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FOREWORD

All life forms are affected by variability in weather, air and water. One of
the main reasons for sustenance of life on the Earth is air. Clean air is
considered to be a basic necessity of human health and well-being. Human
interference in natural processes is increasing in the form of pollutants in recent
time. India is also experiencing the deterioration of air quality problem as true
for many other countries. For identification of sources and implementing the
accurate mitigation strategies, a regular air pollution monitoring and forecasting
system is essential, which ultimately will help to minimize the impact on human
health and vegetation. ESSO had successfully provided forecast of the air
quality of Delhi on the occasion of Commonwealth games for the first time in
our country in 2010, and also provided the concept of AQI to translate data into
information for the common citizen.

Considering the importance and success of the project, it is planned to
extend the air quality and weather forecasting services to at least four major
cities. I am pleased to mention that a similar system is being developed for
Pune Metropolitan region (PMR) to cover the twin cities of Pune and Pimpri-
Chinchwad. This report is a background paper highlighting the first component
of this project dealing with Air Quality information services. It briefly
addresses the purpose of the system, deliverables, observational network,
emission/air quality inventory, air quality forecasting and modelling framework
and methodology to spread the knowledge based information to stakeholders.
We have also added information on UV-Index which indicates the expected risk
of overexposure to the sun’s ultraviolet radiation.

I appreciate the effort of our scientific team at ESSO - IITM for their
timely efforts to publish this background paper “Puneri-Air (SAFAR-Pune)”

and thank all those from the state - government and educational agencies who
have extended support by providing the infrastructure to install the monitoring

stations and displays.

(Shail ayak)

Tel. : +91-11-24629771, 24629772 (Q Fax : +91-11-24629777 0 E-mail : secretary@moes.gov.in




EICTICE D

gaTHIA, gaT d 9N ITHEY GO SeAiHS §d Folld Fdrawd aRomaA gra.
gedlcelallel Fofidlcded Tsh Y@ HROT Fgulsl AMeT gar ¢ 38 HAletdolicrear
TR 9 HeIUMATST YE &aT & Uh Held{d IR HHSTON SId. HEITAT Hiasld
Veuhed] ¥ gTashiaticl ATdT gEaeT dled dlelell 378, I 3Heleh SRMIHATOT
HRATT FE&T AT IUldedal Gl iellad dleledrd S0 et 3718, Hed! FTEeg d
gRAgSaller geaRuMe Foll HUIETS, §aedT Uacadd AT FdaToT FOMy
QATTHT FRIOIRY 0T 37120 3¢ SITaT 3UANT Yoyl FHid NSTvards! a devg
d fdeticas U HIUITETST sholl S5 Aehcll. YT CRATd TUHE Tsgehel shisT Tef
Rogo TAT IS YT T4l Jolell uRwest (ESSO) feeeiicliel gaear qordcc Yale s
TREATOT shel gl o™ §ATAT IUTdccll FeehiedT TSI FUMCR HIAHLIAT HHSTS
32 AfRAHEY HOM JF & [Ahfad & gia.

1 3UHATT Heed d I el U3el A TR ATl AgUHALY gael J[0del
g FAEA QEHE IO fAEAR #od RAuhid 3T e, Hell § @iErdier
e gt 3me foh 3T YRl FFum qor g ol RiwEs ar Slear agwarer s
IOATT A IS, §ATAT IUMHcedl Higel Htlrel oredepl FEIORT g1 3gare ear
3UFATAT Afgell HET 3Mg. AT TI0EERT fAelid auarel 3culeel 3cafold arg add
oI qUTded FEHEr ARAETST 9 I S, §ATAT AUMAcdd A TGO d
TS AHAT Shorell YUl 30T faateT e afgdy 3usiercaiada dgaor g ar
A0 YW 3fsey 1. I Jifdee oAty Sied #ie Algedrd 3gq, rhurm=ar
Hored el Feer SO AMfgel Hfdeler fhomar Feaepieh AT T IT 7@l
HATTISE AT 3HTelell 3Te.

YURI-U3R (HHI-OT) = IR HOOTAT EAT JHEgATeTed] TS gy
faamer gomell aRwe 30T HRAT 30T gATHAAUET HEAT (H.3.E.ATH.) Irear
AR UdeedT HYFA Gl Hel Sioflg g, q@w @deor ke g @Arfgdr
Tershed] 3RO Hs(d ITAT FUAMAST el Fedrdl gd 9 HOmAr I
THRAT HraTery g NeI0eh TEAT Ird HAT AR AT,

(erer  ATTH)
afta, gedr fa=ieT #rerd, R @R
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Prof. B.N. Goswami, FASc., FNA, FNASc., FTWAS
Director

Air is an important link of various processes on earth system. Like other countries, India is
also facing the impacts of increased air pollution which is relatively severe in major
metropolitan cities of India. A scientific approach through intense research work is
required to identify the sources, distribution, dispersion and predictive study of the
pollutants, which will be a useful input for implementation of mitigation measures and
understand various complex scientific processes. Pune is considered as one of the highly
polluted cities of India. Building on the success of SAFAR (System of Air quality Forecasting
And Research) system developed and implemented for national capital region Delhi (NCR)
during common wealth games in 2010, Pune has been chosen as the second city of India
where such a system is being developed which is named as “SAFAR-Pune”. This document
(Puneri-AIR) provides a brief framework of SAFAR-Pune project implementation plan and
a glimpse of field preparation which is planned to be carried out in the coming months.
SAFAR-Pune will provide the current and 24-48h advance forecasting information about
air quality. A new dimension is added in SAFAR-Pune by introducing the information on
Ultraviolet radiation dose called as UV-index. All the components of SAFAR-Pune namely,
emission inventory, GIS-modelling, coupled atmospheric chemistry transport model,
primary data generation and validation, website development, Air Quality Index (AQI),
impacts on health and agriculture are briefly discussed here. As the prediction of air
pollutants and identification of the sources are important for deciding the preventive

actions and mitigation measures to be taken in the area, the project product is expected to

&/Q*NQ

(B.l\vaoswami)
Director, [ITM

benefit the end user.

