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Message from the Chairman.,

I am happy to see that the issue of Dec 2022 is being released. During the last six months, IMS
CC has actively organized the seminars by involving the renowned scientists and academia with a
great participation of students and research scholars from various colleges and universities. The
articles written by the authors in this issue are very much interesting in the context of learning
science. I am very much thankful to them for their valuable contribution.

I congratulate the editorial team of Breeze for their efforts in bringing out this issue.

I request all the IMS members and readers of the Breeze newsletter to write their views and sug-
gestions to us for further improvement.

I also take this opportunity to inform you that I have represented the IMS Ordinary General Meet-
ing that was held during TROPMET 2022 at [ISER Bhopal on 1st Dec 2022.

Thank you very much,
Yours sincerely,

T\ Laghm) kil
Dr. T.V. Lakshmi Kllmar

Associate Professor
SRM Institute of Science and Technology, Kattankulathur
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Editor’s Desk :

Dear Esteemed members, greetings to you all.

As mentioned in the Chairman's message the Breeze Issue Vol 22 Issue 22 Issue 2 due in Dec 2022 is be-
ing released and uploaded on the IMSCC website.

I am happy to share the activities after the last issue with added enthusiasm. IMSCC proceeded with ac-
tions decided in Local council.

1.The Scientific lecture on the interesting topic "Clean Energy Resistance and Role of Meteorological Da-
ta" was delivered on 25th August 2022 at Regional Meteorological Centre Chennai. The talk was deliv-
ered by Dr.K.Balaraman, Director General of National Institute Of Wind Energy (NIWE) Chennai. A very
informative talk which is needed in the present situation of searching for renewable energy to save our
Earth from Climate Change disasters likely. The lecture was well received by IMS members IMD Scien-
tists Faculties and students of famous educational institutions Loyola College, Women's Christian College,
Anna university and SRM University.

On this occasion a book titled "The 4th Umpire Weather and Cricket " written in Tamil by IMS Member
Mr.E. R.Sukumar Rtd Meteorologist was released by Dr.Y.E.A.Raj Former DDGM RMC Chennai and
Past Chairman of IMSCC

2.A webinar was arranged on 16th Sept 2022 in connection with World Ozone Day. The lecture was de-
livered by Dr.Achuthan Jayaraman Former Director NARL-ISRO on the topic "Protecting Ozone Lay-
er". The participation by various scientific institutions and accadmicians. The famous IGCAR arranged for
special view to their organisation. Dr.T.V.Lakshmikumar Chairman IMSCC was the Moderator .

3.A Scientific Lecture was delivered on 25th Nov 2022 by Prof. R.R.Krishnamurthy HOD of Applied
Geology and Director of University of Madras Guindy Campus Chennai on the most usefull topic
"Coastal Management with reference to Natural Disasters"

The interactive session was very educative.

On request from the Faculties and Students I as the Secretary gave a brief talk on Weather ,Climate, Nat-
ural disasters especially on Tropical Cyclones and the activities of India Meterological Dept.

The programme was well attended by Faculties Students from Anna University SRM University Ethiraj
College for women Chennai INSCC members and IMD Scientists

A press release was issued to the media.

The famous news daily The Hindu published in their e-paper about the special talk.

4.The Chairman took special interest and first time IMSCC issued e-participation Certificates to the Facul-
ties and Students which was appreciated by institutions

5.IMSCC participated in all the webinars arranged periodically by IMS National Council.

6.A New Year 2023 Greetings card was prepared and sent to all the members.
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7.0n invitation from Madras University Guindy Campus I participated in their programmes
(a)Inauguration of a division in the Applied Geology Dept and had the opportunity to interact with
the respected Vice Chancellor of University of Madras.

(b)A Scientific Lecture by a internationally reputed Scientist Prof. Alexander V.Babanin,Prof of Ocean
Engineering,Director,Centre for Disaster Management and and Public Safety Department of Infrastructure
Engineering , Faculty of Engineering and Information Technology , The University of Melbourne Victoria,
Australia.

I had the golden opportunity to interact about the Role of Ocean data in Meteorological forecasting.

8.0n my request Dr.Kesaveni Muthiah, Director Ocean Dept Anna University ,Dr.Rajesh Katyal Addi-
tional Charge DG NIWE and Dr.S.Soundarrajaperumal Executive Director i/c Tamilnadu Science and

Technology Centre Chennai agreed to be in the list of probable resource persons.

My sincere thanks to the Chairman and his research scholars, Ashok Williams and Bharath J who were
helpful in bringing out this issue of Breeze.

I appreciate those who sent articles for this issue Editorial board

I request all the members to take active participation in the activities with valuable suggestions to main-
tain the prestige of IMSCC.

With thanks and Regards.

Q\SWQl}J:’\::jS

R.NALLASWAMY.
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Protecting the Ozone Layer
A Jayaraman

Former Director, National Atmospheric Research Laboratory
Gadanki 517112, AP, India

jayaraman.achuthan@gmail.com

It is well known that the ozone layer in the earth’s atmosphere absorbs the ultraviolet radiation emitted by
the Sun and protects all life forms on Earth. If there is a reduction in the ozone concentration the UV dosage
at the earth’s surface will increase causing sunburn, skin aging, DNA damage, immune suppression, genetic
mutations, abnormal cell proliferation which can lead to carcinogenesis. In 1970, Prof. Paul Crutzen published
a paper in the Quart. J. R. Met. Soc., on “The influence of nitrogen oxides on the atmospheric ozone content”
pointing out for the first time the possibility of catalytic destruction of ozone in the stratosphere by nitric ox-
ide (NO) and Nitrogen Dioxide (NO2). Later, in 1974, Molina and F. Sherwood Rowland co-authored a paper
in the journal Nature highlighting the threat of CFCs to the ozone layer in the strato-
sphere. Chlorofluorocarbons are manmade substances, widely used as refrigerants and chemi-
cal propellants in form industries. These discoveries were initially disputed by chemical manufacturers and

chemical industries involved with the production of CFCs.

