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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)
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Staet & welt Taed Alwd, g iR I F aRadeeiear  ganr g g
g1 gl W Sliaed & SA Wl & v g $RoT # & T 9 ¢ Fes ag
AT TIRLT 3R FHedor T T Hifos ST TAsh S &1 Trehide Fishansit
H HANT gEANT ITYFAF Flel 7 Te¥h & ¥ H §¢ T &l g § 3T gl
1 TNE #RA 3 dY IUTdcl HAEAT & ARy T IeTHd HY @7 g1 Har &
TEdle 3R U TRIAA FIFAA F AN B o ToT, v HIAT 9 veuer
AN R qaTgA Yolell 3Eeds § St & 3ed # o« @eeg 3R
FAEIfd W YA &l FPAdH Follel H A HEN| TEAT (ESSO) & HBeld aeh
Fel 2010 H Ugell SR 301 T # UsgHSH Well & AW W ool & arg
AUTded T YAlTHART 3R ITH ARRS & [T st B Feiell # Mok Hlel
& forw rqurom ot g Fr Bl
trﬁ‘a’lm@rﬁscdl}ﬁ'{ahmmWWW@,W@WWE@%@Q?
forT arg apordear 3R AEA qEiAE Jant F [T & A T T
WWW?@@?ﬁﬁ@%%@WW—E&dSo-IdI{cLCIqElfl'
FATASE el 8 YOI HGIRIT & (PMR) & ToIT Teh Heer gomell fashf@a &r
ST W@ & I8 viddea 39 aRASAT & YA 379uq9 & /fAse T A A aren
T YSSHA UF g SN fF ag IJUidcar FIAT Qa1 & G SYGER A g
AEERT & & A W JUNT I # bt & U Jg Jomelr & 3227,
3cUTel, YeTOlcHs Hollel, Scdolal/drg I0Tdedl $ededl HI Hiaed ¥7 & Helferd
HAT Bl A UV-HIH W gaeT @ o Jier § S gF & e [Afewer &
ufa 3T 3gea & Fafda @ &1 o &ar B

# TEAT (ESSO) IEISE.UA H gAR dAlioleh Gol GaRT 3H YSS3{(H 9 “quiIl-
TR (FR-gOY)” & AT R TS e & AT 3o garat Sy aRrger Hedr
g 3R TeT-TaR 3R Rem At @ d@9g 30 F o9l H gede &ar §
gy gartes TeEr 3R yerlf I geafd & F a0 3awWaar  veed ax
aaYga fear gl
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Preface

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 (AQD),
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

&/Qﬂd@

(B.N'?-Goswami)
Director, [ITM

benefit the end user.

Telephone: (020) 25865143 / 25904200 had : Fax : (020) 25865144 / 25904524
$—Hd :/ e-mail : goswami@tropmet.res.in




arg T R TAfe Ufhansit & T Agcaqul ®I gl 3T AUt H O, HRA
W ¢ U A YgUUT & ATl HT IIHT FW @ ¢ A F ARG F 3
HEIRIT A A 3UaTeh TS §| AU AU HI & @RI Ueh dedlioleh
3UAAST I SR Ge¥ehl & Hidl, faeRor, gl iR swiasy gue 3reage &t
Jgaeal & T § S wemeAa 3uR & Feadd R Rffea aed daas
afhan3il ®l TASA & fAU v 3uAEh fAaer gefl qor oRd & 3ifd ygiva
g H F UH AT ST & T 2010 H UseHSST Well & R AT
TS &7 ool (NCR) & foU fasfdd vd  &Rfifead 6 (arg aquraedr
QATTHTT YOTell 3R 3THUT) 1 Fhelal Td AT W, JOT HRA & q@El AT
& T A AT I § 81 W T THR AT gomen faRf@a v o @ g T
“GH-GOT H AH feIT IR Bl FE Tol@ (YURI-UM)  FH-YOT qRATSTAT
FTeaTsT Arotelm $r Gfered TRET 3R a7 I i T ST YeeT T &
S e arel FEAT H QU FRY SeT BT Slr §1 U1 arg 0Tl o R
#H gaAe 3R 24 § 48 G HAA YAFAW FaAr Yei HEn| g S5
oATHeh RIS fAfeor AT R goell & FAEN @RI FH-907 H T A4
AT SST a/m §l 3cHsiel $ededl, GIS-HTaeqor, A agAsed IH-fAh
P ey, TUTAS HiehsT & ScdleeT IR A-FoT, dadze fahE, arg
Ol Fah (AQ!), FTAELT 3R HY W Y19 AHG TH-YOT & Tl 3razrat
dr TEl Fgl W OEETT ¥ @ H R §| I arg de¥ehl A alTAE 3R
Fral T ggdeT 30 &1F H Sy §, URAIST 3tdlg ¥ e 3UBNIThcdl3it &
STTfead glel  ahl 372 gl
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A gfddes & SAUE T § Ao i 1247 deadiy A ggfa & qHa fAEgd
TG & agEl “arg AUacel JaTTAE Ul AR HTHU (W) # & Uh ‘W %,
e & fu aEdt & fAU #AgIRT AeEhRl (ARIRIT ary Iuidcar AR Atad
ard)y” & TwET H| SWFd ggid w1 OEJd @6T HRA & 93 HRERIT A S
feeel, quY, HFeg, Yeals, Wlelhldl AR 3gHCEE # ary Iuiacdl AR AGH qaTgart
goTTell 3R 3gEY fARfdd wr 81 IWRIFT Fgid H Uh INET =& 1 GR A
TE T T R

