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ITETE A & R aeh e wrm o ot % wfea ()
3Rt % AT CO, % T 7&Ta Ign (finmm) 3 i aeregn
6 7é)| 39 IR F g = agueed CO, |igun
ARG TiEdTEEar & ST R foRa T 2| aitome
feaermd g f argrse™ CO, Figum +2 ppm % &9 IfRUTd *
wiha i foredg X1 & w1y anenifereh &9 #f aged war g St
o amgreda CO, AT & aauFgT it dEAiRl & T
fferaa F W g (R 8 7 9) 1 A wRomm vest @ arrehfera
< TRaa fafva (NEE) aiftare feemfoet & fore < @ ft

T 3 ¥ T IR AR % W e JEEr
W& AT &, T4 THEH g & UIH IWEE AT § e
<t feewar 2R A 3 wifta fiy-smoTia R aitwerT 6t
ggg Athsa 7 38 aAfifdmar onft ft Sig ST @) ST
AfegE IREGRIEdT Sl THEW A AETHAT AR
STy IREdRiiedl GE SgeE % Sid SRl SAgiRar i
ISR LT & 1% 36 @ W CO, el % wie™m
ke & forg Frfeend @ | (WRrpwms., W@dw 9.4, g
qt., SIhad] h., JGE IR, %7 93T F QT IRd %
IR FYASHIT 392 GRUT #) dHaRgAg IRadHiera,
Al R® graraie, 142, g 2016, doi:10.1016/.

atmosenv.2016.07.023, 229-237)

[a] JJAS Mean
46T — -

R 8 : (a) CT (20002011 7 T1eT) 8 F7 8 R (JIAS) T% TV AT CO, WigW (b) JIAS WHHT 2 &
TARNT CO, Figur RAGTadl 1 iRl (o) (b) % I, Wg fa=ag Bl & et (@) () 3% (c) F A9 i
Tt w7 TRaer SRET 99T & Tect &) JUTgh ) ge1 g0t FR e 3K a1g F AR defigaat

F et 81 FHEa ppm A €1
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[d¢] Difference
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200 —|
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{000 —
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R 9 : 149 8 & a1, Vg CO, ¥ Isalar ey & forg WRa & I 73°Y, 827, & 19 819 @ & W ¢ 9157 a1 3K 10'7.-40'3. % 1000 mb-
200mb F R REaarmg)
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c1y] 3rafdI sictary uRadsiizdr vd gafopsire

i fgeren: sf. afid goreeff @ f. . aesfes

I * YRA % FW JaaEdl yEE & foe faftm q@igam
o U Iy wEE JRUE (Geds) wRedHEar - we
AT T AT FTTerd 1| * T “H;El aRedd W el wEErE
. e s daE % R A w A AR 5 T 1 e el
o TR 2 1] T T . ?{aﬁqammwﬂmmqﬂaﬁwﬁmé
%ﬁﬁg 3 o et 7 Telg TTshATST! T ST LT
° ‘@Eﬁél =Xy SAdTY STt .
et o AR AR wREdTr % v qf-arped
CLRERICIE IR CLERTEIRMEIS B I CIREE R T 21
o QiU U R S [@ WHET W IR & Wiy, g <l w3firent s wagE|
e 2 F FW SeEry wads R Sy S v .
' o U UF NEY QT T TN ek WG TRadARiTerar
afad-reiierar & fafia el st smmind Fe 35 R STt Y TR
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> TAAATY UGG AT, GaiaT=eRdr Ta A9
> ey TREdH A T STeT TRRT SIgEe™
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stcrary UlRacloflrean, gafoprformdr wd stepurieI

TrerraTenss wfafafeat

T UF Tl WU 9 Ui T TR s R s
T 2 ek o Toreft & 3 <o gfdare et aashe wherd it
W geft G FgH | ITg, 39—, wedl v e %
ToTieR S SR e, TR TE wgd % T dWE W
AR fopu o1 @R | 3G R R Mg B R S R R
T8 AT ITTEHT F Y- fora off swmTer R Tk | 3 3eTg
Trerteor gat T o 3 T o 3 v o arg e
Eul

T ATHEH

YA aitEd-aar, a8 2015 6 ABATST FEE e
LI

I8 2015 & IS0 ARG H FAEE H AE TEE H
TUSATST & | oy ¥4 8 w1 U T g S A e
T AT L TG 2 TR U TR & 3tfereh Frami 3 strergean
1 2| TEwEel hee S8 6 qrer o Seane A wga ot afa
TERIE B gt < 18 B | 56 AT TTE <61 5 S AN gy a9
2014 T3 99 2015 W Q) HHTTT SHIGE # JiHUTa § r@remer
FY T TE HHT % R AT ¢ 3R FS AN A 39 A
STy UREeH s U ATeaRe % ®9 # HHT | TISareT §
T 1871 % AT HGAT JrEUTA I TF FI-3u0 TGRIT Har
Tor ot 2015 ¥ T9arte FiEuTa 1 SHET SR QY SFAIE ST
) e TsaTeT Jiura hi Mg aRedehierr % gER @
3R a9 2015 % HgHT IR HI Fearg IRadT 6 T
AR % 7 H AHT A1 ST ThaT| 36 THN, T4 2015
ST TS, G TREd-ierdl 3 €E ST T % See,
e gl te HiY % Fpe ey hil uh wor 81 e
gaar & for wra Memfae v (sndune) gro ame=
a1 & 9 TR < I e A1 A ARG T W S
3R ua A ) e & aR 7 o man qEigee wearet
gieara & dgg FHH 1 @A T <1 ekt o (R 1))
Ig gae oft a1 § % aniait waet S9 o gt & Seae §

Fiffes R9id 2016-17

yTfer % <Rt <hY THET T HeN UGS Goi 3 o fore 3w &
S BT STETHE! o1 ST Shich Tohall ST &, TSTeht ST
Toramt wd iy Sqfent gra 37 gfwt ) ugeA # e s
2 S sgve fere e gftma afadasfierar & gl W &
IR B (FerRvit rfgfl, e, T@., veas ua.,
ugd RadTeiear, ¥ 2015 $ qUSAGT AR TH
FuIqIS} 1Y, e qTEH, 111, 3TEHR 2016, 1182-1193)

50 @ :
All years

| ISMR <-0.5

0.5 <ISMR <+0.5

ISMR > +0.5

40

% Probability
W
[~

3
(=

0.5 1

All Years

NINO3.4 index < -0.5°C

-0.5°C <NINO3.4 index < +0.5°C
NINO3.4 index > +0.5°C

40 |
i Ii J_L J_L
0 -1 0.5 0.5 1 '

fai:(@ <@ 1871-2015 % T ufg ga I o
(G fagifd < -1.0), @ 8 A9 (- 1.0 <am@=figa
fafa < -0.5), G (0.5 < GEAT=AFT G < +0.5),
I @ SR (+0.5 < GE=NFA 98770 <1.0), ISMR % @7
Haml % IoeTq ST (A=A faEtd 1.0) AT Sgie 9
= @ = sreta aE=iisa fagtd < -0.5, F (-0.5
< FEfiEa fAgTld < +0.5) SR G € SR T STAIE
(=g fAgmfd +0.5)1(b) (@) F 3% a1, R A1 3.4 %
ferg fagafe gf 3% (f@mfa  0.5°c), gmra (0.5°C
fagmfa -0.5°C) sk ¥ (Agmfd < -0.5°C).

