(TN
£

(TN
?.3! > <

> <

(TN
£

D> <

(12N
£

(TN
h'g! > <

(TN
?.3! > <

e
h'g! > <

(12N
%3? > <

(TN
h'g! > <

D> <

(T2
£

(TN
h'g! > <

> <

e
&

(TN
5'3! > <

> <

e
&

(TN
5'3! > <

e
gg! > <

(TN
%3’ > <

(TN
%” > <

e
?.3! > <

e
%’! > <

(1LY
gg! > <

(1LY
gg! > <

<

Articles Published

) ) () ) ) ) ) ) )
<8h> <8h> <8H> <85> 28> <8h> <85> <85> <8h> <8h> <85> 28> <8h> < 8> < 8> <8h> <85>

e
&>

> <

)%

e
%%

SS°CO00 PN

B3 O Dezen 9 BDo6 20255
RoBasre T 55 5 «canb S50
228 DEG,;H DEsIPOTD. 2B
DoBBBo GH Histo Beeseer oSt
Tecin SeenN;oS? a8 028,0
OHSIo5D B3I 0D 50
D00 Ton. BB Beesee0sSs
DHEEOD BHTD, DAV OSID
DerEoowH S50, oELoD.
odagore GHarive S0, Hrod
OB RERDS0D. (RO Terags
DO P ATROSIH B OO
TO.0. 3D D SeenaPp;O8 oIS

oo,  HEBH TITTEO SEEoED
EHZo Se T Scendizo DOATES .
dorsreod® Stoshons HoHhs® st
Sedeo SoF Sriod DG thios. 833
‘D’ oI sotrd. oD SERrSs5
Shinod. AoSen DSS. Sen, 850 Sod
Barese S5Ege 83 sodorabo Sesibito
&. SsseSesore 8%0, Sen. D53 BSrrren
e2BAS Sogberden TrerSiS amsyom.
EFHD Soogs 8D $K80&® D scenfio
Bl aBEHbo SDACSTIS w505 28.
202535 85 Bev &0 ol somom 6 Sstto
&° ESAcA S SroTol. =8, TESEcR
DazcghHHoso o8, TE SAoh wol 58
Sore Sop iy S)TodSEo. S50 Sothini
5 Sfere SootH, & HOSE Frosrost
srpSoTe edySo. BeEon i SoSs,
Creo DR eSS edihE avchIcEo
BEDcTOB. S5 stenly oS5 AL 5235
5’ ortisel) o S8oTos. AS 558 20
008 30% S Bah stendr l) SentiEIoon.
wond, edEroe O TPESS &,
SEISEDS  Seros JdSeo DICHD
Ve oo D oaTIo.

T SPeVNO WO HIET?

BB0ES 8% SoP (SaremrSi) ©sTSo
Tecin SPenHgo wol TrerSSmo SiFve:
ofro S0 EH 0T SIS,
F8E S E5SonoSTZos DRoES woSSS
(20E"E) Sor ertie (3¢5 &86) ara~hs
o) SenfFo Dobhdo. HHoS axmrerS®
Dy S0 Hesen Kare; TS L S BSES
HOIpEHO WO TS SPenh; SPESTen SDAS
oD Heo FootoTnSD. BHS. Hodg
sorah Beven eodbSore oo cin sten %D
8 108 o HBTREO D Harey TS L. TR

(-2 (-2 (2 (2 (I
£5> <85> <8h> <85h> <8

)

V<

Do SenN;0SS GHE SosS Fso

O oregyd Jcom 0-50 Sood, S1- 100
SoSZSE. 101-200 HoSHSs, 201-
300 8% gESd0. 301~ 400 S556.
401-500 & DS (BIPSEEDSE. DS
8 S8 BPerenre SHieD D resgs 3238°
&S5 Trond THod. IrSTerSS® Siien
O S 1118° DoSDS red eSS
ZOA acd. 81 ooy B85 e~ SreH&Eos.
BDoEoS D 20 wSo8 sten Ry Siio St 13
FrESEE 0GR axnon. &0 SPensy;
oraigrd &9, P do 8% orased &H&°
Secis SPendio Sod HTyProarcinD
e STHoDod. Tedhis stendio IS
Seeros® $5; ForSes DRGDonE SrOTE
cnSs. BB Here Tt DEHLS I
e SraTSGes Srrdnen SodidSason.
SSoab 13, 2024 588 Jogod e R_S
Zoi5°S 5% VoS BHS ESBEoSTR
6308 SenRSDD 5 105 et &D.
SEEGr B, D JoSE Hurtd aresH
sEdoTron. DR 38 TodS w5y
Jowb Zod' HseSo SHo=b 7. 2024
T=¢38 Trcin StenHzos® 8O HHotSos®
= Bo&k @véoée’ Gob. e=FPE [nssed
FSoS® Gob. riEddo @Hdo &5
TCED SPen;oS o8 os. Bndolnd
BHoSaBore eSS SEo S s’ edos
SenRhSDos Bdo. @PHoS Teaks Toesgds
258E @SsvSo BFo&t oroS Siien 05
S¢S Somgeo 2.5 FrosSen 53.3 BE IS,
55 HoD8 S0eob Hod 54.4 TS D6
o508 oestHs BBrmow.

