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T ST fowelt % e feud B1gs # wiarslt ang i ot i i I T 8] T S-S AhSIS STErY o G BT T -
2.5(PM2.5 — Particulate Matter 2.5), SUTshi TaTel-10(PM 10), FHTsi HIFIATERTEE (CO), Heh SEIAFTEE (SO,) IR AN SEHTEEE (NO,) SE
YT ok T Shl GT hITS-19 ARSI U Tee S 38k A TAHSIS ST & hl 78 8| FTehi T ffet ol ST (52 o STad o TR W) fawett &
FoofTodlio(CPCB) T JsreTse & ForaT 7T oiT| 7% STEA2 YT &9 § AT 3 0T SR AT 0TerlT Yefohidh (AQI) T AT -5t Sl 2 FHH THHSISA
T et AT TG (01 7 2020 & 22 11 2020, FEH SHaT F¥emm(Curfew) T T {67 71T 22 71=t 2020 A ), Teet Aishers (25 916 2020 - 13
AU 2020), THT ATHSTSA (15 T 2020 — 03 7E 2020), FET AFSTST (04 7E 2020 — 17 7E 2020) T <ol ARSI (18 7S 2020 — 31 7 2020)
et €1 AiRersT ¥ Ueet % 21 fedl il o § ved Si =e |ihSrs % G a1y 1 U § AT U g3l 22 HE 2020 I, AT S
R (Curfew) aTet &, 319 & AT TR Yoot (AQI) AT A0 (Moderate) 3T oI, ST &1& % wifereta & +ff wrer=r € a1 i efiv-efit 3ew gam
T ARSI § et 3R ARSI 1, 2, 3, 4 % W HTRE qaref-2.5 Y W T IR SFAST: 14-98 pe/m’, 19-60 g/m®, 18-74 g/m’, 22-65
Hg/m’ 3T 13-73 Pg/m’® 3t Fora T SATRETSA & I8 3R ehered 1, 2, 3, 4 o S0 HivTehrr qaref-10 Hisar 1 & sher: 22-211 Pg/m’, 36-222
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Mg/, 6-11 pg/m’, 4-13 pg/m?’, 3-11 hg/m’ 3R 2-7 Pg/m’ 31 I 75| SRS & 6 3R ARSI 1, 2, 3, 4 F S NO, Tizar 1 Efir share: 35-
72 Ug/m®, 42-69 Ug/m’, 42-67 Ug/m’, 45-63 Pg/m® 3R 48-69 Lg/m’ &t I TS| 8 ¥ CO HisaT b1 fersywor foham 7o S aram 1w fo6 2rg wes wiwr
T Afre oM T T 0% (S ARSI & 16:00 T 24:00 T o sier) T AR 48% (T8t ATHSIST 7 00:00 T 08:00 1 3 i) 7k off| ATHSIST o HRIT
(U TaTef % WEeT (Composition) H ST UM o STET T {=w0T LA 3 FAIg PM2.5 ST PM 10 3 17T+t et T, St 0.3 & 0.6 3 sfter om
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ABSTRACT

The present study analyzes the trend of ambient air quality in Hapur, located near Delhi. It compares the levels of
major air pollutants, including Particulate Matter-2.5 (PM2.5), Particulate Matter-10 (PM10), Carbon Monoxide
(CO), Sulfur Dioxide (SO:), and Nitrogen Dioxide (NO-), during different phases of the COVID-19 lockdown
with the pre-lockdown period. Daily pollutant data (based on hourly averages) were obtained from the Central
Pollution Control Board (CPCB), Delhi. The study primarily focuses on air pollution and the Air Quality Index
(AQI). The analysis includes the pre-lockdown period (1 March 2020 to 22 March 2020, including the one-day
Janata Curfew on 22 March 2020), Lockdown Phase I (25 March 2020-13 April 2020), Phase II (15 April 2020—
3 May 2020), Phase I1I (4 May 2020—17 May 2020), and Phase IV (18 May 2020-31 May 2020).

Compared with the 21-day pre-lockdown period, air quality improved significantly during the first and fourth
phases of the lockdown. On 22 March 2020, the day of the Janata Curfew, the Air Quality Index (AQI) in Hapur
was in the Moderate category, and it remained in the same category during the subsequent lockdown phases while
showing gradual improvement. The concentration ranges of PM2.5 during the pre-lockdown period and
Lockdown Phases I, II, III, and IV were recorded as 14-98 pg/m?, 19-60 pg/m?, 18-74 pg/m?, 22—-65 pg/m?, and
13-73 pg/m?, respectively. Similarly, the PM10 concentration ranges were 22-211 pg/m?, 36-222 pg/m?, 62-310
png/m?, 73-220 pg/m?, and 18-232 pg/m?, respectively. The SO: concentration ranges were 1-16 pg/m?, 611
pg/m3, 4-13 pg/m?, 3—11 pg/m?3, and 2—7 pg/m3, respectively, while the NO: concentration ranges were 3572
pg/m3, 42—69 pg/m?, 42—-67 pug/ms, 45-63 ug/m3, and 48—69 pg/m?, respectively.

The 8-hour average CO concentration was also analyzed and was found to exceed the prescribed standard limits.
The exceedance ranged from 0% (during Lockdown Phase IV between 16:00 and 24:00 hours) to 48% (during
Lockdown Phase I between 00:00 and 08:00 hours). To assess the influence of fine particulate matter on overall
particulate composition during the lockdown, the PM2.5/PM10 ratio was calculated and found to vary between
0.3 and 0.6. A key finding of the study is that pollutant concentrations were considerably lower during Lockdown
Phase I than during the other study periods.

This case study demonstrates that emissions from vehicular traffic, industrial activities, construction and
demolition work, biomass and waste burning, and road dust substantially deteriorate ambient air quality. The
restrictions imposed during the lockdown significantly curtailed these activities, resulting in noticeable
improvements in air quality. Similar improvements in air quality were observed worldwide during the nationwide
lockdown. The study suggests that long-term air pollution mitigation strategies may include restricting the
movement of heavy vehicles during the daytime, implementing car-free days and odd-even traffic schemes,
promoting public transportation over private vehicles, encouraging the use of alternative modes of transport,
vacuum cleaning of roads, controlling dust emissions from construction and demolition activities, and enforcing
a complete ban on the open burning of waste and fallen leaves.

