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Dr. Navin Juyal

o Former Senior Scientist, Physical Research Laboratory,
Ahmedabad, Gujarat

o Fellow of the Indian Geophysical Union
o Fellow of the Geological Society of India

Specialization:
Geomorphology and Quaternary Geology
Paleoclimate and Climate Extremes

Awards & Recognitions:

Recipient of National Geoscience Award.

Member Governing Body, Research and Advisory Council, Birbal Sahni Institute of Palacosciences,
Lucknow.

Former Associate Editor, Journal of Earth System Sciences, Springer-Nature Publications.

Member High Power Committee constituted by the honorable Supreme Court of India to assess the
environmental degradation and impact of hydroelectric projects during the June 2013-Disaster in
Uttarakhand.

Former member, Program Advisory Committee, Earth and Atmospheric Sciences, SERB, DST, Gol.
Former member Expert Committee on “Integrated program on dynamics of glaciers in the Himalaya’,
DST, Gol.

Research and Development Experience:

Dr. Navin Juyal did his Master from HNB Garhwal University in 1980 and Ph.D. in 2004 from MS
University Baroda. He retired as Senior Scientist from the Physical Research Laboratory, a unit of
Department of Space, Govt. of India, in Ahmedabad. He is currently working on the understanding
of causes and consequences of extreme weather events in Himalaya.

Dr. Juyal spent nearly 30 years in basic research which involved understanding the pattern of climate
variability during the last 100 thousand years. The emphasis of his research was to understand the
long-term (multi-millennial) and short-term (centennial) scale impact of climate change on the
earth surface processes and landform evolution.

Some of the major research projects undertaken by Dr. Juyal include, “The causes and consequences
of climate change in Himalaya with emphasis on pattern of glacier advances and retreat covering the
NW to central Himalaya’; ‘Climate-human interaction and extreme hydro meteorological events’;
‘Reconstructing the pattern of past climate variability using the relict glacial lake sediment and fluvial
deposits’ etc.

Dr. Juyal has also worked on ‘Understanding the pattern of dune dynamics and dryland river
response to regional and global climate change’; and ‘Land-sea interaction (sea level changes) along

the western coast of India with emphasis on the emergence and decline of Harappan civilization’

Dr. Juyal has more than 100 research papers in peer reviewed journals with around 3400 citations.
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fewrerdt &= % sraRert argHse qAe gfs, s &)
3R T-aRgear arRerar
EEIEE O]
ud aftss defere, Ao srder yahTenen @iaRe faarr o @ 3318), IEveETe

sf—ﬁa: navinjuyal@gmail.com

FavsotTr AT i & IART Aoe Bawise & feoe & 3o W€ uddr

& argfd g o a1e wie o aATe A Ty ¥ onfie U F s R Y,

s oo siquarg Ao 3 @i A Suf gonfedt ue ufige vena us Ty,
forer ue sreell Sror anfdra & (Stordhor o, senfd 2022) |

gofl: Haeefieran, fafdudr &R feeran
Aot &3 @ g §, U8 &F WRA™
3R WA @ & THIT F IR T | T

TRRufd® d A (TrvHTavas)
A U HecdThiel TRITSTT Bl w3
BT | I e, IS AR o A 2014

W W gddl B Hars H doil F gRad
(<1000 F >7000 WX TH) & BRI Jaf
STy, YeAT @1 s Bl ufbamel, AR A
UIRIECRIGIREARED ) H SR
ISAT AT & | SUTwTdhfedefir amg (G
HEH) Bl STefary IR IR Sl # %

# "STefary uRads W IIRRES H1 AT
@UATAAL): HPhe & @AR H URaaH
R RUIE TR @1 | 39 RAE & e fban
T 8 P STRIES H aul @ weARi |
gfg B9 B W © R e
uRRfa® o3 # d¢, @ e |

A TP Udd HEARN D STfAry TS
33T @ Sarg ¥ e g 7 efR udd
ST BT TAMl b A I8 AT SR
q AHRAG | ISRV & oY, g9 =1
¥ SUUGBICEHE g Sy §, Sfdih
W, o Rw 13 @ R Rem g,
T8l TR STeary & | fRHTerd & 3!
arfies aut (3iaa 1500 ) & oRet & <
% AR WRRRI & W yHE Al W
AT RIS BT Tl JAMYRT Frra 2 |

Sieraryg ukac= &1 g9Td fBared R HeRId
T@ MRd WeHR F fRarerht aiRRerfaa
T3 B 90 W@ B o I Rererd

