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Galaxy Eco Club, Kedarnath Adavasi High School,
Ambabhona, Dist. Bargarh, Orissa organised a National
Environment Awareness Campaign-2006

RESEARCH & District Science Club, Shahjahanpur, U.P.

celebrated International Women Day on March 8, 2006 and

organised Women Scientist Awareness Programme

Eco Club of Skylight Hr. Sec. School, Pampore, Kashmir, J&K
organised a plantation drive as a part of World Arbor Day
on March 21, 2006; various species of trees especially Poplar
and Chinar were planted, Students also organised awareness
programme on Importance of Ecological balance

The partially eclipsed Sun as photographed through
3%" telescope of Vigyan Prasar on March 29, 2006 at
Technology Bhawan, New Delhi

‘Hello Zindagi - Alvida POPs’-an awareness program on
Persistent Organic Pollutants (or POPs) organsied by Prithvi
Innovations at 11M Lucknow; Students presented a
Handprinted banner to Dr. P.K.Seth, National Co-ordinator of
the POPs program
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Dr. C. V. Raman Vigyan Club, Govt. Sec. School, Dhakari, Pali,
Raj. organised a Solar Eclipse viewing programme on March 29,
2006, about 2000 viewers enjoyed this Astronomical Phenomenon
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fawme 122

fora anfert,
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Question 1: Why do lamps have glass chimneys?

T 2: FFDT Y W 3 SIS DI 91 IR I SBerd
8?

Question 2 : Why does corn pop when it is rooasted?

397 1919 §9 9o U¥ Hol —

faue ye=maret —12 2 VIPNET Questionnaire -122
o= TR VIGYAN PRASAR
T-50, SRICYIAA TRAT, A-50, Institutional Area,
Fex 62, TSI — 201 307 Sector 62, Noida - 201 307
S9) (U.P)

Correct Answer of Astronomy Crossword-11

Name of the Winners:-

1. Mr. Toyiba Anadil, Baramula, Jammu & Kashmir

2. Ms. Medha, Lucknow, U.P.

3. Mr. Pratik R. Prajapati, Manas, Ganganagar, Gujarat

Congratulations..! An Astronomy kit will be sent to all

winners. .
a Editor
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Astronomy Corner
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Astronomy Crossword-13

Dear Friends,

Welcome to Astronomy Crossword. Solve the Crossword
and send it to VIPNET News till May 31, 2006. The three
winners will be selected by draw of lots from received correct
entries. The names of winners will be announced in June
2006 issue. Winners will get an Astronomy activity kit as a
prize by post. Please send your entries to: -

Astronomy Crossword-13

VIPNET News, Vigyan Prasatr,
A-50, Institutional Area, Sector 62,
Noida-201 307 U.P.

Astronomy Crossword-13

Horizontal Clues

3. Greek Mathematician who first measure the diameter
of earth fairly accurate

6. Inthe life cycle of Sun, this is the last element to be act
as a source of energy for Sun

7. In Black Hole, matter continues to shrink in a point
named as...

8. Seventh planet in the solar system

9. Inrefracting telescope, first end will have objective lens
while in the other end will have...

Vertical Clues

1. Brightest star in the constellation Orion and looks red
in color

2. Greek philosopher who supported the idea of Earth is
sphere (384 BC)

3. When electron jumps from lower energy orbit to higher
energy orbit then the type of electromagnetic spectra
generates is knows as...

4. Twelfth satellite of planet Uranus

5. Second Galilean satellite of planet Jupiter

Q Arvind C. Ranade
rac@vigyanprasar.com
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Methodology & Technique

The Science of Weather Forecasting

Introduction: “Partly cloudy sky with possibility of shower or
thunder shower in some areas”, “Mainly clear sky, not much
change in day temperature”, these are some of very common
weather predictions available to public from our Meteorological
Department. Many people sometimes wonder: can we have a
better weather forecast? People come out from their home,
look at the sky, and think perhaps they can make a better
prediction of weather. Is it possible to make deterministic
weather predictions 4 to 5 days in advance, or 10 days in
advance, or a month or season in advance?

An exciting branch of science has made it possible to answer
some of these questions that come to minds of people in
general. This branch of science “Numerical Weather Prediction
(NWP)” allows deterministic weather prediction using high-
speed computers about 10 days in advance for any specific
locations. This branch of science
has also been used to give an
indication of monthly mean or
seasonal mean features of
climate conditions in advance.
So, it is now possible to predict
by using scientific methods, if the
coming month or season will be
hotter, colder, or drier or wetter
than normal. The strength of this
branch of science is such that
scientists have used related tools
to project the state of climate for
coming 100-200 years. Human
activity has led to increase in
greenhouse gases (e.g. carbon
dioxide, methane, nitrous oxide
etc.) in the atmosphere. It is now
possible to say scientifically that
this increase in greenhouse
gases due to human activity
leads to global warming, climate
change and in future, occurrence
of extreme weather conditions
would be enhanced, so that we
can take mitigation measures.