Following the prediction of possible ozone depletion at the stratospheric level, several scientific organizations
around the world conducted balloon, rocket and satellite-based measurements to obtain the vertical distribu-
tion of ozone concentration. In India, IMD was involved in the ozone measurement by using Dobson ozone
spectrophotometer and by using balloon borne ozone sondes. ISRO used rocket borne UV photometers for
obtaining the ozone profile up to about mesospheric altitudes. No appreciable ozone depletion was found
until 1985 when a long-term decrease in stratospheric ozone over Antarctica was found and published in Na-
ture by Joseph C. Farman and his co-authors working at The British Antarctic Survey. They categorically stated
in their paper, “assessments of the effects of human activities on stratospheric ozone using one dimensional
models for 30°N have suggested that perturbations of total ozone will remain small for at least the next dec-
ade. Results from such models are often accepted by default as global estimates. The inadequacy of this ap-
proach is here made evident by observations that the spring values of total ozone in Antarctica have now fall-
en considerably”. It is interesting to note that NASA had already launched Nimbus 7 satellite in October 1978,
which was a low altitude earth orbiting satellite and carried the Total Ozone Mapping Spectrometer (TOMS)
to obtain the total column ozone values around the globe. However only after the publication of springtime
ozone loss over the Antarctic in 1985, the satellite data over the Antarctic were analysed and published in

Nature in 1986 confirming the springtime Antarctic ozone decrease.
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Discovery of the springtime ozone depletion and confirmation that it is caused due to manmade CFCs led to
the formation and adoption of the Montreal Protocol, which is an agreement to cut CFC production and take
necessary steps towards the worldwide elimination of CFCs from aerosol cans and refrigerators use. The
original was agreed on 16 September 1987 by 56 countries and entered into force on 1
January 1989. Currently 16" September is celebrated as World Ozone Day around the globe. The Montreal
Protocol has undergone eight revisions, in 1990 (London), 1991 (Nairobi), 1992 (Copenhagen), 1993
(Bangkok), 1995 (Vienna), 1997 (Montreal), 1998 (Australia), 1999 (Beijing) and 2007 (Montreal). The Royal
Swedish Academy of Sciences has decided to award the 1995 Nobel Prize in Chemistry to Paul Crutzen, Ger-
many, Mario Molina and Sherwood Rowland, USA for their work in “atmospheric chemistry, particularly con-
cerning the formation and decomposition of ozone”.

Adoption and strengthening of the Montreal Protocol has led to reductions in the emissions of CFCs. The
Intergovernmental Panel on Climate Chane (IPCC) in its review in 2005 concluded, “based on ozone observa-
tions and model calculations that the global amount of ozone has now approximately stabilized. Although
considerable variability is expected from year to year, including in polar regions where depletion is largest,
the ozone layer is expected to begin to recover in coming decades due to declining ozone-depleting sub-

III

stance concentrations, assuming full compliance with the Montreal Protocol”. However, assuming full com-
pliance with the Montreal Protocol has been challenged by Dhomse and co-workers in their paper, “Delay in
recovery of the Antarctic ozone hole from unexpected CFC-11 emissions” published in Nature Communica-
tion, December 2019. They report that, “The recently discovered increase in CFC-11 emissions of ~ 13 Gg
yr-1 may delay recovery. So far, the impact on ozone is small, but if these emissions indicate production for
foam use much more CFC-11 may be leaked in the future. Assuming such production over 10 years, disap-
pearance of the ozone hole will be delayed by a few years, although there are significant uncertainties. Con-

tinued, substantial future CFC-11 emissions would delay Antarctic ozone recovery by well over a decade”.

Another important issue is that Hydrofluorocarbons (HFCs) which replaced CFCs are now widely used in air
conditioners, refrigerators, aerosol spray cans, foam production etc. While these chemicals do not deplete
the stratospheric ozone layer, they have high Global Warming Potential, up to about 14,000. Their contin-
ued usage is expected to add up to 0.4°C to global warming by the end of the century. Realizing this fact,
United Nations Environment Programme adopted a legally binding accord (the Kigali Amendment, October
2016) to phase out hydrofluorocarbons (HFCs) in an amendment to the Montreal Protocol. Accordingly,
Chemical manufacturers are asked to phase down the production and use of HFCs. This is bound to affect
the refrigeration industry.