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

Basic
Air Quality Science 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




THI-37 Ao

faeT TarEeg IS (WHO) & 38R, FEIRIT AT IAFHSCT Tgu0T & FHROT
Hi&w FEATT @ THTET B 81 9RA e &1 s ydegaeansit # 4 vh
IR dig foeg & RO, AR FAEFAIRT T FT AR AT FAEEAT F
Yaolel 3R 3NeANAREIOT & YOI, UeeTs, Folehed], HFS N IEHCEE S H
A YGNUT & Hecdl H HARAY AW & MY W §| 9 Yqwor &1 FHEAT S
T R P & TcF8T I F SIS g% & HAT HRAT AR el B
TUCIRic doils & S & i@ 3N #grawiligr qdieor e & d@3e & 3R
AGHSAT @ 3agal & faoRoT # WHAd: Th Heocdqul AT 3reT
H Bl GGWUT & of WH HHAHA & HROT FAHRRIT A EART
3choie o o & T & A ugmer & gk TR A wenRaa wa §

U0l HRA & Halfte 3ooia, My AEaRa aedt # @ vs g1 oRd & gfR=sd
HET A, HERISC HT HEpldeh AT GOT & gl & ast & ol FILIhoT M
3egord foham 1 ATRIeRor Y gfshar Od-Rigas & g & o fb ok Sar
A &1 g AR Aud-Riwas aat aE & w9 12 i aEsg iR e
ANeAAR Fog & (3TF g qO HERPRIY & ATANR (PMR) FEeardd) |
TGS SR, AIf0Tsa AR 3GANT Fhog glet & HROT, dTgeia AT A g
WWW%IWW 3ffacit SEEdr gig 3R Jaste et
A FAIRI, FAIRT A AU 3R AT A 98 g A AT @ & v ey w=a
¢ hoaRy, MUANR (PMR) a 5@ g7 AF od g, # fffied gar &
GTeh 3cHoiel T6d ¢ ol foh &1F & $¥ 3cUIe & ATY-J1Y ARMRS & T
a‘ﬁi%ﬂ:fqu RIedreteis gid § 3R 3afaT 50 #q & Jaftd ate @1 5Rid U3
STl &

2. dwrfee &THdT

qder vuA Yo Rl wEHy qor S g & Ifg 39 v gereeAs 3R
Jcarffereh ARTISTAT T G A ¢ - “FAT AT $H Teh cFagieh 3N 3l
ek @ GFYeeT A # et ¢ 3R IRadeadr &1 Ya=r F2ar g7 qafed
TR 7R & 9fd vk dfsharcas 3R Gl A #T S FEeT 3R
Y 3T & WY GeFeT FFga ¢ forgent Ao AR 3 gt & fAfgard

1




¢ | AR 3wty Atew e @ e (mv), 9Ot & o Sl gelde
ST T HRIEOT A AR FAY & FFd 36l F Ahoarg@s U = A
&TACT &1 Teh WET Wl g faee HArerd (JfaH (MoES)) & GRS Y &
el IMEIMSATH.  c@rr Y fham am § aH IsgHsSd Walt (CWG-
2010) & R feeeh & TSET TR &9 (NCR) & fav wy«-fafdse arg-
IUTdel GalIHAT JoTell 1 el &feaT & @ry fohfdaArT @ & wumiad faan
I | fAffwT Ig-IuTacdr & HEAR Hedde 3R HIST TUEt IR g AERS
TYET 9T AGH 3c916 CMG-2010 & FdTelohl &l Jeld hd | 88 3TaeT &
1Y, “Fo-feeel” & A @ G AUTdcdl JaledHe TF TR (SAFAR) I@el drell
feoell Ugell $IRAT 28X & Jml 23 fAdFsR 2010 T TW-CGool ISE i
FAMT fRar T &1 dfharcAs 3R 3@y el faunsi & H6T (SAFAR) &
AhIdqded FAeads] S @A U, §YFd g F faed AEHT AR
IS (WMO)” & dfRash argasey aRTel (GAW) 3R dREsh g 3ieqaerne
Alga e 3R 9¥aRoT (GURME) aR@leem o @Wwmer 3R s& 3w
ARASAT & 39 A YgAE AN AT & AFReA & [T 38 @l HAGRORT #
A R FEeadel A # Epid & S fh G gef & fu uew

3ETEY0T Selal arell gl

3. WHT-YUr FATE ?

SIS EUA & Toh WHAGT seol § o nfeaftien eeg “HHI-gor qor AT &
arg IUTdcdl JalgA Jai3it w1 FAEAT &7 S @ifgul gHeer I 54
“FH-URI-TIR” AT AT “YURI-UAR SHT 391H 1@ &hd § ofr f g
SHAC HT 3N &1 WOl AT Teh dellicieh IRAGTAT & =gl g dioh
Tohel T9eq R Gl & @Y HS.3MS.E.0H & fAv T fAee smenRa I of &

4 “SivHIR (PMR) %mwﬁ##mﬁ#ﬁﬁquw*m-mwm\
Rz T 3t gatgaae arg Joracar # AT & GHG F eE 358
e FAREY JHN AT F GV 8 FARFING! ¥ G AIR gl H AGE AT
a1
W TET P QU F F A0 3830880 wF yorell (WHI-qor) F RAF
F 3R e B gART FEM afF AeAIR (PMR) ARG i a1 F@ &
\ fav, I8 vF GFaTcHT Qa1 9 gHdT )

2




URT 3R g HEIET & ag Gquh S O, NO,, CO, PMys, PMy, Sisilet, eifedst
3R SSelieT & 3rerrar HEH grael 3R UV-EEsd & qaeHATAd FET HOEe
g & fT Foe-gor dvAsm (PMR) & 10 [Affied TUet & arg geqwor
AN dcash (AQMS) S &S SIfee 3a¥al, 10 ThHihd FTadiiad Ha#H
A, 3Td AACA Icholel Sededl, AfhT 3T IR ATANR (PMR) (3% Sheg
¥ 40x40 TRl & &F A) & 3HeeX 3-D FAT AGHSNT TWTA A
TIETUT & HT Tehlehd et AR gied silehst @ faffier FuR giFaat ganrr