Various scientific techniques of weather forecasting exist.
In conventional or synoptic methods, a detailed analysis of
current weather reports of a region of interest is carried out.
The current weather patterns are mentally associated with
past analog (similar) situations and forecasts are prepared
based on the assumption that the current situation will evolve
following the past analog situation. Skill of this method depends
on the experience of the forecaster and is generally good for
providing useful forecasts in short range (less than 2-3 days)
only. The statistical method establishes suitable regression
equations, or sophisticated statistical relationships between
several variables based on past records. A statistically
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CRAY SV1 Supercomputer at National Centre
for Medium Range Weather Forecasting
(NCMRWEF), Noida

Q Sarat C Kar
sckar@ncmrwf.gov.in

significant relationship is then established between the variable
we want to predict, the predictand and other variables containing
some signal about the variables we want to predict (predictors).
For example, a statistical model for all India monsoon rainfall
(predictand), Seas Surface Temperature conditions in the
eastern Pacific, or Indian Ocean, and snow cover over the
Eurasia region are the predictors. The statistical procedures
are good for short-range and for long-range forecasts (seasonal
mean). However, statistical relations between predictand and
predictors change frequently, so it is difficult to use this method
as a stable method.

History of NWP: The Norwegian scientist V. Bjerknes in 1904
had given a two-step plan for weather forecasting. He wrote: “If
it is true, as every scientist believes, that subsequent
atmospheric states develop from the preceding ones according
to physical law, then it is apparent
that the necessary and sufficient
conditions for the rational solution
of forecasting problems are (i) a
sufficiently accurate knowledge of
the state of the atmosphere at the
initial time, (ii) A sufficiently
accurate knowledge of the laws
according to which one state of the
atmosphere develops from another”.
L. F. Richardson, in 1922,
published his strikingly original
scientific work “Weather Prediction
by Numerical Process”. This book
is one of the most remarkable
books on meteorology ever written.
In this work, Richardson
constructed a systematic
mathematical method for predicting
the weather and demonstrated its
application by carrying out a trial
forecast. His innovative ideas were
fundamentally sound, and the
methodology proposed by him is
essentially that used in practical
weather forecasting today. However, there were certain
weaknesses in his methods, and so his trial forecast failed
miserably, and his ideas were eclipsed for decades. One of
the major weaknesses of Richardson’s work was his inability
to remove the meteorologically irrelevant high-frequency gravity
wave solutions from his predictions. In 1950, J. Charney and
his coworkers removed some of the problems associated with
Richardson’s work by using filtered equations (did not have
the gravity wave solutions) and made the first successful
computer generated forecasts.

Physical forces: The science of weather forecasting has
grown tremendously since then. The NWP technique considers
that we can have physical laws, which govern the atmospheric
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Methodology & Technique

motion. Itis assumed the atmosphere is a gaseous substance
following natural gas laws over the earth surface. The spherical
rotating earth and the atmosphere above it are heated up due
to solar radiation, and earth also emits in long waves heating
up the atmosphere. Solar heating is not uniform over the entire
globe. So, atmosphere is a gaseous substance on a rotating
non-uniformly heated spherical surface. When airflow takes
place over the earth surface, it encounters oceans, seas, lakes,
the surfaces of which are very smooth. Air also encounters
mountains, hills, trees, forests, agricultural, and barren lands.
These varieties of surfaces obstruct smooth airflow. Evaporation
occurs over the sea, and from wet surfaces. In an unstable
atmosphere, the moist air rises above to form clouds. The
clouds reduce the solar radiation reaching the earth surface at
that location. Condensation of clouds occurs leading to
precipitation and release of latent heat. This latent heat is added
to the atmosphere to heat it up further. A part of rainfall goes
on to wet the land surface and the other part goes as run-off.
Energy is transported from near the equatorial region to the
poles through atmospheric motion, Most important aspect of
the atmospheric motion is that conservation principles are
always maintained. The mass, momentum, energy and
moisture is always conserved in the atmosphere.