EENN
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W
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]
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WA o FHWATH 1 871 o HUL JTRUTA Tl qTushd | warfua
i

Hgdia AAfreRad Td =dad qruskd IR BT sy A
JieuTa & ARreEe W IAary TRadH o T 1 e '
IH-Tavie & &fta STorayg Ty o1 I ek WRA o Ui
TS &3 o HR R ST 3| Siearyg 1sE % fog
&effa Sy (PRECIS) YoM & ey Yaiga™ Td
SITEYT I 3 hg, I, B foepfra fope 1 B) wferew 1
a1t 50 o ot & &fost fadgr wad 1961-2098 & waa
rafy & fore gféror wRrnd wia % IR R fee I §) 74,
TS hg, HiEW TR FRETEE (F.%.) % Thied qEigAH #
Jia&q sTffiraareti ! THEigd T (QUMP) URESHT %
oefM HadCM3 T SRIWT ek 39 T 17 Tl &9
Wifereht wg=ar (PPE) & W i< TR0l T SRINT SAaeehit
ey UitEed 99d (IPCC) A1B uigea & onfia asfta
STeraTy €Y % 138-T8 o ITTHN o forg fereien whefian
feufoat (LBCs) % forw fore g &1 w&wr smigidia wwa
(T 5 %) I Srgr aeft guedia &1 (15-19%) &
SR s TRt (S7-Ter) gfvoma & gig 1 Fora & 2
AR TTATSG] < 7 q WEAH U9 W givurg (20 A @
fe) el Wi Mg # W IREH & Wehal g Wie
AT &1 % S = Hohe 34 % o A -vd wem
(wre-eriier-us) % forw wrew srfeman wadr vae s
3R 3fiq =g (Sai-wEdt) & fore wren =gan gagE waq
ATashH 2 1<ff STaTedt oh 37 e THTHT 4°C GRT SSUI g Fehll
B (Uead wq., Fowvit AT, FICW TF &., 9RG &
FESIAT &A1 % FR BT TF arEd 7 FENd aRad,
qRCHTT U SIATSS FATSACIAINl, HATE, Taa)

2016, doi:10.1007/500704-016-1999-z)

et T Foft 1975-2010 & IR AfFw aTUER T
ERUT qRreRTSTST H At gyehTa v uftad

et 7 gioft =, Jurer 3k Wi & ot ardierd < T T
1 T Foft B) 7 worreht 3w St e # fraw ok
IgvaTe &t § TGans & fore 3= wmed 31 ioft & ol wer
% T R o &9 H Taee S i a5 i wXida war
R SrraTyg yierEiierar, Siearg qiterde 3R Sierarg TeRTsTg
¥ wifral ot org # ST oA o Shfoee S@ f HfY, Ja
Toftrar wo weiftm aftes dansti & @9 8, | 99 S
gehdl &1 et T Quft & FW TerarE giadasiear @
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Iuafadt 1 1€ RClimDex %1 ST hteh foram mam| o
1975 ¥ 2010 % % ¢fe qUHRE ST (20 WIF) R
STFRIVT BTET (50 TIF) HT ANT fysdwor & e mw) uRomm
wefifa #e € o Mam el Hi s ud dr og
g1 ¥ 1975 3R 2010 % e AT IR R e ifteran
ATIsHA (TXx) Wi g9k 0.1°C gRT 57¢ T 3R =[7a# (TNn)
gidl gxreh 0.3°C GRI 51¢ 77| ST Tl <ht e Tt ReHl W
og 73| TR = qrused i 3 IRa-Ti At
&I g | gaidt § enmar fafre s foeemn, awfy e
wfem wifeadht ®9 @ @reieh T8 o) 3907 fed (TX90p), 3w
T (TN9Op), I 2R &t 3@ (WSDI), w& e ausen
WE (DTR) feremisr wediy RIA W &g MY, I 76 2f
rfehad TSR S AR TR TH <A i,
(TX90p), 3&t T (TN10p), WSDI, 3fia dr s1afyr g
(CSDI), DTR ¥RA-TA Bt 9T 3 9! W g1 & 7g
Sreifen Sfia femt =t T sig 18| Tyot anfifer gfdara e gftuma
derar # i g N, Taitn W g Setaty W geE
ARG TEI foham T, ST o TR Wt WMl W SHERTd 156
feAl i dean wg ) uRm ka2 ¥ R S Siwey
T T Hehe ZIVN o UL 51¢ TaT &, S AT bt ATSehaT i
wqft i fas v e Hifd Ffgared € (97 o,
SRTET @, YAt T, gan &Y., FereRvlt s, Hivh T
SOt 1975-2010 % FHTR 3 ATI5HH TF STF&TT TIHIBTSAT
4 q ged @ URadd, ISR SHA o
FATSHCIANA, 37, TGl 2017, 1066-1083, doi:10.1002/
joc.4761)

Y 2009-2014 & A UfHA ART-TTTT & & FW
WREATA WIS TG SATaE Y ST TR Aag- aeT

Y 2009 | 2014 % foC gt g st <At Tt/ e
TR o HEEFHT & 8 TRt WA & = <famor ufsndt s
() Tk Tty T STTTAiE < Sl ST er=amur foRam TR
o1 AREY Hew o 3R TR .S ¥ e /Fea- 1
Tufoafaar, &t 3@y Wt W39 & METEOSAT/
MTSAT T foefaem, fanfast suwg e ager
e % e SwreResiEie wshata gEen, wERd (T
e @iy %) /TRt (W swarg R
+g) B Iufa I1g A vam 3t Tar (NOAA) 3umg
¥ OLR 311 37 6T 3 fore s ok ymifives S 3 afesi &6 fomg
aTeare 8 W TR 1T g e e o o A 2009-2014 %
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QU TR 3R 3htet & FHR A8 i fafdmt 5 20 0 ok
1 57 it g aiEi o g 17 9 20 W e 23 WE W 6
I % 9 TF weud foEemEn 71 56 SE1, FEErR §
SR AHET ST % fore arrareerss &me = 12 & % Jafafy
= % foaeg 0-19 &A1 %1 T 98q 9qa@ SRRIa o
fara seeTa % AU SR 1 STAwe A F g sy
gertera foran | 9w TR 6 yae faey, S sl feg
TEMEFR % SR T8 2009, 2010, 2013 3R 2014 & ufdm-
IO I AEEATHT & % W 9 2011 v 2012 # fiffa
7o, Yftra sreera & forw Arer fomm) svearem 3 |meR @
R A8 guy IR Wil & seoa o, arRedl faswur &
T B 37 TSI BT TTHAT S WA THYET ik 37 GagHt
HeATe! ht Y{EreRT %1 AUl fera| aftorm = fexgeman T AR
AU GHY & ATEUTH HRA-99a & o S Ffda fasma
o fmfor <t srafeufa, Foan ot geem w fefi o e, da
TIfel AT THETE | YA: e A1 O ot 3Tvarg HEerR 8 e
T A ST/ Efea gt | Feriwon 3 stamma s fom gfar
TS ST <hl @IS 3T Ef&0T I8 STl IR 3 &1 o S wfed
grEd foenre Iwrkieasa ST ufdm Tang TEETR % W
Hfed g ATl & A9 I3 § | STEIIH 3 I e g o Afdrn
A Ty S IwH § AT8e TaigHH % fore s fohy
I §, 3 qREmE w gER § SWIh gEd Wi
TREN AT w1 FNfoa I T Thd &1 (SR
. b, TREER wa i, R e, 9 2009-2014 H
Fafer % S Afera Wl s AR @ i Il St
YRA-JIA &9 % FR a1 TR, HEH, 67, STRER
2016, 803-828)