Teh HART ARG & ToIv 39l gaelr & &0 7 J@id S|
4. &1 qARTATAG AT ST § ?

e 3caole Aidl & 9Iod 97T g Yeue Sif §AR TR & FeIfdd i
gl gAN TReg IR BEd # 3ud AU JhAEeE, 9T YHE YGNeR
QaTTHT PM,s, PMy,, Os, CO 3R NOx & fohaT SR Jeafd soiie, effead,
STSelleT, CO,, BC 3R HG #H® g@Y Yeuehi & aR #H Sl 3eqaur 3R
faepraqut 3823t & fow Fehfora 1 Swet|

3eleh 3cHolel Hdl  ScHTold glet dlel YN Sl §AR T T YHIT STeld -

NO, co :C=0:

O; 0O (AR JTFarss . ’ (et

(3ireT) 0 (@) + AR - + v Astearss)
3TFAES)

BC oc Pl SO 5
(C3ED . (3T @ree) H>Ic/ \ﬁ/ S (T I o Xg
FTe) (3 -3iTFaTEs)

STI3TACH)

PMjo , HCs Hydrocarbon Hg H-C—Hg X
PM : ‘ o 42 3 9
it ‘ | EEEEERE) 433384 (e Fanser

: o e e Cn




YeuH & AT

ATAAE-37d 3R drpfde gl & g ¥ 9T g, W g HT Fedl &1 HROT
HAlAAIG-HAT Fid ¢ St fF do ¥ 9¢ @ 81 AT dR R AAIG-Hdl 3cdaid
Hidl & TR 9HE &7 foerad §

5 2) gRaegst &F (ShaeA
SeeT IcoleT)

-— o
3) & /3mardT & . - 4) faega afFa & :
(S - Suret 3ewol) e :

qul #, 3T 3N FEATA USRI ToHNd, Aol ffoiars, deras, Reds-
Oodl, #edl, @RE, §SUER, Foewst R gdar A Fud §1 TR (PMR) &
IR HF IR RE dgd & Y T 3T 3e9al (P 3R, 979-3e,
golel, @M, &dl, TN, Tollidesh & HHAM, A, Agdld, fdegda 3R
SolFClieleh 3UGUT, olhal & Belldl 3cAlG) & 3cdlcd H oOed &1 HuaA3R
(PMR) 5@ i arfdy & dgat arel el &, Seedr # geaiid iy e,
det 3R 3gAEr A 3R gerdt g1 dRded &7 § §efd 3choid  3ET
frfoi@d Rt W AR Far §

1) ste@fas &

AITANR (PMR) #T  aF J0Tdedm & QoS # gerdr s e diel arel
$O HH AT | S E:
WP W 35 - = foraAToT foa




&) q@dl e / |

STATEIT 1 O] HAHT JGNUT I eral el & Feeldl  Sfiget el 3R Tg=-
el & 960 TR HT Tecl S FHAR &I Tud & gig T 3N 3T gl ¢
Sl FsT-aehe & 3cdicel H gig Ll g1 Tcoleh g‘é’ N, Wi-uTe T 37ed,
Sae TR, $ffA ITANT A1 ggid IR 93 97 W FaA@rids R Qs
afsraard| ¥ @l Hid S FHE-wihe H fAAmer AET e A § 3N S
Sgdl e I SIafFeetar A HecaquIed & genfad ad &

6. UGWUT & FEARLT YHTE

YT GANT 3cUee] TR YT INffld &5 e @aton & sed gu gwa
garr gfafefFed gd © 3R $8 PR R H G g9 &1 s ge arg-
UM & 37 Hldl H STl FERLT q@Adl, sifd Ao 3R
derrferehl & foIv HgecaqoT & S o Taes AR (PMR) a & SR @ &
geTdl FATHT 3R R 39Tt it gHem et W@ B

/wﬁﬂ:mwam:

ﬁ . f
Fe,

Y - N o
stat # srae @& @3};@

Wﬂ?ﬁa:m,margwa:qﬁmmﬂaéwa:

7. 9O P WEI-GOT AT STRA F4E ?

ATANRT (PMR) S T A& & fov, odawolid gquent & 3grae &1 faefRor
IR AFAT TR, geeald, S # qOEcar AR aRET W ogHR gE
STAEHET & @ SETeehal YaT A & AT AR & AT §1 FE IR
Wgé%fimwﬁ HH o W & 3R OTacal HiT SR AR A0aT &

AT AT Al F IR e 3R FaRs 3u—t & @a F e fuasm
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(PMR)ﬁ@WW%%@WWlWWWﬁT
s Ay W TAS ARSI afdd Ay & gfa s=me & 3uw 3R Afa
fHor wal3t & fou gfeaal &1 @#r e & fOr TET AR e 9g
3idd: AR (PMR) F T arel Pl i $7es T 30T o S| 3eFd arar
& HeAoN, Jedl fa=ilel #HAe T @Rl “"Wel e AR qdee are et & fav

AR AGHR” ATHG JaTfeAeh Alolall [Ahiid Slel T Ao form a=ar &
Yare &1 aReedst H1 AT § M IS A A B Agea qRE F @™
AT & Nl 3Hagal IS.IMSETH. YU, U HLUAIN 556 T, AIsT 3R
HETAZN, 7S ool caRT TFd I § Hdleadel Hlel S Trofell Fardy =00
€l 38 TS & Hecdid, “arg IOTdeal AT 3R 3[HEE JU(SAFAR)”
ATHG Th HAcAIhigl JoledT #1 fFdeds HARAT 3oceim #Atga fJae
HEA (IITM), YOT anT fham aram § St 7 g Jotdear 1 F@ea & aurel
T § AR adA vow w0 3ifad v avg & fov & wafia