Telephone: (020) 25865143 / 25904200 Hhad : Fax : (020) 25865144 / 25904524
= e-mail : goswami@tropmet.res.in




ARTA

gar & gdiceladlel 3iieh Gfhdiell SNSUIRT Hgecdrdl gaT 37g. $a¥ eI
ST 378, FElel HMEUEATT U Teh deAMeieh TSI SAAET Fewomar
EAIATET QMY Ol Ao, Wil FHRUMET THT FAAET HEAE Hlcl ASel
g AT 39T YiaaelcAs 3UTIedl JAASSIauiarer d Fese dalfeie Iishar
AT HUGTATET Xl Igel. GO § AR 3Holeh TGIvd QAGehT Teh HleTel
ST, WL (§ATAT IUTdcad YalelA 370 SRllerel AMATSIr  Gomel),  Sure
TS Qo fgeel (war. @ 3R.) el o0 Frell FoledT Iscehel shIsT
e e AT SUhHATAT AT FACIISNAUNHD, T IUhe "FHL-YUI" AT A
UEUIMATS g § $IRAT gl AeX [Aasuard 3irel. qUIl-UsR A1 Jgareliaed
JHL-GUI  SYHATAT JHASSIGUIET STl 30T AMATST H0ATT JUTaAT Yegal
AT FIATET HSAT HUAT Telell 38, FH-IO7 § A JGuoTh T Rewreh
g U W J ¥¢ T YA Iredegd Alfgal CUIR 3Tg. HH-gUl HEY
Hfeetter fonomel @nfeeh caredr gaehredr Fa®uld FATASE A0 3MTell 37Te.
3cafold  ary ediear  ehsaliar  Aifgdarer,  lanfas  @ifgdr gomer @
AR TS dga EFFd TY TIR A0, ddd EeHr gl
AN TIR &OT T A Joa0l, Hhd TS dIX O, g AuTdcar
Faaieh (V. FF, ), Al g RIS IO GSURCNHA, seanfe Hgearedm
Ucahid Higled ¥9Td fdaRor AT MgdTeld HuATd ATl 3Tg. IfdedlcAs g
SYURIcHS SURIEAT 3l OTUATATS! a1y Jeuehid JaledAlel d cdid SITEedr
STOTOT 3(cATaegeh 3§, FeUTT a1 §a SRl [@9rsSia sraetear a1 3ushATedr
3caTeATar U AfRada wrer giser 3l e 3!
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HRA EXHREAT Gl faeiel #@reraredn gl st Hfor qdeamamd! ARy Fean
afAct (Fereedr ga< qorEcar WO AT qEAE @4n) AT SRIEIT GUdiive
qoiear  FAgcaredr 3RseAEey gAfase FoledT Yhediddld  ‘System of Air Quality
Forecasting and Research (SAFAR) ¥gUTSId 'gd<dr W?T tl:q'(lﬂﬂ'l?r 3for Fenee
FOMRT TIOM AT SUYheuTaHadal @I AMRAT IT Jgarald el 3. AT IThATS
c AIRTHEY 33T 0T 3@ 3TE. IT FAURN HREVOTCT Wrell feeled mehcivAToT
378

Metropolitan advisories and services for
cities for sports, tourism in India

Air Quality Weather
Services Services

Generate Emission Scenario
Air Quality Now H Weather Now
-Monitor Air Quality by Understand the inter-linkages Monitor Weather
strategically placed Air parameters by strategically
Quality Monitoring Stations

placed Automatic Weather
Short range & long range transport Station

Air Quality Forecast Weather Forecast

Quantify Macroclimate
*High resolution Atmospheric

Chemistry Transport » Forecast Weather

Forecasting Model arameters 1-2 Days before
*Forecast AQ 1-2 Days before Assimilation of Data P v
in terms of public friendly AQI

UV Index Improve Forecasting capabilities Weather Now cast

*Radiation meter
*Know the skin damaging *Forecast Weather

UV radiation level & reduce Study impact of Air Quality on parameters 3-4 hr before
risk of skin diseases health & Agriculture *RADAR/ Satellite data
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STTicleh 3R 9Rse (WHO) Iredm ARl HETIRIGR aTdTaNoig Jeuomen
STECT ARUTH B 3718, R S 8T HITaEAd geAaTcilel faenfaied i 3rfelell &r
31E. AT HGTIN H dloe @ FG 1Tl AR e, a1 A fashrams
ATAIOT TR HGIAIRIehs TATATTAT BIOTAT SAHACIAHS g eI FhIeons
qUl, HSS, Sefchedl, Yeels d HEHGTEIG 8 HGIN AR AhIMTd FGyoTear 3T
Uiy Igraell 3Ted. A JREFT g FW &Fe  gaedr Jeuomar Jegaiqor
IRUTH glal. T 3eeld cheledT AGRTIRE! faferse Hiafers Ry, d SfAdala a
AT gaTHTST T AS el IR Mg, 318 gaTHATT ATATERUTe IS
ECehHAT FARVITHEY GO HecdTd! AT Solldd. HEAINHET FUTeieh ITciadiaiiel
3cHTI BIOTRT Ye¥eh &1 STaaseal 3eRTay TERUATA] &THAHS STaaureear ATHoT
IRERTA AT IUTdcdar TRUMH FHE AhdTd.

HRATHTS gaTcllel faEAR ITauT=aT 3O YaTfey Sh0T=aT QAT IOt ¢ Ueh 2B 3Te.
TollehedT FIET auTd HERTSC FIEhiceh she FEUIGUIRAT JUATY AGAOT TR
QI ATl 3Tg. YUATSRTTT 30T [ud-fAas ger aaw AT Siel 3778
qol g O Rigas faamna Aee s ¢ egifie aamgdr 3mor Arfgd
AT shey 3T (JU7 @ TUO)-Teferas faeamemre Sooia 34 9 YOT HEeler fasimer
31T Fell FSe). TGS AR, SR T IeAWT Heelel IS AU
TEaT &1 HTasoirl STel SeTell 3HTe. TSI TeehiaT [aehr, T BIUTR FUelick ade
ARACI d16 A WA FIRHEY, FIR AGUALY T AU HETAIRIACY
T gl 3718, 3NEeie qut HEloR fasimamclier gi¥e gar Sft 3MauT eadeiiear
HTIeAT RRT Ul o 3eieh ©lcieh TCehiel Jebad 3 A 37T g Arerienedn
HRITITET THY Ak Schealredl TEIT HIcboid HRUT S Aehl. FEUTY AT FR&ATHT
MarITer faamR oY Ageard ared.