Recent covid pandemic has highlighted the importance of establishment and maintaining of Cold chain, a
low temperature-controlled supply chain with uninterrupted series of refrigerated production, storage, and
distribution of vaccines, along with associated equipments and logistics, to reach out the remotest interiors
of the country. Refrigeration is also essential to preserve and extend shelf life of products, such as fresh agri-
cultural produce, seafood, frozen food, and chemicals. Phasing out of HFCs necessitates more R&D and new

innovations in refrigeration technology.
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Agro-meteorology, Climate change and Climate Smart Agriculture (CSA)

K. Raja, Regional Meteorological Centre, Chennai

raja.k.imd@gmail.com

Agro-meteorology is an applied science which deals with the relationship between weather/climatic
conditions and agricultural production. The word ‘Agro-meteorology’ is the abbreviated form of Agricul-
tural meteorology. It deals with the study of physiological conditions of the plants or animal’s environ-
ment. It also studies the relationship between crop production and the surrounding climatic conditions
and includes horticulture, animal husbandry, forestry and others. The study of agricultural sciences is

incomplete without the incorporation of agro-meteorological knowledge and information.

In the late 1870s, the International Meteorological Organization (redesignated as World Meteorological
Organization) began to discuss the application of meteorology to agriculture and forestry. At the begin-
ning of the 20th century, research in agricultural meteorology focused on increasing the profitability of
farming. In the 21st century, instead, the main goal of agricultural meteorology is to ensure food securi-

ty and guarantee sustainability.

Climate change and extreme weather events, such as recurrent droughts or floods, are among the main
challenges faced by 21st century agriculture. All over the world, farming communities need to adapt to a
changing climate. At the same time, they are confronted by the necessity to increase food availability for

a growing population, and also to ensure a sustainable use of natural resources.

In the first half of the 20th century, agrometeorological studies considered climate a fixed entity but sus-
tainability issues were not a priority. However, climate change and extreme weather events, such as re-

current droughts or floods, are among the main challenges faced by 21st -century agriculture.

Agrometeorological services have become essential because of the challenges provided by increasing
climate variability and associated extreme events as well as climate change, all of which affecting the

socio-economic conditions, especially of developing countries.

In this sense, agricultural meteorology has become very different from what it was a century ago. In the
current agenda of agricultural meteorology, high priority is there in promoting a climate-smart agricul-
ture that can ensure food security in an age of climate change, but also guarantee agricultural sustaina-

bility and reduce or remove greenhouse gas emissions.

All over the world, farming communities need to adapt to a changing climate. Climate change and ex-
treme weather events also threaten farmers in industrialized countries and they are posing new chal-

lenges to research and application in agricultural meteorology.
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Like many other branches of weather and climate research, agricultural meteorology is also increasingly

becoming a computational science, where models and simulations are as important as field research.

CLIMATE-SMART AGRICULTURE (CSA); A pathway to poverty alleviation, food security, and climate adap-

tation and mitigation:

To alleviate some of the complex challenges posed by climate change, agriculture has to become “climate
smart”. Climate-smart agriculture (CSA) is an integrated approach to managing landscapes-cropland, live-

stock, forests and fisheries—that address the interlinked challenges of food security and climate change.

Food and Agricultural Organization (FAO) of the United Nations defines CSA as “agriculture that sustainably
increases productivity, enhances resilience (adaptation), reduces/removes Green House Gasses
(mitigation) where possible, and enhances achievement of national food security and development goals”.

FAO coined the term CSA in the background document prepared for the 2010 Hague conference on Food
Security, Agriculture and Climate Change. The CSA concept was developed with a strong focus on food se-

curity, for now and the future, including adaptation to climate change.

Climate Smart Agriculture (CSA) is an integrative approach to address the interlinked challenges of food

security and climate change, that explicitly aims for three objectives:

1. Sustainably increasing agricultural productivity, to support equitable increases in farm incomes, food
security and development;

2. 2. Adapting and building resilience of agricultural and food security systems to climate change at multi-

Climate-Smart Agriculture

l el 3

Sustainably
Helps farmers increases Reduces
build resilience agricultural greenhouse
to adapt to production gases, where
climate change and incomes possible

To achieve all this, Climate-Smart
Agriculture advocates for the use of farmers’
local knowledge to ensure easy adoption.

Food and Agriculture 7, AT
o Organization of the Woriling for#ZBIOHunDBI
United Nations o
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Fig courtesy: solidaridadnetwork.org

India is slowly adapting to climate-smart techniques of farming which will help to change the environment

of India and reduce greenhouses gases from agriculture practices.

In India, the Maharashtra Project for Climate Resilient Agriculture, is one of the largest CSA projects the
World Bank has financed to date, is estimated to yield climate change improvements of US$386 million. As
of June 2020, 3,09,800 project beneficiaries have adopted climate-smart agriculture practices, and 56,602

hectares of land have benefitted from improved irrigation and drainage technologies.

Since 2014-15, India has had a National Mission for Sustainable Agriculture (NMSA) to promote climate-
friendly agriculture. On the private sector front, companies like ITC, Mahindra and a few others have

spearheaded the CSA approach in rural India and this has been largely successful.

India’s Integrated Agro-meteorological Advisory Service (IAAS) program is one of the largest agrometeoro-
logical information programs in the world. IMD took over leadership of the IAAS in 2007 and launched a
District-level Agrometeorological Advisory Service (DAAS) in 2008, with the aim of providing relevant

weather information and management advisories at a district scale across the country.

The agricultural advisories currently reach some 2.5 million smallholder farmers across India. Studies have
shown that farmers receiving IAAS advisories have yields 10-15% higher and costs 2-5% lower than farmers
not receiving the advisories, largely as a result of using more modern agricultural production technologies
and practices, better irrigation and pest and disease management, and improved post-harvest technolo-
gies. Since it started in 2007, the service has had an estimated economic impact of more than USD 10 bil-

lion.