8. HWY 3cUIG 3T STTdT &I Heer

/8.131'{[ TOTeedT (AQ) I \ ﬁﬁw I (UV — ) \

(AT TarEeg A GO FAgaHRar) (ATAET cadT & TFEAG TAGRINATT)
AQ- 37T (@) 3R AQ - Fel: %Tﬁas 1®1£$w%?£

+ Wi @I AQ: 3G & HHTAT
(W‘QOmmw H AT Yerel Fr gl Wreare fafeor
an?»r’-sm) ’ ’ ‘ (UV-A, UV-B) & Yfd 3icaftien Sgree

+ 3EXOT EERT AQ : (3O, HEH, _:Ermﬁf” ﬂarrE” W%? LGRS
afean, g B, Tgd R) + @ @RI UV gos

4 e @ AQ @1, e, ARGEN, aMer @
(@ JOTdedT I ; 1-500) + GO @RI UV qEF

+ TEYYT A ZaRTAQ: (T TeRT, T WeRT, HeAH
fe aeat) + TEIT EGRTUV gIH

+ AQUATEET 3 HAEHR : (1-10 0-4, 5,69, 10+ & 3eTeT )
(indigenized WMO ¥0@M3T W + UV AT 3R geRER
3TTUTRd) (indigenized WMO ¥9R@T31T T

‘/;"3 ¢ L Yo 7 'Wo'g& el 3-1T€I'lﬁ'<‘-r)
2 6 :

K Fede TS AQI g / K T /

N




8.3  3icT 3YANTHAl & UTd I3 & JAR & did

Ush IR J9 3cUie 3c9ifed gidr § o9 &5 &9 & 9g HIAghdil,  3TUer
geteT WIfRRIRET 3R ARTRST T Jogel 37 & A3 § 3Ha9d = & faw
P YHAT gl TRTI Tg T § SEY Tl SAeahdT der gy § 3R 39
¢aRT fAaR& 391 T ST Hehd 81 3idd:, ST TORLY &l I & o gad:
Ig TATHS FiFcdl H e el @l I o SIREN 38 eAioi@a Aregat

IVRS ZaRT 3Tl (HaTaTeHe
\HI’EITGT 3EIfeRar AaT- S A7)

8.4 37T 3YINTHAT Pl oTH

S BET hT Trotell
T o 8T gl




85 A [T 3R I ey

RS HHH S V0T HIAT (APHSS AT AHH I THFA ATE)
HSTelarg H IEEIEs IR sifaw gfkaeit # g el 3R Qe
IRATAIAT T AT FI=AT

TR Tl § TURNT 3cHoie §oTH 3IfReET &1 gnfees deree
AGHSAIT A (e TiAqSedl @Rt HIGH YaigaAme eafar # fa

Ty AUTdccl 371ehsT T ATCHTARIOT IR SchoiT TR I Folel el

9. g Ve IR AEH AN Acas

MEISATA, qur T - 1 & gur yeftid g, Rud-Reas 3R agrdr &
QU AT & Sheg ¥ 35 fF #l X 35 for. #) & 31X g R @@ R+
T W EEiad HEH Al (AWS) & HY-G1Y Thihd arg AUTdedl
AT gumell (AQMS) $I TATTT T @ 8l SIS TH. 39 Fefr
AR & 9id Faet § Segia 3aaae A q@dl Graumsid & gereT & 391
QT e IR FHSA T B

CO, NOyx, HCs (o, eIfead 3R SgelsT), Hg, PMyo, PM,s, BC 3R OC &7
AGT SHAT ¥ w9 3 Al FW AT Teud faRelwan ¥ aRYRa AQMS
TUAT & WER fohar SREm| A favelvsd g @AY A 9 g 3R Ioradr
qireror 3R denfas faewer & v gy 9 Fae & AR W 3Thst #r
JfFeme 3R FIguT AT SREm| RS T dG H UH HE & HWAd W
AT a1 SR | JiieToligel fALeIvehl & 37eMehel AT AT T FO
Yo h & AU Iedfifed seuRlu® A1 gER dedl & AU wglieg 3R
Teheilehl o ATY dTET 372ATehe] [ATelesll FI STAATA Flch TFATGT fohdT ST
ST sl & 37araT, AEA dATAGRT Treat (9, Jiveurd, T, gas aifd,
qasT &M 3R c@% IFdd UV #ET & 9ol H Wi fafeor e &1 ot
AT AWS 3R UV-E TAfRoTATdT 1 99T akeh foham S|