Keyword: Particulate Matter (PM), Janata Curfew, COVID-19, Lockdown, Air Quality, Air Quality Index (AQI),
Ambient Ai
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HIfraT et

TheR i uaTe 3 THuEEt F diveel wEd o fas § sfy
TE Pt TRET & W | T a8 Wiy TS AR A e
Tt Feifim At fomm g6 S 3% S e Iea e
TN SATETENE G STEAT0e U8 o forg =afa 1994 & =t & fomn
T 1998 H € N ST 08 T I 12003 H 378 = ST TSt
€ STH AT (AT I8 THITHUE STHET o 78 T 3 2021 T 3¢ THhe
1 T8 0 IATISTOHT e % SR TT 36 Aol ST FA o IR T
TRl SR ot TRt T ST % FTq Se i YRaTSST foRa [T ST 40
3 ST I AT B T S # SRR R @ ISCA,INCAS,ACS
3Tt % e Hert oft & [oarferor o ¥ wEd gu et Ay qen 9 §
v She e TR B

AaE g Tue

7 g g e 7 TuEEt ST HEE T T 1994 F qur fiuaet
T 2000 T SRR hictst SRR 8 SUT ITH L o 16 TH TH I hichst
TS H TR fosm & 3781 2006 H 3T SwT Foarat et formT samerang
T SRT < gl ATaE fig sroret ot weifiue Siher & ug T st
) 37 Triae H TR 38 ST 1 HeargEe fee foraT ST T
2 o T3 I8 T UG Bl ETEAT G311 8 3k ARTaRt & =R sienfifat
F 7ot et i uTfr e o ol B 37wk wiereRat ot dieerel s T
2 13799 Sreaforeh hrieRIeT H 3R 30 | SATGT Y U WeRTHTd ford & g
wfifrr & a7 @Te He R
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1. ufe=r

F RECK IERELICIS (CPCB — Central Pollution Control
Board) ¥ ¥THR o T, I T ST GRade Hamer &
el w wifafe Fem 2, St 3w ) d A o i R
et e 21 Hea dieRe deid |re (FodofTodo) it
JSTHTE o TR, HA H ATeH1 b1 €T 2004 & 72.7 fufom &
gt 141.8 Tufemm & s1fers &1 ¢ off wdh 3w & Tt Sewsa &
TREET & ST ANTE T 90% 2 (WISH T hiFeht, 2014)|

forgr ey g (WHO — World Health Organisation) &
HFFEI, STl 1Y FGNUT o HROT Sfard forarwt 7 4-frfera &
Ao TRl 1 qoagd 7eg B 2 36k T gea: 2.5
TIESHIHICT AT I W AT S8 aTcl G&H 0T (PM2.5)
SRR &, ST 4 o shi Fau PRI, T o Toh THE=ror
T 1 TR &fd 98T © (Xiangdong Li T8 311, 2019)] frer
(2020) ¥ gfcurfea fopam @ fo arg wgweni & dueh o o @
TR &t 3 Tt sl W eiteriiefes =@ (Oxidative
Stress—ﬁﬁﬂ@ﬁﬁmmmﬁﬁ)@wm%
T W I T R

1 TUrereT Herehish (AQI — Air Quality Index) =Tg Sguor i
feurfar T we HEaTesh YT W SE R i AT et &,
& FowofTodlo(CPCB) 7 37agaR 2014 # R o forg et
foram ifere-19 (Coronavirus Disease-2019) HEMHRI o Ty
¥ HRd TR GO 25 AE 2020 H AN g Arehered
YIS T T Tk ST ‘SI'@R‘I% ST (Natural Experiment)
ST foa, e fiare, e aE fmior et e e
Tl T ST VAT R SR T TS HTH R STHTE ST 7]

el getTent 8 et R fmior et & Ish & 2 & Seal @
TE o QW feheTd &, ST Quo # i I ad & (o
a7fe, 2018; CPCB, 2010)1 2015 H f&ig 3 Tew 3 sram fop dsit
W B R el 3 HIT Ug-Uieil oIl IS SeATeh! ohi SITE, ahshie
T SR, TTEd ST gerehl Agah of Wi 8 (g, 3mfe, 2015) migat,
TSH H g 3T 3W 67 T FEHTA o GHT THMHT T
AT H 1Y TGNUT o A Gl 8| WS A HEH (2014) %
STTAR, HIRT TN 3h1 HEAT 2004 F 72.7 Fafer & sger e
141.8 firferr 21 715 off St 321 sram o 9Ra # et Seasiq
ST 90% AT A Tt T ¥ (@ISR, 31fe, 2014)|
ofiamed, ST(E (2013) T T § o6 It sotment | T uitas
SOt S AR ST o st &t wefer @ (sffameq, e, 2013))
TSI, 317 (2016) 7 AT TEHOT o6 TSI T SR fofm 3R ar
o wvft 51 718X H NOx &1@T 8 3R SOx FH 3T 8 T e
TS T HEAT SGH 6 HIL0T &1 Wahdll @ (TSI, 3T, 2016; ST,
arfe, 2006)| =T, 3TTfe o e 9 W ot = © foh aid & ol
STETEY AT IR SATeh! § I8 Uoh SIS AT § (J1, 3TfE, 2010)!
2014 § TR § ARY TR BIfaaT §RT 7560 T Uk steadd o
AT T R ST STETe 9Tl 3T T F TR 3 st o
PM10 37T PM2.5 T 3fi8d &R {99 Wrees Tea(WHO) 510

T Y TS T T § ST o, ¥ W OSRES: 189g/m’
(PM2.5, 76 lg/m®) 3 226 [g/m’ (PM2.5, 91 Hg/m®) 91T TT
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(SR 3 31T, 2014)1 2008 T X R 317 T Iarn foF SPM,
SO, 3T NOx 3T HTAT W T T T HTeh HIHT | Hehr 2amar oft
(@ 3 3771, 2008; TSR 3R 314, 2016)| IO H Fe Freawor
T (Waste Disposal Site) T fAaiftard smurehir geref (SPM -
Suspended Particulate Matter) <hT SPq e Seas 1708

