
E-MEGHA 

 

I N D I A N  M E T E O R O L O G I C A L  
S O C I E T Y  A H M E D A B A D  C H A P T E R  

WINTER ISSUE March 2021 



It’s  a pleasure for me to write a foreword for E-Megha, 
which  brings out its new issue commemorating the 
theme of the World Meteorological Day 2021: The 
ocean, our climate and weather. This year’s WM day 
also commences the inauguration of a decade of 
proposed stimulated efforts for ocean science with 
innovation: to be known as United Nations Decade of 
Ocean Science for sustainable development (2021-

2030). It is well known that Ocean is one of the most important components of the 
Earth-Atmosphere System, and is responsible for regulating the Earth's Climate. 
Such categorical efforts will hopefully spur to offset the impact of climate change. 
In fact, recent studies do show that the ocean uptake of carbon dioxide could drop 
as carbon emissions are cut. Similarly India has also very recently initiated a project 
on mapping genomes in the Indian Ocean. This research is first of its kind in the 
country, which aims to understand the response of ocean to climate change in an 
area navigating more than 10000 nautical miles.  

Apart from scientific research and expeditions, sensitizing the community on 
climate change is yet another area of focus and joint deliberations. Here the role of 
IMSA  is absolutely commendable and one of its forte is the Newsletter E-Megha.  
In fact, in today’s virtual world of E-meeting, E-learning, E-conference etc., I believe, 
E-Megha has been very forward-thinking, since it was conceptualized as an 
electronic Newsletter almost a decade earlier. I would like to congratulate the E-
Megha team for their efforts in bringing out this very contemporary Newsletter with 
a wholesome fraternization of science, aesthetics and community information. I 
would also request the IMSA members to contribute more actively to E-Megha.   

Wishing you all, the best of health, spirit and contentment!!  
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From the Chairman’s desk 
 

rksharma@nrsc.gov.in 

Dr. Raj Kumar 

E-Megha Team  heartily congratulates 

IMSA Chairman Dr. Raj Kumar  

for assuming the post of  
Director, National Remote Sensing Centre. 
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Ahmedabad chapter is one of the active 
chapters of Indian Meteorological Society (IMS) 
dedicated in spreading awareness of 
meteorology and allied subjects in different 
parts of the society. Although our activities in 
the last year were severely affected by the Covid-
19 pandemic, yet we organized a good number 
of events with the help of digital platforms. All 
the events were highly successful and it was all 
because of the active support and well wishes of 
our members. 
Following the tradition of our society, we 
organized the annual Monsoon talk on October 
16, 2020. This time the talk was delivered 
online by Dr. M. Mohapatra, Director General 
of Meteorology (DGM), India Meteorological 
Department (IMD), New Delhi on “Monsoon – 
2020: Scientific Issues and Challenges”. More 
than two hundred members from different 
chapters of IMS attended the event. 
Last year IMS-Ahmedabad chapter (IMSA) in 
collaboration with the Indian Society of 

Remote Sensing – Ahmedabad Chapter (ISRS-
AC) and the Indian Society of Geomatics – 
Ahmedabad Chapter (ISG-AC) celebrated the 
Antarctica Day on December 01, 2020. In this 
event, an online talk on “India in Antarctica” 
by Dr. Rasik Ravindra, Former DDG, GSI and 
Former Director NCPOR was organized. 
In 2021, IMSA began its activities by 
celebrating the National Science Day, jointly 
with ISRS-AC and ISG-AC. On that occasion, 
a popular talk on “Raman Scattering: Its 
usefulness in Science and Society” by Dr. Som 
Kumar Sharma, Associate Professor, Physical 
Research Laboratory was held on February 28, 
2021. 
In the coming months of this year, we plan to 
celebrate the World Meteorological Day, 
Ozone Day, etc. as usual. I believe all our 
future events will be of grand success by 
enthusiasm and support from our members. 
Finally, advancement of science cannot be 
accomplished without publication of scientific 
outcomes. IMSA offers the scope of publishing 
scientific results from its members through its 
newsletter E-Megha. I am extremely thankful 
to the entire editorial team of E-Megha for 
bringing out this Winter issue of E-Megha in 
proper time. Like the earlier issues, I hope this 
issue of E-Megha will be highly accepted by our 
members. 

Secretary’s Report 

Dr. Abhisek Chakraborty  

abhisek1984@sac.isro.gov.in 



Dear Readers, 

 

Welcome again to yet another exciting issue 

of E-megha!! As we wrap up the winter 2020-

21, we take a closer look at the  weather 

experienced by the country. Needless to say, 

it was a peculiar mix of contrapositions. 

During the year 2020, the  annual mean land 

surface air temperature averaged over the country 

was +0.29  °C above normal (based on the data of 1981-2010). However, this is noticeably 

lower than the Global mean surface temperature anomaly of +1.2 °C and also considerably 

lower than the highest warming of +0.7 °C during the year 2016. (Source: IMD, Press release). 