11
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According to the Ministry of Agriculture, the government is taking various smart agriculture initiatives such
as:

e Crop yield prediction model using Artificial Intelligence (Al): In 2018, the National Institution for Trans-
forming India (NITI Aayog) partnered with IBM for developing a crop yield prediction model using Al. This

helps in providing real-time advisory to farmers.

e Al sensors for smart farming: The Indian government has partnered with Microsoft for empowering
small-holder farmers in India. The partnership seeks to increase the income of the farmers through
greater crop yield and superior price control using Al sensors. The partnership would help boost the

adoption of Al in farming.

e Drones for monitoring soil and crop health: The government has launched a project, Sensor-based Smart
Agriculture (SENSAGRI), involving six institutes. In this project, drones would be used for smooth
scouting over land fields, for collecting precious information and transferring the data to farmers on a
real-time basis. The project would be funded by institutes such as Ministry of Communication and Infor-
mation Technology (MCIT), Department of Electronics and Information Technology (DEITY), Information
Technology Research Academy (ITRA) and Indian Council of Agricultural Research (ICAR).

Smart farming is much more efficient than the traditional methods of farming. Smart farming, which in-
volves the application of sensors and automated irrigation practices, can help monitor agricultural land,
temperature, soil moisture, etc. Moreover, smart farming can help integrate digital and physical infrastruc-

tures which would benefit small farmers.

CSA can include innovations such as agro-advisory services and weather insurance, solar water pumps, com-
munity-based & on farm water management; adaptive varieties of crops, breeds and seedbanks; sustainable

livestock management, integrated nutrient management using biogas and minimum tillage.
Some of the key initiatives taken towards climate resilient agriculture:

Initiatives like PM Krishi Sinchayee Yojana (Agri productivity), PM Fasal Bima Yojana (Agri Insurance), Soil
Health Card, Paramparagat Krishi Vikas Yojana (Organic farming), National Agriculture Market (e-NAM) and

other rural development programmes are positive interventions.

The World Bank Group (WBG) is currently scaling up climate-smart agriculture. In its Climate Change Action
Plan, the World Bank committed to working with countries to deliver climate-smart agriculture that achieves

the triple win of increased productivity, enhanced resilience, and reduced emissions.
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Connection of Black Carbon Aerosols to the rainfall over Chennai
V. Arunima®, M. Ashok Williams 1& 2 A.P. Lingaswamya, T.V. Lakshmi Kumar

Atmospheric Science Research Laboratory, SRM Institute of Science and Technology, India
Indian Institute of Tropical Meteorology, Ministry of Earth Sciences, Pune, India
Department of Physics, G. Pulla Reddy Engineering College, Kurnool, India
lkumarap@hotmail.com

In the present work, we study the relationship between aerosol and atmospheric processes causing rainfall.
The Aerosol optical depth (AOD) obtained from MODIS (Moderate Resolution Imaging Spectroradiometer)
Terra and Aqua satellite, Black Carbon (BC) mass concentration from Aethalometer (AE-31) along with the
rainfall from IMD (Indian Meteorological Department) and Lower Tropospheric Stability (LTS) from radio-
sonde observations, Outgoing Longwave Radiation (OLR) from ERA5 have used in this study. We used time
series analysis, Wavelet Coherence (WTC) technique and Principal Component Analysis (PCA) to study the ob-
jectives.The study have been carried out for the north-east monsoon (October - December) of 2011 to 2019
over SRM IST location (12.81°N, 80.03°E). Our results show that i) a connection of aerosol with the atmospher-
ic stability and thus cause the rainfall, ii) more dependence of LTS on rainfall compared to OLR, which is a

proxyof convection and iii) BC aerosol show 14% of variability in rainfall over the study location.
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Figure 1. Time series plots of LTS, OLR, AOD, BC and Rainfall during the NE monsoon of 2011 to 2019

LTS is ranging between 10K and 20K these days. In the case of OLR, the amount is extremely high.However,
AOD has shown a lot of variances throughout time. The amount of black carbon in the atmosphere these days
is extremely high. The right bottom shows the mean value of each parameter during the last 92 days. The

charts clearly demonstrate how the points differ from the mean value.
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Figure 2: Time series showing the average of BC, OLR, LTS, AOD and Rainfall during the prior rainy
days and later rainy days

In the OLR time series it showing a negative peak conversely LTS is showing a positive peak 1 day prior. AOD
is very less in an amount in the rainfall day. Also, one day before the monsoon day AOD value seems to be
very high. This may be because of scavenging and may also be due to someother reason. Likewise in the

case of BCis very low in the atmosphere in the time of rain.
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Here seven (7) parameters are taken; OLR, AOD, BC LTS at two different pressure levels and Vertical ve-
locity at two different pressure levels. In this scree plot first component-OLR is showing almost 30 per-
centage of variation. And the second parameter LTS at 1000hPa is showing 22 percent variation. So, it can
be said first two components are showing half of thevariations. In the case of Black Carbon, it is showing
14% of variability. From this plot it is very clear that BC is affecting the rainfall distribution like the natural
stability indices.
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Improving the Rainfall Distribution Mapping over Space

O.M. Murali, Independent Geographer,
(om.murali@gmail.com)

Rain is the essence of life and knowing its geographical distribution assumes importance. The world domi-
nated by human population in every continent and in large densities in major cities and towns, the precipita-
tion as surface run-off over the impervious urban infrastructure result in unprecedented flooding in a short
time interval. This results in huge damage to properties and sometimes loss of human lives. When we discuss
about flooding, many geographic factors contribute to instant flood situation even for a moderate rainfall.
High density compact settlement, blocked or narrow storm water drain, lack of open soil, underlying soil
type, slope, absence of connected water bodies, reduced water bodies due to human encroachment and un-
planned land use practices combined to play perfect in favour of rapid flooding, especially over the extended

urban areas.