AR 8 % HaX TRMM Fi2uTa 81eT (2001-2015)
UG

formar vigg o 3o € T % e, Wil & % S g
nfafafy & yaer st orRft 8, fo@ ad 2002, 2009, 2012,
2014 3R 2015 7 =8 3R feufomit s aRomm gam ) =&t
R sTeht 3 o oft aftera anfies gfdura & i femem & 5o
TR o AT 3T W A e 1 gaTT, 5 fop ottt
T Sl AT 3 AT TR 9¢ & 21 el Y 711 A 95
gig fafir smirmrett 3 e o ey sl R 1sma e Hfv-
T 39 B 3 HIT, AHT IFOUTA HT T ST T STt
TETEAL o BRIV AR WY & STAfIEd Ieare o Hiy gaedt
IR AT AT TS e o feTu rerwarh g |

Fiffes Ra9id 2016-17

qgiaeeh

ATTerR ATERYT €9 W T Jrodd gared Jui qrdt W,
i eTRa ©R I @ SR Y Haq ST |
wnfea gfdara srer 8| adae 3, dqut wiw § 500 a9t et @
31fereh T eaeh WY g % QR 19T SIS THid oL Tl
81 T ofi, T 0 T (SSTETEEY, AEITE Todl
odff wm, oTEw, gREe # IHw WE gie) % g %
Hiehg TF A AT § 3R INIEIH A1 qehiehl HROT o
Freritor KT KA 31 W@ 1qul ST A= Wik el
YAIHT <hl THIGHT Tl 7T Tohd & [ ITforeh a0 AThg
ht T TSt B ST -menia gfvura Ieure v feufoat
o T ST o 3 ToTe ueh e forehed 3

SAae B1eT, WEER e 0 9 W, st Juctstar 6l
HiSTS T oy wTe A o foru, rgaeehal Sundier srer
SENT SHEAT FTIeh THE shid & foreeht w8 &5 S dew foqe,
I A YfoEd, Soardl AEEl e § sAue
I e 21 TR oft, 37 <1er R Ifdra grer % e st
TTHSTEIT 3 WY ST ST 8| 3Te 3 a9 2001 | I
2015 3 SR IR & % S SFUIIEH HET g & g
Iwhieseia gfdura AE e (TRMM) ST STer i
era gftora st % A yei TR | it fgemn e
a9 2008-15 o G $7 QI ST TY=AN b AR o s
Tgd % U@ aNt ot ofafy ¥ U e g1 (Fff
TH.TH., W&l TF., YRAIT 87 % SR TRMM Ji397a Srer
(2001-2015) FT FoAT, Wi I AIFH, 2, T
2016, 1-10)

IR g AR AR @1 daE SR AR e
HIFEE ST T SOTHH £ & 2013 3 2014 T o 7588

WA ITHETET & S a9 2013 TF 2014 % Q FHAFE
HEL = ATE Al o QU g g1 oot SAee S e
T TR fohaT| FTETifeh I 2013 o W 3 T % Suehi
o amiRes Afae iR doam e w1 ereeen R, o
2014 H 9T 6t foreier 318 31 U Heat ST shi el
off| T 2013 1 AR JTEUTT THeh GrEiare ATE HT +34%
SEfe 9§ 2014 H, Ig -43% Al ST # wEEm H
It/ Sie. gecrdt aRe=tor o s wfagfe wfemned
g wnifera gt 31 w’g A 2013 (2014) H, amiiies ti@e
IR Frgraw WA (e AfT@e it Wem W) &% I
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RO # B T HRUT 7% o gRH SR Fgedia yRe agrmR
& HHR 3 vad (&fior) dagA an (R 2 ; OLR i smm) |
TG IR Jeret (&fior) TRIEl U STsRigyl o T ShU:
I fagadr Wi TemErR o gftrr TRde weEmR %
SR e (afior) Ree R § gem gfir wRdlr weRmR
% SR T (&fior) raigu A g8 o dishieha (&fiufiehe)
ferarm am) (Fem 2; MSLP : Tfi B1) It wige o fagardig-—um

yarg (Rer 2; 850-hPa ye:@fewr) R 38 WohR AIHEH
e =t gge (&fivfia) foram| (amee o &. 37k faF
#. ., I QYA YR GEEFR 1 G987 R 9
1S g 7 &1 A : 99 2013 3R 2014 F Th G
IR, TR U UrATss Frnifefore, 174, &k 2017,
477-489, doi: 10.1007/s00024-016-1341-9)

(a) May 2013

£00T
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{(b) May 2014
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(c) May 2013 — 2014
S S

20°N —p

for 2 : MSLP (7 B7T, TaHiT), 850 hPa a7 (1T @fed, ms’), OLR (R 7T,
Wm?) (a) W 2013 TF (b) H3, 2014 (c) TS 2013 WH T 2014 MSLP
(af@rsit), OLR (T B19T) Td 850-hPa Ta (7ot Gf)
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Iq—q G

AR AT a) ED ()JAS)
o i ¥ vt sirarearr 3 siee ¥ wf P I

R v et giuTe Sy aRad e

o 9K, ISM gfdura @ grft gt A 3 g agema
Wehe Torar e 1 9% yrm T § fR ISM Sftuma
wihe-&a (ED; 6q g # &4) a8l & G
Y § 2t /i, et &g ((MD;
Aeg- e =g # §) % QU a3 T @
IR/ =quiy gafa (ND; sy & eerfea) war @
< g a1 & % v P Y el s § s
ISM 3T  smae wwia weRia K §| s
Y@t (R 3) ED, MD @@ NDaw! & €ee ISM
gftara # aRaaHt & fore Tt w1 fFefa
FLa1 §1 ED 991 % dNA, IR ST % IR
g it (1) ISM 3R ara-ofirft sera &=
F IR I Gae 5 GT Gafva T TiE=on
BRI U ez e qeff weTia TerErR F SR
o St feufemt <t T (2) ISM 8 ¥ IR
T TIO W Tt T (3) e frgereia
IR Yare 3R e g i sfe & wme e} afdm
eI wfoeskara o qa it 3R SR ISM it
T qY e § 3R (4) TR STERIT % W
I grseie e Ranfaat @k g @ Rae
o 3 fepra gt et wattia fer ol e
ISM &= % R 3R &0 e gfdara et
H I GhaT 8, ¥ SR G gl 8l (Fed
909, TV gE. 04, gRvic 1., sifera .,
R v., gy &., 79g @491, va B 4 st
STy 8 37at & Yfar Sgfear § TR sy wgeg
g 1 sRadical, FEHe SR,
ST, S 2016, doi:10.1007/s00382-016-
3233-1)

s feid 2016-17

30°N
20on " ST

10°N { ¢

10°S

20°s +4

30°N 1 ¥
20°N

10°N {i°

20°§ +H v v
40°E 80°E 120°E 160°E 160°W 120°W 80°W

i 3 ; 3 t@nfR st (g) ED g3 7164 (b) MD T4 ¥ 7 & G (o)