 These  kind of juxtaposition of observations leads to several conjectures regarding 

feedback mechanisms and plausible factors. In a similar vein, the celebration of World 

Meteorological Day, on 23rd March 2021, marks the decade long introspection and focused 

efforts under the theme “The ocean, our climate and weather”.  Connecting with the 

theme, this issue of E-Megha brings to limelight the Ocean  and its linkage to climate, with 

interesting articles on the same. For our readers, we also bunch together useful and 

informative summary of Gujarat winter season 2020-21, Book review of a pioneering book on 

remote sensing, Science  and Technology News etc.  In October 2020, IMSA lost one of its 

stalwarts Dr. Pranav Desai Sir (IMSA Chairman 1995-97), who has touched all our lives with 

his simplicity, altruism  and quest for science. E-Megha team pays homage to his noble soul 

and hopes we all carry forward his rich legacy.   

We feel happy to note  that the baton is being passed to a very enthusiastic, innovative and 

creative generation, as is evident from our student’s section. We acknowledge all the 

student contributors of 2020, and sincerely hope that  the student’s section continues to be  

crowning  glory of the  Newsletter.  

E-Megha also congratulates the IMSA members for their achievements, and seeks their 

valuable inputs and support for the upcoming issues. Please send your feedback to: 

 

 

From the team of E-Megha, here’s wishing you all a very safe, healthy, rewarding and 

enjoyable year ahead  !!! 

 

Editorial  

emegha.imsa@gmail.com 

“To appreciate the beauty of 

a snowflake, it is necessary 

to stand out in cold” 

—Aristotle 
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Compiled by: Suchandra Aich Bhowmick 



Were it not for the oceans, our Earth would have suffered much 
more warming because of industrial pollution. Oceans moderate 
our climate because of their large thermal inertia. They also 
absorb about one quarter of the atmospheric carbon dioxide 
(CO2), an important green house gas, which has increased from 
280 ppmv (parts per million volume) to 400 ppmv during the last 
̴250 years due to increasing human use of fossil fuels. Our ability 
to predict future climate is hampered because of limited data on 
CO2 drawdown by the oceans, both physical, by dissolution, and 

biological, through photosynthesis by marine phytoplankton that 
contain chlorophyll. 

As solubility of gases in the ocean decreases with increasing sea 
surface temperature, colder waters at higher latitudes dissolve CO2 
and sink to the deeper oceans by a process known as solubility 
pump. This sinking flux is approximately balanced by the diffuse 
upward flux of CO2 into warmer, tropical surface waters. Further, 
there is a net removal of CO2 from the atmosphere to the deeper 
ocean through phytoplankton, known as the biological pump. 
This is more efficient in the tropical oceans, e.g., in the Peru 
margin, northern Indian Ocean with twin basins - the Arabian Sea 
and the Bay of the Bengal.  

The efficiency of the biological pump is driven by the 
availability of nutrients, especially macronutrients such as 
reactive nitrogen (Nr) in the tropics. Nr is known to limit 
the biological productivity in the surface ocean in many 
regions. Thus, nitrogen is an essential nutrient for growth 
of marine biota and hence understanding the processes 
(marine nitrogen cycle) by which nitrogen is added to the 
oceans is important.  

We have measured photosynthetic transfer of carbon by 
the oceans during several research expeditions by taking 
water samples from different depths of the oceans using a 
rosette sampler fitted with a CTD (Conductivity-
Temperature-Depth) sensor (Fig. 1). This marine biological 
productivity is defined as the photosynthetic conversion of 
inorganic carbon (CO2) to organic carbon (starch). There is 
a supply of this fixed carbon from the sunlit layers of the 
ocean to the darker, deeper layers through the biological 
pump, termed as export productivity. This is believed to be 
approximately equal to ‘new productivity’, the fraction of 
the productivity sustained by the input of new nutrients 
into the euphotic zone, over annual time scales under 
steady state (under the condition when influx = outflux). 
Nitrogen is lost from the ocean, as when organic matter 
sinks, it consumes dissolved oxygen, after which dissolved 
nitrate is reduced to N2O and N2 that bubble out. 

The Oceanic Nitrogen Cycle 

Nitrogen, as a building block in the amino acids, is a 
fundamental element in marine biogeochemical cycles. The 
fluxes of nitrogen within and among its reservoirs comprise 
the global nitrogen cycle. Molecular nitrogen (N2) is the 

Arvind Singh 

Physical Research Laboratory,  

Email: arvinds@prl.res.in 

Understanding Marine Nitrogen Cycle 

and quantifying it holds important 

linkage with climate prediction.  
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Figure 2. Trichodesmium bloom observed by the first 
author during May 2009 in the Eastern Arabian Sea 

(Copyright: Arvind Singh) 

Figure 1. Rosette sampler fitted with CTD (Conductivity 
Temperature Depth) sensor, an instrument that is need-
ed to collect seawater and estimate its physical properties 

(Copyright: Arvind Singh) 

Primary production in indian ocean 



most abundant (78% by volume) gas in our atmosphere, but 
can be utilized only by a specific group of land based plants 
called legumes and marine microorganisms, known as 
diazotrophs. Most other organisms prefer oxidized or reduced 
forms of nitrogen, i.e., NO3

–, NH4
+, because of this requires 

much less energy than to break the triple bond of N2 (N≡N), 
which is 226 kcal per mole of N2. 