dfas wrieTHaT

ST BTl ST SUSHITST TAATYRUTIOY FaRET STOTRT Iigelr 99aT g 3r9dr
o JHATATHS g1 YA JcTeTId 3UGFd TIRAT SRAUATHT &THT 3Tg T 70T AT
3YshATdl ARUTHASREAT fhel 3ME? @R Jeoll holedl IRl fawas: Heamm
deflfateh T5¢AT shelell fauR @ Hfaefierar Iran Wes T9Y A &R g
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AT IRl 31TE, IT Aloe! INSEIT ISHIG ATHTSIh § AT ASEiar Isdid. I
HIGTATHE Tehed gl 8uarl § & AAfSd dasa Feredr qoy qut aoar ataar
3. 3. &), TH. (HRAT 35U gaTATARITET TEAT) LY 38, 3. 37T, &, TH.
o Tl &THAT G [T HATITAT “WHT AT STHATAI [Geoll HEY 080 Hrell
STl TSgehel ShIST TqUieal d38 g delell 3. IHEY Tya fdgr, o=h
SATaErdl g HYUT &TAdEl FEU IHORY gATAT UM AT SUTRY A0
3eol@aTT dabd SHRUATT 3Tl &l W%WW&W%’&T@H
TUBA GATHATATH I[0Tdccl & AT ST Teehrd ‘-Ic\qtlojad-llo-l e drETerr féer ST 8.
feeeliear ga<ar aquEacdl A IAAS HI-Redr I Aae AT SR
3R feoel § ufgel R 216X e, WHR-fgeelt g TF0T feadieh 3 FTday Qw0g0
ST AT FATIT FIOATT HTell, TWTAT T & T FeIaT T TREdT

SR BIUATHDS, ST GaTA TRYS el SRR HHUIAT ST garHle
o reToT, SIeTfaes FAREIR a1 T IATaROT MY TehoUTel AW AT JAOIT JRAT
FEeT 3T THRAT TAUT HRATATS SR FEAIRIHALY FRRA HIUITT RIBRT dhelr
SITHS & AT e TaeheTeiiel SATHTST Sccd HIFTELleh SEg0T S& ehe.

BT FUIS AHE HIA?

I IETA. FEI 3Rl U STOT e R WU § Hieted FEaEdrer
A qUArEdT §aedl IOTdcdl JHeJAl JAAET FAWST oo Sd. W R
AT ATUTETCT 3Teld  ACUAMATS! "HH qURI-U3R" fohal HeFed "JORI-U3R"
("qUR-gaT) & S1d g TEI. FHI-GUI g1 Shdcs Teh dellleieh 3Ushdl aigel ol
IAINT.ETA, T Uk LA Jard g A1 3RTCT @rell eIy 318
(“ ﬁmﬁmﬁmﬁmmmﬁaﬂmma\
JHFHNAT g IO ATfecd! JifdaAlel [FT0TeIT GaTHIdAe Foad a0 Gvleva

FIFHR AT FIATIT FRTATe T e Fdoll G0N AT §EeT.”

gl 3faveT quf FXUIRT JAUIT (Fvrsi=r TH-goh)
9 & TV GO HETAIRTIT IRARRTIAT HaT GG Ao, )
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THY-90T ¢ qUT HEAIRTAS (N.UH.3R.) (he TAEAIRET ¥o fhal x wo fanal.
&ATcien) 20 fafaer FuTAalel gd=dT AUTacdr fAReToT IE S (T.FY,TA.TH),
THFAGRY ToAdd 3Tl TaIAfald §ad e Hieoft I3, 3cqfold Siotedr
N 31 FEH UTdaalier INEST, ¥ Scaford sonar fafder i Arfgc
d IERONT THE TS gchid [AEATT ey (FAisel) AT FRURT Helfeeld
RfAdE F3om, gcafe Siérer geshi=r URfId el SAE@R Agcaredl Jguehiel d
GATATATET A&l He g TEIchicllel d 3rgATiela yaATorer Irer 3ifdeier fhvomear
TEIEATe feelT S,

4.  qaATTATA sTahl HATA?

AT HRITATH HaTld S GTdeh T AT 3cdigeArax [aqrd IR HIomer 37efr
aﬁ%mﬂmﬁawmmﬁwwmﬁm PMas, PMyg, Os,
CO 39T NOx Sir @@W?ﬂ?r el SITdTel 98T Benzene, Toluene, Xylene, CO,,
BC 3110 Hg 37RIT SR TeWeheiigl ATl HRNETATRR AT Uehiacl hell SIS

Hgcardl AY Yo St fafaer g 3caford giaid § 39edr JRIEFATaR [{uda
gRomE Fard:

NO, _
Os O 0 Cleiy @ - ’ co C=0
(3ieT) (@) 3ifrarss + NO NO, Cace
a—_"-qa\—’_';r - H’IFI'\I’?R‘:I'Ié?;)
HiFaSs)
H - S
55 ocC \c/ﬂ\c/'l\,, SO, o7 o
(scfeh ) gt o) ) (@ =T-
HdeT) (FeTsmdTSe)  3ifeaTss)
PM10 — "
(aréfergele ‘ I GEEEICE: ) NS S S RS 5 (FFD) (3aT.
Fex ) K 2 e fRrarse
HFI)




5. Ye¥erd T

YeWehd AAfAAT e 3l FEd 3ed 90T SHAW dl6d  dleloled]
AEAAT TEAaT AU0T d&7 Shigd FUART IRST 38, FAGTYRUTIOT
AAATHT FEI TN THE JhR Gellel THTOT 3Ted

1) stefrs a8 S5 2) aTEqE A

wll

o R
2 Tt B amier N
(SiT SE=reaT aTRHS FUR oy e
ERGEC)) B NS 2

Wammmﬁwmmamm(mmm
T ST 3Med, d9T Heedl ATUEA IR AT 3cdlead S0 Biedl
FIRATT 3Ah 36T (3ST.AHRIATT Wi, 9d, foreT, U0, WD, T, carfeean
ATATS, FIEUT, AT, Slddlhed d Solarelieleh 30N, sl BlelR, 3cdNe)
qUITEAT  ITAUHIT HENT 3Med. YOI ARTRIAREAT AT dTGoT]
AGTHEY IV AhACAdI dl6 g dleat, AR lAaem (S=hear) 30T
e fArehrenomear ardre HRUMIT ST, gl HaTeid §IUTR JEuUT § el 7eg
hele T STelaR 3deles 3