L

IAH JHA B AHAT 8 | 3T STl
Jg M A Rl W ' fb ¥E 9
AISET URATT & 30% d 1 1% dF 99
! & R 59 &A@l gl g
R THR 91T TSTT | Fad GRT AR I
oot &5 W= g, Siel argEE gRadd
P TERAT ¢ ST 3R s TRUTHRTHY
TR qRReIfS SEga Ia~ & |ahdll
g, O 9d8 @ Ol 3UAlE BRP, I,
erd, Adel faferor anfe w wfdad g
STl bl & |

# wrgemen g & g9 MLo9 da ™
fRATer TaifaRor WRem= & A=l B Ay

S \\\\\ W



= P

o —1: SRS 59 &1 fefiea gferae 74U (SE0H) Y@U & faRor & Af—d1 W@ cacle Al $I e
BT | TS IR oRT, dICI—d5hall ORE, THAICI— #9 AI9g! oS, Tauhel—feaTerd hed oRe, SIR—<i™ 1,
PRR—IRRA &), QR—3reAd-aT e, SRIR—T a1, THIR—HaIfG a1, Sl (8)— elel T (Id), Poil— dleft
T[T, SRS T, THIR— WY, 7141, Lol (Se))— elrelt T (af¥=m) |

W R o vy fawwsl, S femrerdt
&a & foy ufdegar & orikd € S8
[T 3T G @ BT AR A @
g | R & R a9 R g3 ArAm
U PR BT JAR Y& dR & forg |
M & eed & Ui ged 9 MR I
HRAl 8| o €8 <qH A I8 HRAM
feaerlt &3 @ 9qa fae iR sHa

feATery @ forg wafia 8, ord: R v §
RATAT AT 9 & b ITERI BT garell
B IR |

SwRal fRure: fRHe, wRE-"RE ™
P TeR (N fagdfe)) @ aRem
2 seifory wgl =ed Wfed, fawfed six
e wU I raRed § | fFRaR #ufia

yTpfd Faed Teee iR e & aiel
W "Nl U AgHu @ AR Hosierd
YA R BT | 39 ardl 4 § §Y qeaqul
U3l TR B Bivsd IR V&l g, o fory
T2 I © 5 o TRl @) STraRendT © |
Ry wu 9 Saarg uRads & @Ra gl
H SIS B d IRl B e H I

qaHe & HROT 9N HHT oRe &1 fHfor
TN T U IR 9 SR 9@ S foedh
fseaic Rred (adTd), 79 ded
e (TAAIEY), 79 9SS oRe (THAE)
3R A9 Wed 9T (TAUBGAL) ¥ farford
g (R 1 3R 2)| I8 oAl S
FRA & Al fordidifodme srigerd &1

B ER N PEaNENICEI UG NTCES

IR BRAT B | 39 YPR, SHRT feATrT
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Trans-Himalaya |

S Higher Himalaya

Lesser Himalaya

Elevation (m)
§

Rainfall {mm)

ford 2 BRER UIRCAART RIATHIIS AT, T2 AT AR (S1) & WS | Heldl TS = 3R Afwad
RGBT HATS T & T AT HATS (ST @) RT <2y Ty 2 | & —2 rmferd Hmav—2 | 39 rarar
T, 9o 3R gR—Tedera 31 WHics o3 arel W el @ srgeifa Rt &1 At awifar mar & 6 wadd— 3=
TEE IRT, TAME — A Jgdl IRe, WA —aey el o Riveq € (Aiema: F =Rer xom) |

RIeHfa  aut fafduanet & aer o
FiRa &1 & sremar (R 2), Stearg o
UR W 3R &g fafderdr S @t
g T T ufad, wRRfYs &=t #
e iR dlifhd uRad=elerar @&
feiRa foear 21

Rl PRIRGRR / fRHHvsd: arTel €8
qedl H MRA afed YRR @1 98 W,
S g &1 X fewe Ul @l Sy bl
THRIAS FI A TG B, IR A
HEYUT &3 BT | B8 QT (WK, T,
I, &, e 3iR ~aTel) H 2400
fhArTer T her gar &, R I &iR
<ol gai & sramar fedl 1 o=y & @
o1 H HaIfES qron ue g, Ay WY
H g 79 RAre &3 (Taayd) & w0 ¥