Pg/m’ TTRIT AT, Selfeh el W & (Land Fill) W SO, 3R

NOx T ST Tk S SHAT: 285 g/m® 3R 234 Ug/m’
oT| YT SR 3= Sqr @ foF PM10 % SIgaTa sfiad 719 8
TR SATET AR FOHRT FTafes Taref (24%) F1 T 8, 9%
aTg il foreeeti™ vatd (16%), TehTeT-STayd s aTetT e
(4%), STHITRIF AT3LZ (6%), TAT THET T (5%) SR STHIRm
TAHE (7%) S 311 qe1e 371d 8 foeett § PM 10 & &aR(Sector
wise) ANTET oeT &9 T Ty 11’&'{3FI?'T(S‘3c011dary Aerosol)
(21.7%), Tt i &= (20.7%), SfaTes $69 & S (17.4%),
AT ¥ feher ATt g8 (16.8%) ST SR S (13.4%) &
IaT & (T 37 371, 2014)| 77T, 2008., WHO Y i (1992)
% AIEAR, VT % F3 99 Ve § a1y H JgH0T H &« WHO %
TR § SATAT & SR Hhr aaref (9 H Hisg e o) e
STt ST o et § g o e we STt efid wredl i
e WIET e € (“uftenie T diegee S, faa wree
TS, TS 2014) (AT, 2008)| 38 3T & {78 PM2.5, PM10,
S0O,, NO, 3 CO S i HT9EE (Parameter) T T & Fiifh
TS H 3 BT & S5 SATET TG0 &1 el @ ST 2TYS H 0gor &
TR T Tors3woT AT ST 3T oY el UrarlT ohl 3R SR o o
W 3BT S 3 Ted § T s Ty, i g At aofe &
Bt & (FoTofodlo, 2009; S 3 =7, 2016; WHO, 1992;
SITHETET 2006; W 3 3121, 2016) ST 6T THTEH WisH &
o o frert =rer Tt 8 5§, AT 3 WO & BN ATt SATaTR
g o 17T o STR T aTfeahradl (FifSaTeRger) § St anem
Srer ot T 3 T forw w8 Sfew SRmi(Biological
Processes) fsmer %; Slﬂilrah, quc\hlchi & GUH T W T foet 3t

T STET U e i sEe

T STTEehIST T B ATl T o % Tl T STl ga
T 3TEH a1 @ T @ (e TR, 2020)] T8 TSR S
S BT ITETH GO i Ut i T2 o weh SieT |1 e 2

2. ATt TR farfer

2.1 3599 OFA

BTYE ol ISATATE STt & STERT Fleh BTeT 1 & I ¥ o Ty
TSt &5 (NCR) ST H Teh fiTet 3 it o S T 81 2016 3
TEhT AT 1,281,272 off1 B9 28.72°N 77.78°E W f&ra 21
TR AT Femg 213 I (699 HiT) B 36 I H WE AW
feqoT 3 JeiavTer 7, STalfeh MISETaTE 37 STieT seehl afsmt 3t
it HHTE ST &) 7=l 4 et & - B9, Todhar, e ST
T, 3T 3 eI © - B1YS, TeHh AR 3T el T&f 4 TR
feTahTE S Tk T G 2| et seiter # U oga wfeg
=t firer 2 ST we <t firer S, wTge R e § e
IS N TH (e F WA F3 7 S s FwA-
et off # Te Qe et urgy, R 5o o
TR o RIS o IedTal o TIHT0T 3 3 & 1 ot ST 77 31 fste
AT - TS - B ST Lol AT & I axT SR AR 6 TG
TTEU § =] e T §AT 21 % fawedt AR miisrameire o qrd &
3 ShTOT SO fererer Y g HTEHTS

2.2 T 3R 22T HeAw a1 fararor

HIRTTIe Tgeaid a1 ToradT (CMAQ) R B1YS WeT H HT+Ha
forem, a1ge firergan forpre wftrereor oiftew & fora @ (Aw-1)1 77
|T32 1S WA ¥ WY BT$ T ST ATt e §SaHi o U 2,
FHfTT et 2fthek hThY SaTeT TeaT B1 |ge % ure Sa off €,
GIHR FHATS S T Wi SR wrsge e fesgur & fe,
FoYofTosdTo Ja@TEE & PM2.5, PM10, SO,, NO, R CO (@it

Wg/m’ 7 T WigT (concentration) T ST $ehgT fohaT 7T 2

/-/\\.H A
Py, I~ ~ e (:/ /,) I
Modinaagar / 2 /N Gajraula
f g S < @ \[ iR
\ Sihali Jageer
,l—r\} Garh { I f@l{ivﬁg
Mitad e ¥ Mukteshwart e STt
uradnagar 3345 vaith  Te3haT |y
< R AN S%l\;h;ra faer \\:
T~ EIRCH )
AN ~ Hapur Babugarh <’ Hasanpur
34 /,J Pilkhuw Q e EIEU A~ [ I
Masuri~~ A N .
. Kuchesar |
haziabad #=gd g SN b
=y CMAAQ : C ) :
(,/ /uf\\,\; ation A pnawax =R~ J \\\f/ Siyana \'\\/\/\‘\j’
NS {4 g=Tad ol Saidpur fRrar Bugrasi
= \\,\ Gul é_‘olhu % R
N }" A
Dadri Ny
Map data ©2020
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PM2.5, PM10, SO,, NO,, % CO I Sg¥ehi 3l 7T (g/m’)
% fosdwor & foI deareqes 2e1 FHoTofoslo it Ju@rse @ 3
gr-dmren % S fore T

i.) ARSI ¥ Ugat: 1 | 2020 - 21 A 2020 (21 &)
ii.) TSI 1: 25 AT 2020 - 14 31 2020 (21 f&)
iii.) SATeheTST 2: 15 379 2020 - 3 75 2020 (19 &)
iv.) TATeheT 3: 4 W8 2020 - 17 W5 2020 (14 &)

v.) ARSI 4: 18 TS 2020 - 31 W 2020 (14 &)

T STET U e i sEe

ok 7 T &, ST 7o # 3 IS 1 TR AT S §
(FoTofTodllo, TR 2014)| TR AT TUTaRT Ferehieh Lok
4, Torelt S g o S-STeRATUTRT bl =l faw e wivfet
STETL HTIT 1T 21

I,= {M}X(CP ~C, o)+ 1,0

(BHI -B Lo )
Bur = Breakpoint concentration

greater or equal to given concentration.

