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I (WIVTH) T IASHR @ favT Y & a1g 1390 & qUF & Y& H FI;T| 31T F1 T
HIAOTE HT LA gl A FaorE AT AT R 7 A gAR Sl @ ST gam ¥ Fee
(ETe) TF g @ I3 WIUHT T U faRg =t dAcad g1 $AC Uog FT avdfa®
dheAll HE § AETHH BT Aeah’| FeTC BT AAHR 36 H IANGT F gaml R A
gelae 1¢o & &F A ATl WANFT F IAFT g9 & F, g9 Fger 3N Aoz Avw
q T F JITHR | Feae B A v W sy @ B S guer awdr §
a7 # A weraanat & qar @ R §1 sexde 1 dweuar A PR FH GERT
alard & AT 1 AT & 89 & Aadr 1 FIW I 3yAY AT § ST F oA
3R FFaEE QT &1 IF 59 O W AR Far § A AT Seweie F R w9 A e B
wammﬁ:mﬁwa@wmm%uw(mm@m
IqE F Havene PAgAE (e NAF) F ARY AT F e YeT FS & FgWT
(3TYST) FIOTHT FT AT Aca® gidr § S Seteic WP dhfadl HT ITAET FIAT ¢l
getie AT TTUEt F T F1 GO dead § I9 & ST Rl Gered & e &
WIS Aead gl Setie AR genie (iateme 3R sauste) & AW Aed Joaa § R
FIHT TAWT 3eler Ieer FA F Ay frar smar 81 @ myfas Shaa 1 v Ageayqot
e a1 = B $evde A gEar IR A9 W Fo @Aflse At F wEfter 5 aer ek
RFRa frar ¢ 3k seammer & v A i 798 g F @R @ Seee W ags
foRmT &Y TE FAETURT F 3cgFar 347 FW 37 sewae F faey F AR e I F o
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vieatfed 3k IR Far ¥ ST A g F A7 F vw QA FfQ A T WA F
yarchelier, defas iR waweias I # et Reror #1 qgd Agea qOF 3R Imyfadar H
foremtt AT SIaT @1 IS F For H geveic RaTor FY ATIAT FOF FAAT AGS AT SATAT
¥ 37 Rl A e s A ot AT eregrEe 3 esEHr | FeXAT A UseEN F
FC TEUATAd U ¢ - FIK, AT, §-A7, 55y, BN, FY o, gH-U9, T,
edie, o8 aBs 49, SHAA 39 FaAe, $-Raw (S-afe), R FaHifT, dw gF ik
AfheT| god aes A Y TTAT ¢%%0 & gUH A H Fad-elt & #r| e Reg i v [T
T 30F A TaEEd d A FHT .Y [RTT A1 ST F AT TG & 3R 577 @ 00
fAfags s &1 e gexae i jeo AfATA A9 wiseH §1 "IAH TEEA" FeXAT A
IS aF 1 FEE HOF @ T g-ogw A § AR 5 2 Rt ¥ 3w geree Rt
& @ fed i waw gl dTwET AW $ft SeTAT W IUAH | WS F FEAC G AT
# FEAT FT AT T aTe AR F1 AT ot FgT S ¥ Feere A e T3 g8
AR AR GTATT A AW T T§ FeoA1 o A1 §9N A TRT UTH FeE & A9 e
#r Jreed AR Ay AFRTAT 3R FEAAT F FROT FF IR AT AT § ARG 3T FYOr
faRg geeie &1 IRAR IR FATST 97 9T §1 Seee T U@ o IRAT Hr AsEIET F
3t v T w7 R § S F vw geaed Fhaar A ARl Fo 9Faat § saed
T B

$HgF W $H ¢ AV, P W § I,

T FTEH T F& al, A & 99 dTh,

#AX 39 AR F1 B, F IT T 3Tas,
g T AH Fad T O, FI 9@ s34 1|

TSN &1 AT T S FIMPIT Y FXAC AT F WA AAar gl "o $e@e &7 3R
geTe A" AT & JaT T FT IeThel AT qoT AT §| A & HAFRT a1 T FT ARG
fReg 9RIOT & T o, @R AT, AAT T IR FA LI FT FAAT AT F g FAAAT AT IR
$TAC AT T B[ET &) A $TIAC Y AegTaelt A diegs & et aarfaat & a7 sroet sufrufa gar
FT ot 8| &Ter &Y 7 wa e '93g Wher e v Y gafeT & ot anar afta o afda fia &
FEIAT UsaTTRl FT AT AR Goa 3TANT S@ FY Aen| 59 s1fera after iy Taeir o I R w1 R
¢ Y ST Y AreaTaelt F HiFAH I 3-o7rA 7 3reeT, AR, Fhem IR Femarmel suAr fRar
ST HHAT Y|



s #fFa e i o diFaat e §)
el T AT &1 73 §-A AT,
AT AH FHGH T FaAT |1

MWW(mmmﬁmW#maaﬁwwqgﬂmlémﬁmﬁ
Tgffad safFadi A #§ a8 F17 Tl 9o 9193 A9 F ATAsHRF e aeri-o 1 goeis Fr R
& 00y H T F IUTE T WFATIT FFAT| To A58 AT & IR ST A AT HI SAIST &1 A
¥ waftra g¥ safFa # 78 YAfRaa Far aifed i Fa1 Sexeie areaa & AeTaar A Sl g
FIAT & P AET| 3T AT Y TAGEIT FT U fAETE HT o3 183 AT FTYANT FIa1g | el o
¥ freg w3t thelrg F geXae & agd Heced YOT {fAHT AT ¥ 3R IE A4 FeRaT Y v g ¥
TAHATE Y ST T T 30 FgT ST ©1 AT F FeTeie o1 7 3R 3R a8 & frer v gy aite smem
g1 I § i 0 qft & e YEer-IrHR R guar- i Ay gt ofY enfArer g) i B arer g Ay
FIRY A 1 @ § A 7o a153 A9 A 95T AHIT TR, et I woger AR AR S aw
81 §Fr 3R Seate T #) #ft Sexeie i qusal F A S §)1 St sk FeEs Fféer &
garr rfafera st RfEa e F $eveie v yiw 3R A sfae e wwars o
e &4 fFll qrasred & qFas #1 ged HYd 9637 WA F Oy I § AF W e
gl W et & foId wF Ahedqw 1 949 gt § B setie 93 Fga §1 $ex=ie
FBR FeTAC W 3T AR FTAFR FIAST Fol H FANY AGE FaT §| AT T3 FY
AT IESR Y FFT AT §1 AT T3 I FeIAC HT YA AR ATAT SATAT § | TS FHIA FeAC HT0H
TEIAfAd 39 ISR ¥ §eXae F R & snieg alt @ #§ ant a% deee R gew@e
& 3l ¥ s Afsrafasr Reea 1 w@ar g8 3R seae i 50 voelidea a garsT
# 9gd AT Tl AT B SiAasa FER 1 FgT AT 1 Aierelsd AN (FTT)
F IR # BT AT @S IS FT FSawEie d FgT FaT ¥ Seeie v Advor § &Y sewe
F TR & 3 et F RAr mar g1 #5 o sexaie ant F aregwad AR awed T @ qar
RS FET F Tod F T § IV 77 ¥ o @ ¥ Feeie F HFd AGHY A
fanifEar wea & R w1 fges RAeawnr st war arar @)1 AR # asewrent
1 AeHIer 3 FeT STl § | FRAT F HWE W€ & T g@anr o qefar Srar | gewe A
g # Swr Faet Radsr B, a1 FR st gl awells & 7@ fean| 5@ @
SaFead A S dF H 9@ AF0T 3907 § O §9r F &7 F Fifa o1 &
geTAT A AT F FEAT H AT AT e 7] I BaAT § s 9 F IR W
Het AFAF yerfAefiar Jad queT FI= grar gem |
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amer & gor e 3k dle@fdr 1 gor 3] denfas syafewt a aqsy & Sfaw # a3
e yure it ) seee i @ FTw f vEF T IEERET wEAar § SR AT fi
Foqe3it A IF FN A TG U F U §| AT H T F IS FEAC FT g T
1Y §1 Seie ImUfa 30T 399 awdd @ 1 3@ sfasar §)1 $ewee J g Rwwer
& Feqar H GRATY AT B see vw IR Acaw T AN @ g F FEged B wF
aer S §1 3 Rt ¥ oft gaErT g & Rt o P ¥ STER aTed RS A e
AT 3qere FAT §1 WS ATLIH A §H JWET § FA v FoE W@ FEege w7 R
Ht oF AT F F AOF FEYEN F AFH IAFR FT HE TG F Fhd ¢l FeWE &
CART &7 F6 AHsT A & T37T A7 BT W, AT R gFR A FeEdr e st Feeqer
g7 Bfoea Baew (I9) 9 dgde, Aega, IRl W 89 gFa g1 ¥ FaFRAT F1 dRGw
e ¢ O ara) d9uEe §1 5@ ATTHf FT Acad Fed &1 AP FT 997 AcqF § ST,
s swae &2 & g & el s #1 & Alsg F18 it Fed 9ar = g B
EAR s AR AT - Mlsyee F AeTH ¥ A agT FE o @ wHA § W &
¥ FAR FFYR A v Reaa & Biea Reaa § oRafda & doar §1 seee f
et gAR O ey g & Il B, SafF & suE qFaw & ot aE I | sHa
3TN §A ANT ggd TF ¥ FA § O - $AW, T, AR I F F O, B
TR A F OF q91 763 a@s 39 & g@nrr a9 &t 3R gy qeardst @ wfta &
frd #@ ¥ geee Fawwa ¥ SEd @ A UG Te€ A9 A9 dF @ S T A9 I$i A
grera € g7 Tl sft g AT SEEdY grod FX FFA § AR 9 3T Ay yieed FT qFA
g1 3 9= A Gt f FF TAT HAT G §, F 3§ TF Aele IT UF geT I 38/ ST
AT & AT ot @ aFa ¢ 99 @ 39S Aqad F FA it O B gH IR FEYR A
AT FT TFA ¢ ST I F FAT # gAR SNaeT &1 v AfAeer 31 a1 o 3] o
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i dn AT §eXeT F AT F IHUW A 2 g§ B| I T§ FgT S § B adwe g
$EAT ATHE JIAT AFHATT W Fua 3| ewoie F 3yl Ry woqem # v afdw aiepfas
AT FT TAR AT }| Seie A "gA F) A" F & A & T F AHER AT FT &2
gl see e A o Ol svafew § e gaom awfadt & & & srdhfa demaensit
¥ gar @ T §