N2 fixation is a microbial process mainly performed by 
cyanobacteria. In this process, cyanobacteria convert molecular 
nitrogen into NH4

+. A specific group of microorganisms, 
known as diazotrophs can fix N2, despite the fact that large 
energy is required to break the triple bond. These 
microorganisms convert N2 into NH4

+ with their special 
enzyme, nitrogenase, and in this way ocean gains ‘new’ 
nitrogen. Such microorganisms like Trichodesmium (Fig. 2) 
occur in the northern Indian Ocean. Diazotrophs flourish in 
the absence of Nr and in warm waters. Iron and phosphate are 
the key nutrients that decide the fate of N2 fixing 
microorganisms. N2 fixation has the potential to influence the 
oceanic uptake of CO2 by introducing ‘new’ nitrogen which 
supports primary productivity.  

Some of the processes in the marine nitrogen cycle are as 
under: (i) Nitrification is an aerobic process that happens in 
the depth just below the sunlit ocean. NH4

+ gets oxidized to 
NO3

— in this process. (ii) Uptake of NO3
— by phytoplankton 

and its incorporation through nitrate reduction is known as 
assimilatory nitrate reduction. It is an important input of 
nitrogen for many microorganisms. (iii) Ammonification (or 
remineralization) is the conversion of organic nitrogen in to 
NH4

+ through microbial process. This is part of decomposition 
of organic matter by heterotrophic microbes. (iv) 
Denitrification is a multi-step reduction of NO3

— to N2 gas. In 
addition to nitrogen sink, heterotrophic denitrification is 
regarded as the major remineralization process in the oxygen 
deficient zones in the ocean because heterotrophic bacteria 
release NH4

+ from organic matter while respiring NO3
—. (iv) It 

is very well established now that apart from denitrification, 
anaerobic ammonium oxidation (anammox), a 
chemoautotrophic process that fixes inorganic carbon, is also a 
cause for reactive nitrogen loss from the ocean. Anammox can 
occur if dissolved oxygen concentration < 1.1 μmol L-1. 
Recently it has been discovered that denitrification dominates 
over anammox in depleting nitrogen from the Arabian Sea. 
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However, at most other oceanic regions, a major fraction of 
nitrogen is lost by anammox. (vi) Dissimilatory Nitrate 
Reduction to Ammonium (DNRA) is a microbial process in 
which NO3

— or NO2
— is converted to NH4

+.  

Oceans gain nitrogen through wet and dry deposition of tiny 
particles (aerosols) in the atmosphere and through riverine 
fluxes. Upwelling/eddy diffusion is another inherent nitrogen 
source to photic zone of the ocean but this occurs in limited 
and specific areas of the ocean, e.g., in the western Arabian 
Sea during summer. Nitrogen inputs from fertilizer use on 
land and waste discharge are also probably limited to the 
coastal regions. 

New Nitrogen Inputs and Productivity in the northern 
Indian Ocean 

New production estimates are attractive as they are a measure 
of annual carbon export from the sunlit ocean layer to the 
deeper parts of the ocean. We analysed data on new, 
regenerated and primary production data from a series of 
research cruises that were conducted during 1994-2007 in the 
northern Indian Ocean. Statistical analysis suggested 
significant linear correlation between primary production and 
sea surface temperature (SST), sea surface salinity (SSS), 
phosphate (PO43-), Si, and P:Si ratio. Spatial variation in new 
production could not be significantly explained by multiple 
linear regression. More experiments in the Bay of Bengal are 
needed to confirm our unprecedented findings of high export 
in the region. These added significantly to the marine 
productivity data base, used for assessing the impact of CO2 
budget on climate. 

These decade long data further suggested that new 
production rates are quite comparable in the Arabian Sea and 
the Bay of Bengal. In addition, eddies were shown to enhance 
new production in the Bay of Bengal. Primary production is 
moderate (<300 mg C/m2/day) in the Bay of Bengal, and the 
western Arabian Sea is the most productive part of the 
northern Arabian Sea (a few g C/m2/day) (Fig. 3). Our most 
significant finding was that the Bay can play a greater role in 
the draw down of excess atmospheric CO2 than hitherto 
realized. There is just one study on N2 fixation experiment in 
the eastern Arabian Sea, which was limited to coastal region. 
To quantify the marine nitrogen cycle better, it is imperative 
to estimate N2 fixation with the ‘newly’ established 
techniques. 