HEY/cATEATIA ATH

IRAT 3w Higw A geue

T AgeT AT [y

TR B 99, qOT

HATST HAGRISE IHIGHT 3T Soffaafar

W fagarde

Y. UH.E.

qr. @Y. a4

qr. @Y. a4

JHACTET PR Feeege

% m&"‘u'ln.lg‘u‘

BAlandi = ‘

fiBhosari

v o
= @LSRegaon

BEManri

ol Tl T

T 1: 9T #GIR &1 & 10 AlelieteT T &1 Fufa




10.  3cHed T F1 A

Th O TAIE™ # T @ Hfas 87 # e 99y gfear & aRoma
TIXY, Scdolel Gl Teh ch19eh GeAeioT & fSIa# Jquor Scqolal & Eid 3R arg
UG T AT gaT H HFd glel ¢l TRIHAT & U ay I[O0Taecl & YaTAE &
gid g\ denrfadg @ & @Y 3-D agASHT W 3Hifaed gfasdr &
T S0 de8 A® HRAT H @ I UH gl GAA H a0l Sedole
3Meheld I IRYEAT R fAegEdar W AR A g1 3cue gt ag
T[T Fate R gATeroiT Aifcat & gaor # ot ggerd & S Fhell Bl
ﬂéﬂﬂiﬁmﬁmwéﬁ%mms@?mw%mﬁmﬂm
quﬁaﬁﬁaﬂéﬂm$wwaﬁﬁm%aﬂ?mﬂa
dafahT ufshamstt & A & GU-ary 39 F0cT afpaar srer, 3caaa S
& faerer AT T ST 1 gfaH (MoES) & defrfeieheror S HS.ALTA., qor &
Teh EUh § ST A UL & 30 &9 & MfAT § R gAR & 6Rd & faw
FS Toue T U giuAr dgel off FaUsdw uf¥esit # wwiRa i oag gl
WTANR (PMR) H 3ol G & g & AU, U 3ol 3UIHA T 9
frar ar & Ses T ww GIs @lenfes gaer a) W smuRa aifewdh
Sfaed IMEIMSATA. F AMAR qarT v 3Tw faved ST scuea =
IR e & for Aefaa har 3r §1 3caoe safFderd didr & fov 3fesfod
fpar arr & 3R 39 32w & fAv AR (PMR) &F & oo &$ afgat &
e Rffiea Fgifacaet iR farafagaes & 100 @ Saer et 3R
deATioTeRl @l QAMTAST T Ueh ST dellleleh &1 TR QU foram arar g foaes
CanNT Far feArr & deieeh gl & sraer o Sier g @b | JHAE
HCT F&T oo IUHAS 3Hihs! & 3cUeed A, O ARG gfachigsh st
B AT FAGT IR 3T T JHiehst I SAT W ATl JUd ag
OTccT & YalgA & W daa & far  gAR dAfereh qUANR (PMR) &
o @t 913 arg veuent & 3vw fadies (1.67 Al X 1.67 foh.all) Scqee g
& faf@d o & afhar # 91 gU & 3cho gt @ foem rafared
e arg Ye¥el & fav fawf@a fear @r § @ arselaer & siFarssd (NOy),
FTdeT HAIFHIZE (CO), FSUT #Tedat (BC) , Frafatan @Isia7 (OC), fafdere gare <2.5
ST (PM,s) 31aFT 9aref < 10 Hs#HT (PMy), HEHY SIISHFEISS (SO,) 3N
arsgefier Frdfa1a Jifarw (VOCs).
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11. 91 IoTdedT JarTATd

arg IOTdcal YAA Th Afa fafdse & g afdd 3muR W@ g8
HIUTATCHS QAT & AT Uscl § (FF-2) | 36 arg I[uTdedl YalgAe Jfasd
d “GASAT TS IHRTHA GfaeT gl Sir g1 AlGH gl & @y
Yy fAffed  YgWehl # A  IUMdcal W YERAR  FA & AT,
IMIMSATHIR AT 98T H TAT NTHIR (PMR) 3 9=y &=F &
3Ted AT EIT T GRGP F LE & FH T AR TR T Hl ¢
3edRe MTANR (PMR) 98T & 9@ 1.67 F.#. x 1.67 5. &1 v QAo
gIaT TS et Acloldl § b @A iy J[UTdcdl &1 Fa=ll fITAR (PMR) & 3w
gd& 167 TRl & @3 IRaT W ucd & THhd g1 T T IR gaT
FTARIAEs deler AR Alew e @ e aer 3R sEd fAada
YAl T SAG-SAET fRAT SIRET| 38 9iowT 1 IUry qEldAE & fov &g
ACT el 1 SRA vz Bl 3 @ qEF § - Rfded @l @ uguer i
3cHoll g, HEA g, TYTRfaeh 3TeT, fA IUANT-HA  IMaRoT 3Ter,
yRfAS iR e aiedsr Rafaar scanfe| Atgs danfadr ufaws & seaas
ved & fou yRfAs 3R ured qReAT Fufaat @ a1 ar NCEP goAfdeelsor a1
NCMRWF, siIgsT & 3dRe ¥9 & 3cdiigd CFS § o Jwar 59 & amfae
qaTTHT e & U, I8 MACC (TRHSHIT HTET 3R STefarg &l Alsiieds),
aRASAT AEERT 3ME.3ME.A.TA. N SgF g GASAT YT F Heddd
AT FG AT Uk qRASET & Todm SIREm AgTidedmerdr & 100 & 3feeh
el 3R segaueRedist @ affe X v A FHAag AEFA F:
HaTelel fITANR (PMR) W Fo ARl & AU Yeuent & 3cdolel gal & Scdiee
H oer grafde 3R efadae afsegar ser & dager & fow fear g e
qaleTHeT faeT & 9id T #qEg fader &1 fAeor & g