D eRDE5 P DD IS

25,65 HOIBGH @oTeen

2008-2019 &5 &8, TorsTd, I3,
SwoB. wirrers. I doers. SSsae,
T8, 8D, DS S0 B8 880 3K
oSS SRS S5 3.6 DOSES Sobere
Eerid evdfschto BD. HOSES HOsco
‘B erFeS P00 TS e85 (HiHBoDod.
& sSchdo grESEEc (B8 D Tred

(I (2 (I (D
> 859> <85> <859 > <£3p

(@
> <88p

EeEoSs Der?

o

BESrerod BOCHELZO. & ed;chlo
Bsedo mOSTIS 24 Howe 58S F9
Soos8¢5 Soogeol 2.5, E508 Doeodss 60
D rSve S5 VESe DD, =D
BB et Sob VTBoDS Koyl LoebsH
15 o8 rrsne So& crenrd Séw DER .
DGBoosBe5 Ho5eoB 2.5, oS =OSE 2.5
s Tor wosSEod $5,5 ke &)
D55 DS scensy; Sesren.
Seck H505° 27250 oxp5eSS Fot
EER DESS a5, (D.90.B)E* HiHdsS
=8 a8 S ehio 3580, aPdiD STensio
SeSsore eSSBS ost $oS8;oe08 2.18
DY Soferen Sogf DioTsyom. DBE D
oSt DEHS ad 8. SorerSt Bores moSTe
e aBErRoSEole ST P STeni;o
PDoSasHore SoSs,o°08 5.1 HOSHS
©S55H Do S8 SfosD HBS°
SE® Spgod. TEain STendr;ly Ja=bo
T8 ol Scres SoSTre PESTR $hHcd.
‘DPerb D38 Hodd JIDemES soare
S oD, S oSt rEE BEHES 0
‘B5 oo e80H Voeso’ Trioe So7g
S wdre sdoeS Bodk DESSS (w20
2SES) GBSV SrHSesS Dhod.
508 I E S 688, DIeKo. DTS
5%50 FRIS AS TE =S IS D @S0
DoDod. rebod® S ;8 e
DRErre D B85 0SB,
S|end; DTRGRSS Hzo NS Soso
Seendy; DBeE® Hamo [SHstdo D08
©it8o. SPHE (Humen JyjcSore ES
So8 oo IVRITR) SOSTED o
SSf D, srendryl) DrtodeRdS eRE
Seren a8 D Bebsegen SEo
e ofen BoHOSDHToon. G Treis
2803 Sovs P8 e S DRiSFes
2ESF wezso BchEoSes ee stenfo
DE DD )B. NS SoHE 8o Beorre 1D
250 AZ ol B stenigo DaboEses
8o Srisgsrod Srarobodsies
SeDTEHTIS Hezen STBBoSE0 TXD.
Ser @Fee JTseEo SESPD  Sebowen
Sroe Do BHES. woldl Bee SseSosTH
DenBo Srendr ) eonae 568 Babreo.
DEHHen DRIOTS Sovgd VESS BEG;D
eo BohEo Hes ergfo eolith. JothSos
Stendgo erOS BES Soeus 8OA P B BOD
83 BHFV oS o wods e SHH. STl
Besen eS8 8° HEber o $SE0oTD.

- o, BoTee

TREDD,
sH D Bmé ®wob
ODFTII,00S IO

(-2 (I (2 (I
> <5p> <8p> 8> <8p

S

> <$95%

> <

(LN
)

D> <

e
gt

> <

e
i.g

> <

e
()

> <

e
%’

> <

e
SO

> <

)V,

e
i.s

D> <

e
gt

> <

)V,

e
%3

> <

e
()

> <

e
£

> <

2N
»

(%
S

> <

e
)

e
%” > <

e
%3’ > <

e
%” > <

> <

e
()

> <

)%

e
%’

(TN
%3’ > <

(TN
< gg’ > <

>



>

(TN
£

(TN
%” > <

> <

(TN
£

(12N
%3? > <

(TN
i.%’ > <

(TN
%’! > <

e
i.%’ > <

D> <

(12N
L5

(TN
i'%! > <

(T2
%%? > <

(TN
i'g! > <

e
gg! > <

(TN
i'%! > <

D> <

e
L5

(TN
i'g! > <

> <

e
&

(TN
%3’ > <

(TN
g’! > <

e
?.3! > <

e
?.3! > <

> <

(1LY
&

(1LY
gg! > <

<

) ) () ) ) ) ) ) )
<8h> <8h> <8H> <85> 28> <8h> <85> <85> <8h> <8h> <85> 28> <8h> < 8> < 8> <8h> <85>

e
&>

> <

06 D8 AOJ00&) Sorfod
20T PRI BT

0D, P W55 B0 I8, Mide; civEo SO 896w §80 P 8 6 0B DO, DtbIEED
GOFeD DPO 0 WD ODOH S DPoVD Midei; GOF e, WOV VLG, TOR FPIYE0D. P DEAHOSS
Do Tave ERTR RLPODEE HOPBRD 83,255 0,0 TE o 2DBotS; ©0& OB g Ve, B6 08
DDDOE, DB DOYPG DDA, OD DO 49 255 BoBH 'ePOPIE, e SED (EPOPHHO WRLBO WOV
B R0oHo HReE0 HBW), 35 228 B BoBD ‘D0 B0HO’ Hre B0, 42055 BodD ‘CHEano’ freso. HOIRD
Bamesen IS epHen BodHD CaHH3E HEREBD 50D TE 28 2D, ©D Dendet. HS Fe5ro 8B,
28 G530 402,08 508 S0t00, 28 GREY) DFJOE 5D 2RSS Lo B0, HE,BES T B0 Howogo,
MERDH; HHEH SBR0M HBD 2.8 HuRRoS® Fsko 20800.