 

Figure 3. Primary productivity in the Indian Ocean 



The increase in carbon dioxide level in the ocean 
water is defined as Ocean acidification.  It is referred 
to as the process where the pH (Hydrogen ion, H+) 
of the oceans decreases as a result of uptake of 
excess carbon dioxide. The carbon dioxide and the 
associated compounds in the sea water column gets 
increased due to excess CO2 drawdown from 
atmosphere and via air-sea exchange process. The 
carbon dioxide is taken up by marine phytoplankton 
and other plants during photosynthesis. The 

amount of gases dissolve in sea water depends on 
physical parameters like temperature and salinity. As 
per principle, the temperature or salinity of sea 
water decreases, the amount of CO2 that can be 
absorbed, increases. The negative logarithm of 
Hydrogen Ion concentration (pH) decreases with 
effect of Ocean acidification. The increase in 
hydrogen ion results in decrease in pH. The 

approximate pH of typical ocean water is around 8. 
If it decreases, then the water is termed as acidic 
and if pH increases, it is termed as basic or alkaline. 
The carbon dioxide is dissolved into the Ocean 
surface from the atmosphere and then moved to 
the deep ocean through physical processes and 
biological processes. The CO2 in linkage to 
hydrogen ions in sea water forms the compounds 
like bicarbonate (H2CO3), carbonic acid (HCO3), 
etc. which decreases the concentration of carbonate 
in sea water. While the carbonate is important for 
marine organisms as they use carbonate in 
combination with calcium, to form exoskeletons, 
shells or other structures (e.g. corals). Some of the 
excess Hydrogen ions will combine with carbonate 
to form bicarbonate, therefore reducing the 
availability of carbonate to marine organisms 
(Gatusso and Hansson, 2011). Ultimately, the 
carbonate ions regulate the pH of sea water. 
Research indicates that as ocean acidification 
continues, reflecting increasing CO2 emissions, it is 

The current century has observed huge 

societal progress and abrupt changes in 

CO2 emission , perhaps leading to high 

ocean acidification. 
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Fig.1 Estimated change in seawater pH caused by human-created CO2 between the 
1700s and the 1990s, from the Global Ocean Data Analysis Project (GLODAP) 

and the World Ocean Atlas. 

OCEAN ACIDIFICATION 

R. K. Sarangi 

Space Applications Centre, 

Email: sarangi@sac.isro.gov.in 



mammals. More research on this topic from the 
current perspective are of ardent concern! 
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likely that although some species will be tolerant, 
it will impact many organisms and processes, 
including composition of communities and food 
webs (Turley and Gattuso, 2012). The large time 
scale change in Ocean acidification process has 
been slower during previous centuries (Fig.1). 
But, the current century has observed huge 
societal progress and abrupt changes in CO2 
emission and hence has been of human concern.  

Carbon dioxide in the atmosphere has been 
increasing since industrial times because of use of 
energy in homes, burning of fossil fuels from 
industry, emissions from vehicles and 
transportation, etc. All these have been 
evidenced with the decrease in pH of Ocean over 
the time period (Caldeira and Wickett, 2003). 
Breakdown of exoskeletons and shells of marine 
organisms have been the concern. Evidences 
show that some shelled organisms build shells 
more slowly, and some shells weaken and 
dissolve in acidic environments. Increased acidity 
can lead to coral reef decline (Fig.2), which has 
been a major concern. Even there has been 
concerns by researchers and scientists that 
increased acidity might interfere with marine 
mammal communication. Evidence indicates that 
sound can travel farther in the increasing acidic 
ocean water medium, resulting in louder 
environment that could confuse marine 
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Fig.2 View with an example showing coral bleaching in ocean (whitening of the corals due 
to calcification). 
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Mangroves are often viewed as climate change indicators, 
owing to its sensitiveness to any disturbance in the 
environmental settings. Under the gradual changes in 
climatic conditions, mangrove forests undergo a spatial 
shift from their traditional domain. Reductions in the 
severity and frequency of discrete freezing events have 
favored the poleward shift of mangrove forests. Another 
climate-driven range shift is the gradual conversion of the 
salt marsh into mangroves, primarily driven by regional 

warming. The prehistoric climate-driven mangrove range 
shift is evident from the stratigraphic samples of present 
flood plains, where mangroves have been flourishing 
during the mid-Holocene times. 

The gradual climatic changes and its interaction with 

extreme events have permanently changed the 
environmental conditions at several places that have 
resulted in the degradation of mangroves. Press and pulse 
associated with climate change and extreme events are 
attributed to the extensive mangrove dieback. Ecosystem 
response under the changing climatic trends is not 
immediate, rather it is considered as a cumulative 
response to long-term stresses. As the mangrove area 
degrades, it significantly affects the biodiversity of the 

region. The mangrove area is a preferred breeding 
ground for diverse marine and terrestrial organisms. 