3) dEE & AT

- 31%¢ W& - FTd 9 Fh & - Mg S o

el felel HIET JeNum FIT 3 3Hed SAis HTTal BRA 8T et derer A

o~
9) Sifas gee T SAfasw M saoe %M
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qTec e aET &1 BRI He-IredT SIS §TTR odd 3Te. Seeld TgoiiaATeT
3707 =T 3ATIUTRT gl ITHS ATAATHIATAT ATORTT IRST dTed 3Te. ATIwT Thel
CUITAT ecllel ATered AT FaaTed 8T Isd 3. dTed ARIET, SEoldl AT
g ST UGUIATETET gotT, @rogredT Jadt, 339 Jdia gomy SfA==T arR, Arear
SHTOTERIS e h g AT A Jollerell, ScANCHS O HTRT S FHUTT
f#HOT gl 3mg. IROmE qur AR A-RfAraaed sad gz qevhy
UTdIaR T STl 3Tg d ol haAddd SiTell 3Te.

6. WGYUIET HRITATET BIOTRT geqRoms

VGV TRITATEY BIVTR TROTH § TTell 713G sholodl F&TUNedT alecl HEAHD Th
et $ART AT, A< UTaccll WITIUITHIST HNOMHT IHHeol TGO FId
FBUT & IRIFITHTHT FHTH HIUMITAT, URUT TAJUIMITAT T ATETATT sl 3TITh
I F g AGERREANT §aT TITS VAT TN T GGUNER  fREor
fAsfavarardr aad g2l 3radrd.

/@quﬁwmﬁam:

HeicedT HuhiAa fafaer yehre b 3TeRer
@emmﬁ 3T, Ted TR STehr, 879, HFERET TSR, A j

7. YO AEEERTAT "WHT O oY IS F IAE?

qU HEINTHREAT HETd HANSS S0fd d SAHTEehl HHATOT FROATETET gaedn
YENUTT HTdl HRITT T $Toi-aTel, Achl, oA J[oTded g Sifdeh  aw=1m
scaIfgay IUm=aT IRUMATY [A2eivoT &l 37I1H 0T g Iraadir Arfgdr
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ST TErEaul NG Q. HTIUT {aHeT FROTAT g a[uTdear 1St 3melt Fcg
Aehell TR olleh IJHAR Fidoll Ol I FlddUTcHs 3UT H& Aehcllel, TS
fear i fawihy FaeaAferdr Sed &edre serad dafFds TaREde
FfdetIcHs YIS d €01 SAUATHTS! Teh AT Ay erehel. 3raTerar Iram qor
FETTIRTALY TEUIAT ATRTREAAT HeITHIS! ITANT gleel. AT HS IS FoRd ST
HRA HPRAT G2l [aael AATGT “Uget #1857 H1oT  gfeaarand) AsTaoriT
FeAdlFIR FA” & dATfeih Tohod dIR R0 Xfdel g AT Aderd
" HEIATRNT §AeA JoTdcAT T FAIATA algAIA Har' g1 Hecdlehiall 3UshdA R
WHRAT il FEARA THAAIY UG Sael g, AT FgUTST JUATeier
33 ELTA., ARSIl Uel. 81.UH. 3R 3o, Uh. T feeelldiel ITA.UAS, SaaEed
. IMELTH, JoE AR SSUIR 318, &A1 ARG §aedT I0Tdcctedl
AGAHCHT A INA.ECH. & " g JoTaceis Yalogarad  FVerT TF0m (FH)"
SATATdT Ueh HEcATRIGT 3UhA W 3Tg HT0T I1T 3UshATHTHT §T 3gaTel 3Te.

8. B! 3cUles 9 AT ATorEefl HaIg

(AIRITIRAYIH Teell) Index) (Fad=ar GRETIHIST Feell)
B T S 3RF F@ dig GIGERIT (UV e-go
+  ITET IUTTedr giqear urdedt alld (UV- A, UV-B)
(RaT, g et AR, iesT, 7156 oTed) Hfdeher favon) Tfeeard gom=r e
*  UYSETUR I0Taedl &k 91, Al scarfe sgerh Arfedr
(3cdH, HEIH,=gAdH, Tdegairda, T_ﬁ GHFT '
F & = TAET
+  HEATHR IUrFedm ‘ (1%@ Teesl
A Yoo T g I[UTdcl Hhieh) g
¢ < 8 (&IYSRT SATET, ShalT STehT, FEIH YT,
+ GO AHRTRHR Fawor TR
(HFARYR, g, FHATT T HHATT L ow
GIEGEI e
" N m - (1 & 10 gfadTd 0-4,5,6-9,10+)
[ ST T v +  faehe Reomaatt g
(WHO fAffia amieRishax 3memia) i

HedT (WHO AT ArERITaR

‘/3;9 ¢ *o'.o K7 % %' *'o‘o w (09 m)
% /3 = 'j;‘-

Moder:
0-100 101- 200 201-300 301-400 401 Onwards




8.3 3UNNIINAT Afgdr dgiaguarr ARl

gl 3fTelell  ATRRAT 3UHNIA, 3Ucd! SHa¥dbsl AR 30T I grAeg
ATRTREATIIT NEITuATA TFUT 37HOT TG 3TE. 3 ol AT SRRl
0T gi5ar @ ARIR® UfdeuTcAs 39T didslel &% QUehdld. HAlTdl IR
FIETHISN TGNUT JGUITAT SURI-TISTAT 3HAT HOTl=AT IT Alfgerar e




85 HANA faeer T wenaTe 3Rved

o TAY T TTATERUIY &9 SIIUTT EoT,

o G ATTaROTd BIUTAT I Toeh a $ifdieh Tfsharatdie sreuratiia grom=ar
d I SeelTe Yalo AT o,

o TUTfeh SgWerral 5c<-|o§u1|aioi> d STae-IIeT ASATHY JUT AgJhIHD
BIOTI=AT FENUTT JelallcHeh 33-ITH 0T,

o ATATGRUTTAT TETATAS TTHATCIRT GIOTAT Seelidl HFATH hke] gaATHTAT]
QaATeTHTATET 3TEehcll aTGaul.