ST ST ® | 9% 3R fRAwal &1 fuerer T,
g, T &R geIgd @ifedl ¥ @A ared
750 RIS A 31f¥d AT, R STt I
@ &Fl § & dlel ST 200 IS, AN
M € @ foy ureil @ Suderdr & 99
3R 9RRamr # Ue Hew@yol Yffer w8
(fewTera & TIRRR W RUTE, 2021) | R
3R fRweal &1 fagesr aifedl & MR &8
W W, fIPNeR S SgH @ & #,
JAE A b GHI AR SuAdl I A
w9 9 faf3d oear €

JEREl A Had forar © f& e #
el @l Fdman wfa (Ric iR
TeaiaHe) favg TR W o o T fafea
e VSl (TAAS.W) & SR g, Sif 16 df
AT & AU Y §s AR 1850 AT

(Curtseyv: C.L. Grieshach)

Nilang glacier Zad Ganga valley, Uttrakhand Himalaya



Parkachik g!acler Suru vm‘!ey Zanskar mea!aya
(Curtsey: Dr Shubhra Sharma)

fom—3: Talangy & Wi @ O et 919 3R gdaE # S 39a; e fReme (wrfkedl ard)d s 140 aut
# HIg FEaqel gSKh e Al S| g w1l (@R Sk gddEren) # uRife fene @) weki @t wgiy @ awi
qrel et I9at # fIwel 15 aut # AEAqol GEKdT < A e ¥

@ AU FAK g (SR, 2005) |
TARMEY. & 9 & d15 9 fRweal #
T fazganrd g < TS ®, 7% gy
ATy & AfSreprer fEdal R A1 &r BIel
2| "ed fRweel 1 WY dose @l 99 Bre
faar & Ry o # e 79 & < 3%
TRl wrfedl o AT <@ S Habdl
2

# gerd @ ofawel W §| e’V & for,
S wY H SUAN Bl SM dTell Fad
W Y fRee <M (g /22M) &
aiffe R @1 sifireiRad (Refs) & 2 |
39 X8 BT 3aAID / NG bl eTh
Sefary uRad=Riiedr 3R &fi—afl oI
fRy & forg ve afdre ufafsar 81 wad
2| R & 9o Redd & ) 8 HRSI
R R ol & AR 98 a8 9 a1,

Tl AE. U H SYIN WHided Fadar]
gRad=efiardr 99 & for e o &

RIATHIID SAM IR US|, AeTd Pl TaR0T
3R % B! AICTs, 37, MM 8 | AfdHaR

wY H fpar ar ©, foraed e gasiid

et H, Reel & W ged @ =i @

STefaryg aRad &7 Jedid fBa1 ST e
7| I8 amier ® f& afs aoae gfg @t
A HgRT SR & &, A1 9% fUEe W)
iR AT 39 8 T Sielld gadml @
AW BR Gl & b Yb AH B SR
Ha A STl dTel T B HaT &
H O g B Bl Rerfer UaT 81 Hadl & |

fee Warew &1 wddger: fReerm #
STeary uRac & Wi f3aal @1 wfcfshar
@ et &1 FAReToT BRAT AT § | I
fafedt Raee @ wfoeliaar &1 U& @rar
U Bl & off garat ® b @A arag

NI TR I SIWRIh HR&T (AT DY
Rerfa) w® 7R wu J faR F&F fdar mar
2| Sl f& Us €1 fdAe & ura gg Ue g
B gRaTT X & HROT H F UH T
BT 7| iR 0, afe & HAisEr anidsi &
e H < a1 I8 3| axd 2 o fREee
@ Y g B 9w & Fedl Al W
AR BH A b eEl R Red R,
@ <fi & T Udell 9% & qAT Aeid
H1 IRIITNS MR B, 99 eI T8
ylid &I & | 39 3reTTdT, IE T AT ®
& gt & T B9 @ Rafy & sféor @
IR Ao HH Has R Rd B fBaal
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(<5 fo ), IR dead fRAdal T gaid
H9I &9 W FC gU P Usd fagW B8N B
IR § (SRS, 2010) |

feael @ 4o ged /M 96 @ R b
SIBIRT SFAM &ATUS AR IeMEH w A
e 29Ee S e A9 & dold
f2ae @1 @ars uRad= & H1O9 IR IR
g, TP f3e &1 Q1 &), 999 B S
&3 gl fRue gg afie sedH amM
BT W PRAT © SR YABHROT &3 g
e Y& S BN BT g9d Il &,
# famfsa foear < | 21 59 a9
FAE W Y I a7 fed S Ao