The Andaman and Nicobar archipelago consists of 572 
scattered islands, located broadly parallel to the 
subduction zone trench known as the Sunda trench. 
The dense mangrove forest fringing the coast and over 
the tidally inundated regions is one of the most 
important florae of the Andaman and Nicobar Islands. 
Rhizophora apiculata is the dominant vegetative 
component of mangrove followed by Bruguiera 
gymnorrhiza, Rhizophora mucronata, Ceriops tagal 
and Bruguiera sp. The December 2004 earthquake and 
the associated tsunami have extensively devastated the 
vegetation, specifically the mangrove forest along the 

coastal region. 

The northern Andaman Island have 
uplifted to about 1.2 m during the 
earthquake. The uplift have resulted 
in the reduction of tidal influx 
reaching the mudflats. The 
desiccation associated with reduced 
tidal influx have resulted in vast 
mortality of the mangrove forest. The 
total mangrove cover estimated from 
2003 and 2019 satellite images is 
around 8,600 and 2,100 ha 
respectively. Figure 1 shows the 
satellite estimated mangrove cover 
and its change at northern Andaman 
Island. Around 150 ha of mangrove 
area is newly formed over the 
mudflats emerged during the 

earthquake. It is estimated that around 
6,500 ha of the mangrove forest area were destroyed 
which accounts for around 75 percent of the 2003 
mangrove cover. 

The mangrove mortality, however, was a gradual 
process rather than any direct consequence of the 
earthquake or associated tsunami. The mangroves have 
survived on the moisture, salinity and nutrients 
retained in the soil. The coastal geomorphology as well 
the plant demography had changed significantly since 
the tide ceased to inundate because of the coastal 

Ratheesh Ramakrishnan* &   

Preeti Rajput 

Space Applications Centre, 

Email: *ratheeshr@sac.isro.gov.in 

Mangrove dieback under coastal 
geomorphological change 

Satellite data  shows change of  a vast 

area of mangrove forest to barren area 

and subsequently to terrestrial vegetation. 
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Figure 1: Satellite estimated mangrove cover during 2003 and 2019. 



salt and other wastes and maintains the 
geomorphology of the region thereby making the 
substrate porous for nourishment and mangrove 
reproduction. The reduction in the tidal 
inundation is an immediate consequence of the 
earthquake, while deterioration of the mangrove 
forest has certainly lagged for more than a year. As 

mangroves are 
p r e f e r r e d 
habitat for 
diverse marine 
and terrestrial 
organisms and 
act as a vital 
food source 
and juvenile 
shelters for 
various fish 
species, the 
extensive loss 
of mangrove 
a r e a  m a y 
a d v e r s e l y 
affect a large-
scale biological 
ecosystem. 
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uplift. Satellite data analysis shows that a vast area of 
the erstwhile mangrove forest had changed to barren 
area and subsequently to terrestrial vegetation. Figure 2 
shows the change in mangrove cover area and of 
succession of terrestrial plant at Elizabeth Bay at the 
northern Andaman Island. Field observations also 
affirm the succession of shrubs, creepers and isolated 
tropical trees like 
Macaranga sp. that has 
grown during the 
period (Figure 3).  

As the  seawater 
inundation ceased, the 
b i o g e o c h e m i c a l 
conditions of the 
m u d f l a t s  h a v e 
transformed and are 
presumed to cause 
hostile conditions for 
the mangroves to 
sustain. Tides help in 
the mangrove growth by 
exclusion of other 
v a s c u l a r  p l a n t s , 
d i s t r i b u t i n g  t h e 
nutrients, flushing the 

Figure 2: Change in mangrove cover area and of succession of terrestrial plant at Elizabeth Bay, Northern Andaman and 
Nicobar Islands. The inset graph shows the change in the total mangrove cover area at Elizabeth Bay. 

Figure 3: Field photographs showing the peats of the dead mangroves surrounded by succession of marshy and terrestrial 
vegetation and peats of dead mangrove trees buried under creepers at Radhanagar Nala and Elizabeth Bay 
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Cold wave in Gujarat State for December 2020 
to February 2021  Manorama Mohanty 

IMD, Ahmedabad 

Email: met_mm@yahoo.co.in  

During winter season December 2020 to February 2021, Gujarat state as a 
whole did not experience much severe weather events. There was no cold 
wave occurrence over Gujarat region nor any severe thunder storm 
activities over Gujarat state during the winter season 2020-2021. There 
were cold wave and sever cold wave events over Saurashtra-Kutch 
subdivision  during months of  December and January and on February 
2021 there was no cold wave events over the subdivision. There were only 
few spells of cold wave events over the subdivision during the December 
2020 and January 2021, and events were confined at isolated pockets over 
Rajkot, Junagadh, Porbandar and Kutch districts. Sever cold wave spell 
occurred  at Naliya station in Bhuj district. The station recorded 
temperatures around 3 °C, which  was the lowest minimum temperature in 
the region during 26th, 27th and 28th  January 2021, whereas the normal 
minimum temperature for the station for the same period is 15 °C.  

Source: IMD Press Release 

The anomalies were computed with respect to base period of 1981-2010. The dotted line indicates the 
linear trend in the time series. The solid blue curve represents the sub-decadal time scale variation 
smoothed with a binomial filter.  