- T0.. 55000 Todw,
ECHE §m§
©0f aR5TR,008 PO

(=58 28 i et ot ododd.
& $HiSo oo 83y 1. Joth¥od
B6 2B’ 03 Ho Grosed e D
PSP 88 40t obhdmr odiFoned
558" D80 ‘36 A 20Bothy e 1
L. PHPRE & Sresol) ¢ DERS
oéf ob%Angos’ o aw. Plodmrsorr
580D eamyow. FOEE D Sopmraire
s8more DB w538 B6 3B 20Zosy ©d
DT, &meseE 56 a6 0ot
SrosRid dodbo ¢rié® ThEB S
& 0006 (w8l Sdybr &63 255
Sre80),06 26 2008 Hre¥odHddho
ree 080 S0l DS ofikod.
86 B 000t 635,868 Bae 6PHB50
86 28 20085 Soven eder dotio S
Hrd 59§D eDFow. 2§ 1907 5%
989 o8 fredo o0 o). 86 6 20
Dot Boieroiitio SREborr sotnob,
Jotod DB BFohS Sooen  wBer
dotito S0% H80 T T8 9633,
asgdde HEaben @Hddo. woég@cﬁ:
B0t B0k 5o BRoR Ha 36 A6 20
Foot5(6888) 6$)8E° 60% S0 Ay
28 2.8 B¥0 B $08 5500, w080
o, @*hof 35% REE o @otfarsore
Bae 90%S08 ¥y AchoBinod. 19900
258 Hod giotes™ absigiod 85-95
80 T woboilob.
BV 2R OIFBO RYOVOD?
Bre Sendde Eree DO Berost 86 6 20
Doty odFow. D, $s; Aol &

B o T
8-S VA

Bwod® 86 26 200ty PR wodm
S0 Bh. B8 s78e0 8O Ity Ky
080, DO ¥OAE e, Hovgd
S oS, wond, ge 8628 20
Doty DRAE torr Fod8EE 50BS
Eranoh Sre esbibiot. Bae iamgardo
&' opared AowoiHHs) B egre $T8 &
s eMs ey B8 ergred 508
215 $6°go6* 56 28 8Dot5) T @i
8506508 Sy, JothZod, .58, 56 6
ADZ0e5,&° e FoBBESS Brsd
LIS 858 ogerod HBoiito. Totb.
36 2B 20Rotd) 68, $8HoeE* Bre D
80, S, PIoosD 86 A6 0ot
$850°6° Q%S erfo B wodgrlad
Sreo sErEdito.

86 B £03,65,

86 2B 28085 588 Siroses® 0D 38
68 D 6%Fen w8108 FEK0SRd ©dh

08 Hrgren. 59 DS Sorred® edar
H5Keran. amrnd Sos, abine
QB Ncho ©F ‘TEE 0ot ¥083
68 JoFed im0 wiod ¥8osRs
edhioderd) SOR totnob. S5 Ho¥
e, J§S Ererdd. ot Disrren, Sog6P
556 DoBen, Jonberyfiod e wes &
b oarolh eRAPAYD. o
Hore eddSore 36 28 J0HotS; Degen
SOA% &5 B8R Baven, 20246° DA Beven
688 T2 36 28 2005 Ber 0B
2RrerRSS 150; 00 8088k wbh0k.
85 08 0030085, DexS? b B8 Saeen

1. 35 Qogen: 44 LOAHS DEE dinen.
&858 2.70,000 DEE pen. 2. @S
Qogen: 21 DS DEE ddne. 68,8
20 DES boiinyen. 3. gE8BFo Dogen: 6.9
OCHS BIEE exdoyen, 688 2,900 s
e, 4. 60 Jogen: 5.7 BT

386 08 0005 40

653 RBo orren

b &, datd shoen,
§o@“gea5 FEET e, gé‘?ooé,
BEINBAERTE (25 8E) B,
6 0S5 BO2a, Sodrsd
Sr6%, g5 dHe0,85
256, 628, Bsyodeo, 206
eagg.:oa, S ao§§ TFTw,
Sowbo 7,:5%,57396 08
05T 36 26 20300,
BHRTHYE. 36 26 203006,
Qogod Surd Fod &)
TS0 A 8B dddod
BT BHHW0TS w580
GHO.

DS ey, a8 13.000 BES exinyen.
5. 8aky Degen: 3.8 DSHI eI eaxinyen,
488 2,500 DBE L.

6. obaryo Jowe: 3.5 OGRS DES
e, 658 300 HBE edye. 7.
DO Dogen: 1.9 DHDHS DES eiyen,
&8)8 45,000 DS LSyen. 8. S vl
Qogen: 1.5 HDSHE EE by, 68,8
Bh. 9. erozrQdie Juwn: 0.9 DOSHS
ednen. 68,8 8. 10. SZerdee Jogen:
0.9 DBEHE iknen. 688 Beb. 20246°
s &0 68)86° Boe s Fiko sre,
05 Jol’ o’ amom.

e
()

> <

(LN
L

D> <

e
gt

> <

)V,

e
%3

> <

)%

e
%%

> <

e
)

D> <

e
gt

> <

e
)

> <

e
()

> <

e
%3

> <

e
S9!