So, it is important to understand the rainfall distribution, amount of precipitation and intensity over space.
Without knowing the spread, it will be difficult to bring in preparedness, rescue, relief and rehabilitation of
the affected population. Here, an attempt has been made to understand the key factors to consider in know-

ing the distribution pattern of rainfall through scientific methods using GIS techniques.

To know the amount of rainfall in a given area, rain gauge stations are the prerequisites. We get 24 hour
monitoring of key meteorological parameters from the rain gauge stations like rainfall, temperature, atmos-
pheric pressure, wind speed and wind direction. The distribution of each rain gauge station is limited and
highly variable in number over a city or at administrative level. So this can invariably generalise the extent of
rainfall upon analysis which is correlated in direct relation to the nearest rain gauge station. The accuracy of

rainfall distribution mapping improves when the rain gauge stations are fairly placed.

In the ideal situation, rainfall distribution is governed by the watershed. When the upper catchment areas of
the watershed receive excess rainfall, it will have an impact at downstream areas by excess flow (flooding).
This explanation brings in the need for having a strategically placed rain gauge stations in the upper catch-
ments of any major and minor watersheds attached to a river. So, the rain gauge stations should be carefully

planned after understating the micro watersheds of each area under investigation.

To give a representation, the extent of Chennai River Basin has been given along with the rain gauge sta-
tions. When we have the amount of rainfall of each rain gauge station, we can plot the rainfall distribution

over space using interpolation techniques in GIS environment.

15
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Figure 1: Chennai Basin with rain gauge stations - (Map compiled by the author)
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Figure 2: Annual Rainfall for Chennai Basin — (Map compiled by the author)

For the rainfall distribution analysis, inverse distance weighted (IDW) interpolation technique has been

used. IDW explicitly makes the assumption that points that are located nearby are more likely to have simi-

larity than those that are farther apart. To predict a value for unknown location, IDW uses the measured

values surrounding the prediction location. The measured values nearest to the prediction location will

have more influence on the predicted value than those located far away.
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Here, the measured point has an influence that reduces with distance. The northern and southern parts of
the Chennai Basin do not have appreciable rain gauge stations and this result in more generalisation from
the nearest rain gauge station. In reality, this can have an impact and actual rainfall could have been more

or less which is not reflected in the absence of rain gauge stations.

Second interesting factor which is considered here for attention is the area of influence of the rain gauge
stations. This is yet another interpolation technique which gives the extent of actual area which can come
under the direct influence of each rain gauge station with a definite boundary. Here, the Thiessen polygon
method has been considered for this exercise. This method assigns weight at each gauge station in pro-

portion to the catchment area that is nearest to that gauge.

Chembarambakkam
- Meenambakkam
-

.Snpolumpudul

Tambaram
.

. Ran gauge Stations

Area (sq. km)

4358
58 48
163 53

306.72

Figure 3: Area of Influence of rain gauge stations in Adyar sub watershed (Map compiled by the author)

Annual Rainfall - Adayar Watershed

*

Legend

Annual Rainfall

(mm)

Kdometers - 250 008
p ® T

Figure 4: Annual rainfall distribution for Adyar sub watershed (Map compiled by the author)

17



Breeze Newsletter, Vol. No.22, Issue No.2, Dec 2022

Here again, a sample is done for Adyar sub-watershed. Four rain gauge stations were considered this inter-
polation exercise — Chembarambakkam, Meenambakkam, Sriperumbudur and Tambaram. These four rain
gauge stations fall within the sub watershed of the Adyar River.

For 2015, the highest recorded rainfall for Tambaram was at 494 mm and Anakaputhur which is located
nearly 8 km away could have got a similar rainfall or slightly less than the highest recorded rainfall for 24
hours. Due to the release of water from the Chembarambakkam Lake, the houses located very close to the
Adyar river were completely inundated to nearly 10 feet of water (refer Figure 5). Though the flood height

could not be seen but the made an impact on the floor of the house which could be clearly visible.

Figure 5: Decolouration (river sedimentation) due to flood inundation to over 10 feet at Anakaputhur
(suburban of Chennai adjacent to the Adyar River) — 2015

Way forward

Having a balanced rain gauge stations in the catchments (upper and lower) of the major and minor
watersheds (river basin).

Rain gauge stations to be set up after considering slope, relief and adjacency to major urban settle-
ments to have improved accuracy of rainfall distribution mapping.

Interlinking of key water bodies (lakes, tanks) in the upper and lower catchments of a river can reduce
the flood impact.

Periodic review of land use of major towns and cities to check encroachments in water bodies.