Annual mean land surface air temperature anomalies averaged over India 
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On a Lighter Note 
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Book Review By  Dr. Abhineet Shyam 

At the outset, I congratulate the authors, Dr. 

George Joseph, a doyen in the field of remote 

sensing with pioneering contributions in 

realization of space-based electro-optical sensors 

in ISRO and Prof. C Jeganathan, an accomplished 

academician at BIT Mesra, Ranchi, with vast 

experience of research and teaching in remote 

sensing and its applications, in bringing out the 

third edition of the book titled “Fundamentals of 

Remote Sensing” in 2018.  

The previous editions of this book were 

released in 2003 and 2005, respectively, 

which were authored by Dr. George Joseph 

alone. Over the period of these thirteen 

years, there have been several developments 

in the field of remote sensing payload 

technology, processing and applications. 

And it was appropriate that the authors did 

think of bringing out a new edition with 

incorporation of chapters and appendices on 

the newer developments to make the book 

not only voluminous but also in sync with 

the time. The collaboration with Prof. C. 

Jeganathan for the current edition itself 

shows a great need and wider popularity that 

earlier editions had, and now the current 

edition of the book shall have, as I wish it 

does, in academic institutions across India 

and in other countries.   This edition has a 

total of 12 chapters and 8 appendices and a 

section of color plates containing examples 

of colored satellite images of different 

features for visual analysis. It holds on to the 

chapters on fundamental concept such as 

radiometry, photonic interaction with matter, 

spectral signatures etc. from the first and the 

second editions while at the same time it is 

enriched with addition of newer elements on 

remote sensing measurement techniques, 

sensors and geospatial technologies.  

 

“Fundamentals of Remote Sensing” 
(Third Edition) 

by  

Dr. George Joseph and Prof. C Jeganathan 
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The focus of this review is accordingly to emphasize the novel aspects of remote sensing introduced 

in the revised edition and what more could be added in the future edition.  

A new concept of defining spectral bandwidth along with specification matrix for complete 

characterization of electro-optical sensors is included in the chapter on overview of Earth observation 

sensors. A large number of earth observation systems use linear arrays for pushbroom scanning and 

for the benefit of the reader, this has been dealt with at length in a simplified manner in the chapter 

on optical-infrared sensors (Chapter-6) illustrating with examples from LANDSAT, LISS and SPOT. 

Inclusion of separate sections on hyper-spectral imager and hybrid array as well as active pixel 

detector adds to the comprehensiveness of this edition. What more can one ask for! The chapter-7 on 

microwave sensors has two important updates in terms of summarized yet simplified explanation of 

RISAT-1 and a relatively detailed exposition of the ground penetrating radar (GPR)- instrument 

aspects, operational details and linkages to parameters setting the performance criteria of GPR. In the 

chapter on platforms, the addition of spacecraft subsystems and a section on global navigation 

satellite system (GNSS) are two striking and much-sought for inclusions. A separate appendix on 

GNSS remote sensing with bifurcated sections on GNSS Meteorology and GNSS Reflectometry 

gives beginner-level descriptions to the two newer approaches to remote sensing of atmosphere and 

ocean using GNSS. Chapters-9 and 10 deal with data reception and data products, and data analysis 

with retention of conventional visual and digital interpretation techniques. Some novel concepts like 

image fusion, which is a contemporary technique for merging low resolution with high resolution 

remotely sensed data and object-based classification technique which is a multi-scale integration of 

the contextual classification approach and more efficient for high resolution data will prove to be 

beneficial at the working and research level. The applications of remote sensing for earth resources 

management spanning from agriculture to water and desertification to archaeology are discussed 

systematically and in sufficient detail in chapter-11 with many new aspects such as assessment of 

agricultural drought, remote sensing for earth system science studies, a simplified flowchart of crop 

production and discussing ways to decipher buried archaeological sites using remote sensing data. 

The advantages of WebGIS and need for spatial data infrastructure in modern times of e-Governance 

are vital inclusions in the last chapter of the book apart from the basics on geographical information 

system (GIS). The concepts are well-illustrated with diagrams, that are mostly in black and white, 

and appropriate formulae. Apart from the 8 appendices, the book has a list of acronyms and over 700 

references including several web URLs (for digital savvy readers!) for additional reading.  

However, addition of some sections on satellite constellations, Sentinel data processing and 

analysis, on NavIC (popular name for Indian Regional Navigation Satellite System (IRNSS)) 

constellations and applications, more recent classification systems etc. seems to be desirable.  

Nevertheless, the absence of these does not take away the purpose of the book to educate and make it 

a reference book for all sections of readers. The authors have surely benefited the readers across a 

vast spectrum of undergraduate and post-graduate students, academicians as well as professional 

careerists in remote sensing with a single repository of knowledge base in remote sensing 

technology, data analysis and applications that this edition has come out to be. I am sure it will be 

well-received by all of the above stakeholders.  