FCIC & ATEYH A A Sl FT Siigel ATH g IAT g1 3T T §AR Siad T 06 T
frar a1 gF 8| swH FowAan 3R sTAAAr A g9 @, T & F9E sEAA g § SR -
FEACTA, T, Flool, dp, fAAT0r ey, feor Fe@l W, gFE, @d TS, TR,
WeRe, At 3R @@ dR & 39 O W @ UF GGET & @RI AT HeAdT 3823t F o
ST & T AU SeeiT VAT USET FY SHF FoAFeT F oy 4 3 & 3 wAT @ & sHEr
v gl & Rl st A1 @ oF g A1 3ER SO wAT F T # wad B ¥ gER
geteie o W IR w31 Seteie & FAR Sflaw # WAy & wiw @), g g |3
A W TG TE § - TS FFRCHF al F& dFNCHAF 79 H| Felae Rggrefl, s,
WA TS, Ay wEU e & Y aga wrRwg ¥ gede @ Readt sroet e &
FEOT AHAFRT YIod FT THd &, SR TH 918 & & 39elt afafaf®at v siemw & awar
¢, $H EIER) TAHE! AU FA P FAT W QU FT TFhdl § 4T M FEAH 3T aler 734
& a1y € 3cFse IRNOMA & el Tl FAC F ATH ¥ FUN & FH G & ald 3R
g # FHIfadM) dgaEd JAT ¢l 50 FFd & AT AR Agaq i gua fr sgeF T
SAFE{ U F fAF aga vReHE ¥ ¥ A0T FHT AF §F TEEH W HIF W aF
UgaTa Y ETdT T@AT §l HeAd: FEIAC Acabl F Acad § N U € A AT & A
FE AR FFGEU F AT §1 AT $HST THIT AT & & ol 7 AW A1 TFaT 81 FeWC
¥ I5a & d wF AT (I 37 FAew), F FFGX IR TF ABH A TR g
¥ T g & TRl st e @ ¥ RRasw i I siEasT wod #X #F gAY A
FAT §1 3UF GaNT gH AqEIEC ¥ 5 AHsl H & AFR A A, Fhear 3R sfasa &
fod AT w7 a&a 71 39 3iferesa @9F aer IR I @ AT § e SAd A
fafdat Fasifter & qarr goar & FEi st Al @ vEgEY & I3 FFA §1 FHH WER
¥ gH olr g & $o ff TaFd wod T wHG T SR FE A A6 F /Y 3@ET 9
auT §EF g A I FHA 1 IYfaE wHT A, @ gfAdn # gevae v aga & afFaereh
3R ReaET AR a1 I @1 §1 T FF W [T dYUT FHAT FT GAF & S g FE
YHR § W87 GgAdT g1 $HF FEAATT  FAH FE & 3 ae5 9185 99 aF 9gT @ g1 A
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g a3 arrg # gRUT A3Ar Far § S $-Aa, wfber w9 g9, Wew AW F q@En a9
gl & Spget, a9 Wiéw I TgT, R dqwrsel F e, AT H gEa3t § qard
e, Rt aradia anfy) & wefht &1 W@ oot A awrar 71 IYfAE FHT F T W
F§ FTWT F sFAAT e Affe sl & Y & @ 2 sewe i sgyafaa §
A g @ oI 3R swER F AEgem W Agd FA W RAT ¥ e wH AREw
qEaFed AR AEN ¥ Fexe A FEQT fRg # vdee afe F oRafda s REr @
fe #fdsy & geveic R F &9 § vF Al HAF e ST e F &
# et A sAFT A GRS F vF AW T AM| FXAT F FT qguafad 39T § -
(2) FEAR () et (3) Fram (v) R derder (o) sarfior (2) @Y (0) JiTarse giFr
(¢) Al Foar () TaF FAT H ST (20) FhT H FAARSA 3R (2¢2) Raw woafta |

$EIT & TTACHS U&7 AG AT F dlgfos 3R AfRde T W 3cu= 1 W& aoar
9T T ¢ Weq dFRIcAw AR RAFa A@fiFar & 9vs dedl @ AT F1 geaanr st
qedT o1 T@T 8| Feie & g & ok wieder qRads fFar, a1 aRada R st gud
dweltd o gt R amer F wET @ gfrar e w gAr 3afaat @v o ¥ ¥ ik aw
WHT g U § Fad A NGAAR F FROT AR 5H I N@FARr FT ART HUR
$elie| $eee @ AT & FAT Hr fed F g8 AT T A1 § N F vF qH7T FieaT oar
IR AT A FTeT ATl EH AT SHF HUA g FT Feuar ot 78 FT FHd WP g
Fg1 a1 §1 HWfF 56 et W & AfiF F1 vw v #R vE JEaE gar § W @
getae # oft gAY S oX 3T AR U YT 71 ST A a9E @ @) JHidasT ¥OR
Tgd & W AR W g I F ST A FFewAr 7 "R H WER' H ARard #
T ¥ AT U9 U9EEl GFERT SASIRAl FT Th dRgGs HUT 2| 3T F s&T
vanfaa AR fafa garer # geweie wwafta Ram & sryfaswar fr frenelt avem Srar g
faeg & gexde & susiFant A gewr R vfy Re gzt & a1 @ #| Sewae A serae
# gewic & IuNEdl F AdeT Fad 8| AFe #fdsy #F gewie @ e Ik IqEeu &
&t 7 vaw 3 qrenHt afade A it s i 5 W ¥ | e 3R e weafa
TRadel & o7 §-at 3K -3 ams af A F1 F=7 g sexae F susFanit
N 3T aId Y 3rem AR fearm § A e AT A Sexsie WS F U @ FE A+
yarfaefer, 3uaief, Fifast it gemaerel Qe gurer FI arar gen AR sEF @R Hiasy
#1 dRTF FAS TIfd F A IAT F TR F91 |




A Philatelic Tribute to the Doyens of Indian Meteorology

M. R. Ramesh Kumar '

IChief Scientist (Retd.), Physical Oceanography Division,
National Institute of Oceanography, Dona Paula, Goa
(E-mail: rameshkumar.mr@gmail.com )

National Science Day:

In 1928, an Indian scientist named Sir Chandrasekhara Venkata Raman discovered a phenomenon
known as the Raman Effect. For his remarkable discovery, he received the Nobel Prize in 1930, and
that was the first Nobel Prize for India in the field of “Science”. In 1986, the National Council for
Science and Technology Communication (NCSTC) requested that February 28 be designated as
National Science Day by the Government of India, and in every year, on February 28, “National
Science Day” be observed to celebrate this discovery. The occasion is now held in schools, colleges,
universities, and other science, engineering, medical, and research organizations throughout India. In
honor of Sir C.V. Raman, Department of Posts, Govt of India issued a 20 paisa stamp on Sir
Chandrasekhar Venkat Raman, way back in 1971 (Figure 1). The theme of National Science Day 2022
(of this year) is “Integrated Approach in Science and Technology for a Sustainable Future”.

" MRAJNDIA

Figure 1: A 20 paisa stamp on Sir C. V. Raman was issued by the Department of Posts, Govt of India
way back in 1971.
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In the present article, I am writing about three eminent Meteorologists of the Indian Subcontinent,
who were the students of Sir C. V. Raman, namely, Prof. R. Ananthakrishnan, Prof P. R. Pisharoty
and Ms. Anna Mani. A set of three special covers were released as a part of the INTROMET 2021
which was hosted by the Advanced Centre for Atmospheric Radar Research (ACARR) of the Cochin
University of Science and Technology (CUSAT), Kochi, Kerala from 23-26. November, 2021. Three
Public Memorial Lectures in the name of these eminent Meteorologists were also held and they were
delivered by eminent scientisst in their respective fields during the above seminar.

Prof. J. Srinivasan, Former, Director, Divecha Centre of Climate Change, IISc, Bangalore, delivered
the Prof. R. Ananthakrishnan Memorial Public Lecture on the topic “What can we learn from the
simulation of the monsoons for the past 20,000 years by climate models?” on 23" November, 2021.

Dr. C. R. Sreedharan, Former, DDGM of IMD, Pune. delivered the Ms. Anna Mani Memorial Public
Lecture on the topic “Down the Memory lane with Ms. Anna Mani: The Passionate Perfectionist”
on 24™ November, 2021.