o ScHolel VAT FAIATET FYXNT ITGOT F AT GGuUITaSY J[OTcHS wAier
0T,

gal IUTECAT d FATHTATAT fANETOT IHOT ST

IHA ¢ A grafdearaAToT qor, Red-fiads T defierear denaed (o7 e
AT 39 . X 3¢ fran), o fafder Agcaqut fowmol Fagafad gamm
AN GoTrell (Automatic Weather Station, AWS) #fgd ga=aT JTdccd HJ&ToT
HIUTRT TN (AQMS) ITT.ITI.E.TA. 3 T 317¢. 3MMaRIeh HTered Falr 3nfor
S AT 3UCISE el a3l STl IT HIATH HFALTYOT TR feell 7RI FEmr
3.3.EL.UH. 3THART 38, CO, NOx, HCs (Benzene, Toluene and Xylene), Hg,
PMyo, PM,s5, BC, OC &7 YeNehrell HISTofl & AQMS AT I[0Tdccte HA&TOT hiuTr=aT
heTeR SRS 3fA. ST Jqueh AU TAEaR T SeTACAT SilSeledn o
TAUICAR holl SIS, & T3 Y AH SRR A T AT JATAT HoTelell TEuhrT
et eX 8 TAfACrar sigacl a ATadell Sgel JTOT JTAT dT9R dalTfeteh UT&TOTTHTST
hell SITSel. IT AT ATHT & TIATelT FIERT HlGoll STgel. HIET Tgyenrd! Horofl 3icfelera
3YTEYA I TN TAUICAR holl SISl T 3R YGUHETS ST AT JA0IGaR
Foll STSel. IMAAT gaATAGIE! IRACT (AUAT, ST, TEdr, argrar T,
Tt &R ) 31fOT HaeaTeiiear AT FuTdTer 3ifdsier Ao 3mere (UV-dose)
g Touafad gardeT Aot gomel (AWS) g 3ifasier fFor agdemas (Uv-

radiometer) aTG&eT HloTel STl




YT /| HHeaAd 19
IR 3501l EaTHTARMET TEAT (31T, 37T E.UA.

HRAT EATHTIATES fAHTET (HTI.TA.EY)
TR B &9, qor

MAEER’s HgRISC 3T 3% Sfasiardior
R fagardis

H.A.9.

IEACKZICACI

IEACKZICACI

FHAGTET PR FTEeege

B3y scege 3iTh 3SR SFidia

E@Alandi

~ ofiBhosari

- o
fLSRESaon

- I

ol o TR e e Gl
e ﬁ!}“}\"u‘,"ﬂs:-”' S E@Manri

'-ﬂHm‘dnm
ﬁ]]l\nm

Eﬂ('}uum;.;dr

3MpTA ¢2: HQITIR HAMCATSl FAGTOT sherell ¢o foehror




10. UAAT Secgedl o Ayt

A gecgell FgUSl faRlise #romatia, fafse amfr, fafse gfhdaa sar
EAIATAET Je¥eh gdd ScHiold Slell 3gd ol TGl Ueh SAMeh AT TIAN holl
STd. gfastrcAs 39aiRiRar BfAdT araaoiy Taafas aeams 9wq (3-D
atmospheric chemistry transport models) EaRT gdedl IOTdcad  YaTTAT
HIGUATHTS! GATATATAT ATgcl ATl UARNT Secgedl 8T T Teh IRy Hgearar
Eeeh 3TE. JaloATATaT Goll 8T Sciolel 3elHITedT efehdal d faeamdeda] aeiss
38, TTARET Seegedl o1 3UANT §AeAT IUMdcd HAMNS d GeRoT fawgen
RS TIR FIOITATST FaT 813 Al

qul g MEYEA] IRERAT fOEgd g8eledr Alear JANde fafaer gerear
3cqole EidrEr Afgd, THs YAONNS g {EIegee Uldeiadr srer, fafatr
derrfereh Sfshame e 30T IS 3coiel Teeh el IRl 3D THARN
Seoeell &1 U faese gfhar gl gl Ree Asrermrear qor R
IEIAATH. I &AM AT GIHEY SIS Sgl auiget 3k FHies HREA
A el HRAdr  fafdw ygue  ufARe  Seegedl AAWSE™
faaemfomHed aduud ghRid Sell. HANFEATA. =g d=Aliorehisn qor
HEIRTATST TR Secgedl IR adlell Teh JIBTd TSCIhle] odell SATHE
BT (T M3 TR Soegedl Seiquarardl sianfaren Mg yomelr (GIS)
W MUIRT T FIETHT IR JIR el 3R, IAh TINARAT  3cdoldr
AT TIATID FIGUATA 3Tl 3T IS JUT HETAIR TREcATer faeamdrs
g fafay wgrideared Aol AU oo fdeamed™ a AAA AR Th
A @TER/RAAE I oI [QUEs w1 dlid gred srel. A7
FAIAR AT 8T g 3UT ATelell TAfAS Taear #ANfgdr T Iuersy
3rEelell 0T FIERITCAIS ATl INBT AU g TUMHOL. ITHY AR GO HETAIR
AT (2.6 TR x 2.60 FhAY) Hgcarear Jguerl T YWY AL
Srogedl AR h{ld 37Ted. UTARNGT Fregedl aedl 316 YGUhHATS dIR HudTd
JTelell 3. o FEUTS, H/FEIEsH HIH ArIgiored (NOy); sl (0s); @raeT
HIFIFHSS (CO); &eldh #Ida7 (BC); 3NTAMAh #lae7 (OC); GlelFgele Hex <2.5
HTHIA  (PMs), GIEI#gele HeX<10 HIF#HT (PMy);, oY STT-JIFETss
(SO,) 3O grsgerefier sifa® &gl (VOCs).
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11.  §a=dT qUMacad QaTqAT