MD T ¥ apreg ¢d Rydear 3R () ND Bgaiw arsg & N ISM
giewra F aRad-l % forg STRgr BRa! #) W5ffa war §1 g0 ai e
g TRG=Tr iR e dit it IRG<r ERT $11 &1 SEarsr
9T MY I (TohT @eT) =7 (A7) arsmsea arasns (H-TT &
L-TT) Frefda #ar 81 F1 6 912 a1 e teres digar AeRa war g)
ACC IrTrarhia TRE=, CC THardm wia=o ik CEF Rgaa
IRNATE

e i
Y \ (1] A ¥ ;



s gfe wften & swwfadta wrdia wgewR
ITEAT AT AR A EE g fEan

Yffa wwdl Iveael TR aAfEfodl gl g
TG i SR A § IR waT Dl THR I @ € g
¥ UEE Wiewlw q@igae %5 (NCEP) & <ol
YEiqeH Womedt 5o 2 (CFSv2) it wfeew, R 3w
AR % STETar FE A Hge g g fwn w8,
IHeAE URdE qREPR (TIO) % 3fia fifiw wa @
AN & i U F U T (387) IHaEY (Tagiy)
T AR Teftia e &) wiew #, arfrman mf afefa
150-200 . TE§ T ot it <t &) T o st
a1 & o6 o SRRt & wae 3g ATeqvl gR aftia fasr
TIO ITaaEd a9 % 1T oo w7 ¥ fordigr ¢ (R 4)1
wody Yha o Iqmade m Afefr o adfia der Sk
TEEFR S fRrar wfoes ¥ Ivaadw ™ aftEfr @ ol

= ggg war #1 R Tad ya1E & TIO 87 e mf
IUHE T il AT SHaare GRT TIO &5 % ST
¥ & T wAftFfa & wfe Fifte w9 @ AR W w8 T
A TEEPR % S, T Nidae SIfAfy % wr0 S
FATHREROT C& AT TY-WavTaT =t e e &, i I
T 1 T a1 Bl I0, 9 vgErie Wite
Tiedig FIfEF TeEmE ST qoel e & geE
CFSv2 7 armeaet & St srmear s i wfer st §1 gaget
G YaiguHl % fere Suaadia a6l STgE R o,
g g Yo A U Harg 388 NAUTEAT 3 I8 Gl
e} Fregor Y srawEa F FY-YaT Ygu w2 (vied
A.94., IR €., dMAam ., aEvier ., wiEr
a.vw., Tider an., Uad W, & @ goew F
IO YR AEETR Ivqaed arhy Al @ dag
NG, et ATw fefernet SATTTE, 46, RaR 2016,
2863-2875, doi: 10.1175/JPO-D-15-0245.1)

(a) N2 (b) ERM (¢) (shear)? (d) VTHF
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R 4: TIO % 8§17 3ilaa e & wrorgw %) 25y TRBRFI (@) F2-3aon IGhY (N'; 10°5°), () ERM (Jni”), (c) e ST (107 5°) % o7 3reqer
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* ‘shgdie ud foreqa W eiga’ 3R oy T e W
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1Y g T ToRa T qEigHT NOnter o foreRr o T

?:

Fiffes Ra9id 2016-17

o g W U AT G JAEI T TR qAiHH %
fow e quia: gMa aEEPR-agHea-gf gl
Tt %1 forehTel ST 3TR YA G&TaT 1 3d S|

o TEaTg YEIgAH SOTEl (CFS) & T grer w@ifiemm
Tt %1 forehre

o IfT WEMTR-TYHSH el # STeeiientur ATl
! 39 ST

o faftm Remferss SamT W AR TiteRRiera 1 ST
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IUE AL ! GITH S o oY, 75 3775, &1 TH. ST TR
T AT & forw i Su—uREieret # fvm 21

19



> B qEigHA
> oy W gaiga=
»  wifaes afsratstt T uTaeEtor va s




IT-TREST
seqdie gatopne

TererTaTeRes nfafafemt

quta: gitwa wmr aieerer gfeea &1 SEeT @ ge
EGCIRRCIERIERG B EIU

CFSv2 9ia&q @l fasied @ T126 Wad faded (e
110 Top. Y. forsie < avged) @ slga T382 Wagdt fawea
(zrme 36 o, oY, & &few fadier & gugew) R TR T382
Frr & v g qEigae § S e 1 o7 it
(6, 12, 18 UTC STl 1 T4 ) & a1y fafde amer
feufeat (faftm afei ) o1 w0 e, qeaTd qaigae
(TgIeT) TR 30 9Nt & T T382 % 36 IR W
Tordie = Y Yfma AfaeT CFSv2 %1 WRINT e R fohg g
%1 7 HPC WTH &3 % 918, TTi&d 92gTe H1a ol 9q0) a5
W farftm afet @ ommer feurferlt % wmy @ fpg wmar €)1

s o, <. wm. § 3= Fareigs CFSv2 e & s grn

a9 2016 % gieOT-ufdm WA wgda giaw %
AT Tiaeh I SBgea qaiqaT

CFSv2 (T382 & Taed faved & dry, @faer & 38 for.ft.)
o TefiTam 3= farsie o ST i ST ST el it 3T
feufeat & i g o 2016 % aftrr-ufim e g %
ToTQ SirTTeHe qaigaH 3cad &t o fore e mn )

agA fove gfea Tl gfaey W smeRa SFRTeaS
yaiqa 3 ga 7 o a¥ 2016 % 99gT Y (7 &
&) & SN aHgd g, 999 €9 8 W % W
nTeAed, datafe giowy arer (LPMA) % 111% + 5% &
S aaraT 81 O oft, et e Qv 2 dalafe sitaa gftur
* 97% F Y GHI F TaeH ura I
SIRreheTeAe YaIgAT T Gouar 139 3w e 3 6 58
Y 7 GIETTT GH G 19 3R ST G F G T
8l

T 2016 % SRT-TEH AT g U o T TARTHH
wEiA i AT, ST 3R 7 AfgAl i orer feufer sty
ek L TRt 71T | 3ET ST ot SRITT 47 T o Ay fiae
=t atrer feuferl 1 SRR ek 99 2016 % STR-T4 A
g MU (TRAR &7 % FR) * T TTeHs @A
Iead A o T fera 7|