Prof. B. N. Goswami, Former Director, Indian Institute of Tropical Meteorology, Pune, delivered the
Prof. P. R. Pisharoty Memorial Public Lecture on the topic “Advancing the Skill of Long-Range
Forecasts of Indian Monsoon Rainfall: Prospects and Challenges” on 25" November, 2021.

Meteorology

Meteorology is a branch of the atmospheric sciences, with a major focus on weather forecasting. The
study of meteorology dates back millennia, though significant progress in meteorology did not begin
until the 18th century. The 19" century saw modest progress in the field after weather observation
networks were formed across broad regions. Prior attempts at prediction of weather depended on
historical data.

Meteorology, as we perceive it now, may be said to have had its firm scientific foundation in the 17"
century after the invention of the thermometer and the barometer and the formulation of laws governing
the behavior of atmospheric gases. It was in 1636 that Halley, a British scientist, published his treatise
on the Indian summer monsoon, which he attributed to a seasonal reversal of winds due to the differential
heating of the Asian land mass and the Indian Ocean.

The Asiatic Society of Bengal, founded in 1784 at Calcutta, and in 1804 at Bombay (now Mumbai),
promoted scientific studies in meteorology in India. In the year 1875, the Government of India
established the India Meteorological Department, bringing all meteorological work in the country under
a central authority.

Prof. R. Ananthakrishnan:

Late Prof. R. Ananthakrishnan (Ex-Director and Honorary Fellow of IITM, Pune) started his research
carrier as a research scholar in the field of light scattering under the guidance of Nobel laureate Prof.
C. V.Raman and awarded D. Sc. in 1937 from University of Madras. Then he joined IMD and occupied
several positions up to DDG and then he worked as Director IITM during 1968-1971. He was awarded
Padmashree by President of India in 1969 and C.V. Raman Centenary Medal in 1988. He was
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elected as an INSA Fellow in 1961 and was also member of many learned and professional societies
(like Indian Academy of Sciences, Maharashtra Academy of Sciences, etc.). He was associated with
some technical committees and working groups of WMO, Geneva. He was editor of some national and
international reputed journals in Meteorology. Prof. Ananthakrishnan was deeply associated in
organizing and teaching M. Sc./M. Tech. courses in Meteorology in University of Cochin and University
of Pune. Under his able guidance, 12 persons have been awarded Ph. D degree.

Research contribution of Prof. R. Ananthakrishnan includes various topics, viz. Light scattering and
Raman Effect, Solar Physics and Meteor Astronomy and Meteorology. In the field of Meteorology,
his work covers different topics: Aerology, Dynamics, Thermodynamics, Errors in upper air data,
monsoon circulation, Tracks of storms and depressions, Atmospheric pressure and oscillations,
Indian rainfall and features associated with onset of southwest monsoon.

In honor of Prof. R. Ananthakrishnan, a Special cover on Prof. R. Ananthakrishnan was released with
a Mystamp of Sir C. V. Raman, on 23" November, 2021 during the INTROMET 2021 at ACARR,
CUSAT, Kochi, Kerala (Figure 2).

S‘iiﬂ? - 2021 o i
INTROMET-2021 39 @ / Special Cover

23-11-2021

m@mﬁﬁwﬂm Cochin Universty PO

23112021

(o=
Azadi ko
Amrit Mahotsav

Figure 2: A Special cover on Prof. R. Ananthakrishnan was released with a Mystamp of Sir C. V. Raman,
on 23" November, 2021 during the INTROMET 2021 at ACARR, CUSAT, Kochi, Kerala.

Prof. P. R. Pisharoty:

Born on February 10, 1909 at Kollengode in Kerala, Pisharoth Rama Pisharoty had a brilliant academic
career and worked with Prof. C. V. Raman at Bangalore and Prof. J. Bjerkenes at Los Angeles. He got
his Doctorate from University of California in 1954. He worked on various aspects of the general
circulation, monsoon meteorology and climate and published more than hundred publications in
national and international journals. One of the most distinguished Indian meteorologists of
international repute and considered to be the father of Indian Remote Sensing, Prof. P. R. Pisharoty,
passed away in the morning of September 24, 2002 at Pune when he was 93 years old.

12



One of his most significant contributions was the finding that the Indian summer monsoon is a delayed
response to the inadequate poleward transport of heat in the northern hemisphere during the
antecedent winter and a significant part of the moisture for an active monsoon period arises
through evaporation from the Arabian Sea. He was instrumental in heralding the remote sensing in
the country through his pioneering experiment to detect coconut wilt disease in Kerala in the late sixties.

Prof. Pisharoty had occupied many important positions in Indian scientific departments. He was a senior
officer in the India Meteorological Department; Director, Colaba Observatory and Director, Indian
Institute of Tropical Meteorology. In 1967, Prof. Pisharoty joined the Physical Research Laboratory at
Ahmedabad as a Senior Professor. He was the Director, Remote Sensing and Satellite Meteorology, at
ISRO Space Applications Centre, Ahmedabad during 1972-75 as well as Emeritus Professor at Physical
Research Laboratory.

He was President of the Indian Meteorological Society; Fellow of Indian Academy of Sciences and
Fellow of the Indian National Science Academy. On the International scene, Prof. Pisharoty was a
member of the Scientific Advisory Board, World Meteorological Organization (1963-1968, WMO) and
later became its Chairman, a member of Joint Organizing Committee for Global Atmospheric Research
Programme (1969-77, GARP), and Vice President of the International Association for Meteorology and
Atmospheric Physics (1972-79). Prof. Pisharoty was a recipient of Raman Centenary Medal (1988)
and Prof K. R. Ramanathan Medal (1990) of Indian National Science Academy. He was conferred
Padmashri by the Government of India in 1970. He was also a recipient of the prestigious International
Meteorological Prize 1989 of the World Meteorological Organization. In honor of Prof. Pisharoty, a
Special cover on Prof. P. R. Pisharoty with a Mystamp of Sir C V Raman, was released on 23rd
November, 2021 during the INTROMET 2021 at ACARR, CUSAT, Kochi, Kerala (Figure 3).
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Figure 3: A Special cover on Prof P R Pisharoty with a Mystamp of Sir C V Raman, was released on
23rd November, 2021 during the INTROMET 2021 at ACARR, CUSAT, Kochi, Kerala.
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Ms. Anna Mani

Ms. Anna Mani (23 August 1918 — 16 August 2001) was an Indian physicist and meteorologist. She
retired as the Deputy Director General of the Indian Meteorological Department and further served as a
visiting professor at the Raman Research Institute. She made several contributions to the field of
meteorological instrumentation, conducted research and published numerous papers on solar
radiation, ozone and wind energy measurements.

After graduating from the Pachai college, she worked under Prof. Solomon Pappaiah, researching the
optical properties of ruby and diamond. She authored five research papers and submitted her Ph.D.
dissertation, but she was not granted a Ph.D. degree because she did not have a master's degree in physics.
After returning to India in 1948, she joined the Meteorological department in Pune. She published
numerous research papers on meteorological instrumentation. She was mostly responsible for
arranging for meteorological instruments, imported from Britain. By 1953, she had become the head of
the division with 121 assisting her.

Anna Mani wished to make India independent in weather instruments. She standardized the drawings of
close to 100 different weather instruments. From 1957-58, she set up a network of stations to measure
solar radiation. In Bangalore, she set up a small workshop that manufactured instruments for the purpose
of measuring wind speed and solar energy. She worked on the development of an apparatus to measure
the ozone. She was made a member of the International Ozone Association. She set up a meteorological
observatory and an instrumentation tower at the Thumba rocket launching facility.

Deeply dedicated to her work, Anna Mani never married. She was associated with many scientific
organizations such as the Indian National Science Academy (INSA), American Meteorological Society
(AMS), International Solar Energy Society (ISES), World Meteorological Organization (WMO), the
International Association for Meteorology and Atmospheric Physics, etc. In 1987, she was a recipient
of the INSA K. R. Ramanathan Medal.

She was transferred to Delhi in 1969 as the Deputy Director General. In 1975, she served as a WMO
consultant in Egypt. She retired as the Deputy Director General of the Indian Meteorological department
in 1976. In 1994 she suffered from a stroke, and died on 16 August 2001 in Thiruvananthapuram. The
World Meteorological Organization remembered her on 100 birth anniversary and published her life
profile along with Anna interview. In honor of Ms. Anna Mani, a Special cover on Ms. Anna Mani,
was released on 23" November, 2021 with a Mystamp of Sir C.V. Raman, during the INTROMET 2021
at ACARR, CUSAT, Kochi, Kerala (Figure 4).
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Figure 4: A Special cover on Ms Anna Mani, was released on 23rd November, 2021 with a Mystamp
of Sir CV Raman, during the INTROMET 2021 at ACARR, CUSAT, Kochi, Kerala.
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Classical computer technology dates from an era just before the World War 11, i.e., from the late
1930s to the early 1940s. The second half of the twentieth century may well be called the beginning
of the era of Computers. Computer programming languages are used to communicate instructions to a
computer. They are based on certain syntactic and semantic rules, which define the meaning of each of
the programming language constructs. Programming languages are classified according to the domain for
which they are designed. Following is the domain specific classification of programming languages for
classical computers.

@ Interpreted Programming Languages.

2) Functional Programming Languages.

3) Compiled Programming Languages.

“4) Procedural Programming Languages.

Q) Scripting Programming Languages.

6) Markup Programming Languages.

@) Logic-Based Programming Languages.

) Concurrent Programming Languages.

) Object-Oriented Programming Languages.