Atmospheric model: A mathematical model of the
atmosphere is based on these conservation principles and is
a set of differential equations for each dependent variable
describing the atmosphere: pressure, temperature, humidity
and components of wind velocity. So, we have hydrodynamic
equations of motion, the continuity equation, the equation of
state and the equation of thermodynamics and a conservation
equation for water substance in the atmosphere. A complete
model is then formulated using known forces responsible for
atmospheric motion such as the heating/cooling due to
radiation, convection, cloud processes, evaporation from
surfaces, drag to atmospheric motion due to surface conditions
(e.g. rouged mountains, trees, water bodies) etc. The solution
of these equations allows existence of atmospheric motions
in all scales. It is therefore essential to simplify them so that
solutions related to the scale of motion of interest are retained.
Theoretically, it is required that the model equations are solved
for infinite number points over the globe. However, due to limited
computing capability, the model equations are solved over finite
number of “grid points” where each grid point represent the
average properties of atmosphere over a specified area. The
forcing terms are then parameterized to represent the area
covered by the grid point.

Global and regional models: Weather over a region gets
affected in few days by movement of weather systems that
are present far away from the region of interest. For example,
a cyclonic storm which is developing near the Andaman Islands
today may intensify and move to the coast of Orissa after 3-4
days, and will also start affecting plains of Uttar Pradesh after
5 days or so. Weather systems forming over Caspian Sea or
Mediterranean Sea affect weather over Kashmir and Delhi after
4-5 days. To make meaningful predictions for a region 4-5
days in advance, the mathematical model needs to be solved
over avast region, even if the region of interest is not so large.
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Generally, for predicting weather beyond 3 days, the model is
solved for entire globe. These are called “Global Models”.
However, for short-range weather forecasting, one can use
“Regional Models” which have limited area domain.

Data for NWP: As mentioned earlier, it is required that the
initial state of the atmosphere is known so that the
mathematical model based on physical laws can predict the
future state of the atmosphere. The meteorological services of
each country under the umbrella of World Meteorological
Organization (WMO) take observations of the atmospheric
conditions every day. They send balloons carrying instruments/
sensors to measure the pressure, wind, temperature and
moisture in the atmosphere, in addition to taking ground-based
observations. Aircrafts have observing systems, and ships in
the sea carry out special observations. Buoys are deployed in
sea/oceans. State of the atmosphere is also observed through
various space-based satellites. All these observations are
exchanged every day to all the countries through a global
telecommunication system of WMO. Once these observations
are available in a weather prediction center, these data are
analyzed, initial conditions for the atmospheric models are
prepared, and weather forecasts are then made using the
atmospheric models.

NWP in India: In India, weather forecasting using
mathematical models is being carried out at the National Centre
for Medium Range Weather Forecasting (NCMRWF). Several
Global and Regional models are used for the purpose.
Supercomputers such as CRAY, and PARAM are employed
for the purpose. It has been demonstrated that useful
deterministic weather prediction over India is possible using
NWP techniques. Advanced level research works are being
carried out to further improve the skill of weather prediction.

The India Meteorological Department (IMD) provides short-
range weather forecasting (up to 2-3 days) using synoptic
method as well as numerical models. In medium-range time-
scale, NCMRWF issues predictions using both global and
regional atmospheric models. For seasonal timescale, IMD
uses statistical methods for all Indian monsoon rainfall
predictions. The scientific basis for long range monsoon rainfall
forecasting is that there are several signals prior to the
monsoon, which are indicative of its likely performance. From
1988 to 2002, IMD used a statistical model termed as
“Parametric and Power Regression Model” which used 16
regional and global land-ocean-atmosphere parameters,
physically related to the Indian monsoon rainfall. Since 2003,
the model has been modified to use some new parameters
and some of the old parameters, which have lost statistical
significance have been removed. However, prediction of the
Indian monsoon rainfall has remained a challenge for
atmospheric scientists. Several scientists at NCMRWF, IMD,
Indian Institute of Science, Bangalore, Indian Institute of
Technology, Delhi and Indian Institute of Tropical Meteorology,
Pune are engaged in research to develop numerical model for
monsoon prediction.

For more information you may visit to NCMRWF website:-
www.ncmrwf.gov.in
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Puzzle & Problem

1. What four consecutive letters of the alphabet can be
arranged to spell a familiar four letter word?
Answer:
The Consecutive letters R, S, T, U, will spell “rust” or
“ruts”

2. Inthe 10 cells of given figure inscribe a 10 digit number
such that the digit in the first cell indicate the total
number of zeros in the entire number, the digit in cell
marked “1” indicates the total number of 1's in the
number and so on to the last cell, whose digit indicates
the total number of 9’s in the number. The answer in
unique. (Zero is a digit)

0 12 3 4 56 7 8 9

Answer:
The only answer is 6,210,001,000 L
Q Kapil Tripathi

kapil@vigyanprasar.gov.in
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