> <

e
£

> <

2N
»

(%
£t

> <

e
L

e
gg! > <

> <

e
%3

e
%3’ > <

e
gg! > <

e
gg! > <

> <

T Iy (-2
-y > <‘v’?

(-2 (2
> 858> <859

> <85> <

> <

B <835 < &5
S8 > <SSP > <S5

> <85> <

> <

(I (2 (I
S8 > <Sop > <soF

(-2
> <&

» < » <

(I (2 (I
S8 > <SP > <SoF

(2
> <E55

(TN
()

(TN
< gg! > <

>




(TN
£

(TN
?.3! > <

> <

(TN
£

> <

(12N
&

(TN
h'g! > <

(TN
?.3! > <

e
h'g! > <

(12N
%3? > <

(TN
h'g! > <

D> <

(T2
£

(TN
h'g! > <

D> <

e
L5

(TN
5'3! > <

D> <

e
L5

(TN
5'3! > <

e
gg! > <

(TN
%3’ > <

(TN
%” > <

e
?.3! > <

e
%’! > <

(1LY
gg! > <

(1LY
gg! > <

<

T Iy
<t

) ) () ) ) ) ) ) )
<8h> <8h> <8H> <85> 28> <8h> <85> <85> <8h> <8h> <85> 28> <8h> < 8> < 8> <8h> <85>

e
&>

008Y JT)EE

30088 180 woen!

dem Lob B5,0d 0S, 06 008 So5Dg Sindnan. Bém oL w088 EBIBHD Heed POWHH 638
Ben 2obB HO,k Hobd HE DD, DS I8 HBWJgew, HOBOR HBREL 8B BAHD Heed BoSiFD
BB, HLO B 5,765 LD DR der DoK' HOY D DIM B9, 0F BRIV, KOS
uiomd DEMY 20186% ‘EEMBE OF HAPMEE B SHHm. Dw HHoWOSIT AnbAwee He
OB HRH20S Tew RobBi ©F%E 7, 20256 PBoEowoD.

ECHER) Bm§ ©ob
ORSR,008 RS

Hdrordo’ 80 ebo. Bir w3k i
trsodted St obrsotied, Hade
Eor uldar Srsodt dor ek d drbod®
(0.1)°0 doldtyd. Boirwb, Sewd
Bsod o wothortnd™s o Eimoth Srid
Gimoc® odbbo o B Emdoiito
o PSSO, P H00S St oS
WSS DIFPAoSE IS v
B Erodt Hogrodirest ko
sothend® acBanty. Sofrgtl, dabd
Boved sothrtn SRS 50 S Son s Eemb
ErH06"NE & =) o @: ;‘;€§ aﬁv
e RoLIS YESiTm. fogrudte
o, B» Robg Sro egougyl. 58,5
0 Doro B, ATPSEED wTR) P
Sopdordt FEES Soofoel, edHTEs
Eetd Soyfetl fure egdo e.8)8 o
S8R dprdo 3. foprodiren, e
ot & otr o Bemd Nend IR
Ghew. oSsSREmd Str INGERo
%508 6380039, wol SopTrdd
Pomrocrod ehads dabd Srborr
der otByd er Do .

& Db Do to

HENEES ooy KoL GiERLO?
s 58, pob efETmd ;% addrhod
SSoo 8ot Ber dobb e SR
POTOSTrOS R B RobigH SehRs.
Sore 508y Bt (Sdroto)
BStroder 2 d Sdnd drdo e
ediroDs drdo. aor Sdhonl wds

aes:.: wotsos s85alh; o se* 3008

Some avon. dop PO Skosingo
BOLPO S Eror ) SHR08. Erdh Srgren
pomre by BENKo, adwt deod
reo, Fotim, drhed 8 3 o Ses
80 Dbk, Soryos mokByts 3o
&D80b wol EBYD BohEob. ($5)S
CDL = :fu'.’;uéé;& .':'.\JC.}3°"'¢'; ﬁl'ﬁuj ESSTa
16, Bend) w8 85y SrorD EON dotron
s TE disen, H&@r oS, Aok, po
ihd Blofiud vodyY ShFan. Jop
26, SoB S K8 3 &S Habito
0. e oé) SOHe D, 0o

(-2 (-2 (2
> <85> <8h> <Ep

I
> <£5

=58 S88cre Hod SRob, TP ok
Forbuor &5 48056 S%e 5o
EPo856% mOE* 88%0 HUD aSArAdr
SSEEDI BOPH LD DGE
el ub essdo. &G Sovbon Ser
2006 §8D580 L356 oo ;e SnosS
sIZH00

Deg8 Bimols

258 o 2030 He; 0,8 &irol 2
Hod* Ber Dok 20 Tre~is e 58
SH e wosSgEds B0 Soi
dhod. der Dok Forduor £ Jo

o) B oS S fod B8

. H88 S

wod

o

w35 6050 Dothdy)deu RS &
SAS08 Db HEHTe TS0, Ter
ot BBLD eSS, ez S

S0 o388 STOE S direH el $05E Swoldihr BT $SoSodS SESoroR seroiieTt. sobERe &
e nea® i A Ml gt hon Lol A o ¥
S04 Teley HBUAHE 20B08F, (I) STOS S0 D et Ay moulS sSRbL e Sek S8 soul