Interpreted language is a programming language for which most of its implementations execute
instructions directly, without previously compiling a program into machine-language instructions. The
interpreter executes the program directly, translating each statement into a sequence of one or more
subroutines already compiled into machine code. Some interpreted programming languages are: APL,
Autolt, BASIC, Eiffel, Forth, Frink, Game Maker Language, ICI, J, Lisp, M, Pascal, PCASTL, Perl,
PostScript, Python, REXX, Ruby, S-Lang, and Spin.
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Functional programming languages define every computation as a mathematical evaluation. They focus
on the application of functions. Many of the functional programming languages are bound to mathematical
calculations. Some functional programming languages are: Charity, Clean, Curry, F#, Haskell, Joy, Kite,
ML, OPAL, OPS5, Q and Python.

Compiled languageis a programming language whose implementations are typically compilers
(translators that generate machine code from source code), and not interpreters (step-by-step executors of
source code, where no pre-runtime translation takes place). Some compiled programming languages are:
Ada, ALGOL, C, C++, C#, LEO, COBOL, Cobra, D, DASL, DIBOL, Fortran, Java, JOVIAL,
Objective-C, SMALL, Smalltalk, Turing, Visual Basic, Visual FoxPro, XL.
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Figure-1: Various Computer programming languages

Procedural (Imperative) programming implies specifying the steps that the programs should take to
reach to an intended state. A procedure is a group of statements that can be referenced through a procedure
call. Procedures help in the reuse of code. Procedural programming makes the programs structured and
easily traceable for program flow. Some procedural programming languages are: Bliss, ChucK, CLIST,
Hyper Talk, Modula-2, Oberon, Component Pascal, MATLAB, Occam, PL/C, PL/I, Rapira, RPG.

Scripting languages are programming languages that control an application. Scripts can execute
independent of any other application. They are mostly embedded in the application that they control and
are used to automate frequently executed tasks like communicating with external programs. Some
scripting languages are: AppleScript, Awk, Bean Shell, ColdFusion, F-Script, JASS, Maya Embedded
Language, Mondrian, PHP, Revolution, Tcl, VBScript, Windows Power Shell.
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Markup language is an artificial language that uses annotations to text that define how the text is to be
displayed. Some markup languages are: Curl, SGML, HTML XML, XHTML.

Logic Programming is a type of programming paradigm which is largely based on formal logic. Any
program written in a logic programming language is a set of sentences in logical form, expressing facts
and rules about some problem domain. Some logic-based programming languages are: ALF, Fril, Janus,
Leda, Oz, Poplog, Prolog, ROOP.

Concurrent programming is a computer programming technique that provides for the execution of
operations concurrently — either within a single computer, or across a number of systems. In the latter
case, the term distributed computing is used. Some concurrent programming languages are: ABCL, Afnix,
Cilk, Concurrent Pascal, E, Joule, Limbo, Pict, SALSA, SR.

Object-oriented programming (OOP) is a programming paradigm based on the concept of “objects”,
which may contain data, in the form of fields, often known as attributes; and code, in the form of
procedures, often known as methods. In OOP, computer programs are designed by making them out of
objects that interact with one another. Some object oriented programming languages are: Agora, BETA,
Cecil, Lava, Lisaac, MOO, Moto, Object-Z, Obliq, Oxygene, Pliant, Prograph, REBOL, Scala, Self,
Slate, XOTecl, 10, C++, JAVA, C#, Actor, Simula, Python. Python is a high-level programming language
that supports imperative, object-oriented, and functional programming paradigms. In its features like the
dynamic type system and automatic memory management, it is similar to Perl. Originally released in 1991
by Guido van Rossum, a Dutch computer programmer, Python is an open community-based language
whose development is managed by the Python Software Foundation.

Programming languages are also classified according to the generation like generation-based
classification of computers. Generation of computers is based on the technology underlying the design
and fabrication of computers. Computers are categorized into five generations as showcased in the
following table.

Table-1: Generation based classification of Computer Technology and language category

Generation Period Computer Technology Language Category
First 1940 — 1956 Vacuum Tube Based Machine Languages
Second 1956 — 1963 Transistor Based Assembly Languages
Third 1963 — 1971 Integrated Circuit Based Imperative Languages
Fourth 1971 -2010 Microprocessor Based Object Oriented Languages
Fifth 2010 — Beyond | Artificial Intelligence Based | Logic Languages
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Generation oriented classification of computer programming languages is listed below

@ First Generation Languages also known as 1IGL — Low Level Machine Languages
2) Second Generation Languages also known as 2GL — Low Level Assembly Languages
A3 Third Generation Languages also known as 3GL. — High Level Languages

) Fourth Generation Languages also known as 4GL — High Level Languages

Q) Fifth Generation Languages also known as SGL — High Level Languages

First-generation languages, aka (also known as) 1GL, are the low-level languages that are machine
languages.

Second-generation languages, aka 2GL, are also low-level languages that are assembly languages.
They are sometimes used in kernels and hard ware drives and are more commonly used for video editing
and video games.

Third-generation languages, aka 3GL, are high level languages such as Fortran, C, C++, Java and
Visual Basic.

Fourth-generation languages, aka 4GL, are languages that consist of statements that are similar to
statements of human languages like English. Fourth generation languages are commonly used in database
programming and scripts. Some of the fourth-generation languages are Ruby, Perl, PHP, Python and
SQL.

Fifth-generation languages, aka 5GL, are programming languages that contain visual tools to help
develop a program. Some of the fifth-generation languages are Mercury, Prolog and LISP. LISP is the
foundation of the fifth generation computer systems. The fundamental concept of LISP is linked list.
Linked list is also called list. Name ‘Prolog’ stands for ‘PROgramming in LOGic’ and ‘LISP’ stands for
‘LISt Processing’. A fifth generation language is a programming language based on problem solving
using constraints to the given problem, rather than using an algorithm written by a programmer. Most
constraint based and logic programming languages and some declarative languages are the fifth-
generation languages.
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Figure-2: Generation Oriented Classification of Languages

Programming languages are also classified according to their level. Source code of a programming
language is a collection of statements of the programming language, whereas the executable code of a
programming language is a collection of machine instructions representing different statements of its
source code. Number of machine instructions of executable code of a programming language
representing each statement of the source code of the programming language defines the level of the
programming language. Programming language is classified as a low/high level language if less/more
number of machine instructions of its executable code represents each of its statement in its source code.
Level of a computer programming language is of two kinds viz. ‘Low’ and ‘High’. Computer language
is either a low-level language or a high-level language. Low level computer languages are sub-classified
as ‘Low Level Machine Language’ or ‘Low Level Assembly Language’. Low level computer languages,
viz. 1GL and 2GL, are associated with first and second generation-computer systems. A low-level
computer programming language provides little or no abstraction from a computer’s instruction set
architecture. Commands and functions in the low-level language map closely to processor instructions.
High level computer languages are associated with third, fourth and fifth generation computer systems.
High level languages, viz. 3GL, 4GL and 5GL, came from 1950s onwards. An ideal low level
programming language is the one in which one machine instruction of its executable code represents one
statement of its source code. Ideal low level programming language is a theoretical concept which has
not been realized in any programming language till today. Bits are digitally represented by digits 0 and
1 (Digital Bits are called Classical Bits) in the design and architecture of ‘Classical Computers’.
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Figure-3: Classical Bit and Quantum Bit (Qubit)

Bits are however represented by waves (Quantum Bits) in the design and architecture of ‘Quantum
Computers’. Quantum bits (Qubits) are unit vectors in the 2-dimensionaql complex vector space and
are symbolically represented using Dirac’s notation for vectors as |0> and |1>. Unlike digital (classical)
bits 0 and 1, qubits can exist in superposition. Qubits represent atoms, ions, photons or electrons and
their respective control devices that are working together to act as computer memory and a processor.
Similar studies covering programming languages for ‘Quantum Computers’ and ‘Nano Computers’
shall be made separately sometime in future
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Jharkhand (meaning 'The Land of Forests™) is a state in eastern India [Wikipedia]. The state shares its
border with the states of Bihar to the north, Uttar-Pradesh to the northwest, Chhattisgarh to the west,
Odisha to the south and West Bengal to the east. It has an area of 79,710 km? (30,778 square miles). It is
the 15" largest state by area, and the 14" largest by population. Hindi is the official language of the state.
The city of Ranchi is its capital and Dumka its sub capital. The state is known for its waterfalls, hills and
holy places; Baidyanath Dham, Parasnath and Rajrappa are major religious sites. The state was formed
in 2000, from the territory that had previously been part of Bihar. Jharkhand is very rich in minerals &
ores and contributes largely to the economy of the country. Figure-1 shows the Location Map of
Jharkhand.
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Figure-1: Location Map of Jharkhand
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Ranchi is the capital of Jharkhand. Ranchi was the centre of the Jharkhand movement, which called for
creation of a separate state for the tribal regions of South Bihar, northern Orissa, western West
Bengal and the eastern area of the present-day Chhattisgarh. The Jharkhand state was formed on 15
November 2000 by carving out the Bihar divisions of Chota Nagpur and Santhal Parganas. Ranchi has
been selected as one of the hundred Indian cities to be developed as a smart city under PM Narendra
Modi's flagship “Smart Cities Mission”. Ranchi lies at 23°22" N, 85°20" E near to the Tropic of Cancer.
The city covers an area of 175 km? (68 square miles) and its average elevation is 651 m above sea level.
Ranchi is located in the southern part of the Chota Nagpur plateau, which is the eastern section of the
Deccan plateau. Ranchi has a hilly topography and its dense tropical forests, a combination that produces
a relatively moderate climate compared to the rest of the state. However, due to the uncontrolled
deforestation and development of the city, the average temperature has increased in recent years. As of
2011 India census, Ranchi Municipal Corporation had a population of 1,073,427, making it the 46"
largest urban city in India. Males constitute 52.1% of the population and females 47.9%. Ranchi has an
average literacy rate of 87.68%. The area surrounding Ranchi has been endowed with natural attractions
and it is referred to as the “City of Waterfalls”. The Subarnarekha river and its tributaries constitute the
local river system. The channels Kanke, Rukka and Hatia have been dammed to create reservoirs that
supply water to the majority of the population. Figure-2 shows a detailed map of Ranchi district.
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Figure-2: Detailed map of Ranchi district of Jharkhand state