g 9% @ bcH @l S QI AT 31fd 2 |
3 & A vEd gy e i U A
STEUEY fauoE Qg @ 'nfed) wR
Rerd €, @1 I8 e, y—amapfa fa=m,
AT IR Ty ®1 SIfee AT
@ BROT Bl WHAT §7 b Bl SR el
g 1% fearera 4 fedq —Iorarg Aiirar
&7 [3sr7 3t off deareer & & vwr gl
EITT & & Id fede U WA= SIfary
THIq @ [e10 87cTTT dve ’ Hfdfshar dxar &
3R fede & warved &l goIfad v+ drof
T BHRPI DI @I & o7 ST avar &

yaferd Sierary SR aruew gig @ ugRml:

T HTE (£.4elY) el oI ¥ T8t fRee
o1 affe P SHH Gded I BT 8
TJA g &F Terary (@UEH R auh) b
ofd el 8T & | 9f% 2o & darg
Sierdrg gRad" @ forg facifea wfafdar @
3R IR VT FF HRDI W IIIFAT B

AT YdaHTer W &1 Ad yonferal &
T © | IR WTHSTEl A (317,99
TH) 3R Heg—3fefiel Ugell garg | Terd
®U A 39 < wonferat &1 AT Rt
B AT 3R D IR == g
g (o7 4)| SemeRer & fog, gdt &R wew

&, $Afey f2ve gegwe Hded & Sy
gRacfierar @ fory ua a1fde uoger iR
depred fewmq wfafohar w9m o Adar ®
(reramd  s@nfe, 2016) | SUUE  MmTRd
Rere ARTT Ser w Eiferan sregg= =
feae & B g @ & (1995-2006 &
SR 19.7+06 ¥ex ufd af | 2006—2015
@ SR 9.0+3.15 Hiex ufd au) # fRrae

fRHIe TR AS.UH.UH. &1 W &, Sidih
SaR-—Uf¥aH f3arerg § weg—arerier ufdes
garsil & Hiaw wfed uf¥aed el & auf
B & (o 4)| s9@ rarmar, Sfero—sTR
gfg W guf oRad=efrerar @1 &R wwd
2, faoy wu & EvaTE. S 99 fafqwar
% favd fAaRoT & SO B | SETER

P AR W FRGS AT H, qHfdd

HT Habd <l & | VAT SAfTY 81 |l ©
Fifh Ugel & eI I YA W 1962 B
HRAT A&V Wi A W g
e @ &1 dev Refd w amenRa o, st
UG B Fhdl & (e S, 2016) |
3P 3relran, &1 wiuad! aifedl & Ree
¥ 9% @ "Ued & wed H fowda uRomH
U<t gV | SereRul & forg, wrfiRell 9
BT oI H ARG °TeT (STeAdbeiar 9f) |

5|

TRTET 1000 Hex | A b FHAAe—ge
Ot STl & @R 3500 MR I SR B
JTUTSH aRFIEl T A= 8Ic § | emfear &t
i o T § 15—25 foift Afcaas
& 99 BT ® SR Aféar # 9ga s ®
ST B |

= ol ¥ 4500 AR W 1% Sars arel
a3t # fiwor wdf @1 rgWa Brar &, Wil
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forr—4. Rmrer @1 fSRea oferaus #u (S13TR) <1 A vonferal, #ea Sfeny ufterll garg (B R 3R R

erepres A ([FdeR OR) & wma &1 gwifar ge|

o fewia fdg & wror A9 g § ok
% & w9 H gl B B | ATl I ATy

et fewforat &1 guee o § |

¥ 4 dt wrares) # weeqel doEE giRgc
e B i @1 B | dIdl el B usel!
BHIEl & QR aigHedd agdE gfg @l
TgRl e 0.10 T Afeqaa (016 S
Afeaa) ufd gora o, o 91e # gerady
ATEE] Bl YBIAT H QR[N By 0.32 S
Aoy Uit Ted B T3 (A IR fory,
2014) | fRwrerll &3 @ fdwier Al o
31 AT @1 ot | el # auEE g
R 3% B @ o g & v
Ig ¢ o 9l & aae § AR gty
fRATe & SeMM HdeM W Ufidagd uvTd
ST Ahal B SI-RT Breassd W A