3k 3k 3k 3k 3k sk 3k 3k 3k 3k %k 3k %k k %k %k 3k 3k %k %k %k 3%k %k %k k *k k%

18



Breeze Newsletter, Vol. No.22, Issue No.2, Dec 2022

SHOIS S

Gamsnau  eurlearmsdluilest  sumuilevmrss %mr_(ﬂu.l o soquilsv  Flev g eflssir

spmeor  Hhugem S mmeT FieuGHE SMMIFGW SHarn. 1984 2 wsE &HmMIF
@&y  mmer. Moo, B, srEser, useuili  aumphleme  SLMssT 9 Sluaimemnm
2 GTML&EIL (G UMPEHMS ST Iemolenl  UTSSHTSHs GeusoT(Hid  sTaTmID,
yssleredlssearons Hmudass Goemm@n. amemn Hoajnd U sFsEHn  SHNmIE @ peme
Cuu®sSs Wewrgl. Hes6ume Mlafuse wHmin GCSTNOEIL LSS LIW6TUHLISSTLO
MWL QUIES (PlpWITs).

soL_mrs Gapmd wrpr® - wepiks urrsuliTswl E\FHrrsrEs 2 iy

wenyp GuiSmg oo pupaugid FrorSeillL g FrHSHcaCw  Hindmriger.
Fr&HeatL o U srmAnmissr, ELSEHMM&ET, UBSEMTTSET, SemLowied, o emTe| 6T60T

AroiuGEnmiseT. 2 ohg ST W@EHIIGHE Gnl YSUULLOMLTT - UmTSumm

SHnFGYeme s_OUUGSs / uTHsnTss sSTrenflser ereirer?

st  rEsE,  SHssfle]  SrmillrEsemer,  COnSflSsemL?  weflgigsT
sTUBHISSH Gurifley, ST (H5S, S (HUTLmm QB L BissT, BrsgGurs
UGG  FLLSEH(HSSRST, STLeoLd Camanss, YHsMEGn  wEHEST (@G,
aflesd 9SIi&sl srmoe @(H&s: Ustoflser.

201690 oyevor(h  (PSHO  SMUMIITET  BESIBISEHSES  SoUTaliu(hiSE
SlpgISeT  auPEISLUULL &I. Smiewwrer hermseflsy  Gamiimhg Geug (peomwrs
wSHWINTCsssSl0  @hgmt wren’iL b oNmgs Gumm umEDS. GRITSSHN &I
26ug @I 1d, wsmrmaslrmelled mpell gubeu 36aug @D, Gl g @I SmsLn
QummIsTeTa.

@namr Hersfl 1200 Lt sUlasmmeT SILTETSNG. WSS (GLOU, WSSHTS
Gusmusemer  Ufliudeid, me (peomwursd  LwaTUHISSIUSIVID  &SSEHD,  HT&
fieurspn 90 sgeisn  Qeaumrl CunmisTermiger. Hlerafl 20 Ler  sLflaiseafledmHg)
750-800 &HGeor&pmd  euemy “‘LCGWr”  @wmsms  eumy  swrflssiul (B B&TU
Cumnbaiseflain, GCamm L sseaflyd LUGTUOSSISMTTSHT. LHHBISHHT (PSHEL 2 6uoT6R]
gemeuuLl LU LweTuGISSUUGD  QuIpLser  euemy UGN  ePeNS: FnMISEMETS
swrfliugley, &OHm  GSGUNISGL  UTGSTUUTET  aIflsamears &l NihSSNeTs
@eoreflufieor  GluEhaLiledI (RS G, svasmienhde  Upbs  GLe.  LiSleTuye
Gusiilsvevais@id, GCaiSluaisarear Grrusy ufle gMefllsasliul (herarsi.

19



Breeze Newsletter, Vol. No.22, Issue No.2, Dec 2022

LOIT RIS 61T

FemLns SO  LIRISET RS LIHRIGSETTGW.  6THS sumL_lufleyitd
UTT&Han lgligl. LLLOulleoT  uguilsd 75 g pin eueny et Geurgemer urLll  Bemr
2 Migpdl, Elemeussmer  surLeilmosd o MiErFN(HSmg.  STHleT  FIILSSMSI|LD,
Beosse Honyd  QuUss IEsILGS  pueagh el duflesr  Gemritliguile
umpuBSSHIENS..  Spmwrsefly  @iwrmssnar  Geaully  sflures  eNnSmmiser.
@wwurmser  sflu Wl sumysmeu 2 MUSEH GlEFLg  Glausflull(haugme  S&nmItLMSSTHM)
wetoTL 0@  mFSSSHeTenLWTS LIHlel(H&SIng. @  wrmsaflo  umemeuseT S (HSH6T
sL_(heudlevsmen.  pmemflger  weu(hissT g Selhidng. NemflGsT,  umemaIssT
L(Heu&Te LTMISNISCHSOL 6The  Mlefliyblernl @b Cuuwiihgehidns.