Ranchi has a humid subtropical climate. However, due to its position and the forests around the city, it
is known for its pleasant climate. Its climate is the primary reason why Ranchi was once the summer
capital of the undivided State of Bihar. Ranchi used to be a preferable hill station in the past. Temperature
ranges from maximum 42 to 20 °C during summer, and from 25 to 0 °C during winter. December and
January are the coolest months with temperature getting to freezing point in some places of the city. The
annual rainfall is about 1430 mm (56.34 inches). From June to September the rainfall is about 1,100 mm.
The total area covered by the Ranchi municipal area is 175.12 square kilometres and the average
elevation of the city is 651 m above sea level.
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The Subarnarekha River flows through Jharkhand, West Bengal and Odisha states of India. The name
is related to “Subarna”, meaning “gold”, because gold was mined near the origin of the river at a village

named Piska near Ranchi. After originating near piska/nagri, near Ranchi, the capital of Jharkhand, the
Subarnarekha traverses a long distance through Ranchi Seraikela Kharsawan and East

Singhbhum districts in the state. Thereafter, it flows for shorter distances through Paschim Medinapur
district in West Bengal for 83 kilometres and Balasore district of Odisha. There, it flows for 79
kilometres and joins the Bay of Bengal near Talsari. The total length of the river is 395 kilometres
(245 miles).

Groundwater in Jharkhand is affected in many districts with excess Fluoride, Iron, Nitrate and
Arsenic. In the case of treatment plants, that remove iron and manganese through aeration or potassium
permanganate oxidation, disposal of sludge to receiving-waters may cause problems such as water
discoloration and destruction of aquatic life. Treatment plants, that use an ion exchange softening
process, have brine wastes (high salts) which become critical disposal problems, especially when the
sludge has a high manganese content. The salts cannot readily be recovered or removed from the wastes.
Brine wastes are almost impossible to treat. Bacterial contamination is found in surface water in many
places in Jharkhand, in addition to increase in turbidity levels due to mining activities. There is reported
radioactive contamination of water in East Singhbhum district. The presence of fissured rocks below top
soil allows percolation of waste water into the ground. About 80% of rural areas in Jharkhand suffer
water quality problems. There are various types of drinking water sources and several types of schemes
existing in the rural areas of Jharkhand. Sources include Open wells (Dug wells), Hand pumps, Tube
wells, Surface sources (rivers, infiltration structures, dams etc) and Wetlands (ponds, lakes). It is
observed that a majority (more than 75%) of the rural population of Jharkhand is dependent on hand
pumps. However, water quality of shallow hand pumps of rural areas is found to be poor, and not good
for consumption by the villagers. The types of schemes are Single village schemes, Multi-village
schemes, Piped water supply schemes and Mini water supply schemes. The total requirement of water
for the proposed schemes is approximately 66 MCM per annum which is roughly 2.8 % of annual
replenishable groundwater and 1.5% of the available surface water resources available in Jharkhand.

Till a decade back, poor sanitation, unhygienic behavioural patterns and practices coupled with unsafe
drinking water, etc. along with various other factors had paved way to cycle of diseases, brought uneven
growth pattern in the socio-economic development of the state, posing a serious threat to the overall
quality of life of every individual, with most women and children being adversely affected. Keeping this
in mind- Government of Jharkhand focussed on sanitation and hygiene issues in institutions and common
public places, e. g., in schools, AWC, market places, tourist places and health facilities. Under the
Swachh Bharat Mission (SBM), sanitation coverage in rural Jharkhand has increased from 16.25% in
October 2014 to ~ 100% as of November 2018 and the state has achieved Open Defecation Free (ODF)
status. Over 35.47 lakhs toilets have been constructed in rural Jharkhand since the Mission began. 29,564
villages and 24 districts have declared themselves Open Defecation Free (ODF). [ Ref:
https://blog.mygov.in/swachh-bharat-mission-journey-of-jharkhand/ ].
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However, the problem of unsafe drinking water still persists and quality of drinking water is still
not good, especially in the mining areas and rural areas of Jharkhand. This is really a health
concern in the state. Solid and Liquid Waste Management does not exist in most parts of rural
Jharkhand. While the solid waste management is absent, the liquid waste management is limited to
building of a few meters of isolated non-functional drains. Jharkhand has 22,894 Sq. Km of forest which
is 29% of the total geographic areas of the state, which is amongst the highest in India. There are 11
wildlife sanctuaries and reserves in Jharkhand. Wetlands constitute an area of 170,000 ha. in the state.
Forest lands are being increasingly designated as mines in Jharkhand, thus reducing forest cover.
Jharkhand is famous for its rich mineral resources, like Uranium, Mica, Bauxite, Granite, Gold, Silver,
Graphite, Magnetite, Dolomite, Fireclay, Quartz, Feldspar, Coal (32% of India), Iron, Copper (25% of
India), etc. The mining of these resources affects the groundwater availability and quality of water in
these areas.

The sources of water available in the rural areas of Jharkhand, as already listed earlier are open or dug
wells, hand pumps, tube wells, rivers, lakes ponds or dams. According to the results of tests of the water
samples under the Rajiv Gandhi National Drinking Water Mission (RGNDWM), 7 out of 12 districts
selected are afflicted with quality problems. On the other hand, according to the reports of the Central
Ground Water Board (CGWB), there are quality problems of one or more kinds in almost all districts.
The laboratories that were established at district levels are reported to be mostly non-functional and all
tests are either done at the few functional laboratories or are not done at all. Most of the rural population
is covered by hand pumps. There are few piped water supply schemes. The hand pumps installed in areas
where fluoride levels are high, are not provided with any facility to treat excess fluoride to make the
water drinkable. The forest cover in Jharkhand, even after continued denudation for decades, is still the
maximum amongst the states of India and there is plenty of rainfall in Jharkhand. In spite of this fact,
ground water exploitation is very little. This is said to be because the geological formation at most places
is rocky, water percolates into the ground through fissures and cracks and stored in voids, small in size,
that hold limited quantities of water and yield small discharges. Bores are successful if these voids are
hit. Otherwise, they fail. The quality of ground water is affected by the natural geological formations and
have minerals of various kinds present in them. The quality of ground water is also aggravated by the
leachates from mines.

Most probable number (MPN) is a statistical estimate of the number of coliform-group organisms per
unit volume of sample water, and it is expressed as a density or population of organisms per 100 mL of
sample water. One remarkable fact about the quality of ground water, as it appears from the test results
of the RGNDWM, is that water obtained from hundreds of deep tube wells (in local terminology a tube
well deeper than 50 m is called a deep tube well), the MPN count is very high. It is necessary to carry
out a detailed and thorough investigation into the causes of the MPN being so high and in such a large
no of tube wells. The test reports on record, of deep tube wells, also reveal abnormally high turbidity
contents. It also needs detailed investigation. If turbidity is contributed by partially soluble minerals
within the strata, that form colloidal solutions in water, such as those of iron, the turbidity will have to
be treated. Iron, if it is in excess of permissible limits, will have to be brought within acceptable limits.
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Because of uncertainty of success of tube wells & their short life and unsatisfactory quality of water in
these, there is reason for surface water to be preferred. The durability of source is certainly an advantage
in case of river waters, provided rivers are perennial. But there are hardly any perennial rivers in
Jharkhand. The quality of river water is, however, much worse than the quality of tube well water.
Provided that there is no chemical pollution, water from tube well requires only disinfection, while river
water requires complete treatment including sedimentation and filtration. The limited availability of
power in rural areas is an equal demerit in both cases. The capital cost as well as the maintenance cost is
likely to be higher for the river water than for the tube well water. There are several dams and natural
lakes in Jharkhand that can be used for supplying drinking water after treatment to sizeable chunks of
rural population nearby. There are also smaller wetlands that can be used, perhaps for single village
schemes. It was observed that the perception people had of the quality of water, was limited to the water
being physically clean, without colour or turbidity. The devices used for storage of water were often
unclean, particularly in places of public utility.

The large-scale industrial growth has caused serious concerns regarding the susceptibility of groundwater
contamination due to discharge of the waste. So, it is necessary to assess the quality of groundwater.
Water Quality Indices aim at giving a single value to water quality of a source, reducing numerous
parameters into a simpler expression and enabling easy interpretation of monitoring data. Water quality
index (WQI) is a well-known method as well as one of the most effective tools to express water quality
that offers a simple, stable, reproducible unit of measure and communicate information of water quality
to the policy makers and concerned citizens. The quality of water can be evaluated by testing various
physico-chemical parameters such as pH, Total Dissolved Solid (TDS), Total Hardness, Bicarbonate,
Fluoride, Chloride, Nitrate, Sulphate, Calcium and Magnesium.