AT AUIAcAY YATIA IOl §T Teh AW wifauarar wRisTer 3e. ATy
I AIGAT YHATONA Il IHSAIS 0T &TAAT IHUIR TIUTh SIETdTd.
§dTdT  AUMEcATdT  ATACMIS aRe SR WRY g "aTdTeRony
Ofae RTEagarr 9", gaEE=ar Aoy 9R#EeT 3o gt
ITAdIawe §aTAT IUTdecrdl ol AT JalelAl OIS HAIMELTAH. o
ST FRTERTAT HRMURET d qOT AR T ofiieheal MR T
EUIITAT IR T FAET dioX Sheldl 3. Hald 3dedr  3ifaeyarh
IRUMHASRSAT 2.6 fral x ¢.80 foh.al. 38, FguTela YU AQIRR T Asiishean
HAETHEY Ycdhr .o fhal 3icRredr IREMEE gawar AUEcdY  YalIAT
39 giecdl. & IREr ey UHAdUUr Arddidel Sdiel 30T gardA d
TS Tishdiear  GRUMATT aTR Hell ST, &1 YRUld JalAmEred
MIHAATE 3eleh Hecdld Teeh GRAUN TR 3, HEcdehdal AfaY Feuor
TSR AR Socgedl, gaTAT Aoy R, weeEvis, Ffaear
JQIRTT g gRA e S@Rn, YRAE g aiiRaes aRfEud=h anfedh, scafe.
EATHTA  TUTETS! Hald Sgdar Jfuaaraerar IRffie g qifilds aRkfEurdr
AR & TS . =T qATIRRIVONeT foha A1gsT Jiel T HEIH Toodrd
AT 37TATT she (NCMRWF) fAffd 3iceid ardreror 35Ae Jumell (Forgde
BReIECT  [AFCHA-CFS) &g Uvdd Ao, 8T TEAGS  Fisharear
QAT ATATIT FRArArSy A1 AR Arfech s amgdiea. nfor s
gﬁl’ﬂﬂw MACC (Monitoring Atmospheric Composition and Climate) AT
Tehedldeld STeledT ATHIET FRT AThd 8udrd Igd.

T R IIFATH. HAfT W AlSS FFGelNeT JaTAHIS HETHIOTh
(Tar O & - ged)




el ATe IRUTaT Ueh HgedTdl Hceh HEURAT AR Fregedredl Taend=Iramdr
oy grifAs 9 gfad wrETEdth Afgch fReauaradr g 3ifdw
FgifdeTreadlel faeareff o el & A qO7 HEWRIT FET Higel

31faery cyaffyauor g FerdRear ST Fo 8.

12. #fed TholeT, Ufhar T faavor

Mpfd 3 d ¥ ALY Hbfod AMGAIT ARSI kR SRATdell 318, FcFal
foreror=t ¢0 TdeToT Fgradr AR arTeT Jfer IMAINELTH ALY cledT
AQMS TATeT SH3RUT (GPRS) dF ald®s] Uiddell ofisel. AT A{&Tona da)
HAHHATT  olleplel] FHSIOT 37T §AeAT I0Tdccdl Fashieh (AQI) & 3Hfcteitel
fehToTem gerepieh (UV-Index) LT TR &hel SISl Ak & Alfgel FTP-
AT Feld galdhs UBidel isd, S a1 #Afedr ot aaF dafaepan
ICThsel dUHell d [T &hell SSel. MeholelTd 9T FITUT I dhelell
& ARA FR TS Gl Fe T, FAIIAEATH Jh AR
ORI g7 fGaaredr gaedm uldcad YalelAT 30 o 3alletd FTP #REX

Feld alehs 3Tl 3.

Schematic of Air Quality Information System
AQMS +AWS

Network (IITM)

Quality
Assurance &

Qual heck
k
(94

Web Portal
e

= -
%o am

("FTP Master
Server

Air Quality

Forecasting IVRS & SMS

3MeRfcT 3: IL.IIELTA. I gaedT IOt AT Teholel T JUFRIOT
GTAUIRT 3TRT@ST




FTP #ATECT &heldl §dths & AIfgel Display Halell qRauaTe STaEeRl 3ol
Sy o #mr¢ ALY FTeAIAT FEHHAT GHST 372 ARy
AT holl SSel 30T #HaT 3N AME 3-G HEGIAhAT Acashed] Hered=
qul HETIRIAEY g@fdeledr LED-3ace aSqaT dradel S$e. FTP HAX &gel
g Al HHG-YUT =T 99 HRel @™ IVRS 30T GER ARIH G Far
RIGUIAT SR ATEGAThS FET Troidell Seel.

Schematic of Integrated Air Quality And Weather
Information System

( AQMS +AWS ( FTP Master ( AWS+ARG

Network (IITM) Control Server Network (IMD)

!
Gl
IITM Data V a
;} Server N N T NN

y Quality
( Air Quality ) ASSlll‘al'\t(‘;& ( Weather )

Forecasting Clgﬁl)esk F;l:l‘.a :l:ﬂl]‘;g
Pt/

HPC,
ﬁ \ N )
\ J ( Display ) \ Yydy /
Se!
-
r UV Radiation) ( IMDNow
Monitor + || Casting

Imaging

ES @] ", Q;gw

\ ® ) ( Digital Web Portal SMS Alert
Displgy - = holds
S
i

J j — forTlres

—t
o

€

3Tl ¥: §ATHTT d §ATdT JUTdcIat ATGcT Heholel T THRUT SRR
3RTEST

13. HHAWT et T9F

SIUlhEsT ANTRE MTeAT ARTIAT T AT ol Hidoll U3 Aehcilel. A
diée EanT fhar we-ufade gredslt daT Interactive Voice Response Service
(IVRS) &7 faeeed gIeaell YdedRT AU &l §aedl Uldeadl Tehish (AQI) &
FITAT IUMEC YaTelA ARG fAesadr Ae (& AR IVRS ALY gy,
RS g ueRies ALY eafdfed 3areid 3Ueet 3de). S §-HAolear
A SV Ear =l 3 <&l safar@tropmet.res.in AT $-Ael TSGR EIF
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HIUTET. ALl g HRTATST 10T Fladieredr Igardr a1arardy daear dar
gaTdl AUMacadl W TEUch @ ¥ TrrEr el HEOTRT Thsary wicider
SIS S WY AT http://safar.tropmet.res.in/pune AT Hohd TABET &I dTHTeT,
dag fEgard ¥ ag W0 redsa™ Aad fGaw 3IIEd dhell SiSd.
AR fSace dISHaY AHI-YOT HeHIc gaear IUMdcael ATEAT  HATfgel
el AR 3Uclet] dhbel feoll SSel. Heg Eydicier gadl JoTdcar d crelel
SCel HHST HUAMHIST &Y Tl Alfgcl 3eTATad el STsol.