Biro = Breakpoint concentration
e ST FHotofTodllo (CPCR) T SarTse & fora 21 sreer smaller or equal to given concentration.
ToRT T Ereft rgeRT <h AT ST fowor Herd o TurerT | erehT Ty = AQI value corresponding to
3R IR oA FEE (AQI) % T R e 21 vk Bur
SREST G % TR W, Hel-S3a Gitehford foma Strar &, s amr Lo = AQI value corresponding to
T T AT e 2] Hed TS 39-3THRAMERI(Sub Index) Bio
& Tt IR U i 9 HAT 8| O ST o A a1
ORI g AT 3R e SRTSE 36 YRR § (S 3R 3, S
2008; TSR 3 3, 2016), ATATRI-11 FHoTofodlo T I0- AQI = Max (fp) (wef; p= 1, 2, ..,y n
STTFHTOTERT AT ST AT TOTeT eIehish 3l W T [Td i o A 1 SRR F)
ATTCTeRT-1: S-S TEUeh chi AT TUTEAT Herdhich ST

: i A
a1y 0Tl JahIh AQI
Aoft
PM10 | PM 2.5 NO; SO, CcoO Ozone

33

TS 51-100 51-100 | 31-60 41-80 41-80 | 1.1-2.0 51-100
e e 101-200 | 101-250 | 61-90 81-180 | 81-380 | 2.1-10 101-16
Eua 201-300 | 251-350 | 91-120 | 181-280 | 381-800 | 10-17 169-20
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3 ST AR ==

SEYHT (S PM2.5, PM10, SO,, NO, 3R CO) 1 #T (Lg/m’
) =T BT 2 1 3T CPCB H 398152 T Fifrg-19 T veet 3R
R ATheIST AT & G foram mm fR CO =il Sreet ameht
ook fIT 24 w2 31 S Rt T, CO % AT 8 5 o TR
IV ST TS| 36k SIS HTSShIETE TfoeT hl SEHT hich ST
T HEATH {297 TohaT T1T| WReehT ferseaor ST g orert
T, dfersh 2 & 7 # fag e 3

3.1 WIS | Ul 3R SAThe=T 1-4 & SR
PM10 &1 St 3R AiReaeha fagyor

TATheTST | et 3R AiehersT 1 ¥ 4 % S PM10 it 901
3 F1 qemTene Fifershi fordwor afersht 2 o Y fom-1
e o Bl TehetsT ¥ TR, SR dihersT 1,2, 3 R4 F
SN 24 ¥ T 3TEd PM 10 TigaT shAeT: 114 pg/m’, 114 pg/nr’,

ATfeteRT-2: PM 10 T ieaeh & farsgwor

T STET U e i sEe

162 pg/m’, 138 pg/m’ 3T 143 pg/m’ o AThersST ¥ U, 37T
ARSI 1, 2, 3 S 4 % SR PM10 3T =FAH HAT SHHRT: 22
pg/m’, 36 pg/m’, 62 pg/m’, 73 pg/m’ 3R 18 pg/m’ o
ARSI U Ued, 3TN SATherad 1, 2, 3 3 4 & A PM10 Y
AR AT SREST: 211 pg/m’, 222 pg/m’, 310 pg/m’, 220
pg/m’ 3 233 pg/m’ ol SieheTsT & U, N wiehers 1, 2,
3 3 4 o S U fa=re HES: 56 pg/m’, 45 pg/m’, 63
pg/m’, 47 pg/m’ 3 78 pg/m’ ST AT 91| WS FOM (coarse
particles) H T T 0T I, ZHAUIE, TS T G (AS-HIS
SR Formfor shmt) @it et o SATaTSTE WA e B w2
ARSTA-1, 2, 3 3TN 4 o < AT 7T A, T T § S47eT
I, ST T e 11 (21 fedtad @), 16 (19 i ad @), 11 (14
foAT 5 ) 3T 9 (14 f1 7 &) off) Tera wizar 1 78 o1 PM10
o T CH |1 AR 9 FH o af et &, s R deers 1 |
FHTHT 57T oft| TATheTe 2 3 SR Tigdm 310 pg/m’ ST off,
TSRehT ST Wgeh W ST I ST Gt g5 wea off| v
7 T T 31T 31 @ Hiehi 3 aeTe ¥ & ekl 2

PM10 (ng/m®)
ARSI # I wAheT-1 TAhIH-2 w3 ST
ERaE]
22 36 62 73 18
aAfereRaT
211 222 310 220 233
aﬁ'aﬂ‘(Average)
114 114 162 138 143
e faere(SD)
56 45 63 47 78
TemT <t e (et fodt 9 /) 9|
ATt AT ST ATeR HHT E eAferen
oY TRt
100 pg/m’
(100 pg/mr) 14 21) 1121 16(19) 11(14) 9(14)
HTeh ST & JTereR aTey foT
EJRILNG)
66.67% 52.38% 84.21% 78.57% 64.29%




3-fogmm e 3, 37 2, BRI 0%

T STET U e i sEe

Janta Curfew
350 \A
I I PM 1 . .
300 4 N . / : i
Before Lockdown 2 Lockdown | /' Lockdown Il Lockdown lll Lockdown IV
2804 ) 1 1l 11 |
E I It 1 LI !
ED n - .J' / .
- | ] on \
3 20+ / { / \ / .\
. _ y
[=] l/ - - ! .x ' |
: .
£ 150 - L N AN
= . \ / Y s T AN :
j: . / u : l/ W . ol . \/. [ : .
: 100 - | § ]'l 1-0-0-00-m-m-m-0-mm I'I'I'I'I'!'*'*' - 'I'l'l'I'I'I'l'I/I'l'I'I'I'I'I'I'I'I'II'I'I'I' EE R RN R SRR E N E R R RN EEEEEEEE RN 'I'I'I'i
y : e ' " " ! /. \ .
2 P Ty fooeo4 -
(=] ] / R | [ ] ) . .
50 - y SRR : :
@) ' . / ay \ :
] 1 ’ [ %
0. T —=— Measured Value | : :
e —=— Standard :
B R B T B o o B e o o o T e e S T o o o o e o e
© © ©0 O ©0 ©0 ©0 ©0 © 0 ©0 ©0 © ©0 ©0 © 0 ©0 0O O © © 0 ©0 © © © © © © ©
S 8 8 8 8 8 8 8 8 8 88888 8888888888888 88 Q
£ £ £ £ £ £ £ £ £ £ £ T =T = &= Z ZD EZ Z Z Z 2 2 2202 02 2 o2 o>xo>»
P 9 QP PO PO OOV Y 5 58586 868 66666282 T T T TS
§ § § & & & & § & & 68 € < < € € < < <=2 2 2 2 2 2 2 2
2 2 2 2 2 2 2 2 2 2 2 m © O N 0 © ¥« N O o o o “‘_‘ ‘"_) e E a R 8
- % N O ® © 06 N 1 0 - = = N N N ®™
- Y Y N N N ™
Time (Days)
X@T-fE-1: 24 992 % 3HEd PM10 T