Water Quality Index (WQI) is an important technique for demarcating groundwater quality and its
suitability for drinking purpose. Water quality of any specific area or specific source can be assessed
using physical, chemical and biological parameters. WQI utilizes the water quality data and helps in the
modification of the policies, which are formulated by various environmental monitoring agencies. It has
been realized that the use of individual water quality variable, in order to describe the water quality for
common public, is not easily understandable. WQI has the capability to reduce the bulk of the information
into a single value to express the data in a simplified and logical form. It takes information from a number
of sources and combines them to develop an overall status of a water system. They increase the
understanding ability of highlighted water quality issues by the policy makers as well as for the general
public as users of the water resources.

Weighted Arithmetic Water Quality Index (WAWQI):

Weighted arithmetic water quality index method classified the water quality according to the degree of
purity by using the most commonly measured water quality variables. The method has been widely used
by the various scientists and the calculation of WQI was made by using the following equation:

n . .
— i:l(Ql . Wl)
war= n Wi

weight for i water quality parameter (subscripti=1, 2, ..., n).
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Qi is calculated by using this expression:

oi-1o0 e
value of this parameter in pure water, Vo = 0 (except for pH =7.0 and DO = 14.6 mg/l), and Si =
Recommended standard value of i parameter.

where, Vi = Estimated concentration of i parameter in the analysed water, V, = Ideal
p y

Wi is calculated by using the following formula:

Where, K = Proportionality constant and can also be calculated by using the following equation:
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Table-1: The rating of water quality according to this WQI is given below

WQI Value Rating of Water Quality Grading
0-25 Excellent water quality A
26-50 Good water quality B
51-75 Poor water quality C

76-100 Very Poor water quality D

Above 100 Unsuitable for drinking purpose E

Ratings & gradings of water quality, according to WQI value ranges, are given in Table-1.

In rural and mining areas of Jharkhand, the WQI values generally range from the value of 139 (maximum)
to the value of 29 (minimum). The high value of WQI is found to be mainly from the higher values of
total dissolved solids, hardness, fluorides, bicarbonate, chloride, nitrate and calcium in the groundwater.
It may be noted that several other types of Water Quality Index are defined, like National Sanitation
Foundation Water Quality Index (NSFWQI), British Columbia Water Quality Index (BCWQI), Canadian
Council of Ministers of the Environment (CCME) Water Quality Index (WQI), etc.

For water samples of the poor category, the water is not suitable for direct consumption and requires
treatment before its utilization (through Water Treatment Plants). Management of wastes from water
treatment plants needs study of sources and types of waste, characteristics of each type of waste/sludge,
and waste management procedures. The discussion of management of sludge (waste) covers minimizing
sludge production, methods of sludge treatment, and ultimate sludge disposal.

Sources and Types of Waste: A water treatment plant not only produces drinking water but is also a
solids-generator. The residues (solids or wastes) come principally from clarifier basins and filter
backwashes. These residues contain solids which are derived from suspended and dissolved solids in the
raw water, the addition of chemicals, and chemical reactions. Depending on the treatment process
employed, wastes from water treatment plants can be classified as alum, iron, or polymer sludge from
coagulation and sedimentation; lime sludge and brine wastes from softening; backwash wastewater and
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spent granular activated carbon from filtration; and wastes from the iron and manganese removal process,
micro-strainers, and diatomaceous earth filters.

Rural Water Supply and Sanitation Project will address to the problems of sustainable water supply and
sanitation in rural areas of Jharkhand and shall be implemented in 6 selected districts of the state by the
State Drinking Water and Sanitation Mission, Drinking Water and Sanitation Department, Ranchi,
Jharkhand. The overall goal of the project is to promote decentralised service delivery arrangements with
increased Panchayati Raj Institutions (P.R.I.) and community participation, improved financial
sustainability and enhanced accountability at all levels. The wastewater treatment to be adopted by
village, towns, and cities depends on capital cost, technical feasibility, operation and maintenance cost
and acceptance level of community as well as mind set of the governing bodies. Hence the problem for
water of villages and towns should be seen not only from the point of view of water supply but also reuse
of treated wastewater. Effective systems in place will conserve the natural ground water, lakes, rivers
and avoid its contamination. This will also ensure the improvement in cleanliness, healthy community
leaving.

Table-2 provides the comparison of several States and Union Territories of India, in terms of Access to
safe drinking water in households of India (in percent), both for urban and rural areas, with available
data for 1991, 2001 and 2011. (Courtesy to following web-Reference:

https://en.wikipedia.org/wiki/List_of Indian_states_and_union_territories_by_access_to_safe drinking

_water )

Table-2: Access to safe drinking water in households of India (in per cent)

1991 2001 2011

No States & Union

territor
v Total | Rural | Urban | Total | Rural | Urban | Total Rural Urban

Jammu &

1 Kashmir na na na 65.2 | 54.9 95.7 76.8 70.1 96.1
o | Himachal 773 755 1919 |886 [87.5 [97.0 1937 |932 97.8
Pradesh
3 | Punjab 927 1921 1942 1976 969 |989 976 | 96.7 98.9
4 | Chandigarh 97.7 1981 1977 1998 [99.9 [99.8 993 | 987 99.4
5 | Uttarakhand a a a 867 1830 | 978 922 895 98.7
6 | Haryana 743 |67.1 932 861 [811 [973 938 |92.0 96.7
7 | Delhi 958 1910 1962 972 [90.1 [97.7 1950 | 879 95.2
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8 | Rajasthan 50.0 1506 865 682 |604 |935 781 | 72.8 94.3
9 | Uttar Pradesh | 622 566 858 87.8 855 972 951 943 97.9
10 | Bihar 588 565 734 866 861 |91.2 940 | 93.9 94.7
11 | Sikkim 73.1 1708 928 |707 |67.0 |97.1 853 | 82.7 92.2
12 | Arunachal 700 669 |882 |77.5 737 [90.7 | 78.6 | 743 91.3
Pradesh
13 | Nagaland 534 556 455 465 475 423 538 | 54.6 51.8
14 | Manipur 387 (337 521 [370 293 [594 |454 |375 60.8
15 | Mizoram 162 | 129 1199 |360 (238 |478 604 434 75.8
16 | Tripura 372 1306 (711 |525 |450 |858 |67.5 |58.1 91.9
17 | Meghalaya 362 268 754 (390 295 |735 447 |35.1 79.5
18 | Assam 459 433 641 |588 568 |704 | 69.9 | 683 78.2
19 | West Bengal 820 | 803 862 885 (870 (923 922 (914 93.9
20 | Jharkhand a a a 426 (355 682 | 60.1 | 543 78.4
21 | Odisha 39.1 (353 628 |642 629 |723 |753 | 744 79.8
22 | Chhattisgarh a a a 705 662 888 863 | 84.1 93.9
23 | Madhya Pradesh | 53.4 | 456 | 794 | 684 |61.5 886 780 | 73.1 92.1
24 | Gujarat 69.8 |60.0 872 |84.1 769 |954 903 | 849 97.0
25 Daman&Diu | 714 569 868 963 949 |989 987 | 97.8 99.0
26 |Dadra&Nagar | o0 1415 1910 [770 705 |96.1 91.6 | 843 98.4
Haveli
27 | Maharashtra 68.5 |540 905 |79.8 684 |954 834 | 732 95.7
28 | Andhra Pradesh |55.1 |49.0 | 73.8 |80.1 | 769 902 | 90.5 | 886 94.5
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29 | Karnataka 71.7 | 673 | 814 84.6 |80.5 |92.1 87.5 84.4 923

30  Goa 434 305 617 |70.1 |583 |82.1 85.7 | 784 90.4
31 | Lakshadweep 119 34 188 |46 |46 |46 28 312 20.2
32 | Kerala 189 | 122 1387 |234 [169 |428 335 |283 39.4
33 | Tamil Nadu 674 | 643 | 742 856 853 (859 925 | 922 92.9
34 | Puducherry 888 1929 861 959 966 |955 978 | 99.6 97.0
35 | Andaman & 679 | 594 909 767 |668 |97.8 85.5 782 98.1

Nicobar Islands

ALL INDIA 623 555 814 719 | 73.2 |90.0 85.5 82.7 91.4

(https://en.wikipedia.org/wiki/ List of Indian states_and union_territories_by access_to_safe drinking water )

In 2011, among the states Punjab ranked highest with 97.6%, while Kerala had the worst rank with
only 33.5% households having access to safe drinking water. National average was standing at 85.5%,
while among Union Territories, Chandigarh ranked highest with 99.3% and Lakshadweep had the
worst rank with only 22.8% households having access to safe drinking water. In 2011, Jharkhand had
total 60.1%, with rural value at 54.3% households having access to safe drinking water. The deficiency
needed to be taken care by Government of India. Therefore, Department of Drinking Water & Sanitation,
Ministry of Jalshakti, Government of India initiated the “Jal Jeevan Mission” (Web-reference:
https://jaljeevanmission.gov.in/). Jal Jeevan Mission, is envisioned to provide safe and adequate
drinking water through individual household tap connections by 2024 to all households in rural India.
The programme will also implement source sustainability measures as mandatory elements, such as
recharge and reuse through grey water management, water conservation, rain water harvesting. The Jal
Jeevan Mission will be based on a community approach to water and will include extensive Information,
Education and communication as a key component of the mission. The Jal Jeevan Mission (JJM) will be

based on a community approach to water and will include extensive Information, Education and
communication as a key component of the mission. JJM looks to create a Jan Andolan (people-
movement) for water, thereby making it everyone’s priority. The web-link showed that Total rural
households on 08/04/2022 was 19,31,99,823 and Rural household tap connections on 08/04/2022 was
9,40,73,343, i.e., coverage is about 48.69 % in rural India. This means that less than 50 per cent of the
rural household population in India has access to safely managed drinking water. Chemical
contamination of water, mainly through fluoride and arsenic, is present in 1.96 million dwellings. With
a population of 1.38 billion people, India is the second most populous country in the world, hence the
Mission will require lot of works to be done in coming years. This Mission aims for “Har Ghar Jal”
(Clean & safe drinking water to every household of India) and we wish its grand success.
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Zero — Perceptions Through Ages

Manoj Kumar Tandon' %3

IScientist (Retired), IITM, Pashan Road, Pune.
2Former Secretary, Computer Society of India, Pune Chapter.
3E-Mail ID: mkbtandon@gmail.com

Zero (&=t # I=T) was invented independently by the Babylonians, Mayans and Indians although some
researchers say the Indian number system was influenced by the Babylonians. The Babylonians got their
number system from the Sumerians who were the first people in the world to develop a counting machine.
The number 0 is the only number which is neither positive nor negative, neither a prime number
nor a composite number, nor a unit. The number 0 (zero) is the least non-negative number.