A pih), aoror e DD A, 30 MO
- "
TS Berd Bob. ¥osradr;d)

ol

2006 TS 0% 880¢ €5l 7,20255 F¥ododon. Sing S edits

P et Sy = AN % Ay o v
35 08 (oSt 115 edorbe) &g 68) Girotd $55 &R K08, 20226° B Bem RobE Deig
ARrNoB0tol. 55 95% S0l S DERE J85T b, S o

DAGE=K0 11,167.416 Drrads wsbs
el S5088s Testnod otol SR ESH KBS MD, IS Anwon. 2030 =BE Bbe Dok Hod
& J0driio $120D. So S dh eronolins dir Sogud 203, D68 D@0 3,000 B SwsbS
edoriid FaE Jwdo Dys DAMHo 228%H Shaob. Ju, N8 DA Bosotoodd sosar. Hth 8 45 D@
e 8. Jo V5 iy WNEDE00, wodehor aokd)E e, 3o Do Ko 4 500 103t DSHE. Bbm Dobd
65) TOET) T DT Goknod, 508 BT L1 RS S8 Hpd 36500 wnos $o8Troc®s 3R Keddd
S Bty Do oyt Sl eimo. % 0oy § ¥§ g e B2ty v D508 20

&% 688 SB e drthsod. 8505
Hien, Siyen, ool Sherp Sibebo 5.5 DDEHFD D56olod. TerRobH DY  SFgm, 6PEdLbod IDEFRoELo,
5500, 0 @rosre (S0F. DEErS0,  aw8os* DS I8, AV INAFAFa. ) S5 G Indod® HBY a5R=Roso
Sots; ehair) cradaborr ©hE 56DHDH  Sod ASSTD dn aororen Debevan. e HESED SeSh.

DN dotron, B0 droew drfodrs, DOHSS0D M5l dotool B ERD  dEugo oo BabobS Somkn

Soren Sof 60 Fdbered M Sab Povstn Srt) oo pBEE SrpS  DEFD ‘Saf ~4E «l6 2018 anle
K55 6%on, 99% wodgrbdb sobBS Btr  Eh s, 63 Bir Dok MeldhDS  SEodDS BaRrrEEs a5 58 SEnE
S50 18 o) o o Seirdiio. e 90SrmoS NEN aS@rATD, Slod el BHSE S¢r osgd NEpD Hddbeo
o Tror S8, (BHKFEo &8 Foarn  EPo H5e00 w8 DS BrDoeb @8 mrior. HE DAGerRo, 28 ¥§, Dk
gor eSS S0 eS@=NSteray. 0,  HoS8)80 25.5 WOHS beg HAD, d8bs o), JouEle Praro JoSIES SR

Aoy, 58S o0 SO dotran. ee B0 SmBh DAGND00. b Tery Qe 680000l. $Sufo Solei) &l
DE DS DovBE0 300,000 08 Serard H8 DOAPMIE  @rhod ErDR dbio, Jidends 48
RS0 Jo Simbo. aod b M8 DAGRKo 8 @35 258)8* der 2008 Kdto & aY

2019 oD GHoSargiorr motdys O 590 D0R%08. Forbe S8Bo okd  Bord ofp. 202488 BEFH SRES vl
off yScimth. S Adoh RS Ghahr) 70-80 d0  Sb¥ore & SBY Sohcdod. & SBHD
wond, 0035 DS SHoSandorr JAD 65)8 Tod. MADSE Db Sof  H0NSEHI v dudhodorr o Shod

(- (- (o (- (- (o
> <85> 28h> <8h> <8H> < 8> <8h> <8H> <85> <8h> <8h> <8

S

> <$95%

> <

)%

e
%%

> <

(LN
)

> <

e
()

> <

e
)

> <

e
()

> <

)V,

e
%’

> <

e
SO

> <

)V,

e
i.s

D> <

e
gt

> <

)V,

e
%3

> <

e
()

> <

e
£

D> <

(%
S

> <

e
)

e
%” > <

e
%3’ > <

e
%” > <

> <

e
()

> <

)%

e
%’

(TN
%3’ > <

(TN
< gg’ > <

>



>

(TN (TN
£> < &

> <

(TN
£

D> <

(12N
£

(TN
h'g! > <

(TN
?.3! > <

e
h'g! > <

D> <

(12N
£

(TN
h'g! > <

D> <

(T2
£

(TN
h'g! > <

> <

e
&

(TN
5'3! > <

e
gg! > <

(TN
5'3! > <

e
gg! > <

(TN
%3’ > <

(TN
%” > <

e
?.3! > <

e
%’! > <

(1LY
gg! > <

(1LY
gg! > <

<

) ) () ) ) ) ) ) )
<8h> <8h> <8H> <85> 28> <8h> <85> <85> <8h> <8h> <85> 28> <8h> < 8> < 8> <8h> <85>

SISVISISLPNIONTS o bR AT SISIS Y
58S Do%e B;BTEXNA?

