteorolo-
gists. Private architectural firms often hire

‘Climatologists as consultants while

designing houses, buildings, offices,
bridges and flyovers etc.

Construction agencies, transport firms,
and energy production, and agricultural
departments also advertise jobs from time
to time. Researchers and scientists can
get employed by meteorological centres

and institutes like 1ITM, Aryabhatta
Research Instituter of Observational
Sciences, Indian Association for the

Cultivation of Science, Council of
Scientific and Industrial Research, Indian
Council of Agricultural Research (ICAR),
Indian Air Force, National Remote
Sensing Agency, Defence Research and
Development Organization (DRDO) and

increases considerably as one gains
knowledge and experience in the field.
With some experience, one can easily
make around Rs 35,000 per month.

In state-run offices, meteorologists get
paid according to the state pay scale
while in central government jobs and
organizations like IMD and ISRC, salaries
are paid according to Pay Commission.

Most atmospheric scientists often work
indoors in offices, weather stations or lab-
oratories but they may have to go out to
do fieldwork occasionally to collect data
and observe weather events like torna-
does up close. In such cases, they may
observe actual weather conditions from
the ground or may study it from up above
(from an aircraft). In case of emergencies,
they may have to work extended hours.
Sometimes, these scientists may also
create small replicas of weather phenom-
ena to study how things may work in actu-
al weather conditions. 4

Now, computer models have much
improved the accuracy of forecasts which
can be tailored for specific purposes.
Businesses increasingly rely on weather
reports for managing inventory and deliv-
ery services more efficiently. Utility com-
panies also use weather forecasting
reports to buy and sell solar and wind
power. Hence, job opportunities in the
field are definitely on the rise.

Meteorologists may also apply for jobs
abroad, where they can make handsome
salaries. In the US, it was noted that the
job opportunities for meteorologists were
increasing by 9 percent faster than aver-
age. In 2015, the median pay for an
Atmospheric Scientist in the US was
around $89,820 per annum.

(The author is a columnist.
e-mail:-pratibhatana@gmail.com)
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In fields like fishing, agriculture, civil
aviation, military operations, air and
sea transportation, controlling air pol-
lution, space sciences, and studying
trends in the earth’s climatic changes
(such as global warming or depletion
of ozone layer), Meteoro|ogy can be of
great significance.

® Climatology- As the name suggests,
it is about studying the climate of an
area on the basis of its weather
records accumulated over a long peri-
)od of time.

® ‘Dynamic Meteorology- Those who
,are mathematically sound can opt for
this field as it is about creating numer-
ical models to describe atmospheric
processes.

® Physical Meteorology- Physical
meteorologists find out ways to har-
ness renewable energy sources (such
as winder energy) in the best possible
way by focusing on the chemistry of
the atmosphere.

® Synoptic Meteorology- The experts
in this field keep an eye on the move-
ment of low pressure areas, air mass-

|mum qualifi catlon has been specnf ed as

® B.Tech in Engineering, Computer
Science or Computer Application; or

® B.Tech or M.Sc in Electronics.

® M.Sc in Physics, Maths, Applied
Physics or Applied Maths with
Astronomy or Astrophysics as one of
the subjects; or

® Master's in Meteorology, Atmospheric
Sciences or Geo - phy5|cs as one of
the subjects; or

Selected students have to go through 1-
year advanced course in Meteorology at
IMD campuses in Pune or New Delhi.
Science graduates may also get picked

up by IMD through employment

exchanges from time to time.

Where to Study Meteorology?

Most popular meteorology courses in

India are:

® Andhra University, Vishakhapatnam

® Aryabhatta Research Institute of
Observational Sciences, Nainital

@ Center for Atmospheric and Oceanic
Science (CAOS),
Science (11Sc), Bangalore

® Cochin University of Science and

Indian Institute of

Indian A|r Force Natlonal Remote
Sensing Agency, Defence Research and
Development Organization (DRDO) and
Indian Space Research Organization
(ISRO). Space application centers and
airline companies recruit meteorologists
as launching of satellites and scheduling
of flights also depend on weather condi-
tions.

Physical meteorologists study the
transmission of light, energy, sound and
radio waves in the atmosphere. Synoptic
meteorologists may develop new weather
forecasting tools and technology.
Environmental meteorologists may pre-
dict problems due to pollution or shortage
of food, fuel, and water. Hence, different
fields can lead to jobs in different areas.

With satellite-based services increas-

ing, the future of careers in Meteorology
seems to be quite bright at the moment.
Remuneration and Work Conditions
The starting salary of meteorologists
depends widely on their education, expe-
rience and place of employment. Usually,
one may get around Rs 20,000 to Rs
25,000 per month at first but the salary
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