sifwnflevsurmuy

2 ol 40 gFgaisn WarCsemeu flusasfl erfliugesr  eysud  CQuUUULHSHMS)-
@ssmai  Gawmenswmer  sflw  Wleeumy GeaueflCummssmed 37 goaisn  sflasd)
geopwred  gouGHmg.  sflwboamyeilssr QeuaflCwmmd  Lfluflesr  Qeauliugens
B FILGCHT(H 2 uflflermisEms@L, GDMIF GLPMVIHGLD GlLi(HLD urglisnu
gOUGSSHSHMS. eSlomeero, SUuew, Tuiley, Hemr LMTSSLTS GEFMID oIS aTHISG6 6T
sumuileors; 13 sgeisn  gomeaug 114 Gt Ler smiusir  9emeys@ — sifhublevsumuy
susiflesor_sus e Seungerengl. 18150  gueor(h  @LCsrGeragiuraie oL
sfloemen &L 10 guilmd  gpeorhisafled  s&Hlauming  snflwsmen  gL@ED.  ([@)&60r

aflemereurs sGrmiuraisy wC G 2 @l g Gur  @mmHGI6TeTTT &6,

@, mrefl  suaflssr aardlss o wlisrmy oL &edlmet epsorm)  ymsooraum
FedlevorL (h&HHEF  Fwn. ey  Ypmesoreumu  Hledlevorifleor  eflemev  erpumin.700/=  ep(1H
LTemeTsH@E — emumi.2100/- mews  amister  wrksefledmEgiEsTer 2 ulifsmmn)
oL &&Hngl. @@ Irenrn Searmeard ol Y2 SGeor WlLr gnressng 2 erer
urtiuere| gmismouhss Grmemroumy Smo ussflemws GEdng.

Q&rs

Qars PQIrEsSHme 2 MiEpsn @i o ulliflarn. sraurmseaflsr emmgmesr
Qarasaeflsr 2 eote). @@ Guee Gors suln HNbdu @QIESS5MSS GlpSHOIN L T60
60T Fhadlsafler 25 SmepemmsE GCosmeuwmear s SlenlSSellH&Sns.
epsdley  Glauefliu(Gid &flw wlew eumyellest gemey, SHeurssdleor eTevoTeooflHema LLMMILD
wevorld  GuetTmemey GleTan|&E 2 aIUTsS @lsaraill Lme Sip&ssngl. e Glsrs:
6, eummd eumpd. Glueor Glems 6@ WISGW 2 UlHL6T @)(HSHGLW. ampkTefley
eLeITIIley  R(HLMIE STSHSHSHINSHTS R&ISGHEHCOMD. KL GISHSSHSHME LT o)

20



Breeze Newsletter, Vol. No.22, Issue No.2, Dec 2022

GCoemeu. g eugom, georgll  smemurnGlsres, Siiefl ymmIGkEmL, G&Trhg  6u6dl
@ms@urarme srésn GsGid. FH  STSSSEHMES SOMSFESHPD SSTETSTS
@\m&sGaistor(Hl. @&rGrmearmallssTimsy 52 F50I5LD @sghwur & eaflsor TS50
uT&&LIUL (H6Temg).
&S(meilser

aLIeL & 61 l6L “CGrmeoTaeT” ELPEVLOT & L,&54 LD(THIHS18561T, 2 _[JTBISET
QeflssLuBEng. ahROFHES STUTRISHT, 6HS GCrmumed urhHssiubSeaTmenr  sTeoT
Slweord. GgmemeugnT HImuhisEhsE urgsmiy GumbsmsreriuGidng . G Grmsdlsd
10 ssaisd TSSO  SHEVLILSSHTET  [@leuSHemas 5 wressHnE  (perGu
GmN&SIUL_(heTergl. 41 guuiimn Gamg  emuml  gBlwsFGlFraisel  emasuilmoy
Ceuhlsaliul (herearg)-

epemeruilsd  “eonGuuimr  squGestm  FLLmed”  eTeiTeRID UrSL  @\(HSSmS.  STHm
r&sy o 6mem Flev  mFSU  Gum@pLsermeu  emwGuim  sowiGeorm FAlLmed  9Hlsid
ST&HEMG. @lFermey  epememuiled  DPmEFSH  THUMSMGI. WD SMMHS WET JYUSSLD,
werr&Camie), werliugmmd Gumestm eoTmHeVd  FMihs  SlipFaemenrser  symu(bhlehlsorment.
Emfleonmdlsd 2 6tem “Crmllpnismd  1p@reul”  LSmGEHNSSEHI  aflEhEhmenflseT
STmm) LDIT6M& 99 FHISHLD S HLUBHSSID WEATE (el 6R60T6MM
seT(HilpSgeTerTiSeT. @\SSmalsE “‘HearCur  ClosafllFFmrEsTen”  sTer  STHlL
upiuems  SLGUUGSSID.

sumranflemey  (S6mL_&56iT

wemyp aUuhHeumS  Iemremfl  CursSHmE  (peorGu  Glemaalali(hid (& smLsmiu
2 (meurS&lsTermigeT. @&S@GemLuilsar Guwr  “esmdliGireveor”  sroomGumesflsst  sumuilsurss
LeyeorGeor(®m  Gleunueomd 3.1 e 2 wpupster  &GsmL  “Senmeofls” 0.8 g 2 wmb
Qameor.  GemL  “omLiear”  eTewr (GOSN (DeTermissT. (GHsnLuiley GlassramigseT GmILD,
QeueflFsd, iU, YWsSs, Geulufleme Cumstmeubemm ude] CFug Hemrosoof]
Crrsden Gsifleiisg aSGLD.

Slemmerolg & 6Ll I | & & ITenT gremeuGuIT(hiLd usoofla Eh& &S lemmerolg &
vwestTu(leuems  Seoor(hllilgSseanr @InhS  elEpepresfl prenGasmumsusar  sursGs:eausr. 1950
g gesor(l 7000 Leor  emw&Grm  lemmevigs, 2500 Leot  Gu&Grm  Slemmeivig &
Slas6T &L 600 SHEUHLGISTOTSTES YLK SI6TETITI &6 .