With Best Wishes! 
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Science and Technology News 
 

Impact of Global Warming on Thunderstorms  

In a recent study published in Nature Reviews Earth and 
Environment, a team of researchers led by Prof. Hayley Fowler 
have shown that rising temperatures will result in future rainfall 
extremes at a much greater rate, with the largest impact seen on 
Thunderstorms, resulting in more flash floods. The team have 
analysed the data from observational, theoretical and modelling 
studies to arrive at this conclusion. [Source: phys.org]  

 

Link to the paper: DOI: 10.1038/s43017-020-00128-6). 

 

 

The growing demise of coastal communities  

A team of researchers, led by Prof. Robert Nicholls, Director of 
UK’s Tyndall Centre for Climate Change Research, have found 
that the coastal communities across the globe are facing relative 
sea-level rise up to four times faster than the global average. The 
numbers reported are quite alarming, with the coastal sea-level 
rise ranging between 7.8 mm to 9.9 mm per year, as compared to 
the global average of 2.6 mm per year. This has raised major 
concerns for the authorities and research communities worldwide  
[Source: phys.org]   

 

Link to the paper: DOI: 10.1038/s41558-021-00993-z.  

 

Extreme Weather in US puzzles Satellites  

During the month of February, 2021, the US region was hit by a 
severe winter storm, bringing in extreme cold waves, which left 
GOES-East satellites confused and puzzled. The satellite products 
mistook the ground as cloud tops, as the freezing cold wave 
resulted in ground temperatures ranging from 0° C to —10° C.   
This can be clearly seen the image where the land areas are 
marked in purple/violet colours, which are generally used for 
colder cloud tops. As many as 30 states were affected by this cold 
wave, resulting in several mortalities and injuries. This was also 
reported in various news media channels, reports and journals. 

[Source: Insider] 

Link to the article:  https://www.businessinsider.com/extreme-cold-in-texas-winter-storm-has-confused-
weather-satellites-2021-2?r=US&IR=T  

http://dx.doi.org/10.1038/s43017-020-00128-6
http://dx.doi.org/10.1038/s41558-021-00993-z
https://www.businessinsider.com/extreme-cold-in-texas-winter-storm-has-confused-weather-satellites-2021-2?r=US&IR=T
https://www.businessinsider.com/extreme-cold-in-texas-winter-storm-has-confused-weather-satellites-2021-2?r=US&IR=T
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Mega Ice-Berg broke off from Antarctic Ice Shelf 

A major crack developed in the Brunt Ice Shelf of Antarctica in 
November, 2020 which eventually grew until the giant ice-berg 
broke off on 26 February, 2021. The size of the ice-berg is 
estimated to be more than 20 times the size of Manhattan City. 
This was the third major incident in the last decade, as 
explained by the British Antarctic Survey (BAS). The BAS 
Halley VI research station, dedicated to study of atmosphere 
and space weather, is also located in the Brunt Ice Shelf, and is 
unlikely to be affected by this splitting. [Source: Sciencealert]  

Link to the paper: https://www.bas.ac.uk/media-post/brunt-ice-
shelf-in-antarctica-calves/  

 

Space Hurricane over North Pole  
As per a recent analysis published by the Shandon University in 
China, a space hurricane appeared over the North Pole on 20 
August, 2014, as per the satellite data records. The hurricane 
was detected in the Earth’s upper atmosphere, which consisted 
of large flowing swirl of plasma, extending till the 
magnetosphere, over a span of eight hours. The diameter was 
estimated to be of 1000 km and vertical extent from 110 km to 
860 km. The spiral arms exhibited rotational speeds upto 2100 
m/sec. [Source: Sciencealert]  
Link to the paper: https://www.nature.com/articles/s41467-
021-21459-y   
 

Evidence of tectonic activity on an Exoplanet  

For the first time, astronomers have reported evidences of 
tectonic activity on an exoplanet, LHS 3844b. This is a rocky 
planet outside our solar system, which is slightly larger than the 
size of Earth. There are no signatures hinting towards presence 
of any atmosphere on the exoplanet, leaving it’s surface 
completely exposed to its parent star, resulting in surface 
temperatures around 800o C during the day time. The detailed 
findings based on observations and model simulations have 
been published in the Astrophysical Journal Letters. [Source: 
Sciencealert]  

Link to the paper: https://iopscience.iop.org/article/10.3847/2041-8213/abe400 

 

Science and Technology News (Contd.) 

Compiled By: Sambit Kumar Panda 

https://www.bas.ac.uk/media-post/brunt-ice-shelf-in-antarctica-calves/
https://www.bas.ac.uk/media-post/brunt-ice-shelf-in-antarctica-calves/
https://www.nature.com/articles/s41467-021-21459-y
https://www.nature.com/articles/s41467-021-21459-y
https://iopscience.iop.org/article/10.3847/2041-8213/abe400


Name: Dr. Rashmi Sharma 

Award: Satish Dhawan 
Award-2019 

Date Received: December 
18, 2020 

Organization: ISRS 

Brief: This award was given 
in recognition of pioneering 
a n d  s i g n i f i c a n t 
contributions in satellite 
o c e a n o g r a p h y ,  d a t a 
assimilation and sensor 
definition studies. 