Fiffes Ra9id 2016-17

fEewre (age) warn: dufalr usem s faftm
TSN T TEErR e fRfrt o wmfdt & wrer 7382
fersieer o quir: gfita wiew CFSv2 %1 v stk R
FUATHAT/ATFAS rEA Wt F SR qEigae

WEATI: STHTHAT /AN 3 Yo frg o € ik
TATA AT S ohl Traat TR 9T g fofa T 2|

yfaey feerma @wml: T126 Waea fader (~100 faf) @
T382 Tz fawe (~38 forft) o CFSv2 ufee o wgd
AgHEEa Afast fave & WoTa 1 rea R e j1 3
FTEY F| 1 Ffe Hifeeh! @@ F CFSv2 T 7o i
Ak Wfoeq T§ CFSv2 o wxifia dagt ot gaw sitfoeht
AT I 3T S % forg e | el e wada
ey, Tg-Talt ok Ao 3R Tl 7w gamiaeRl CFSv2
# Trafir frr e

e Sgaam™

T M & @ giig ey qaigae Wunet a9 2
(CFSv2) & qdeardi gatgari # R da g ?

e Ft gfioft Qe (ENSO) siaranfies amer 30T W Sieerg
gREeeitert <t T yg@ faen 31 wa B & @ fafa gg
(fafem @ s ot Rt 3R e el Wit/ aearardt waia
T f+AY) BTt o Grehl 1 gt 1T T | A Q) e aifyen Sty
! faftr adient & wurfera e arg e §) we g qaigee
Tt <t e Heig X TISH! & are-we T P o
T g i TRYIGATIE TRV F ) geht war ) i R
ferenia geta qEige giaew 31 & v el & gt <l
i femem & wwdf 78 § o 31a & qwenl § Wl Tftsw
g B (ISMR) % gt qeigAT SEd FH q& W@
T T TE F T Q) v R % et ol Ik qreEeEl B
ITTHING T # Seraryg A Juredt a5 2 (CFSv2) 6
T Nfowd % R GATGE & 1 queH i
T e §1 CFSv2 % 21 faftrar ferdem, weh e fardve T126
(~100 Tereft =1 forie) v weadt @ @i ot fefemit (IC) @
Teh 3 Tl T382 (~38 TorfY fordie) wererent =t wer ft
et % hftreh forehra 1 3TeH R o fore g e S €
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(Fr= 1)) fafea v i sifemma 6t wg
foen e QA faweAt & CFSv2 g
Femgd® wwfza fran smar 21 7wt w
7 At 6t Br-yef s i
EOF % e &g fofer wire &, St &
1Y 39 FB Havg Aar 21 fafa @@
et & e F swreReda g
HEETR | §g |aqg 1 a9EH (SST),
E: CRCECE I I GIRED) S I
Tags g BEl § 73 e @i et
T % Gl W HT N 7§ daon
= WY gE & | 56 T, SRS
AR WP S9R AR o & 3
EANH T382 & Jguit & Foidiah 3 F
ww A A & weag sifge de
EANSH A 3= fa¥eT % T382 wad
(IC) ugeT ¥ 3t wd §1 3 TR,
T T382 % wad] o1 feufagt (1C) =t
TEETe i g # QHT T AT & gt
# - e ey s T 81 ey
e A gt s g T W s
A JUE (ace = 0.55) & HgEA
EigaE % foT CFSv2 T382 & 3=
g & foIe 7@ &Rw g| R o, @
1T & S g @ IS g el I
fordie & wfeew o oft, wagrg of s o
a9 TE ¥ WE Te w9 a
CFSv2 # fogadim wemad! wema
HEEFR & SST fmfal & dag R
fogada wexadl yeIa AEEIR & W
fien % fore wEdt ICs it T@a o wsdt
ICs =t Bigat @t ICs % fore wfoea &
yerer 3t Al 2, S wfee & St ww
e gt % wmE B aew @
YR, CFSv2 Sfa&q #, Weria SST Helg
g o gy e gt 6
QEigaT g Oet Y gt st veee
¥ wiews 6t e & e & deifta 8
3 I= fovie off s =R At %
soft o W Ity g % v T &

22-

il %! YgTHA & fore oW 31 (fge e, va w.u., 9k ., 0@
#.1A., g vW., USfiad H., S U., Qigd %, 07 A & g gy
STy YaigaM SUTelt a9 2 (CFSv2)# qEeardt qaiqarl § o 38 §7
FAEUT TEANNGE, IS, PR 2016, doi:10.1007/500382-016-
3305-2)
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Ed & B 1

R 1: ISl Taeadt (wvian) @yr gitum (SmEifa) Ssat (Su 99a) @
qaFIcT H13.4 3899 & Flama+ 4 914, 21 126(7e7 94c7) 3R 21 382
(F=er Oe1) @18 ik o st 2 Senetrd & |19 erfet ofk Sfoem fahar |

f&w & st W wg-Fadt faw 9ietn & wwTE : ATweTs Atet (Noah) @R
NCEP CFSv2 % ara e

a1 (Noah) F9H 2.7. 1 ITE4Td Ta af-ied He1 W & €I Ul w4 e &
T AT &9 o U e Y Tadi Wi (LSM) 1 3 qoiad! areaeq 3 i
% o7 # rfFfedt =1 wha femm &, <t et (Noah) ¥ 3 w g@igmfaa
TuTTeA} <Rt SETAT B ST ST Wbl & | T1ST o g i 36 STl 9 s % forg,
T Tg-wiA fgm Ao (Afeman o Wi as) weae T s 31 SiE e
T vaterefir qaigam g (NCEP) & Sierarg qaiqae surelt a=i 2 (CFSv2)
%1 YfH g8 9 7, TEfta AT ft CFSv2 s T gfaa 3

i et % @y CFSv2 fem <t meud ot 2 . 9y aqskm & g &
ATeehiT YR Yohe AT 8| Tead! Aqi-eh Ta GuTer STl § F91 55, CFSv2
TR T8 % g & gar 2 fir . /feq < siftreraw g et STHETdia < S
T ARANT F ot B AR o T B e w9, 9g-w0d fem Fem LSM e
Tyl T T 09 Rt & g ot fisag wtar #1 AtieersT LSM
T2 g (e & 37) & S T it e, fam <t weged (SWE) wa fewmae
&7 o IR i 93q GaR WeRia +ar 31 faw i mewd (R 2) w6 SWE # s+t
TG GIR CFSv2 g Il & TE §, 98 W fg-uy yi-agrea wfigiE