&S5, SSTSTID B auMpSensuilsd 2 wisurer Hlemey 2 (HEUTSHS  |E6TTEL(HLD
@ ememrihgl GswsdLHGaumD.

FEITIT o SR(GLOMIT
sumesflemevwimerm  (sLil6y|)
Qeremenr  sumssflemev  smLowid, GlaFsiTemenT-6
27.12.2022

21



Breeze Newsletter, Vol. No.22, Issue No.2, Dec 2022

\

3k 3k 3k 3k 3k %k 3k 3k %k %k %k 3k 3k %k %k %k 3k %k %k *k %k k

22



Breeze Newsletter, Vol. No.22, Issue No.2, Dec 2022

World Meteorological Day 2023 Quotes

R. Nallaswamy, Regional Meteorological Centre, Chennai

Wind, Earthquake, Fire Meteorology ,Seismology, Physics pass review, as we have been
reviewing the natural forces of evolution The Lord was not in them. Afterwards, a stir-
ring ,an awarening in the orgon of the brain, a voice which asks "What does thou here?"
(Sir Arthur Syanely Eddingtom)

"Meteorology has never and been an apple of contention as if the violent commotions of
the atmosphere induced a sympathetic effect on the minds of those who have attempted to
study them"

(Joseph Henry )

"Of all the departments of science no one seems to have been less advanced for the last
hundred years than that of Meteorology
(Thomas Jefferson)

"We have learned that there is endocrionogy of elation and despair ,a chemistry of mystical
insight, and, in relation to the autonomic nervous system, a Meteorology and even ....an
astrophysics of changing moods"

(Aldous Leonard Huxley)

"Perhaps some day in the dim future it will be possible to advance the computations faster
than the weather advances and at a cost less than the saving to mankind due to the infor-
mation gained. But that is a dream

(Lewis Fry Richardson)
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Events organized by IMS CC during July to December 2022

Indian Meteorological Society
Chennai Chapter

cordially invites you to the seminar on

Clean energuy transition
and role of meteorological data

Speaker :

Dr. K. Balaraman

Director General

National Institute of Wind Energy
Chennai

_
25t August 2022 at 03.00 pm

Venue : Conference Hall 1, Regional Meteorological Centre, College
Road, Nungambakkam, Chennai - 600006

For more details, contact : R. Nallaswamy, Secretary, IMSCC @ 9884656543 ;

rnsT1 15@ amail_com

Dr. T.V. Lakshmi Kumar, Dr. K. Balaraman , Dr. Y.E.A. Raj and Mr. R. Nallaswamy (left to right)
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‘Indian Meteorological Somety
Chennai Chapter -

Inwtes you for an online talk on the occasion of

World Ozone Day
- 16™ Sep 2022 at 03.00pm IST

Meeting ID:
959 3766 7919

| Expert speaker -
" Dr. A. Jayaraman
. Former Director.
. NARL, ISRO

Passcode:
183661

For more details, contact : R. Nallaswamy, Secretary, IMSCC @ 9884656543 ;
rns115@gmail.com

Zoom Meeting
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Indian Meteorological Society
Chennai Chapter

cordially invites you to the seminar on

Coastal Management
with reference to natural disasters

i3

——
Speaker :

Prof. R.R. Krishnamurthy

Head, Dept of Applied Geology &
Director — Guindy Campus
University of Madras

25" November 2022 at 03.00 pm
Venue : Conference Hall 1, Regional Meteorological Centre,
College Road, Nungambakkam, Chennai - 600006

For more details, contact : R. Nallaswamy, Secretary, IMISCC @ 9884656543;
rnsilis@gmail.com
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Media coverage :

@ India World Opinion Entertainment Today's Paper TH FREE TRIAL SUBSCRIBE =

Inter-sectoral approach crucial for effective Latest News
CoaStal management’ Says geOIOgiSt grvn;;;;?i_il:::guratesI'irst phase

of Delhi-Mumbai Expressway in

Mangroves and coral reefs acted as barriers against natural disasters while tools like remote sensing Rajasthan’s Dausa

mapping enabled preparing scientific databases and action plans, says R.R. Krishnamurthy

10 mins ago - Other States

AAP protests outside BJP
headquarters in Delhi, Punjab over
Adani issue

November 25, 2022 09:21 pm | Updated 09:21 pm IST - CHENNAI

THE HINDU BUREAU

(S) COMMENTS 2> SHARE [ READ LATER 50 mins 30 - Kolkata
TMC is ‘Terror, Mafia,
Corruption’, people will soon bid
adieu to ‘jungle raj’ in Bengal:

An inter-sectoral approach is essential to meet challenges and improve coastal zone

management. Tools like remote sensing and spatial technology played a significant role

First time offer The Hindu Group All-Access Pass 399 ¥299/Month ./

Make most of your 1st free article. Get more than 25% off on honest Already a subscriber? Log in SUBSCRIBE
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Dr. Y.E.A. Raj and Dr. T.V. Lakshmi Kumar with the students of SRM IST , Chennai at TROPMET sym-
posium, IISER Bhopal during Nov 2022

Dr. T.V. Lakshmi Kumar, Chairman represented the IMS CC in the General Body Meeting of IMS at
TROPMET 2022, IISER Bhopal
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