Awards and Recognition (2020) 

Name: Dr. C. P. Singh 

Award: P. R. Pisharoty 
Memorial Award-2020 

Date Received: December 
18, 2020 

Organization: ISRS 

Brief: This award was 
given in recognition of 
o u t s t a n d i n g  a n d 
pioneering contributions in 
the area of remote sensing 
a p p l i c a t i o n s  f o r 
environmental studies. 

Name: Dr. Prashant Kumar 

Award: Associate of  IASc, 
Bangalore (2020-2023), 
Member of INYAS) 

Date Received: December 
18, 2020 

Organization: IASc, INSA 

Brief: This award was 
given in recognition of 
o u t s t a n d i n g  a n d 
pioneering contributions in 
t he  a re a  of  D ata 
Assimilation and Numerical 
Weather Predictions. 

Superannuation 

Dr. C. M. Kishtawal, ex-chairman of IMSA, superan-
nuated on 30th September, 2020 from Space Applica-
tions Centre, Ahmedabad. Dr. Kishtawal received his 
M.Sc. degree from Kumaon University, Nainital, In-
dia, in 1982 and the Ph.D. degree in atmospheric sci-
ences from the Indian Institute of Technology, Delhi, 
India, in 1995. Since 1983, he served as a Scientist with 
the Indian Space Research Organisation, Ahmedabad, 
India. From 1998 to 2000, he was a Research Associate 
with Florida State University, Tallahassee, FL, USA. 
During 2009–2010, he was a Visiting Scientist with 
Purdue University, West Lafayette, IN, USA. He has 
made outstanding contributions in numerical model-
ing and satellite-based observational applications for 
the understanding and prediction of tropical cyclones.  
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E-Megha appreciates the students contributors  

for the year 2020 

SIDHIKSHA DEB 
Class: VI 

Udgam School for Children  

ANIKA SHUKLA 
Class: VI 

Udgam School of Children 

SOHAM ACHARYA 
Class: VIII 

Delhi Public School, Bopal  

AYUSHMAAN SINGH 
Class: X 

Kendriya Vidyalay, SAC 

ARYAVARTA SINGH 
Class: XI 

Kendriya Vidyalay, SAC  

SOHAM DUTTA 
Class-III 

DAV International School  

POORNIMA RATHEESH 
Class: V 

Kendriya Vidyalay, SAC,  



Student’s  Corner : Musing of budding poets 

The View from a Window Seat 

SOHAM ACHARYA 

Class: 8 

DPS-Bopal , Ahmedabad 
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SHAURYA SINGH 

Class: 6 

DPS-Bopal , Ahmedabad 

The plane took off, from the runway on the cliff 
and it rose up. 

All around me were flat clouds, stratus, they are 
called 

As well as fluffy cumulus, or heaps 

As I looked out of my window seat, I saw a flat 
base become a ragged top 

Beautiful, cloth like stratocumuli. 

As the plane rose above the stratocumuli, I 
looked up. 

The fluffs of cloud called altocumuli, nick-
named the social clouds 

Out of the window, I saw, sliightly below the 
rising plane, boring altostrati 

Spelling the arrival of rain. 

Passing over a black nimbostratus, the bringer 
of rainfall 

I saw the most beautiful clouds out there,  

The cirri, cirrostrati and cirrocumuli 

All as lightly fluffy as can be 

Reminding me of tufts of cotton 

Cruising over these clouds, the plane started 
to lower 

It was time for departure. 

That is when, miles from our runway, I saw, 
the tallest of all clouds 

A cumulonimbus, or, as I like to call them, a 
cloud tower. 

It was massive, stretching from just above the 
surface to as high as the eye could see. 

Finally, after a tiring flight, we landed. 

I walked out of the airport.  

To Sweden with some snowfall 

To Amazon with birds’ calls 

To Kerala with green lush 

To New Zealand with no rush 

To America with good people 

To Tyrol with cute beetles 

To Paris with monumental loveliness 

To Greece with old flourishness 

To Babylon with old memories 

Wonders to Places 

To England with royal stories 

To Delhi with an amazing taste 

To California with amazing praise 

To Japan with pink flowers 

To Thailand with boat rowers 

To everywhere with happy smiles 

So that every place flourishes and shines 

And only if we humans care 



Student’s Corner: The World as we see it !!! 

 SIDHIKSHA DEB 

Class: 6  

UDGAM SCHOOL FOR CHILDREN, 

Ahmedabad 

SAMAR SINGH 

Class: JR. KG 

DPS Ahmedabad 

  

ANIKA SHUKLA 

Class: 6  

UDGAM SCHOOL FOR CHILDREN, Ahmedabad 
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