T o ¥ (afeem LM % Rreia)) CRSv: % am £ & = fim S meed (v wren & wm ) F aRER o
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o 3 CMC Tepa s wftreT s
7 IFRT ¥ YO AftT 995 Wiiw Ay
i &7 (g0 s ot B0, #) wefifa
e 1 E_0SS g e s i g5
I HFATHEH T & TR o S a
i Rewe afEY & o & o ?
(erme 10 el ot Rt 3 ifteoe
T FEAEeE WA 8)| @l W,
AeA_NSS # fermaonr & Jwor & @
wRmards fer @ gl CFS_0SS aui
fer =g ¥ I T & oW
witrarwed e # (et & <7 @
T 3.28 9 12.35 Mmool i) |
g AAfT CFS_NSS # s@ v gg 7%
TR A

CFS NSS g SV arad § TRd™
ITEENY & SR Aftenew 2 . fRm
R gl T W AT (TAS) A
of Reemn ® (Rew 4 ¢, ¢) | CFS_NSS
# gftemr Wi ety 39-mERiT % FR
IeRaim i FHie v a=ie g e,
w1 i 31 CFS_O8S Y gomm o Segmr
Freem 81 vk A sfEf oo
wsseE yeo ® ot v e
%, o et f ISMR ¥ sEmET w0
et dver wrRg ftaw =t wfam
W wFd ®l CFS_NSS s A
FEEE TG NRvET § ST 0.4
1.0°C gra 3f waftfa wwar & (R4 1))
e W % wrg-ary [SMR 3% e
# deies T fowem § ol @
CFS % At =k & wehp R s wpamn
{ (mpr ¥, g &, SiEw
TH., Wi vw. oE. SR proe., g
IR T G-Cd R e % 3
AP N T@ NCEP CFSv2 &/
i, wiwr sifw qeaiaw g wisfier
ot Rreevm, 9, WAl 2017, doi:l0.
1002/2016MS000845)
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3 4 : (a) TRMBL b) CFS_0SS TR 3% () CFS_NSS TR 35500 (d) TRMM % amg
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g & ol o () 600-200APa GISHERTS OTGET FT RIS

i Qg womelt W s WA e R % wwmi gt % SR
g e wrh gt s i

SRefR e A g = g g SRE e & fag gyt
= §1 Fgw & R g T it = qEigae 9T 3 % R
gEr A SR 3 @I eI W gy e #) e aga o
wrg Ared it w1 it A i R o el d i ddt e
BT 5 U HEwu ST T § | S S S A Sl o 9
¥ A o & T vt s oo e aiE % sl wr | e e
(Fremfey weeag i, ACC = 0.1 & 0.4) fiemm gom &) daddl sl
e & % 7= frlien % ey Q@igaE Yne 99 2 (CFSv2) T382 (~38
.10, ) Wiesa IR ARAT (ACC = 0.55) % smvft o R ol st e gt

YR Ty diew A See, oo



A

f¥aTa i Q@I T o B IE ST 1 TET FF, o 5 ¢ # Fafia & S st wreg gfEara <R wfes & swofi

T YA 98 290 0 o forg fomam man 136 s ameimeia Y AT 8|
gt NWI, WCI, CNEL NEI & SPI %7I: 1,2,3,4,5 S
(a) DEFICIENT(MD) (b NORMAL{(MD) (c) EXCESS(IMD)
S SN B | U TR S S0 f

70E 1= 9OE t00E 70t 80E 90E 100E 70E €O 90E

1
80
U . (o) NORMAL(T126) (1) EXCESS(T126)
PEET I BEPEE EAPERP R Pl BN ST S | PIE TP SET G T

10N ~

70€ 80E 90E 100E 70 80E 90t YO0E 70E 80 90E 100E
(h) NORMAL(T282) (I EXCESS(T382)
O U SN T | P I G
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R s: 37t (@-c), T126 (d-f) @& T382 (g-i) ¥ Hvaln, swaitrs @& amr—= 91 3 forg Bgata Jwa fAgnfe &1 9| 97a & 5 quardig g5 &
WIRre vl 9 (o) R 6T 7T &1 Sowe @@ v & o YiomrT agaay Yoeis Nowy steiE! (d-i) + v Famiae ¥)

7g g@r o @ b te F ¥ ofT querdie &6t 3 = e & s e o ol § o 59 TR, 98 e gEar sefia st
St R AT qaige g fememt § (ameft-1) | Pt ? (CC =~ 0.45)| (g &.9., gdag v. wa, Rg b, wam

fodig & wfesy it gamn &, 3= fadier & wfoew & v
2Rl sridia ara B S W atf 851 F R 1= qgar
1 3= fordien 3 wioew w7 weelt % ag-wy SR A &
ot an T e A & g qradreml o ot

s R 2016-17

., wid ., TenyT v 3., 9gaE ., .,
TSfiaT gA., T QatH Yo 1 590 #a §¢ 9% &
GESATAY &3] & SR HGgA1T A1 qgH gIR9Ia F7 qai3am,
et AT grEgIetl, 546, a1 2017, 103-112)




wruft 1: Sied vger & faftm o ke % faig wia % ofe e &5t % SR JTAS gitum 4 geman oy Fiss & aw
(@) T T382 (T126) <t garan bt Frafirm et 81 Hier 11 95 % 3 Foramearan vt ) gia it 81

FEB-IC MAR-IC APR-IC MAY-IC

JIAS 0.55(0.49) 0.5{0.37) 0.4{0.39) 0.24(0.19)
CNEI 0.43(0.22) 0.35{0.15) 0.26(0.26) 0.37(0.42)
NEI 0.45(0.08) 0.08{0.03) 0.11(0.09) -0.00(-0.16)
NWI 0.41(0.21) 0.29(0.23) 0.09(0.36) 0.13(0.17)
wcl 0.22(0.14) 0.18(0.21) 0.15(0.17) -0.11(0.02)
sl 0.26(0.43) 0.42{0.28) 0.34{0.19) 0.29(0.26)

NCEP SieTarg YaiqT JuITeft aeiq 2.0 (CFSv2) # S
SR IR G

NCEP @&y JHITHM ST s 2.0 (CFSv2) GRI & &
I 9T & T T6 AgASA % Y (TOA) T St 1iamg
Ik equl U QAT SRt W faeg Wreha TR W
§1 9 1w mren St ifETE! W wEar § ol
T]WR TE R YW & IR 2 A F Ty aw §
goaatera ot siftmfaat & e wiigH 1 yae e g (R
6a)| (CFSv2) TRRA 3R JUIRH AFIET & 3= A7 +
I g SHATT (SW) I SATsher HLal & | faey ufie
iR 7R At % wew wd 3= e, I o %
Tt wm % FW T 20-30% T AAEHE YRR
stftrerrre e & (R 6b) 1 Segmw YR afmfast
ReresieE & % sw Te A Ak Afge B €, S R
wisraratt i s o gt # fEm-tfcsret & e =t
SR Wl 8| R o e weidt % we ™ 9=