Numeric Digits (0 to 9)

There are two uses of zero that are both extremely important but are somewhat different. One use is as
an empty place indicator in place-value number system. Place-value number system is the Sumerian
number system. In a number like 2106 in place-value system, zero is used so that the positions of the 2
and 1 are correct. Clearly 216 mean something quite different. The second use of zero is as a number
itself in the form we use it as 0. There are also different aspects of zero within these two uses, namely
the concept, the notation, and the name. Name "zero" derives from the Arabic word ‘sifr — e and
the word “zero” came from Italy. Neither of the above uses has an easily described history. It just did not
happen that someone invented the ideas, and then everyone started to use them. Also, it is fair to say that
the number zero is far from an intuitive concept. Mathematical problems started as 'real' problems rather
than abstract problems. Numbers in early historical times were thought of much more concretely than
the abstract concepts, which are our numbers today. One might think that once a place-value number
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system came into existence then the 0 as an empty place indicator is a necessary idea, yet the Babylonians
had a place-value number system without this feature for over 1000 years. Moreover, there is absolutely
no evidence that the Babylonians felt that there was any problem with the ambiguity, which existed.
Remarkably, original texts survive from the era of Babylonian mathematics. The Babylonians wrote on
tablets of unbaked clay, using cuneiform writing. The symbols were pressed into soft clay tablets with
the slanted edge of a stylus and so had a wedge-shaped appearance. Many tablets from around 1700 BC
survived and we can read the original texts. Of course, their notation for numbers was quite different
from ours and not based on 10 but on 60. To translate into our notation, they would not distinguish
between 2106 and 216 as the context would show which was intended. It was not until around 400 BC
that the Babylonians put two wedge symbols into the place where we would put zero to indicate which
was meant, 216 or 21 " 6. The two wedges were not the only notation used, however, and on a tablet
found at Kish, an ancient Mesopotamian city located east of Babylon in what is today south-central Iraq,
a different notation is used. This tablet, thought to date from around 700 BC, uses three hooks to denote
an empty place in the positional notation. Other tablets dated from around the same time use a single
hook for an empty place. There is one common feature to this use of different marks to denote an empty
position. This is the fact that it never occurred at the end of the digits but always between two digits. So,
although we find 21 " 6 we never find 216 ". One has to assume that the older feeling that the context
was sufficient to indicate which was intended still applied in these cases. We can see from this that the
early use of zero to denote an empty place is not really the use of zero as a number at all, merely the use
of some type of punctuation mark so that the numbers had the correct interpretation.

; 'jEﬁe Grea,t Indian
5 Ma.themmtlcm,n
3 a.bha.ta invented

b
Aryabhata (476

The first known calculator, viz. abacus (2400 BC), was probably invented by Babylonians as an
aid to simple arithmetic around this date. This laid the foundations for positional notation and other
computational developments. The ancient Greeks began their contributions to mathematics around the
time when zero as an empty place indicator was coming into use in Babylonian mathematics. The Greeks
however did not adopt a positional number system. It is worth thinking just how significant this fact is.
How could the brilliant mathematical advances of the Greeks not see them adopt a number system with
all the advantages that the Babylonian place-value system possessed? Greek mathematical achievements
were based on geometry. Greek mathematicians did not need to name their numbers since they worked
with numbers as lengths of lines. Merchants, not mathematicians, used numbers, which required to be
named for records, and hence no clever notation was needed. There was however exception to what have
just been stated. The exceptions were the mathematicians who were involved in recording astronomical
data. Here we find the first use of the symbol, which we recognize today as the notation for zero,
and the Greek astronomers began to use the symbol O. There are many theories why this particular
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notation was used. Some historians favor the explanation that it is omicron, the first letter of the Greek
word for nothing namely "ouden". Otto Neugebauer (1899-1990), Austrian American Mathematician,
however, dismissed this explanation since the Greeks already used omicron as a number and it
represented 70 (the Greek number system was based on their alphabets). Other explanations offered
include the fact that it stands for "obol", a coin of almost no value, and that it arises when counters were
used for counting on a sand board. The suggestion here is that when a counter was removed to leave an
empty column it left a depression in the sand which looked like O. Zero represents nothingness and
emptiness. The idea of nothingness and emptiness has always inspired mathematicians, physicists and
even philosophers. Though the humans have always understood the concept of nothingness or having
nothing, the concept of zero is relatively new as it only fully developed in the 5™ century AD. Before
these mathematicians struggled to perform even the simplest arithmetic calculations.

EVEN?
ODD?

NEITHER?

Ptolemy — Greco Egyptian Mathematician, Astronomer, Geographer and Astrologer, in the Almagest
written around 130 AD, used the Babylonian sexagesimal system (base 60 numeral system) together
with the empty placeholder O. By this time Ptolemy was using this symbol both between digits and at
the end of a number and one might be tempted to believe that at least zero as an empty place holder had
firmly arrived. This, however, is far from what happened. Only a few exceptional astronomers used the
notation and it would fall out of use several more times before finally establishing it. Zero was certainly
not thought of as a number by Ptolemy who still considered it as a sort of punctuation mark. The idea
of zero made its next appearance in Indian mathematics. The scene now moved to India where it is
fair to say the numerals and number system were born which have evolved into the highly sophisticated
ones which we use today. Of course, that is not to say that the Indian system did not owe something to
earlier systems and many historians of mathematics believe that the Indian use of zero evolved from its
use by Greek astronomers. Some historians seem to want to play down the contribution of the Indians in
a most unreasonable way. There are also those who make claims about the Indian invention of zero,
which seem to go far too far. What is certain is that by around 650 AD, the use of zero as a number
came into Indian mathematics. The Indians also used a place-value system and zero was used to
denote an empty place. In fact, there is evidence of an empty placeholder in positional numbers from
as early as 200 AD in India but some historians dismiss these as later forgeries. First use of zero by
mathematicians in India is dated around 500 BC. Indian Jaina mathematicians invented
logarithms around 200AD. Around 200AD, Indian mathematician Brahmagupta was the first to
describe the modern place-value numeral system (Hindu-Arabic numeral system).
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In 1400AD, Kerala School of Astronomy and Mathematics in South India invented the floating-
point number system. In 300 BC, Indian mathematician, scholar and musician Pingala was the first to
describe the binary number system consisting of 0 and 1, which is now used in the design of
essentially all modern computing-equipment. Pingala also conceived the notion of a binary code
(collection of bits 0 and 1). Similar to the Morse code, Binary codes of numbers are the lifeline of
present- day classic computers and will perhaps remain so till the design of classic computers is based
on digital technology wherein both bits have digital representations of 0 and 1 and will perhaps continue
to remain so till the arrival of “Quantum Computers” wherein both bits are represented by waves.

POSITIVE?
NEGATIVE?

NEITHER?

The brilliant work of Indian mathematicians was transmitted to the Islamic and Arabic
mathematicians further west. Hindu Art of Reckoning describes the Indian place-value system of
numerals based on 1, 2,3, 4,5, 6,7, 8,9, and 0. Ibn Ezra, in the 12" century, wrote three treatises
on numbers, which helped to bring the Indian symbols and ideas of decimal fractions to the
attention of some of the learned people in Europe. “The Book of the Number” describes the decimal
system for integers with place values from left to right. In this work Ibn Ezra uses zero, which he calls
‘galgal‘(meaning wheel or circle). The Indian ideas spread east to China as well as west to the Islamic
countries. In 1247 the Chinese mathematician Ch'in Chiu-Shao wrote “Mathematical Treatise” in
nine sections which uses the symbol O for zero. A little later, in 1303, Zhu Shijie wrote “Jade mirror of
the four elements” which again uses the symbol O for zero. Fibonacci was one of the main people to
bring these new ideas about the number system to Europe. It is significant that Fibonacci was not bold
enough to treat 0 in the same way as the other numbers 1, 2, 3,4, 5, 6, 7, 8, 9 since he speaks of the "sign"
zero while the other symbols he speaks of as numbers. One might have thought that the progress of the
number systems in general, and zero in particular, would have been steady from this time on. However,
this was far from the case. Cardan solved cubic and quartic equations without using zero. He would
have found his work in the 1500's so much easier if he had a zero but it was not part of his mathematics.
By the 1600s zero began to come into widespread use but still only after encountering a lot of resistance.