DO H;EIFoch, FE DO FEE

e o rESaYd H=0)e®
@558 55, DHcHo&® TeeyDiFecire
scSssore grSSado. eaedse VAT
aredeyy S8 e DPoHASITTon. wabse
B0 BF S;ETrcho. SEDBBF D, B
Sorre &8,Hed er88880® e s°
Seo 5550 .88 Thoiire, 88 S
3% Shod 580tH5%5er08 oFbse
BB IS5 58TE0h. wRbse S
T¥ 8990 HIAIE o0 Sozoss
e5F50 (orere) aB@BFA0S. stad.
©® ode oo ST FodH (o8 IE
Sren) oHo8otil8 rdsSido
aBHB &0 Btk erESaE 3.9 BOGHS
Tof sdE S;555H 8500 16% 5@
S Icho, R wSmot Sorrens &Ge
SHDHEHTHo®. rESEE SE DB EDH
oo 1.4 L0cHED e Peo
@550 o708, 80 HOHAHSH D
EIH SOR%6. @orsSore D5 sS
Shen. S*HD oo S;HIch a& S
0% erSS5E oS08 wHH8H PSS
8% So Dol Hhdo 8 $5;8T58
B IHEYBeD 5508
2BFDEOMR B, DD
DI ol HIEF?
D58 Dorr Bosod® ey Bargo
(EBTD) S0 8 BEDoK Sonso’
TR O° 2:iiDEol. wol & HBIDHS®
a8 3% S0 By DTHE ©F 88
SobS 53 3o, Do Db,
2 H0Sore D5DS ofros® 28
oE e DG Eeron. & HEEI Ssvod
GEE o wotrrdh. & HES oryTe SnE)
©&® en; 3D DIHHOH. BB S
Sooxiod Jpmodio Toi0° Hotw
BrD8. ooess. BrdY DEEES 2D
&ob. 58ore Bs0dIos &250
Bsods® soIgen oudod® agd
Fr&Bore a8 a8 oo d aasygpesd
S50 &S 8 T en Sor 28T
EHosS® T,
DAAPBIRED - DEIRTRLD
eESSdod® O =wS, B8 Fod
e Sorr S8 08. D8 =S
Srabore St e 5% 0b. sad,
=6 BHhoH Sbsre Hod X D)0
&0l DoDobd . Pt svothe aves
S Sho ok . rEEEEos® D sees
HSEDES (200265 Sood B B0
20-30% 2B8A0H. 5°Q; Frostad,
G555, Sos Stosren Hef ¢035%

EU 3

Uh

BIenrD .5,

DAL D Daboes SI0B Becniiso

TESBE A SOEZ0o0Erd 5000 D) SESF BooH RSSO
EQHZ0 0. HFs¥naT & 380 s OE FTHITEO.

20T TerSood 5 BIT> O Sloslwo 1-3 uIHhop STIIE
SoNE. 55080 BEISE SOF S50 TBSDE 2o DS &&oHs
T 2.5-3% SN0, ad 87.7.5-9 ofo &, w0l
2B LoSTA00 T STFd0, ST H 8Jorr Serso

VFH B0 T DB0T) 0.

VESESDH 0DBH,H Tevow.

8 Aomen IForSes Aome So& b
853, SEeo »bE grfo EDAITo®.
w850, HoogESnon Perso Dol
5205 SoSES Ss¥o Shomyth. D¢
DETren w0 SEEEe DIEET
DE JISTow. SPS adsod erd
So2loH £do oD DB o
S50A oo Kol Tden o erd
Zo Ve errSBESod 550 8.
OO e B HOS? DD

05,8 %gxom esgen S°Sten. B
HE. QoHNE HSodd IS, Doohd
8358 Sorgreod DRS IcHhmRs
wd &£5555 SrProlob. @ond,

SHRBE NS5 S° FBEEE SSJech
sESerdrad® o HHHoDH.
o83 eSF50S® mode Hod BEdo
DS aHHon SIDHIS. 20 e,
Hod 83 wHe oooe Tl Sro s
‘SEroITEE Dren’ @l FESBE oSt
HsHTO . TroeDy 38% ood g8
Sctnen BearitS eltoed); e Te
. srad. erEStdo awrodl Jrol
@ 8oSth. wabdsed® &55F o
FeBEaRE Sorio SgS ;) Shohs §°
HerDS. DS crereid Frodito 5550,

V

©E o eS8 S50, ©wHE eend.
whHE &5 Neo JoDNE Jod oo
S0 S e e S0 & TS ofos o
&S oD eHoH SDDHI=.
SRk 22 abs

BeHoDH =odh ad o &Ioito
Seod DrerosE od Somohd T8
EeE 2 &858 1980, 1990e&°
oo &S, 2003, 20126° b5t
aFoD 5D Boboh. & aoh JBES
sy SroSo BF) Srddo ‘Léjveg'é
S eS% A0S ol DED Somoh
T8 @SB Toboh. HEIAET=IE,
FE HHFHoD whHE DS o,
TS STIoS® Tdhe SSFESE, 555
A, JE [T orred. PHae
&8ss S50 SendED oS S5
FraD . I8 BB G e T BSEE
Sr50E%08 ©2hdo 28 K)G@é}oeﬁé
wosn8odio 3"’(‘.55053&’1).

-Te. BrTee
TRaE,
P 5H oS swH ©ob

e DDTRB,00S DI,O

28> <8

> <

(-2 (2 (2 (I
> <8p> <8h> <8h> <&

(P
> <S5

> < > <

(I (2 (I (D
£59> <859 > <£5p> <899

> <

» < » <

(I (-2 (I (D
£r> <85> <8p> <85> <&

(I
<59

e
&>

> <

e
L

> <

(LN
L

> <

e
()

> <

e
)

> <

e
()

> <

e
L

> <

e
()

> <

e
i.s

D> <

e
gt

> <

e
L

D> <

e
gt

> <

e
L

> <

e
0!