S7EATH o S U T 3 iftmfa (eiftreram 8°C grn) %
T AT &= H fame Yewdt aifEfa % W A & gen
A & TIEE WS 1 ARATHRTH HHIIG: FOCHH
AR sTffert = e S &1 et T, wadE iR
FITTHTT o IR T T & % ST 3= T & SAFATH
T & 3R 98 3@ e 87 % SR T siEf % o
TrreH o g defati wren Af¥e Areassd St aAfETE
 ordged w1 qeain Wt ey W ¥) @ © (TOA) W
s ATeAEHa FTHIA FH: 0,37 TF 6.43 Wm” Ir St
3 (Tnfft 2 we 3)| 95 eamd Hadid 91U % U quiiieh
TR % Tore Tm /o o @ S Tiomn & wreretionoo #
PR b T STawshar S IR T ¢ 3N 3§ vy §
M Tt wgen | Pl & w0 81 (7w, @@
Tq4.%., NCEP Sa7g Y70 Jorctt a4 2.0 (CFSv2) §
it AfaTEl #1 qeaied, FEFAE SEATNET, 36T,

7 2017, doi: 10.1007/500382-017-3587-z)
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o 6 : (@) CFSv2 % 35w (ffr % IR CRU U3 TgTGFR % FW ERSST) # a1 2 Ht. 91g ariey ¢a G4g 9ag #1 ard ('C) & Sorardl areg
IR (b) CFSv2 (%) & N8 (CERES) % arde F1fter aagia Ofcerst o1 serarget areg a1t
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Qi

Aot 2 : A afier wren srenEh g fafher (SW sts) W wiferdhl, Sedga sreadr fafsmu (SW et), Yg egat ([
SW), aramel e fafemr (Lw ), Seaget defaa fafsmor (Lw o), g deatr (32 LW), Fadt a
fiarg (SHF), siafifea ara ifiarg (LHF), yfi am sifiamg (GHF) R Y& (CERES), CFSv2, CFSR, NCEP2
YT ERA 3aRy & ddg W 3TEdeH | gt (Sedget) 1firarg armenss (Bumeass) fg @ R 81 fafertoft ugi
Torg 3k mama = @ @ § T wrTeneh (FHviensh) W St bt i (&fer) i tar 1 am siftast < g6t Wm®

gl
SWdown| SWup | NetSW | lWdown| LW up | NetLlW | SHF LHF GHF | Imbalance
CERES 186.69 | -24.09 | 162.60 | 345.41 | -398.59 | -53.18 - - - -
CFSv2 197.85 | -28.69 | 169.16 | 327.69 | -388.39 | -60.70 | -16.83 | -88.85 | -2.41 0.37
CFSR 192.92 | -26.03 | 166.89 | 340.36 | -397.41 | -57.05 | -16.44 | -83.76 0.53 10.17
NCEP2 187.15 | -26.86 | 160.29 | 339.98 | -396.72 | -56.74 | -7.52 | -91.28 | -0.30 4.45
ERAlInterim| 187.58 | -23.80 | 163.78 | 341.38 | -397.60 | -56.22 | -17.48 | -83.12 - 6.96

|t 3 : ek anfifes arex StengE aEET fafRor (SW seT) W wiferh, Sege agaa fafmu (SW o), g aEad (2
SW), el dieiadr faferor (LW a19) 3k 3&ror (CERES), CFSv2, CFSR, NCEP2, @I ER A 37aR| & I1gHed &
i R SrEge | eyt (SedgeElt) tfirarg arTenss (Fuenes ) e | fdfra 31 am stfrargl 6 swE Wm® )

SW down SW up Net SW LW up Imbalance
CERES 340.17 -99.58 240.59 -239.71 0.88
CFSv2 341.68 -98.03 243.65 -237.22 6.43
CFSR 341.64 -97.78 243.86 -243.48 0.38
NCEP2 341.33 -105.25 236.08 -243.27 -7.19
ERA Interim 344.20 -100.32 243.88 -245.42 -1.54
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foreqa wm pEigam = sglfy fade w suoft-wwa %
B % &9 8 s B % oY s 9K R 95w 3=
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fifoes @ et e fafemeft woie wa du fmin
H I T TR §, d) A TRl F a9y
IS YIS Sl TR TeRaT ST HehaT 7, €) AT Het
& fore wifske T 3 WreeieR Y g A § S
ITANT R £) F& Fwion, shivren forshm Ta sTaareor augm
% foTe et R & gen Wfvh v germmh fkett
LEECIT

dfed wEmell i Tk, YEwHioRE T foR@
Tfirason 3R WRAN & % H IAYE § ITh! WER
TRt =1 ST AT (S qEigeH B Ui & gEran
HERAE)

gy feafen & oy afega et it 40 =
ST HET|

afea sign % ggn Waha sfmen ) fga s@t %
TS I GHEH

ememiamT 2 % | Ygu S S IREE TR
SATHE T ST FHEAT|

Fiffes R9id 2016-17

H A F foaw Igfoem, Au, sr@gue
i wrEe s AT % foe sy e %
Y ARA o TH SH-GIaT o BE Wit e it
TYTOAT HEAT|

Gafafts gadia Sl % TER I Th 2 A1 T gRT
T -Ta-sraau iRt # o ore ggm
wifoeh wa fvehia fseanedt # wweE|

Frgfarera TamEfeht ST ATgIRar AT 1 TERT Hh

a) Texfir Freifaer agfoea fmfon o A gemitiashi W
IToh T b) g™ - CCN THTYH T STa90T HEAT|

gauiafoa Wew R 1 SERT Hh iEET ol e
gfcasft & & SR BE T LI YT & TTieh
Toreror &t S1=aNuT AT 3R YehitE Fut "t (ORG) T
fewgiiet & Aeaeh =1 T Hd BY TR Wedehdl To

JrEUTA WTUT h! W HEAT|

gaufafe #1-d ©R *F W & Ag ggmiieha
T[UTeET shi g |

SieR Ue gauifad R 3G H STh qeq-ard
it o TATIERTT & TS T STEI T |

e ifa el o Hream d AE, SFaEqer Junfert ue
&r=frr STt =I5k <Y eI <l 39d S|

ISR IcATRl ShY YA, AT UE TR ol
G 6 §F1 § TP SFaier HrisHH o Ffd FreH |
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3" dRIfAcRI RFREbAI Ud 3ragiuvi Al URIeT

(osdiazn)

TererraTeRes niafafemt

FHEdd TEe-IV SR & foe Qi « v g afufa 3
TRRITA % foTT HieX & ©R @ &% o= 35 & forg dars
g o T H e 3R R siie = & forg Smfie A
3 WM W a9 2017-2019 # foenfea gen & i feih
22 JATE 2016 A §E TF Yo A wgdom THA At
ftarer wfifa (NSSC) gr sesht ater <6t 718 off | wfufa
o A 2 @ 2) WETR F -8 ©R @ 2017 9%
IR wET, b) FEde MiafaReT F uw oiw % wv i
IE. s, wm. | wh Wiy e agfae ST s
Tereprar v, ) HiemqR & Y STeTRa Segui i HETEH T,
d) sfiv &3 § go awimmUEl ® fmifm wEr ok
¢) YU Td Si9 At I i R W e oft o
2018-19 T AT SIS I T FT|