IorIcaHat Afgdear oAl gt 7 AIEon gaTdr UEcaHeHTd AfAER
AR 207 dOT Iy simfas fAsmER ARdy uefia weor,  |defor
Feradter Afgdar 31T scaife ey 3Usy Fvad TS a9 Fse HEd
MO difIeh UROM  FOARN AT eJaedT el SISel,  SIUThde]
qUATCHS ARTREIAT AT HRITITAT TE FHlball Bl ISl Held scas o
FAUNER @15 §a=al qUEcaHaH= e gaar $-Aecar fAasfdaar IS
THUTE G TG AT & Fal JOTdccred] AEHFT decdi[dR (S8 o, Tgst
3UASYd], SccRerdicd, Tavany, Hisiarg, SNER, Thged, ey, TRex,
AT 9Tl 30T FeATaR (S 3, WUROMOT §& $Ied Hickdl el o,
T U, AT FeAT TR 20N, RS & Boldh G, IAIN) S
qd.

9 N

gATAT AUTAcAdl FAFH FgOI FA ? : §ATAT TWUIAl IHUTEd Uiddlagel
ool U AQI & AT &euard 3melr 3. afRiarg gamhredr fafaer
TR (3cad, ALAA, #gAdH, 3Hfaegdd, Ridees), HRIER  gomar
9ceTelld  IRomATEr ATfgdr ¢dier fgell SSer. 3T 3iee 3mg ff gazar
TGO ATcadl hell FUM=AT fGaard geT dde=fer AU, Job g g A9
AT AREATER edleld f[ulld aRomE @13 eehar. 37em TSR ofafor
HGSUTAT HI AT §T Hooll IUIF S& Aehcll. TUTeh gdedm JOTdccran
qEeAT IREARN 1T T HAT FEY I § JEETT Fadld g1 AQl T IR 3.
AQ! = wEdm & gacher fafdise yqwerrear Arsofear daa gddiiel AT geiad.
Ycdeh YGNHTETS! AQI T 9Tl HEAT fFHATOT dhell ST, FHSIOATT T EIY
BIUAATS 3Mehid ¢ HEY eeifdearyaor, AQI =t fafayr et fasmerol horelr
31E. JGI¥d gD IRITIR wAehasclaul GU faolid gRomH gid 3ral. Jeuom
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lcieh UTcicdl TIBUATHTS! Sliehlell HTIedT IGUNATAT G HSAT JHOTA Seel
T AT § SV °0l Hgcd e, T ERTERY Yged AoTedT feeTshArcledn
ST FUIEATST  Alhlell TeRUARY  HROT AR gaedl Feuomeh  cigar €
UGSl gadiel FHTUMRN fardid 3/d. AQI o HE&am gddliel Yguehrd AT
gelad.

AQl mmm Health Advisories

AU CRITICAL

Warnings
of emergency
conditions

VERY POOR

Air quality acceptable for general public;
however, for some pollutants there may be a moderate
health concern for a very small number of people. Unusually
sensitive people should consider limiting prolonged outdoor stays.

SAFAR - IITM Pune

3Mpfd 9: AQI =T fafder IIdedraR W7 g gRomA




/ RIS Foar \
1. 3ca#: AQI (0-100): gdl I[UTdcdl 3cdd 3¢, FAHHAY HICTHEAT

T HIETe! T ARl FldatTcHs Ul HTaRTehcll #TeT.

2. ;EFA: AQI(101-200): gl I[UTdcdl FIHHAT HIUTHHIS! Fehrd
3e. g6d [9pR g @@ el AR FIFd 96T SIRd 9
ERTETRISl ShIH 0T TTBIa.

3. #eIaA: AQI(201-300): HAHIHAT HIUTHTAT AUSTedT HAT FHalf<d
AT A 0T Ahcll. FeARMel SANhlall, el ol T TIERT
SFATAT ERTETRIel HIAHD Helfdd I A0 Ahell T o HRTAH
gl e & 2rehd.

4. FfaegAad:  AQI(301-400): HIWHAET HUHMST  IREIAH
gliieheh. 3RITATN FHH-3F JAONS IRUMA Fedehrard SAT0Tq
ehdl. IfAatTcHs II-AISTell UdrEr IR 3R,

5. Rarse®: AQI(401-500): TATHTSIT & Hclhcdl SURT 3TE. am-sﬁﬁr/

gfaaecHas HRAs HI0T IFETF 378,

14.  Jfaslter RO dadar (caaueat eamaard wie):

SqTEqT

TH.IM.$.0H. (3.319.81.TH.)
ath sRamETér Arfaser AT
L CLICR

(U\VA- 2 CICD i
FATH qrdat
0-4 (fean) 1T ATe
5 (Raarn) FAT OlFT

6-9 (ARFA)  FEIA HHT

(375 el )

g A AT G GSSHATH T
IO A §TAl TgiEq AFHOIAT AT
13RIl GATT FEUISE Sfdwler 70T Fedis
(UV Index).

Mgl FAYAAR d FIATGRONCHS HIBIET Feeicdr
NgeTear  UddTER gt e SArere
HRATETST UV Index s=igell @ WHO =aT fA&emear
TS gHad e @ oA e F1e
UfFeA FHIUIR el UV Index  FRIT &, AT
gaaHAed  AHfdelter Aol dgar ¢ a go AT
AU SuaTd AA. ¢ FUIST FAd HAT  Eenr
geTadr 3for ¢o+ TS U= urdedr geifaar.




TOOT FoNaeserar FAVHRITN IR Q. 3eeredld 3e6redl Bl oleTdld o
fRaredrd @ 3Meglear@s dred. dliqor 3R His FATHATT G0 HIherdeh
& hd. AT Jfdelel fonel SEd Hies HUE MedH caodr e,
Aldlidg 38 GUIMAT IRUMA ca<=r WM 9156 IAUIAT dlhlaiel 813 ehdld.
IR RIS ¥, aIdEuce 3ied AT d &M 3ol o
g HfAeler faRuma 9ATUT AT & Ahdld R Fe [ & I fasre
fepcoT=ly e areq ger e,

sfereirer Rcotioar Ry aTawamtia fades @om aRomr:

1. €T AT GIAIRONIG FIEle! ElT lel, Fladie FROT gl

2 FH 4lFT GogE FITFPRIT HeT ¢ d 2 FIEHET fOF F@ Ui 7 el
TR GIel AF e UV A FTfOT UV B faRUITGRGeT #RETUT FXUIR #H1d T5H arwol
7177 T

3. e T GATFRITTH €T e AFIA GedqeT GATFRTA FIHT AF 7,
FTHGT NTTBIE ET fFaT SPF $9+ U HoAdshlad &lleleT ol aray &1, TXETUNCHS

4. FaiflF @1 FET TE AT GITHRIIT Aeedlid ol THRAET HI UFd, e
GITHTRTIGA ERETTT 1. GIAGHIRITT S0 T, ERETVcHS Husdrar aTw &1 T
SPF 9+ VI Headshled &Rl & arae &,

Ffaeier fRoTen gasih a W@IOTHS 3R ATl Shaard el @ @y
39 A U JFT AR Hefid GAEIET WAR 13 ekl
3egTodredl feadTd HETcdsheet g1 Y 3gaal. TS Wiellel 3Ug 37Te .