> <

e
i.g

e
%” > <

> <

e
%3

e
%” > <

> <

)%

e
%’

> <

)%

e
%’

> <

(TN
L

(TN
< gg’ > <




(TN
&>

(TN
?.3! > <

(TN
%’! > <

(12N
%S? > <

(TN (TN
?.3! > < %gg > <

e
s.%! > <

(12N
%%? > <

(TN
%gg > <

> <

(T2
&

(TN
%gg > <

D> <

e
L5

(TN
s.%’ > <

e
gg! > <

(TN
s'%! > <

e
gg! > <

(TN
%g’ > <

(TN
g’! > <

e
?.3! > <

e
%g! > <

> <

(1LY
&

(1LY
gg! > <

<

India must trek Be

Dr SRIDARALA RAMU

e
Tis once again choking under
toxic winter smog, This is a regular
winter feature as thick layers of toxic
smog engulf Delhi. Several factors
contribute {0 its poor air quality, in-
cluding burning of crop residues in
the neighbouring Punjab, Haryana
and Uttar Pradesh, bursting of fire-
crackers during Diwali and over-
whelming emissions from vehicles,
among others.

To provide temporary relief af-
ter Diwali, the State government
collaborated with  1IT-Kanpur to
conduct cloud seeding trials on Oc-
tober 28, They were vain efforts as
they did not result in any significant
rainfall

Tronically, in 1998, Beijing was
considered one of the most polluted
cities in the world. Over a continu-
ous period of 20 years (1998-2017),
Beijing successfully reduced its
pollution levels through a series of
long-term air quality control pro-
grammes. The experience shows
that similar long-term strategies can
help New Delhi and other Indian
cities achieve lasting improvements
in air quality.

[n the absence of a comprehen-
sive, city-wide air-quality monitor-
ing system, the precise annual AQI
averages are not available as regards
Beijing in 1998, However, the meas-
urements that do exist from that
period show annual averages of SO,
at 90-120 pg/m’, NO, at 70-74 pg/
m’, and PM10 exceeding 150-200
pg/m’ — all of which represent

<8h> <8h> <

3> 28> <

seriously unhealthy levels. During
winter, coal-based heating pushed
pollution even higher, with many
studies estimating that peak daily
AQI values frequently surpassed
300-500(Hazardous) on the most
polluted days.

[n response to the alarming de-
terioration of air quality, Beijing
launched a comprehensive pollu-
tion control programme in 1998,
Large-scale clean-air measures were
undertaken in preparation for the
2008 Olympic Games. The “Beijing
Clean Air Action Plan initiated in
2013, marked a turning point. Be-
tween 2013 and 2017, Beijing made
remarkable progress, and its annual
average AQI decreased from 140-
150 (Poor) in 2013 to 80-90 (Mod-
erate) by 2017.

Between 1998 and 2017, the an-
nual average concentrations of 80,
NO, and PM10 in Beijing fell by
93.3 per cent, 37.8 per cent and 55.3
per cent, respectively, thanks to a
relentless war “on pollution control'

Air quality can be classified ac-
cording to 1QAir standards: They
include AQI Range: 0-50 good, 51-
100 moderate, 101-150 unhealthy
for sensitive groups, 151-200 un-
healthy, 201-300 very unhealthy
and 301-500+ hazardous,

If these values are low, the air
quality has improved.

Lessons from Beijing-1.
Strengthening policies continu-
ously:

From 1998 to 2017, Beijing re-
sponded proactively to  increas-
ing urban size, population, energy

83> <8h> <
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consumption and vehicle usage by
adopting legal, administrative, eco-
nomic and technological measures
to control pollution.

2. Building an effective air-qual-
ity management system: Over (wo
decades, Beijing developed a com-
prehensive management framework
supported by national and munici-
pal laws, regulations and a strong
monitoring structure, involving city
and district governments,

3, Stronglocal emission and fuel
standards: It introduced stricter lo-
cal emission norms and improved
fuel-quality standards specifically
tailored for the city’s requirements.

4. Advanced monitoring sys-
tems: The city developed an in-

L7 L7

) )
> 28h> <8h> <85> <

legrated air-quality monitoring
network combining satellite data,
remote sensing and ground stations
apart from tracking major pollution
sources.

5. Public awareness and partici-
pation: Public access to real-time
air quality data and pollution-con-
trol updates encouraged citizen in-
volvement,

6. Transition to cleaner energy:
Coal-fired energy use in urban and
suburban regions was gradually
replaced with gas and other clea
energy sources. These areas we
transformed into “coal-free zon
by 2017.

7. Vehicle-emission ~ cont
systems: By studying global b

(-2
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sjourney to achieve clean air

practices and adapting them locally,
Beijing developed its own advanced
vehicle-emission control system.

8. Economic growth alongside
pollution reduction:

Despite rapid economic growth
— maintaining an annual GDP
growth rate of over 6.5 per cent
— Beijing achieved significant air-
quality improvements, thanks to a
gradual decline in carbon dioxide
emissions, sustainable development
and creation of green jobs.

Strong political will, clear goals,
well-designed environmental laws,
long-term plans, and people’s par-
ticipation enabled Beijing to suc-
ceed in controlling air pollution.