The differences between zero and nothing are critical. Many civilizations could not solve tricky
calculations due to their ignorance towards the magical figure of zero. “Zero” is considered to be a
number while “nothing” is considered to be an empty or null set. Zero has a numeric value of “0”. A zero
placed after a number increases the value of the number while zero placed before a number does not
change the number. Imagine there are two students, “A” and “B” in a class. In a mathematics examination
of 100 marks, “A’ attends classes and appears is the examination while “B” neither attends classes nor
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appears in the examination. Student “A” got zero marks in the examination while student “B” got nothing.
The fact that “B” got zero marks in irrelevant. Zero has a measurable beginning and measurable end
while “nothing” has neither any beginning nor any end. Zero is a relative term while absence of anything
measurable is reflected in nothing.

The Roman number system did not need any value to represent zero. Instead of zero, the word
‘nulla’ was used by the Romans to specify zero. In Latin language, the word “nulla” means none,
but there is no specific symbol to represent zero in the Roman literal system. Hence “nulla” is used
to represent zero. Of course, there are still signs of the problems caused by zero. Recently many people
throughout the world celebrated the new millennium on 1 January 2000. Of course, they celebrated the
passing of only 1999 years, since when the calendar was set up no year zero was specified. Although one
might forgive the original error, it is a little surprising that most people seemed unable to understand why
the third millennium and the 21% century began on 1 January 2001. Zero is still creating anxieties about
its different perceptions through ages.

b R R
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IMSP News:
+ Annual Monsoon E-Workshop (AMW 2021) & National E Symposium

Annual Monsoon E-Workshop (AMW 2021) & National E-Symposium on “Changing climate and
extreme events: impacts, mitigation & Role of oceans” was successfully organized by Indian
Meteorological Society, Pune Chapter (IMSP), in association with Ocean Society of India, Pune
Chapter (OSIP) and with kind supports from IITM Pune, IMD Pune and DASS SPPU Pune, on
online platform, during 21% — 23" February 2022 (3 days: Monday - Wednesday).

The inaugural session of the event included welcome address by Dr. C. Gnanaseelan, IMSP
Chairman; expert addresses by Chief Guest Dr. M. Mohapatra, DGM IMD & President IMS; and by
Guests of honour Dr. R. Krishnan, Acting Director, IITM and Mr. K. S. Hosalikar, Head CR&S,
IMD; followed by vote of thanks by Dr. Madhu Chandra R. Kalapureddy, Secretary IMSP.

Annual Monsoon E-Workshop (AMW 2021) included presentations for both SW Monsoon and NE
Monsoon over Indian region during the year 2021. National E-Symposium on “Changing climate and
extreme events: impacts, mitigation & Role of oceans” covered five themes, respectively on (1)
Climate change, (2) Extreme events, (3) Impact of Climate change, (4) Climate change Mitigation,
and (5) Role of Oceans on changing Climate and Extremes. For these 5 themes, 52 abstracts were
received from various parts of the country. In total, there were 8 sessions during the E-Workshop and
the E-Symposium. The event included 20 Expert talks and 52 Oral presentations. IMSP received 30
feedbacks from workshop participants and senior life members of the society. Dr. Prabhat Kumar was
specially felicitated by IMSP, in recognition of his great achievement of obtaining AMS (American
Meteorological Society) Award. For encouraging young participants & organizers, several awards were
distributed. There were 16 awardees, 13 for presentations and 3 for significant contribution in
organizations. Presentation awards were received by 13 young participants: (1) Ambuj Kumar Jha
(2) Meenu R. Nair (3) Subroto Halder (4) Naresh G. Ganeshi (5) Shreyas Dhavale (6) Diya Das (7)
Dipankar Sarma (8) Anila Sebastian (9) Sandeep Narayanasetti (10) Anupama K. Xavier (11) Nandini
G. (12) Darshana Patekar, and (13) Priya Priyadarshini. Ms. Smarti Gupta received award for the best
performance (especially for nicely anchoring the event). Mr. Padmakar Domtuwar received award for
the best IT services (especially for online arrangements, done very nicely) while Ms. Rashmi Sahu
received award for the best services from the IITM Library (especially for webpage management &
uploading important information). This year, the Pune Chapter of Ocean Society of India (OSIP)
joined hands with IMSP, IMD & SPPU in conducting the AMW-2021 E-Workshop cum E-Symposium,
and there was a very good synergy of Ocean and Meteorological Societies for working together towards
popularizing science to the society. Great efforts by the Executive Committee of IMSP and various
Committees formed for organization resulted in great success of this important event.

More Details (about this event) are available at the website of IMS Pune Chapter (IMSP),
https://imdpune.gov.in/Links/imsp/index.html
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¢ Election process for formation of new Executive Council (EC) of IMSP (for the
term 2022-2024):

Election process for formation of new Executive Council (EC) of IMSP (for the term 2022-2024) has
been initiated under the supervision of Dr. Milind Mujumdar of IITM Pune, working as the

Returning Officer, and Sh. Manish Ranalkar of IMD Pune, working as the Asst. Returning Officer,
with necessary supports from existing IMSP EC and IMS NEC member from Pune.

Formation of new National Executive Council (NEC) of IMS for the term 2022-2024

Following National Executive Council (NEC) of IMS was formed for the term 2022-2024:

Name and Number Name & Address of the Member elected IMS Life-

of the Post Membership No.
President (1 Post) Dr. Rupa Kumar Kolli, Pune LM-325

Vice President 1). Dr. D. R. Pattanaik, IMD, New Delhi LM-992

(2 Posts) 2). Dr. N. Subash, ICAR, Meerut, U.P. LM-1762
Secretary (1 Post) 1). Dr. R. K. Giri, IMD, New Delhi LM-746

Joint Secretary (1 Post) | 1). Dr. Ananda Kumar Das, IMD, New Delhi LM-948

Treasurer (1 Post) 1). Dr. Sankar Nath, IMD, New Delhi LM-1926

1). Prof. P. V. S. Raju, Amity University, Jaipur | LM-553
2). Dr. Vijay Kumar Soni, IMD, New Delhi LM-993

3). Shri Sikandar M. Jamadar, IMD, Pune LM-1153

Council Member 4). Mr. Sanjay Bist, IMD, New Delhi LM-1265
(8 Posts) 5). Ms. Samanti Sarkar, IMD, New Delhi LM-1296

6). Dr. Pankaj Kumar, IISER, Bhopal LM-1648

7). Dr. Rajib Chattopadhyay, IMD, Pune LM-2239

8). Sh. Sunny Chug,IMD, New Delhi LM-3159

There was election for the President post, contested between Dr. Rupa Kumar Kolli of Pune (LM-
325) and Sh. Anand Kumar Sharma of Delhi (LM-398), The election was held by e-Voting only,
during 28" March to 30" March 2022 [from 09:00 AM (IST), 28" March, 2022 (Monday) TO 05:00 PM
(IST), 30" March, 2022 (Wednesday)], conducted smoothly by Sh. N. Nigam, Returning Officer, IMS
Election-NC-2022-2024. For all other posts, contesting members were elected unopposed, as other
nominations were not received to contest against them.

======== (Compiled by Somnath Mahapatra, Ex-Officio Member, IMSP EC

Become a Life Member (LM) of IMS, “Application Form for IMS LM Enrolment”
is provided in Pages 38-39 of this Bulletin.



INDIAN METEOROLOGICAL SOCIETY Affix latest Photograph

FORM FOR ENROLLMENT
Proposal for Individual Membership
I wish to become Annual/Life member of Indian Meteorological Society.
1. Name in Full (Block Letter)
2. Office Address with Tel No.
3. Permanent Address with Tel No.
4. Residential Address with Tel No.
5. Mobile Number. 6. Email ID:
7. Profession and present appointment
8. Nationality
9. Date of Birth
10. Academic and Technical qualifications:
11. Professional Record (appointments held)
12. Research Papers/Publications (Attach list, optional):
13. Member of Societies and Institutions:
14. Amount paid as Membership fee:

I hereby declare that I shall abide by the Statutes and Regulations of the Society and offer my co-

operation in promoting its objectives:
Date: Signature......cceveeiieiiiniiiiiiieiiiiiiniennn.
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References
Name Designation Email Mobile No.
1.
2.
Recommendation by Secretary, IMS
Signature......cceveeiiiiiiiiiiiiiiiiiiiianene. Date....cooevieiiiiiiniiinnnnnn
Approved / Not Approved, by IMS President

Signature......cceveviieiiiiiiiiiiiiiiieiieenne. Date....cooevinriiiiiiiiiniiinnen.

Note All communication should be sent to the Honorary Secretary, Indian Meteorological Society,
Room No. 605 Satellite Meteorological Building New Delhi — 110003 can be paid online or
Cheque/DD should be made in favour of “INDIAN METEOROLOGICAL SOCIETY” payable at
Delhi.

Bank details for Online payment towards IMS Life Membership

Bank Name: Central Bank of India
Branch address: 10, Loknayak Bhawan, Khan Market, New Delhi-110003
Branch Code: Khan Market / 0280310
Account No.: 1614232144
IFSC Code: CBIN0280310
MICR Code: 110016018
SWIFT Code: CBININBBPAR

Membership Fee for Indian Members & Foreign Members
Annual Membership: Rs. 300/ -
Life Membership: Rs. 3000/- (for Indian Members); US $ 300 (for Foreign Members)
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