FIAT FSh 3o8Td N3l cadd FHIYUI/HTSTON TTAT.

Tgdd HBASUT (tanning) TTaT.

SPF -84+ HeTshlel oIl o7 HFAYOT dTX ST .

ST, AT T 307N U3 AT TLETUcHS TGN .

AFIA HIdelllel A0T - 0T .
qroft, 9% g a6} ATAT S 3T Ficsal €.
T RO 5 - Sfiasdc Fieeqas Ao




15.  afaefier (Dynamic) Fhaegardr giam

IMAIATATI ATl Th Iadde Thdidd odIR gld  31%.
HhdTTBER AQl T FATHRIT IRHATUT $ET € ALY Joold hodTIATON AThard

g IeldrIATEE (animation) 3ETATEd el SiTdlel. § Hhd€dd 3TE:
http://safar.tropmet.res.in/pune

Metropolitan Air Quality and Weather Forecasting S
™Mi of ESSO)

3P & HH-RA AT T FH-JOT FTE TIR F0IT AU IS
16.  #ATfgciredT FHROMATS LED - f3acer a1s

FIFATH. GO FEA Il qUI FEPIR diferhear gEld go' X &
IHRAATT Fdcs S1dd aRT (2) LED -f3acer a5, R P AT WIETR, HAT
g &THar (T200 FHex) Teedr AFAredT fSHol drauard UIR 3Ted. LED
- B At ROt efd o #@EY il Jmed.  digar e
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31U ¢ f3acdl 18 reygfafaas @Afd urqear d@iedd sHauaid Ad.
Id foca 91 3MIAATH. T dheld &N A Sl 30T el
§ATHIE d §ATdl IUTAcagatdl AR 3-G dFARl R el 3eIITdad
FOATT Vsol. AN E.THA B3Ocl IR 9 T 3gcel Asqey 3-G ARH
JFUTIT dTR Shell STTS.

3h{T b: LED/LCD f8@cel AT §deal I[UTacd HesTciel HTfgcra JHROT

F3 | femor HET / WHEAD A
D1 | gmyror TRAT 350l gaTATIET TEAT (311.37T.1.UH.)

D2 | Rmare @R HRAT EATHTIRET fAHET (3T 3Y)

D3 TR B 84, 9o

D4 | 3mear MAEER’s #gRISE sl 3T Siaetianier
D5 | el wufedre qUY HETTIRITeIehT

D6 | &Fq qUT HTTIRITforenT

D7 | ol =i [REREECEERS ICIRECECIR NG

D8 or-faas Fgfafddge saRes

D9 qul HAGTIRT{olehT

a

qUl HAGTTIR T oTehT

K.Y

qUl HAGTIR T oTehT

K.Y

qul HAGTTIRT{oTehT

Ky




IMD, Shivajinagar:.

J ,,."!Sv <
i, Mandan 5

AW priy “cainp

= Kika O (e
4 TBVH(I-QS.” - o

3T ¢: qOT HIRTCHer ¢ f3foieer f3acer foehmor

17. w6 Aaea ae-ufadarg greasr dar

Ae-vfade greaet @ar (IVRS) & Tsh HIURhIhd IAOT 3T ST
qIEaeNa®e] HUeh FOMITEIS! HaleTh Ueh eafaisfod Fadafdd J90m TaR gid.
TH-0T SEdl AR 3T qredsiladet fAGO & IVRS #Hb A gIUIR
3¢, AT I0ICER AGredT TAfASC HEICAS §aAT g gdedT I[0Tdead JaleIHTT
for geg AN AR SToe  ohedlen  3UGY  gige.  FEeedm
SfAerard! < Bl -9 amee mareTear gAAYA de wdE fqas
YT el GIEAAT FAOTCHSl iAo ITaTelle ol fGear Sicdier 3nor segeh
TFA AGEN T Scdleediedl &X ardTell  EIAEd  QIoTar ATl
sfood AgNEsE Hdih Nuedl Bidax Fasor aferd 3mg. qor @ fud-
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FiasTar ALgadl g AT HTS[-ATeedl HFEMA AQI 30T el [UTdcced
QAT ATfgl ABIUITETdT faeHed Qaardrar wais amaee (aeh, f&dr
3707 Ui AN YRIEIaed) AR IVRS A1 A9dT o 93 Tehdrd.

18.  WHI-YUITAT gaTdl Adel YiaHIg FAT gITel?

gaedl UTdcaedl e TEUl g YaldAE HEMS dhedell HTedqrd qor
HEIRIATSRAT HeodlldR 31aedeh o Hioll 80l WG glsel. "SIo &1
30T gicraTe ar & @hI-oT o At T 3T I1 HAATHA AGU sheledT
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METROPOLITAN AIR QUALITY AND WEATHER
FORECASTING SERVICES

=

Web portal

Air Now &
Air Tomorrow

Weather- Now
& -Tomorrow

N AIR QUALITY WEATHER -
it ;

MODELING !J}. a4

Supercompiiter’ i 7 "

£
Digital Display

€

Translate "*
Science to Public

PRODUCTS

City Pollution
Maps

BENEFIT TO END -USER BASIC RESEARCH

UV Index -
Skin Advisory

Protecting Human Health

+Agricultural yield Benefits to Farmers
*Awareness of impact of AQ & Weather
+Basis for Mitigation Strategies

*Explore Chemical-Weather

‘Improve Weather & AQ Forecasting Skill
‘Development of Emission scenario
*Short Term Climate Change

TV / Radio
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