Impact on human health:

According to the World Health
Organisation (WHO), 99 per cent
of the worlds population breathes
polluted air, and air pollution causes
seven million premature deaths eve-
ry year, PM2.5 — particulate matter
with a diameter of 2.5 micrometres
or less — poses the greatest health
risk. This can increase the risk of
stroke, heart disease, lung disorders
and cancer,

Air pollutants arise from both
human-made and natural sources,
including burning fossil fuels, dust
storms, wildfires and volcanic erup-
tions. With long-term planning
cleaner energy adoption |-

(The writer is Professor of Chem-
isrr‘und Enviromnental Sciences in
Hyderabad)
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LOUD seeding is the

process of artificially in-
ducing rainfall. To provide
telief from air pollution in
Delhi after Diwali, the Delhi
government, in collaboration
with 11T-Kanpur, conducted
cloud seeding on October
28. Due to atmospheric heat,
water from oceans, rivers,
lakes, and other water bod-
ies evaporates into vapor. The
process of converting vapor
into liquid droplets is called
condensation while the direct
transformation of vapor into
4 solid is called deposition.
Condensation occurs with
the help of tiny particles sus-
pended in the air. Examples
inchude dust particles, other
small particles, or volcanic
ash. These tiny particles act ag
condensation muclei. Water
vapor gathers around these
particles (condensation nu-

clei) and transforms into lig-
uid droplels or ice crystals.

When many such liquid
droplets or ice crystals accu-
mulate, a cloud is formed. As
the size and weight of these
droplets or ice crystals in-
crease, Lhey fall o the earth as
rain. This is how natural rain-
fall oceuss,

Cloud seeding

Clouds can naturally pro-
duce rain. But not all clouds
result i rainfall. Tn' cloud
seeding, chemicals like sil-
ver iodide, dry ice, or salt
act as artificial condensation
nuclei, These substances are
teleased into moisture-laden
clouds using aircraft, rackets,
or ground-based generators,
The nuclei help form suf-
ficient liquid droplets or ice
crystals, increasing their size
and weight, thereby inducing
artificial rainfall. Tike a car
with a working engine and
fuel that may not start due
fo a weak battery and needs
a push, cloud seeding works
when clouds and sufficient
moisture are present, but rain
does not occur naturally

Clouds may not aways
produce rain:
Cloud seeding does not

Hans India

irpollution: Cloud seeding s not the solution

Cloud seeding can interfere with naturally occurring rainfall,

ey

The chemicals used may altr the concentration o other
atmospheric gases, Arfcially inducing rain in one area can
distupt weather balance in nearby regions, potentially educing
rainfall nearby. In some cases, cloud seeding has led to sudden

heawy rainfal, resulting i floods,

work under clear skies, Insuf-
ficient number of condensa-
tion nuclei to convert water
wapor into droplets or ice
crystals. Cloud seeding aims
to address such critical issues.

How can human activities
affect clouds?

Research shows that aero-
sols released nto the atmos-
phere due to air pollution af-
fect cloud formation and can
inhibit rainfall. Aerosols pre-
vent water droplets in clouds
from merging into farger,
heavier droplets. AS a result
the droplets remain  very
small and continue to float
in the atmosphere. Thus, air

pollution from urban and in-
dustrial activities significantly
impacts rainfall patterns,

Why the experiment failed
in Delhi?

Cloud seeding works only
when clouds have around
50 per cent or more humid-
ity. However, in the Delhi
experiment, the targeted
clouds had only 15-20° per
cent humidity, according to
Manindra Agrawal, Director
of ITT, Kanpur, which part-
nered with the government
for the project. He stated that
a chemical mixture of com-
mon salt, rock salt, and silver
iodide was used.

According to the Indion
Institute of Tropical Meteor-
ology; although cloud seeding
trials are usually conducted
for drought - management,
this was the first indigenous
attempt to use the method for
air pollution control, Agrawal
noted

Where has cloud seeding
worked?

Over 50 countries, includ-
ing Saudi Arabia, the United
States, Tsrael, Indonesia, and
Australia, have  conducted
cloud seeding projects at
some point. Some achieved
good results, while others saw
little or no success,

The United Arab Emirates
(UAE) is noted as one of the
most successful countries in
cloud seeding, Tt conducts op-
erations annually to increase
rainfall and combat severe
water scarcity. Reports indi-
cate rainfall increased by 10
fo 30 per cent in some areas.

China¥ success:

During the 2008 Beijing
Olympics, China * sccess-
fully used cloud seeding to
create favourable  weather
conditions. To prevent rain
during the opening and clos-
ing ceremonies, clouds were

<8h> <8h> <8H> <85> 28> <8h> <85> <85> <8h> <8h> <85> 28> <8h> < 8> < 8> <8h> <85>

‘emptied” in advance, China
lnunched over 1,100 rockels
from several locations, using
silver fodide for cloud seed-
ing. 'This subsequently de-
yed rainfall in Bejing and
tesulted in clear skies.

Adverse effects:

Cloud seeding can inter-
fere with naturally occurring
rainfall. The chemicals used
may alter the concentration
of other atmospheric gases.
Atificially inducing rain in
one area can disrupt weather
balnce in nearby regions,
potentially reducing rainfal
nearby. In some cases, cloud
seeding has led to sudden
heavy rainfall, resulting in
floods.

Scientists warn that cloud
seeding is not a permanent
solution to Delhis air pollu-
tion. While it may provide
short-term relief, it does not
address the root causes of pol-
lution, Even if artificial rain is
sticcessful, it may clear the air
for onlya fewhours or days—
a temporary fix. Therefore, it
Is important to implement
long-term strategies to tackle
air pollution.

(The writer is a Chemistry
and Environmental Sciences
faculty)
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