e ] L . -
A% = J
\ - - =
2

T 2 A 9T e[0T alegATe & v 3M$.3M8.&LTA. & HPC (g2




12. STl HIGUT, YHAUT IR THROT

fT-3,4 & s1er g &1 U fAfad S 1 REeT R @ g1 10wt
T gHadt aafds T & AlAaTsT ded 3Hlhal H TUAUT GPRS cash
& HIETH @ SIS ATAH, GIWOT, qU & AT a7 A AQMS HER i fehar
SR Fed sl & dd AQI AT UV- & 3caife o ot fedsh 3mew &
TR T SIREM| 8 a1 3§ 3ed & dR Jod HAlSehal & AL FTP
ARCY el FoX H 39cleY HAAT JREM Sl W GaT Jlfeiehld Gl GaRT
dicehlioleh 3Tehgt &I F[uTdcear FiafRad 3R Ifd r Smel| 78 gcd aq==g
AT el Al 3cTeed P g Ao THROT & fIT 3ucrstr @am| 3erel feeT &
T arg I[uTaedl YaToATe STel S.S.ETA. & HPC giaur &eg & 30 ©er
Ugol FTP HTEY el Ja¥ I 3Uetstl I FTP AT Feld Ja¥ 1 foFdery
3Thsl A f3Tcel IO d of ST T QI S8 T T 3UNFAT Fawr 3curer &
¥s-8.3 # gUEfid aRafdd frar aRem 3R a9 3maeds 3cue o & 3-G
AR Acas & SIRY NUANR (PMR) & IRT W% affie LED 3ace werehl I
U fohar STRAET | FTP HAY 37ehst 1 §HL-JOT & a9 FaX 3R faffier dar
3carar S IVRS 3T Ares &t 3mqfed e

Schematic of Air Quality Information System

AQMS +AWS

T 3 : a9y FquTEedm STeT HaAgUT AR NS.IS.ETHA F GhAUT HT Yag-HiaT




Schematic of Integrated Air Quality And Weather
Information System

AQMS +AWS ( FTP Master ) ( AWS +ARG )

Network (IITM Control Server Network (IMD)

=
‘ :
IITM Data

V] "
Server o Server &/

Quality

( Air Quality ssuanEe ( Weather
Forecasting Che)!i ;tzsk Forecasting
HP 7 7 HPL-IMD
ﬁ' W &N ) % E

\ Y, ( Display ) \__ Y%
- i
( UV Radiation") W ( IMDNow

Monitor + Casting
Imaging L “
‘ljl .,gl .-l o S
\ o ) i Web Portal SMS Alert * == =f wi..:

j — for Thresholds

T 4 : Ay F[uTEedr, HIGH STer FAGT R FROT @ yarg-afaT

13. mmaaa'qg"’inm

T FEFA QO F FARNT AT R/ FE a0l T fFwd anies
I EEELT & FOU A FHMAT QAU o Fghel| o\ @A AQI MR Ay
IOUTdccT YalefHIe A9UICe & HIEIH & ¢W el 8, AT WL aTg [0Tdecll Felall
FATRIAT Hed Fogoek AaTR fl:gosr (3N, B dur aefg enmwmsit &
RelfSar) BleT aXah UIod FX Ghd & S SHAAT W FaaTl 9Iod el A ¥ @
§ O safar@tropmet.res.in T9% &Y Tohd & | BT & EIT F &F JAT I
UG 8T & AU 24 6 IIA GEATAT TUT Tehier & arg IOTdear FI AT
W d9dTSe- http://safar.tropmet.res.in/pune 2T olidh YT YO T 39elsel gIAT|
URAAAIIT TUT Alchifcleh arg AuTacel H BT &1 Sl & fov gaame
e °C H 3HeAdA T AL



mailto:safar@tropmet.res.in
http://safar.tropmet.res.in/pune

AUTdeAT HRATHA TUT IVTdeam AIAT: fTFd g U Far AT ISHST
& foT dereiicht U S - 3l &1 sianfoe gedl, qor & oell & ol =ra
& far  RAT Foor aRUA & AT IAAS GEUe g0 SeEr| favs
aRfeafadl & @A Hr @ $AT @ JTH god A & fow &er vad
Aedsh of Thd g1 ol HAR gH deleien [gidi( Siifeh- Forst, TegeoRary,
faeaeeia, cwene, oFAer, &R, qaiARE, gresll, foRaw guwr)  aur
AT QaT ATl (SHTh-THAT Blel Hie, Ao, SHA, dleh yeell) ¥ aueiag &l

ag AU qAF (AQI) FT 872

AQI T fdshrd arg YeuoT & 3Mfeld TR W Fellg Jald el & o fhar amar
gl $H& 37cTal, TRLY W IoUafy gomar & IR # o off oo & &
foest et (3reon, #iLaw, fean, sga afedr, sga fAHd) W ge $iT FaeT &
Hehcll §, ale fomar arr g1 3mem @ S § T goey oer, s=a 3R gAERd
ot foest arg & veuor et (Qrefafd) ov ol Fareey gHrEt &7 3rgHd H Hed
¢ FE TG TETUT eI Fel arel TR off safbd WX oy gl 81 AQI &
30T YRl TUENT arg T IOAcal  FASA H Heg &l § Ul Hah
T & 9fd 3@h1  FA1 9T 81 AQI T A HAGA & FAY arg H 3ufeYd
fafIse yemel & Agur & A Tidr g1 fafde=r yeuet & fav - AQI
& A 3cUedl U ST 81 THS & 39 M ol & T, AQI & &F -5
# @Rl =l Wi afedt & f[@anfad foar Sirar &1 arg veuor & R W
S TN USd | 9 YGNUT & TR B Sl e @I S e
36T O g & T 3O Siager Ao F H&g gRade o wed &1 e e,
3ot SN FoRaT-aheal & I T & FTEY o ¥ S AT STed ofgr gl Ay
YGNUT HT 3URRAUTT T 3Ic 9 A $HF Feaol W HAI ALl &1 AQI T AT
arg # YgWeh & Alegul W AR #Xdr g1 Taeey v8d & fav AQI & T &
fomT geR & s foear a1 gar &
260l

LT T A=
%a & . ._ 55 %o ',




AQl mmm) Health Advisories

Health CRITICAL

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.