Sdag—feue weE: deeed 14 4
gfg & PR vl Tl & AR AN
g qowE H gfg g5 B Erelife, Ak
federd & fedwal @l siferar Wi g @
R B oy T gfg T IrTarddr o,
a1 418 g @I TR B IATH IRadTITeAd
S A1fRY off | aTrg ¥, U ey Suere
& e gaR dRad aroHE gig & SR
AR & T daTel 7 fRHTerd (STRIES)
# AR auf § 9fg & BRoT fFAAel @
favar 8T =fey | & ol € fb uw v
NfI—ARCA DT AT &, 59 T Pl aEd

g & AFgE @ @RE 9 qA—9g oHd

|



BT gRT Adiferd -8l &, iR 3 |A
w0 ¥ Feayl Refert €1 o1 a8 ff 9@
< ol 2 & a8 H 4% g #I g
R @ fB99al §RT Udhc Udh SRem
&t STerary sifarfs it 81wt 2|

fewmvsa ufafshar: Seary aRkeds & yra
A Iw-dd fRAFel @ 98 ged @
IRUFREGRY TR ARTS 919 A el
@7 e 81T € | AR 91 @ fAwerar
R TSI 7T § U 3R daTve a1 Rers
@ T B B, O IR¥Rd ol asSeave

AEqyUl §1d IF & [ A¥ervr Sk [ddayof
XA @ [y, IdAT feaael & e §ed P
A T FHT &l ST IR SRR
g dfe v Bic W &7 @ gl gearayer &
S—URTH SN 7T feHIery & B fewe |
W9 9% AR U gdi, wg, uRE el
IR—uRe femre &1 ufaffea &=
el o I qF TG SNds Aol
g, 9 a% Sferarg (@ &R auh) &
TG B IR W BART SJAM PIedTh B
| 9 TEd g, R @1 Hem @
g WP 39 &3 $ foae aEvayE. ok
ufRedl fae Sl @1 swid § (RE—4) |1
D AT, 3 T by MY ey A
feal @ T & arel fRFeel W
Bsd & | SH@Ield &HAR Soar] Yadih
faepRid ex+ @ iy fo war fby T 8-
S Hqerd @ oy Ua e, St wféat
® do (@S @ A H gu) SR Al
@ YUERV (TH AH H S dE) &
forg wamder URHATOT BT A ohTTaT 2| 39
TWE & a1 AP BT U I &4
fRATe # feAe uRad-eiieldl &l 31idid
AETd Jdldhd ) dai iR fREg,
Sieary, ol g &R Sifde yonferl &

Yot (SN.UAINUB.) HET al 2| gafery,
SNUAINTH. & SIRGH BT HH HRA B
for, feame sl &1 SHd! BIsIdifoTh
fRyaRl @ MR W AT IR Dl
AMALIHAT B, AT & 39 Al 9 AU
T BT Bled @ AN B e, R o
Y e # arenf fRve # weffa
far 1 g | Safd ARad STeary uRadH
TRRT & S gddg &9l W uafaRer Bl
Teaql w9 W yAfad wxar 7, fRwrerh
RRAFSH TR 3AGT W4T &3 STol T
3 foT U 99T WA 2| BIforar 31y
(O, o gafe, 2021; off S 2022)
JeMa < & fb 7 WRAXT 2021 B KA
T FAY ToAS &I gedAT ARy &F #
qRgHSd AIHME g B Y—3NPidd
rfiefts & Al & |

feaerl &= a9 Ard gl @l
PIE AUaTe TE B | TE (@6 D HIGH) ST
3R [RIAT BT AGRT AR glkeror 7 gfg
A UFHe BaT 2| AT iR FWE (2020)
T A & W Seary gREdd’ W
30 gIferan ey # g 2 6 AMa—IRd

drg ey U BR qDI | I8 I AUl
el & AR 4 wgcayel & wadl &, {5
W EAN 3fefrdRer iR RRefe) 77 @
Rerar 9ga afde R ot 2|