3.2 ARSI A UgH 3T AThHSIST 1-4 & SR
PM2.5 T 2 iR Tifearehra fasgaor

ATHSIST ¥ Uedt S ATHSIST 1 ¥ 4 o S PM2.5 FI AT
sty 7 wifterehier fersdwor o qert arferer-3 S r-feer-2
Torams oAt R AeheTs ¥ Ued, R ATRSIS 1, 2, 3 34 HIRA
24 €2 T fEd PM2.5 WR AT 46 pg/m’, 35 pg/m’, 40
pg/m’, 41 pg/m® T 47 pg/m’® oM ARSI ¥ Ted, MW
ARSI 1, 2, 3 3T 4 % I PM10 T <AqH T HA: 14

35

pg/m’, 19 pg/m’, 18 pg/m’, 22 pg/m® 3 13 pg/m’ om
ARSI T Ueel, 3T ARSI 1, 2, 3 31T 4 & < PM2.5 T
AR T AT 98 pg/m’, 60 pug/m’, 74 pg/m’, 65 pg/m’
ST 73 pg/m’ 9T AHSIST § Ued, SR SAThersA 1, 2, 3 3R 4
o ST AT Toree sha: 21 pg/m’, 10 pg/m’, 15 pg/m’, 14
pg/m’ R 21 pg/m’ STHT TT 1| ATHSTSA 4 H, FeA 21 T i &
T 4 fe7 PM2.5 1 &I 60 pg/m’ T A A & A T, At
el Tt 1 28.57% v wres a1 & Ao T8l 3ae FR
e W ek T AT T R




3-fogmm e 3, 37 2, BRI 0%

ATfererT-3: Aifteaeshia farsywor PM2.5

T STET U e i sEe

PM2.5 (ng/m?)

3.3 FAThRSTST & Ug 3R ATRSTST 1-4 o SR
SO, =1 WA 3R wifeasha fagpwor

TTHETS | et 3R TATHSTS 1 & 4 A SO, i AT F Tt
i wifieehrer f=gwor it qor arferr-4 37 -3 # fomré 8

R e fera e s @i wiftewshr fasdwor wiehers @ vt 3
TTHSTS % THT SO, T 24 H A AET F i At fom & weft

3 hHIT & HehelT B

36

&1 § SO, 3 AT Wk T T FA T2 e dew A Refat

aiehere & g diwers-1 rehered-2 dreherea-3 dihers-4
L 14 19 18 22 13
e 98 60 74 65 73
shea 46 35 40 41 47
e free(SD) 21 10 15 14 21
fet <t e (et foolt & &) <7 ATt
T R S S A g0 121) 2(19) 1(14) 4(14)
(100 pg/m?)
AT HTedt & 1Rk arer fat s
wfer 19.05% 4.76% 10.53% 6.67% 28.57%
Janta Curfew
150 > ) -
h |
Before Lockdown ! : Lockdown I - Lockdown II Lockdown Il Lockdown IV -
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g ./: 1 .
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T e "
S L, " _
S —=— Measured Value | - :
T T T T T T T ';:' l L DL L L LA L B l'il.i'lSt?'nld%r(ll L -' L L L L l-' L l-'
Time (Days)
Yer-fam-2: 24 =ue & siea PM2.5 & g
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arferent-4: SO, =t Titeaeha farsywor

T STET U e i sEe

37

SO: (ng/m?)
cliehere # ol qrererA- 1 AThSIA-2 AheA-3 dArhesi-4
I 1 6 4 3 2
sAferpa 16 11 13 1 7
sfted 5 9 8 5 5
we fereem(SD) 3 1 2 2 1
Tt it e (5 o 7 @) 5«
AT TR fen s e s 0(21) 0(21) 0(19) 0(14) 0(14)
g (100 pg/m?)
T Tt & e aret fe
i — 0.00% 0.00% 0.00% 0.00% 0.00%
Janta Curfew
100 \4
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80 - iddu :
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' | R 11 5 11 1
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s S
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g " . : . -
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N |~ Measured Value |
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I'I'I'I'I'I'I'I':I'I'I'I'I'I'I'I'I'I'I'I'I'I'I'I'I'I'I'I'I'I'I'I'
S R RRIRAR A IVREVEJVIRIA/ER/I/IRRR//|RR|/IR|IL|EILR]IIER IR R
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- < N~ 2 2 ‘ce 2 ﬁ ﬁ 8 g - - - N N N ™
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3.4 ATehSTSA ¥ UgA AR ATHSTST 1-4 o SR oS 78 21 =t fram o 7 AR iR T S
NO, T yafy o wifeadhrr fygpwor Y IE TR ARSI o T NO, 3l 24 HE i 7T &1 38

© foama &) avft fet o gkt 7T 80pg/m3 3 W TR 8 &
TATheTe & Yeet 3T SATehersT | & 4 % S NO, i amT &
vaft ST wifterehia farsgwor it qorm arfersr-s it for4 7

arferet-5: NO, &t aich fasggaor
NO; (ug/m’)

AheTeT # 75 wiehrers- 1 wiehere-2 wiehere-3 wirerere-4

T 35 42 42 45 48

S 72 69 67 63 69

ot 54 57 54 53 55

Tk famer(SD) 11 8 8 5 6

Tt ot de (gt fot & &) e wreht
Tt T A W § SAftes B e
(100 pg/m®) 0(21) 0(21) 0(19) 0(14) 0(14)
Tk duredt § e ot fe

S, 0.00% 0.00% 0.00% 0.00% 0.00%
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= 2 2222222232 000000 INo OO0 N0 0o v K
- % N O ® © O N UV 0 - - = N N N ™
- = = = N N N ™
Time (Days)
Y for-4: 24 % =92 % 3w NO, 3 JorT
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3.5 iTeheTeT ¥ TEA 3R ARSI 1-4 o SR
CO T Wa T 3R Aiteaehrar faryuor