QAFAR - IITM Piina

R 5. AQIHr RAffea AT [AfFear T F weia 3R dag dua

. 3BT AQI (0-100) : TORLT WeMd : dY I[UTdccl ESITARY ¢, 1A
eIl & ﬁvagammaﬂémaﬁ%lu%ﬁm?ﬁm@rawaﬁ
gl

. #7EFA AQI (101-200) : TEORLY TG : A SAdl & AT arg Ioraedr
T & Tg R @R A adaT 3R geg Aot & Nz Jehr S wady
afFd Qe ared fhar-Fomdl ¥ ¥

. gfear AQl (201-300) : TOreey wofrE: Aafdd fhar el & ek 3
STl $HS ThoIB/EAELT JHTET HT IeJsd H Gehcl ¢l FAAT o9l & Th
gol & foT Ig ARAH &, T=29 AR g ol TR 3gEa ErT Al
ferar-smemat & ganfaa & Foa &

4.a§aaﬁonl (301-400) : TARLT YHIT : 3 oIl & foaw fgdax
Ycdeh MW AT A TAELT THIET 1 He[3d HYaN| Tgladrer 3urdi &
T T TR gl

.agaﬁag—crAQl (401-500) : T & TIT TE Teh ITUdhlelled WX HI Ger

g1 deehTel TgTaaTaT 39T T ST gl




gfad (MOES)  &anr
IRATRT #RT & T uv-
e (317,318 8.0H)

UV-gas
e
0-4 (&) PISERT et

5 (drem) HHA G

10 3R FamEr
. 3= Wl
(3T SATA-T37)

3Gl EX

gREATST
UA g Jedl &1 Jdg TR el FHT qgaeidrell
caar ek UV fafesor &1 Amr & e AT §
SIS I AR A FEH I @A § (FEAESA &
3T ) |
ARd & forw UV go& fefaa frar smar § 3k
Srefafr gEAHEzSNT NS 3T & wra o &
faelvor oX MR cags I A & e
gl fa=ile HATRI gaRT Y&driad fohar Sirar g
3R 29 TarEeT ot & feem el & 3w o
SR STl 81 UV Fash g & 9fd 3ifd 3fera)or
& FHIAd R H Y Al gl Fah 1 @
10+ & YA W UV gl &R &ar § el 1
3T 3G T HH TRT Fad T & AR 10+
Teh WA @R P TAdIT gl

g el g 1 gehrer Aiedd g1 WA A gh gH gHaT § o T M F gF
Y1 HeTocarden g Hehcl g1 6T off, g & 9faq 3rcaf®en Gellue @l gl
HAT ¥ qF F W (V) R @1 e gare demfas g, S
ga-arar 3R fetafs gEEnst S 6 caar FE (AT H T FHAT T W
M) 3R Afde, A AT FT Fhd &l FAE W Tgao dreir UV Rafevor Hr AT
T H G & Iooldel, FAAGASH H 3allel T ABT AR AETEROT 1 AT
W ALY ¥7 @ FEd g1 O o, oo aree dolt @ 3meadeles 39 @ I
fafeor & Ty & 3mafia &= o

3EA TAX 61 v

1. S GAW FAGI: H Adeld § b Recl A T HS TR 61 & - I 309!

HIE AT el qgaea|




2. 3769 WART: & Adold ¢ o TF TRarh g1 § W 319 & FF & Goga
YT H 1 H 2 GO F SAET FHT & [T A & Uehell AT SR 3EHAT
d1e AT (cas-3Faan) M| el & UV-A+B B mR&AT & ggada W R
LT AR

3. AELYH Wak: T A & foh 3T TR # U5 Fohd &1 I & Ycgel Yl &
&T @, YT A G AT Ueh Hel&hlel olIAeT SPF 15+ S@MU| HI&TcHE HUsl &l
ERICIIERY

4. 359 @aX: H HAdod § [ 3 Fo el A yuvs ¥ F Sl Fhd &1 T H
TcgeT YRRl H &Y &, 9 HT &b AR Uh HelGhlel olIfeT SPF 15+ HT SEAATT
ey

UvV-ga+ 3R ansF Fer

$T FYURY Faufaal Hf qfdfied s ), 3T FF & F&fa AR @
doll & FH IR Thd & Ig TATAT ARG H AsA F SR Famas 9as &l o
FeH AFATaad &

qq H AT el

R e e 3R o= Afed dot @ g @

FH W FHA 15 & T SPF & AT FAGHI 3GRATIASH M|
Teh Y, HIF @RAT & elrar U TS & EETcHS a¢d Tged |
SRl e HHG & §eh, 1T 30 &fdeh s H or gél
STef, % 3R aTef & Foidie JHTaRerd HGHmE ad|

g & T oREr | i gramqds ared Hi|

15. 9fa% d9HISe AdT

s Ifde ggarlt dease Jef@d fr a1 W § FEdhr Asesr 3R W
L. MS.ETA e@rT fohar SRem| AQI 3R @3 12 & Juafula Ales 3cdrer #r
deueeT I AMtherd AR SNaadr & @y 3g-9Rd fhar Srem| a9 diéer &
.3 Tel. http://safar.tropmet.res.in/pune gl
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fod 6 : T qOT & FAAY HeeT & Wy Y ST deAIse Yol g
16. HEm & fAT As-BEc Gord

3TTdA QTG TIAT (7200 HL) & ARG TUET W A™RdA SeATdcliched
& ToIU ASIMESETA, JOT 10°x6’ AR & HH F HH 12 A5 3T Beashl I
fTAFR (PMR) & 3o 3R IRT @R% 12 Bie & 3T @HT W @Y1 @31 &
TIfIT 9| o5 3ace Heldl & TAAF RF-8 F @emy = §)

Y 3T Wolh ALCO Yool & &l Sl 3R 3@ 9 digdr @aas ghem|
T BT B SIS A.TH. & RAIIUT HET & AT FecdIhelihd gt 3R
fAehrell, arg TUTacar & 3eTae R AEA ser 3curel & v 3G Aeafdher &
HER 3MET UTed &3t 3G HAISH & 3S.3MS.8.0H. 3gce IR & arg-ary gl
fSacer werepl & FEATIT fohar Srem|

7, A0 7 Ry

T 7 SehYT arg IOTdCeAT AT 8 TelSST Tordis! veel & e




HEAT/TIEAIA ATH

A sy Alad e e

TRa AgA e Qe

T BRI S, IO

HISY HERISE TRICHT 3HH Foniaigier

dr.uH.4n

dr.uH.dn

oy, &Y. T

oy, &Y. T .