7

STefary URacd o 1951—2014 & QRTT Wk
qed 02 Sl Hfeqad & &® 9 A
3R et wor # @Ra am= gfg &1 o=+
e &1 T8t S=a S dTel &5 (ST >4
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R, () I TS S8l W 7 BRa® 2021 B 915 A0S off, ORI Y 77 @R e o (@afdew) § a9 e w®
e (ATa ST iR SRToN) BRI o | () S TS ERT A T A &SRO F T B aeg gl ()
Y 7 W R st w1 g (HenfAT wom senf, 2021) |

fooel) # ufdr gore et 0.5 fSIl Afewas
@ R | yafia arfifT g8 | S= S ard
HRIDIRA AT BT BIedx RATR) &5 &

e o (@) 1990 & TwE I AL

B AET H TSN A g g 8, O AIgHSA™

@S &3 H T @ <D A Afcdl & T
# BF arell qhary iR e & 0w ged
B R H IeorEeg iRrae ong 21 39 &3
¥ Afqwy # qUEE glg, ST SEIdl w9l @
3fd a® 26—46 S Afcwad & A #
B T 3 &, Sif fh Than 3R fEaeal
& W8 g @ T @I 3R 9T <, o
39 &7 B Od faeH 3R P W e
T TSI (RfEE Ya B, 2020) | ¥
YHR Jod feArerdl =nfedl (2500 Hiex ¥
W) H S g3 fHel @ dorwe Siadry
T B R AR ae # uRakid 8=
BT GART IaT R Fhal © (= 5) |

Rd RAde 0% gcd @ 91T "ol @il
2 (M R BRASH, 2008) | AT
fRAel & W® I &AM B gAY &
DI A%l UFIT B forg 130, Saoi § S
B BT ATIHAT & dIfd Ufds STa—RIAID
I 3R B B FAE BT YR A o
D, WA B fEsE N B I B
Rer @ik Wwad: &° a1 o 9b | <id
Toa fearerdl &3 IR Saenfid 8 8 W
f T R BT 92T Fhd & S WeT BY |
F® 3R fRewel & fge™ & <X @I ¥
Ahd & R R BRAYD, 2008) |
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fRamr (A feEegE ® wHu) @
U Elferar oems | uRdel g | 4l
A W B SuRefd &1 ded A
g (T s, 2019) | 3EATT W oA
o T 7 fh ufdd fRererh wera #
. T daa agHeda Refaat (fafdzor
goic, Sid {9 9, AR UREER0T) Bl
THIfad ST SR arg @I U Bl &l
UgARAT, AfUg Wdpfae HarEl (fReg,
%, gA@adl, S, M) W 1 ufaad
YT STeRT | iy, Sed fewrerdy el #
. WA S Y9 BT FH A B g,
§idf @ forg fower TfafafEl &g oot
BT T IR 3R TR0 & fgde fddhed
(@R, qardrr afR) ya™ R, ST @ ST
3R 3 M S H el )
Afha A & JAET AFaSId Al |
DT SART BT BF BT DI MMATIHAT 2
(Ff s@fe, 2019) |

WA 3R MHRD q16: Ry e

gU & [IRUIMRa®Y, T 3ReR & WIell &
IR I & - el B @l aRiei
P ASE P ool © | S RE DI IR
® <o ¥ fRAre @1 wifedl H A=
Sod URATT & FI9T Fols 31 O & (arad
$Ife, 2013; YaRATS ged1fe, 2015) |

Rl o9 3R ddw TS B
Ry wifedl # Rigs gU fRwEel g
B Y IRFARRIA #eld @ 981 #1371 S
e # v wataeei fRamet § 9 e
g1 3 =ifedt 2500 Hiex a1 AN AfB
SATS el &3 W U S Adhal g1 S
7d feae fawR @ v Reg & et
W G § IR-feAAe dfdar @1 g
g1 R 9M, Sea—vada aRgwl
® fiR SR FER fRFFe dawe @ U
TS 3R IR & BRI ITRReIIS
Y A AgE iR o wu | siRer Bl
g (gRare sanfe, 2015 U9 o9 9I4) |
39 USR I8 g A 1 wadr © fb

H G SR ATHNAD qI¢ (FoleT FoTs)
taa ufearg | HieEr sidel | Had
i & & Raed, S g=aar S=
ferrera & <l e W afed g € v
FH—F FRIGRI 916 & T < Adhd!
2, Rrmmfhre eiRre—2 ([@d—2; for 2)
@ WY H 9 S G @ | e 1000 99T B

IRTARRIT S T Tfersiiel yomelt 8,
WY AR & STeary aRad-eiedr &
BRI AR dealdl feAqe  Amr 3 Rerfa
DI FERINTT HRAT 8| gAY, Th BIel
QARG (Jreudlferd a9 HIAH @ "e)
IS IRFeIRe dose @1 g9I Al

B R I S & o waiw & (= 6) |

SR ol B T3 B 918 ASwlgS oIh
3MITIE el (YA UM U.) gRT AR
off (ara9 gauIfe, 2013; M gANS, 2017 |
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