ARSI § Taet 3T ARSI 1 § 4 % SR CO I AT o Jafd
R wifterehr farsdwor it qemT aifereh1-6(a), 6(b) 31 6(c) 3T
T@rfem-s  fowrs T }) uge 8 © % WA €T (00.00
08.00 =) & fotw, CO i 3fiaa e iR uHeh e shueT:
ARSI ¥ e, e 1, 2, 3 3T 4 & 1T 1095 +509
pg/m’, 1949 + 514 pg/m’, 1953 + 544 pg/m’, 2052 + 911
pg/m’ 3T 1204 + 764 pg/m’ 91 3T 8 T AT 08.00 T 16.00
S o GHT A o foTT, CO T STEd AT SHHST: AheTsT o
e, ARSI 1, 2, 3 31T 4 % foTT 1190 + 643 pg/m’, 1688 +
517 pg/m’, 1812 + 947 pg/m’, 1160 + 640 pg/m’ R 1212 +
659 pg/m’ off| 3Ra 8 =t AT 16.00 T 24.00 5 F THT
e & fAw, CO it 3figa amm Fuen: didheeT ¥ Ugd,
AREIS 1, 2, 3 3T 4 % T 1396 + 731 pg/m’, 1807 + 787
pg/m’, 1973 + 598 pg/m’, 1645 + 538 pg/m’ 3T 1019 + 424
pg/m’ &l 00.00 T 08.00 T % 8 T THT H CO T 7 T FH
AT AThSIST & U, AheTeA 1, 2, 3 3 4 % foaw shaer: 550
pg/m’, 1140 pg/m®, 1080 pg/m?>, 740 pg/m’* 3 160 pg/m’ ol
ITTA 8 ¥l AT 08.00 T 16.00 Tt & THI H CO T 7 T HH
AT AThSTST & U, AheTeA 1, 2, 3 3 4 % foaw shaar: 550
pg/m’, 1020 pg/m’, 150 pg/m’, 370 pg/m’ 3610 pg/m* o
STTEY 8 ¥t A 16.00 | 24.00 Tt o THA H CO hl 7 & FH
T ARSIST 8 Ued, Aihere 1, 2, 3 3R 4 3 fore seu: 430
pg/m’, 820 pg/m’, 1060 pg/m’, 770 pg/m’ 3R 430 pg/m’ <
00.00 & 08.00 < % 8 T2 3 THI H CO hl SATET T SATET AT
ARSI ¥ Ued, wihere 1, 2, 3 3R 4 & foag smsm: 2370
pg/m’, 3260 pg/m’, 2790 pg/m’, 3420 pg/m’ I 2460 pg/m*

T STET U e i sEe

oft| 37T 8 ¥t AT 08.00 & 16.00 =¥ & THA H CO FY SATRT &
SIATET HEAT 2800 pg/m’, 3100 pg/m’, 3790 pg/m’, 2030 pg/m’
3R 2470 pg/m’ ol ATHSST A Tedt, ATHSST 1, 2, 3 AN 4%
ToTT 3 AT SR pg/m’ W offt et 8 St AT 16:00 T 24:00
oS % GHT % SR CO 3 ARk AT dishered § Igd,
AREIS 1, 2, 3 31 4 o fAT AT 2900 pg/m’, 4400 pg/m’,
2950 pg/m’, 2420 pg/m’ R 1840 pg/m’ |

UEe 8 EEt T s AT 00:00 F 08:00 S F sft=, CO h AT
ARSI H T, Tee AThSISA, THL ATheISH, dHl wATehsTsd
ST Y ARSI o S ShATT: Ueh, 26, IR, IR 311 3 fei aeh
T &qT B SATET T 30T 8 T2l 3 Siered JHT 08:00 & 16:00
a1 3 #fE, CO T AT TAHeIS & Teet, Tee Aihsied, Ta
TSRS, TTEY TAThersT ST =Y ATHSIST o G SHAST: &,
gir, o, Tk S a1 1 qeh W TR & sameT @ fUset § wat
% ST AT 16:00 & 24:00 I o s, CO Y WTHAT ARSI
H U, TEet ATRSISH, TH TAfhere, dra dishersd S =ty
TATHSTSA oh AT SHATT: Wi, Wi, IR, T 3 [ fHT qoh Ak
T E SATET & A Tt 00:00 & 8:00 &1 o SFRTA o S
CO T TR HF & SATET 8 sl & 4.76% (ATHSIST & Uged) &
47.62% (ATHSTSA-1) o s & 08:00 & 16:00 < o e
% I T8 X 9.5% (SAThSIST ¥ Ued 3R Y dAfehes) 4
23.81% (T8 AieheTa) o sier Wil oTRer &, et 8 wiat It
16:00 & 24:00 =T o S I8 & 23.81% (ARSI & Ueah) §
TR 0% (S ATRSIST) BT TS| TRl I8 ST st 2 To Tsgor
T T =T T3 AThe1sT 4 % G Tt off i CO ot &R Ak
€T & SR TR T, il Wik W S = g8 qmt
ST 2T SITSRAT =IAa &1 7S off 3R CO T I8t Wi &7 2 T
oT, ST foh Tfetet-6(c) | |1 T et 2

ATTART-6 (37): 00:00 T 08:00 TH o THI-FATA o fo1 CO T AikeThT fargywor

CO (ug/m?) wma-siama 00:00 to 08:00 *
RIESE K] ke 1 dihers-2 ihers-3 diehersi-4
S 550 1140 1080 740 160
: 2370 3260 2790 3420 2460
st 1095 1949 1953 2052 1204
7 frerem(SD) 509 514 544 911 765
Tt ot e (et Tt & &) et wreft et
Tf¥r s i @ il & i
(100 pg/m?) 1(21) 10(21) 4(19) 4(14) 3(14)
TTeh AT A T8k et o1 ol Jiaerd
4.76% 47.62% 19.05% 19.05% 14.29%
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arfersrt-6 (3): 08:00 & 16:00 ==t &% Tug-siate & forr CO v wifteasdhira fasggwor

T STET U e i sEe

CO (ug/m?) wma-simmer 08:00 to 16:00 %

SteheTe & qd rrers-1 wrerered-2 wRere-3 rrerea-4
o 550 1020 150 370 610
sHferpan 2800 3100 3790 2030 2470
- 1190 1688 1812 1160 1212
) 643 517 947 640 659
Tt < e (et foelt o &) et At mft
3T Hes i & 3rfrek @
3
(100 pg/m?) 2(21) 521) 3(19) 1(14) 2(14)
Tk TS | AR 9Tt &1 o1 Jrowrd
9.52% 23.81% 14.29% 4.76% 9.52%
arfererT-6 (F): 16:00 & 24:00 55 % guz-2iaue & fordr CO =t wifteadh fasgwor
CO (ug/m?) sma-simer 16:00 to 24:00 % fx
wehere o & wrerA-1 -2 -3 wrrereT-4
B 430 820 1060 770 430
e 2900 4400 2950 2420 1840
i 1396 1807 1973 1645 1019
v fraeri(SD) 731 787 598 538 424
Tt it S (F fot 7 &) & weft ot
3T Ao i § 3rfres @ i
100 pug/m’
(100 pg/m) 5(21) 5(21) 4(19) 1(14) 0(14)
Tk TS | AR 9Tt &1 o1 Jfowrd
23.81% 23.81% 19.05% 4.76% 0.00
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particles) 3t AT & g%, Feht 7o ot Torar & e fire et 2
11 7 % a1e 3 31T & 9 frrere 318 3fit 21 7 %1 g o 0.3
T 95 T PM2.5 3 PM 10 3 Tuma 3R S o Te 1 & 7%
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3.7 BTYS | ARSI T TR