Y. vH. 4.

dr.uH. 9

dr.uH. 9

dr.uH. 9
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17.  WH-W9F arof 3rgfRar @ar (IVRS)

IVRS - @& arofl 3eIfehdr daT Uk Wehah & i gqemy shecdi3ii & @ry
T & TaaTfald AT g1 IVRS &1 AU 39IRTehcdl3 & fhdl 3T
GTHY @ AR T FII3T 1 QIR Ied ¥ H HGE HEM §HAET Th qIh
qroft 3EIfshar Yomell AT IVRS 1 fAshf@d oel &7 e @d 8 St oh U
HIUTATSh 9T YO & 3R ST Toh ehidd, FellehlcAs &1 & Teh I &del
arel 1, AR & MR Th TH T R TAAE R qaiegamiaad arg aoraedr
IR AeH guer & IR F S & U v ol vl & b geg aa
F v grEdas a9ar &1 99 TO-a -t gfafteat i ggrar ¥
ST &1 oY o qaiferd amofy et &1 A1 war § 3R afed el gaen
& AR aofl gFee § HEag fdhed & T e & v v Iy FHrds
W H v g [FRSE $9 F gaar § 8 g 3cuiel WO 3maiRa gerear
3eTcel R STeen| qur 3R REed-fuas aEl & fau aee 3R diAed el
& H FAAT UIed A & TV, Sl Srel-aHard (3N, fgedr 3N &g a3
A HATATGT) Y HEAT @RI Tehlehel Aol 37=ffshar daT (IVRS) & AQI 3R

I IUTdcal YaTeIATT deh Ugd dohd! gl
9 9 N O R

18. H®BY Ydrger Q43 & Ieal Fq &

Tsh IR S fdedAET arg &1 ordedr iR #d AQI & JaTIHA Tgel & HIH
g a9 fiTAAR (PMR) & IR garT J2r faafad smaeas wgfaardr 39
ferad 6 ST Fha &1 “THE-YUN B S IR STaT e qUANR (PMR) A
33N & foT U AFd qar § S ol 3UHIFA3N @ 3o Aagel W
UISd HeR, AON-Ae A $AT &F I A Th Hhe-Jad Ho Aorar § I a4
819 & a1y A IUrdear Sgd wieAd IR Sgd pd qdiATTAT S g1 R
o A & fAT S T8 Sl e § f 3% garT @ o arel arg &
IUTdcT AT §, 3o AU dehe-gash AT Jeld &I ST &1 T§ NTAIR (PMR)
H ua [Rffea 3udel & @ & 39 3iFel & o arers geft o
Y UT S fh AT, @rdeel My IR araehifa @ genfad @it wr Rfhcda
JHATOT 99 o AT TRLT FAGHRI ST #d gl IJg 3 @en o forw o

20




oTeTeTaeh &1 Tehcl & ToieT Tl T 99« a1y YeNUT §gel W §eck 8l Sifll &
g MY AdrEe arell dar 39 H glawr Ao o @1 AT ar & 3R
3MaRThal s R e afdd & fof yfafee & sliaer deh & ggwor g
& UHIG F TPAdH B & fAT HEs H Hevall

SMS & 9faefed 3ier & SRUT, T HiEed e Foer (AT 7 o) dedse )
39t 3R 3 & fOEgd faeor & @Y SMS 3USIFANT S S|
FFQUT &9 & Hehc FAAT WIed Hol & AT, HUYAT Ageh Tl FAF Aol AT A1
S fahed &1 gara Y|

181 WFe-gaF a1 § faw durd

ST a1g UGNUT 1 FR Tl §, I§ 3 ol & faw Fady gren Seeler 78 <ar
¢ & 9 arg veuel & 9id 3ve 3EEe A WAT W@ W weiad gid €
SHR AT T & 3fecl ST gl BT §, W TR & A & &R
HCTAT i I G| Hehe FEIIT TR TETaITAl 39
o ¢ WNI/EET AR Bwhst A SARAT & IEd o A 3T HGWOT dlel
oot 7 aRere Far § S99 a1fgu|
AT ¥ Nifsd g 31K STai & e@ar arfev o 9 39er v ey
faawer @ WAy & AR F W 8 IR ¥ www & T el
3id-eafld IRFeS ™ & gAer # derd|
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METROPOLITAN AIR QUALITY AND WEATHER
FORECASTING SERVICES
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ﬁ Air Quality Monitoring —
Air Now & Web portal

Air Tomorrow “ Weather Monitoring
s

Emission inventory Development

Weather- Now f’ia\ Surface topography & land use study
& -Tomorrow
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Translate
Science to Public

City Pollution PRODUCTS
Maps

: :Z‘:’ BENEFIT TO END -USER BASIC RESEARCH

+Protecting Human Health *Explore Chemical-Weather

UV Index - +Agricultural yield Benefits to Farmers ‘Improve Weather & AQ Forecasting Skill TV / Radi
Skin Advisory -Awareness of impact of AQ & Weather -Development of Emission scenario / Radio
+Basis for Mitigation Strategies +Short Term Climate Change
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