HihersT | Ted 3R drkersT 1,2,3,4 # safy & forg didiefsh
FRIfSH o HTER A ToTeT eAehish ohi TOMT ATferahr-7 3 -7
¥ foas 18 21 aferhT-7 4 THRISE W i § R Athers § veed
& aft 21 i # 9 14 o v 100-200 = wrer weam wgfva
Foft § &, Fdresrs Aoft ey 5 et & wergeng 50-100 i wim &
o 3T A 5 3R 6 o & 2 T § wwgenE 0-50 & wnr ar=s
ot oftl ArekereT ¥ veat & 21 feAt # PM10 66.67%, NO»
19.04% i =t 14.28% ww=r o e grelt @ AQI sty #
o 31eq et PM 10, 100-250 3 s ot ofit 58 siwd o<t
T YEI¥ g AT | ATehers § el & wft 21 feAi w &, 7 fow
-3 AQI &t 9, =+t 67-89 i ware & 3w 14 & AQI
I 1 e, 100 & 181 &t whar 7 off| Sfewerea-1 & 21 fet
#, PM10, 80.95% 3t CO, 19.05% @ % =&l @l
direred-1 & faw, PM 10 we@ s1eq e om wed are dadie
PM10 % faw AQI 100 - 250 = sfi=r o 3fit 38 3ftea &t i
eI AT AT 7| Fiwersd-2 % A, F 19 i § 9 3 v um
& ferr AQI, 61 & 89 <t wimr # warweies o1 3K 14 e W &
s AQI, 116-183 i wite & meem o st 2 f 0@ 9 5 AQL,

T STET U e i sEe

233-259 & €mr § e om wirkereA-2 % fag, PM10 s
rfiet om wE et PM10 & fow AQI, 61 - 260 & sf=
1 3iR @ @ Aot § ar mn dwee-3 g 14 A E w3
&7 @ O e AQI, 73-92 st gir & widiasies o 3R 11 &
@ o o6 s AQI, 104-180 i wiar & qeam o wishersd & S
o 14 fft 53 4 fm @ & i 3 7 sm=er AQL 24 @44 6
Hmr & o 3fR 2 i wdrwse AQI, 86 & 99 & dimr § o ik
9 fe werm AQI, 141-183 & @fimr & o drerered-4 & 14 i
%, PM10, 78.57%, PM2.5, 7.14% =it CO 14.29% &
% | T @I ArwseA-4 % fag PM10 s fwfie @1
e PM10 & fag AQI 86-188 & sfiwr o 3fiv 3 gam ir
we Wit Aroft % forg fmier sewen mn em AQL 0-50 % @
F1 210t =h AT U SAfRers § Teet 2 fodi % forg 3fit sAteheted
1,2,3 siwd iz 0, 0, 0 3 3 fet ¥ fore seft & wirreren
gugd 5 fAt aw AQI, 51-100 o @rer HaTyseh heml T T
FaTterdl W iR dipers 1, 2, 3 st 4 dag shmwr: 7, 3, 3 3
2 et ao W ETifeh, dishersT W Ued SR wihered-1 % S
s AQI (100) %1 wamar 81 61.90% it eiishers 2 %
I 84.21% % s @ | i & i arferen-7 # diwered &
STET-31eRT Tt & A AQI # seatrar o wafr oAt sramm i 2

ATCTERT 7: ATHSTIA | TS 31X ATHSTI o STT-STET TN o SN FaT 3R JTeht Hevit 1 frreraor

TITSRESTST AT 8ok I TSRUT o 2R AQI T Shev Tl
ARSI & & ATHITIA-1 ATHIIA-2 ATHIIEA-3 ATHITA-4
ATH 77 82 114 104 87
(satisfactory) (Satisfactory) (Mod. Poor) (Mod. Poor) (satisfactory)
srfereRaw 225 181 260 180 188
(Poor) (Mod. Poor) (Poor) (Mod. Poor) (Mod. Poor)
123 118 154 135 150
sitaa
(Mod. Poor) (Mod Poor) (Mod. Poor) (Mod. Poor) (Mod. Poor)
SD 39 (Good) 24 (Good) 42 (Good) 25 (Good) 18 (Good)
ot oy o (et ot & @) st
ATt et Thvr wres e O erfiren
af N 7(21) 9(21) 6(19) 4(14) 5(14)
KR
(100 pg/m)
e e T 33 43 31 28 36
T Tt
FqdH
e 13(21) 13(21) 16(19) 11(14) 9(14)
. FETRAQ & Fo 61.90 61.90 84.21 78.57 64.29
S . . . . .
T W PM,, PM,, PM,, PM,, PM,,
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4.0 THeepy & < et Tt # & EE: 19.05%, 4.76%, 10.53%, 6.67% 3T

SR ATHSTS o SN, 1S it 3TeT AT TUTeIT Hershich hl Gt
1774 oft 3 7 1 sTearr o e fehd 7% § foh wieheTe & Teet
T 7ty 1 o ¥, AlhSTs % vt =il % N ATy AT e
G 37T He' Joft § W wiehers 1, 2, 3 3fiv 4 i st iy
qaT H, W eheTeT Tt 3 S arg Y T T & )
Tt ArhersT STaf §, PM10 %7 Tt tfires o1 SiR aryg e
i o 7T 7 & TT (dominant parameter) T&T| AEHSTST &
g SR ARSI 1, 2, 3, 4 % 1T 24 =i &1 3figa PM 10 it ames
forera (SD) st 114 + 55 pg/m’, 114 + 45 pg/m’, 162 + 63
pg/m’, 138 + 47 pg/m’ 3 143 + 78 pg/m’ ST T AhersT
T g AN e 1, 2, 3, 4 % fog 24 =2 @t 3fitwa PM2.5 it
e e wE: 46 + 21 ug/m’, 35 + 10 pg/m’, 40 £ 15
pg/m’, 41 £ 14 pg/m’ 346 + 21 pg/m’ iewT T AHSST &
g 3R SATeheTeA 1, 2, 3, 4 & fow 24 = 1 3ia SO, 3R ek
forerem shA”: 5 £ 3 pg/m’®, 9 £ 1 pg/m’, 8 £ 2 pg/m’, 5 £ 2
pg/m’ 35 + 1 pg/m’ 3771 TN 24 T B NO, Hi-siishersd it
drwere 1, 2, 3, 4 % forg 3fiad 7R Ae fomer &1 ST s
54+ 11pg/m’, 57 + 8 pg/m’®, 54 = 8 pg/m’, 53 £ 5 pg/m’ 3R
55 % 6 pg/m’ TR AT oMl T ARSI 1, 2, 3 37K 4 % R Fdt
&1 & & AT 66.67%, 52.38%, 84.21%, 78.57% 3 64.29%
ot & wrres 1 & et T (R Sitehere 1 34 § PM10 F &R &
et 3 1) PM2.5 1 Tl Si-cihers iR effehers 1, 2, 3 3fit4
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28.57% Tt & ATk A & AT T (ArhereA 1, 2 3 3 7 PM2.5
3 TR AT € 75)| NO2 i 7 e T & & Hgohi T e b
H HisEt 3R s et nfafafrit & o St T Fo e,
00:00 & 8:00 s % "W # CO o &R 4.76% (Hi-cAthers) d
47.62% (ATeherad-1) % o= sameT &T; 08:00 ¥ 16:00 st & &5 &
TE 9.5% (fdihesT R =en dikesT) § 23.81% (=
ATREa) o sffr @ et #, el 8 =i At 16:00 & 24:00 51
% IRH, wAET TR 23.81% (fi-drere) ¥ T 0% (den
AREIST) B TR TeT I8 SaT st 2 5 wnfarfie @ ar = 6
ATHSISH-4 % G CO = Tl it off ek 01 & F9T 721 7=, s
ST W AR -G FHe SIAM T 1 Tgd FH B T o SR
CO =1 Segsi +ft 512 TR o7, ST o6 A1fershT-6(3) & 9T aaT <rerelm 2
3G S CO o ScasiT § Tadl SATeT HHt 3T TS| AheIST o Tel-
AT = AN ARSI W Ug o G & AiRegeh fasduor 3fiv
e TEf & 9T =t © T SO, 3R NO, F1 |i50 719 7H
e T PM 10 =T AWTEH 18 S3TeT T&T 3R 98 SA1eaT 71 O &
IR @, ’E™ 5, 6, 7, 8, 14, 15, 16 94, 25, 26, 27, 28, 29,
30, 319, 1-5, 19, 27, 28, 29 318, 3, 10, 11, 12, 28, 29, 30
T3 Y qTEl o AieherS o @il =l o G PM2.5 o1 €igor e
HHF W U A T AR ATHSIST o G ag H CO 1 ST 7gd 3aR-
<IGTe ST Tl 368 UaT =etdT 2 T3 7 Tsdia wies € 3 it 3=
I FHET BIE T H ot T Tl 2l fowedt 4 Aedifered e &
RIS TSR TSI &1 6 FTETH 1Y 9guvT Yaifef o /et H g9 STeard
& TS I B




3-fogmm e 3, 37 2, BRI 0%

Tg off 3@ T foR Siehere %GR SR BT of ST areft afteeT
Tiafaterat i 3o off o wft-eft 13, 14 i =i - Trae St
ST, feTeHT SRIcht 3 Hich U - T sht WY STEITSITET ok IO ATATATT
+ft 9 T o ATHSTSA- 1 F 91, S HASTGL ST E o iaed
T AE TR & ST LTS H eI ST T ST T H AT &6 @ Al
e feeet-as-Tg T & Sit ardd ot Sirsdt 2, 3afene arge-faeef I w
2R ShT STTATSITEY et off| 36 Tme |t ol U sfied St Tehit AT
A it S oft; B 1 AT TR 2, 36T g 1 TR & A
Teraror fofg o6 of ST o TIq % 2o 7R Soet wgehl W 91 A 3 HROT &
T € foehl aofe & 2gg H ot wauur & g et T ot ST &
TaT = @ 6 g 8 At s 3R 3@ T § T A
TS 37T AT TOTErT Yerhich ¥ SR T FHte Tk IR T
FH A T TSITERT O ST o ol SR 2 BH ITIT foF Stesta- 1 i,
S STl # Wt TGO A FAT S SATET WGMA | "SHAR W, T IE
FAT AT 5 STET H HTShT AT T TS STH H, TG0 sh FT bl
FH T o6 e e i sl SR 81 ST At o e 1 sed e
% foru, Frft ameHt & st ardifeh UiereH i sreraT o 3T forT wrex
ST FATEHT o SEIHT ohl SQTaT & o AT, HA H HH Toh {7 A
TEAT X e, e ot ot ok U, 3T wr-faremr S st ok forme fomam
ST G & T € ESH T TR TS AT T Y S S 3 ot
TR ST w3

Hrew forg farmT (IMD — India Meteorological Department) FIa
% YR W FFT A F <A A= (Temperature, °C), 91

wasf or Hj"\‘ (Bibliography/References)

T STET U e i sEe

(Rainfall, mm), e TS (Relative Humidity, %) T 94 Tt
(Wind Speed, ms)uﬁwda;%ﬁmmguagﬁﬁmﬁwaw
| T T )| I AT argHSe . AReRAT SeTR YW o
AT W HEE BT §, Stk a9t 'Wet Deposition' (3Tl'sic ﬁf%}r‘?I'UT) *
wTE & FHiOTehT v o arree & frerTid st 21 ot Hem weet
FR (TGN AT, F, T ) AT o # S GOR ¥ He-
T TE| TAThETST shl UehHT ShIUT HIAHT STk gfY & Sq1y 2|
T HefdT FHIh 1 T eI | M R ST Heha o7 ARt
e | AT WGV B e ity qen sfenfie nfafater w5
WY& TS T SATaT FeeaqUt off I8 Ffea w9 & 7o i 31 s
T HETIeh BT TehaT B TSTeh! T 31T o STE § UT3sh FRT o ST kel

H|
5.0 ATHAR

T Rl Ol U 7 I 3 Age F ®7 § AeER MEeH ¥ fay
FoWofToaTo & agd TSR &l oWofoaio I Usfler Trerrit &
TR ETYS H AT FGOT il Figlet L oh T M i 2016-18 HER
HoTofTodlo I JoToTofToallo o e wedm & 36 CAAQM
T T AISHT 5T TS 3R 3 2T H S TN T S SeTgE ok
TR % ot PRSI & wRife S St T JerTgel ok R § B
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