TGER, 37753778817, ik wnferfiens gt freor wem wea %
T3, o figg e 1w fehfrafn, diemp (werg) &
o Tk wEghar §99 (MoU) a¥ 2017-2020 % gRH
FHIgdiad JaeT- [V J&r & forg #-38 ©) @ gm
ST FATHA0T S ToheIchl TEANT ST Teh Nequmedsh Giarenm
oY et o fore femies 12 et 2017 i geaiaia frar mn
91| - R Harferner # st & fore wmw <6t s wh
B T3 TR * g e ok wam 6t wiwia wan
TR F| TIA W 5EF SAUBOA % Tget, A TR 61 qEor
ffée smgfa s, afe i B, # W =g vgama & fag
oAt 27-28 3TREER 2016 % QA 96 (SAMEER), oig &
Frefera e T o

T a1 A eaeh g yrae- [V A & fog i
B & H SIS T Td TR HLhA & Hedid ¥g
TTf foRerm ST TaT 31 31 @k, 20 I AR WY SrfersTiUa
Toramm <7 pepT 2 T 3R 2nfrek wTw fohy ST @ | weH MiweTser
so & § Iltrerm & forg s fer o w® €1 Sfidie v
TERTS W AT Feg | deEis tE Headis gl & fag
a1 R T § 1 F5 STl S foh gemai Weaiet vga @
Ffermifa § 37K o1 Wi forg s g & ot otfirem & ferg srre
= FIR AL AT FET R

Fiffes R9id 2016-17

T STTALT
TR TAA0T : STeaer STehter FATaRTuT 3R ARt AgR
Aot & Sgror

TR % S VAT SUHETET o R AT TagH! Ao §
Wera am-nfoehia feafot A @ weh, smsefi weew
LT % T T Tea& I STTHWT (DNS) Her-HR firsyor
R forgeh TR foreT (DSD) T 36 TTE &l TSR
& T qui foram T 21 T -R W fieEe @Y W W gE
BIeT & ST forgen STSa o STV aTosRH, it T 3 o | Hit-
R geg Wl Iar-=grEl 1 qf@en dar @ (R 1))
e THIRG &1 F AR wivew fwm W Fig @
R srgdier Aw Jeaoit & 9fd et geman fegard 2
T @iz, wen fioen v Hag e # ardw s
el digd, AT-HR W Th Jad 930 DNS R Jgqor
QT § g TR 1 DNS 3, a1en e oft Sdee =ieik &
IAR-TGT TG foigant o Tl TG AT TR TYATHT T&i
T ¥ AT 8| I IAR-<QE A, ok SR DNS 1t
HTEHA 8, H gl o GTY T 3 ST HIE ST o Thall 3| T
e H, 3 IAR-TGTE gadt Niskared 99 T Jeor T & =
g /figon, fedia didier afskaor an FumeR W e
TR0  agE § i 3T & | TTieR TE Shifersh SHTT A gRq
IR 6 SENG, AGAM ST o a1 Tgur/ s e #
I&: Y% s o@ DNS iR A gt davi % faw
PG T ¥ TG B AT qoh e S § F6 A v @
wifeRer % off= wegsy afisor % Qe gamifaehia et %
whe frera % i, g @ auRel (B o siw
3tura w9 @ frefug s o fore smn e 8) & ofie aftismr w
ST STFAT foraml <Y TgESIaT W 9 T 21 (FAR
., v T., gt A9 3k greaedhl g5y, gy, A
FN G0 : TA&T HIT I IR GRAT AGT A H
Qa701, ST T uSATAS 37 wisfert ardf R, o,
W& 2017, doi:10.1002/2016MS000731 )
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forr 1 : A figel & fiemae o3 ar5w & T # arct A 7 o1 S St afaar ol sg#wr (19, 3R 10 8. 7 39g%) & 30 Rfffa §77a wram :
TF B TET (1 m’) T AG-FR Moqor & Feieg 1T S0 (DNS) F a7 Nehfa

HRA & FUX YT Hag-1 A g difaeht & e s
wtgur-forsror iy fivemr

T WHiFa TgEAF g A ARa IR Y-
AHET ST WO g9 & gaasifah sifterson w0
wetaefta feufemt o s ua wtger- fvsr sfsrmet W Higa
Rt fre s §1| P shwiscfa s § s R
- af=afeend FemaR, AFER-E fRifd § gegm, % 91
i e stagea Au wwaRied TSt fil JR
FHETE § |77 e femn < R 3 Aemam 3 S frean #8
ot fieX F i "rew @ SAftran I foige e wigw SR
T B % whed @1 77 il e 31 Sl -aftedt
e @ w1 frdwo guE o § % wifew giemr
NEUTHS T % ToIdH $ T o AR 2 7| s i
aisramadt i fogw TR faeor (DSD) | 37 y9@ 1
forsyaor 1 Hz T 10 Hz % S5t % wifoeget fohe < 8| wieea
weey faiie & Geg AR ag—a F=Tedl % SRR,
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HYEd: FHAAE-YRR & HHor Ag-+i el | SgE
fop e @, St R ageR Tl g ¢ ST g fagw 6
YUt AT ST SR foiga o AT JTS o S0 DSDs
wgFa FigH HE WGl F G AR AR H AR
TARE TS §| B i e & et DSDs g 39 €
Toh spegan foigeh a1ea agsha uftl # fffa 4 &, wref o
Hr og Iera i ) Pt 3wt €, 9 sl e g fags
forrer At T g }1 vt T gfTEr SR AE-FR
et % fAg @t 100-200 9. B R 3R U8 WA Agw
BT 8, Tg-wR Semat & e 10-20 . (Rer2) | g ardh
fa=wur 100 . A1 21fees 3 wenfis dAHT W agEd AT-+K
et & st s e 3 fsor < wre % wEa
T R (AT T, waT A9, ok FElTE s, I,
YRT ¥ FW TAGT §agt 99 gEw Siad F Jeer ek
wEo-fisor 1 gfier, SHer aiw RrifesRreer fad,
121, 37T 2016, doi:10.1002/2016JD025133)
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R 2 : Q) SGGUA IGHT RF45 (0 3 b) TUTRF47 (c N d) F AT 100 . FWSTAF>0.5(a T ¢)
¥ §rq Agng Yerra & forg N 100 W, & G T AF < 0.5 (b @& d) ¥ 19 Aung Sevra & Forg
TqFa gieraT AFER & W1l [ e (PDF)

LCL 4TS & UF TTEwht & o0 e e

T Td Y HAE Hagwh! & A & Sqcred, T STt Seguil W i, e
a0 o (LCL) %! aRewiita & & fo1e we wiet 3o weanfara €1 o 2011 & argy
g ¥ Y aigfaaa weah @ sEiur g9y s whigd i Seneres At
(FHFE- IGOC) % M T AT &7 % IR IA-favie F Wk @
g R o s e F afm e % R T e S | sgae
YUY 9t (PW) €a LCL AT05RH % oid Teh aeh Gadl ol G feqer & &1 98
Hay TRy ®9 @ e R ife fafte g 63 ve yfy-snanfa gt & v sgeaw
oA % ¥ § PW A @ 9T 31 TW THR, TR T4 LCL Fard R wmg
ofefion w =rE Y i s w & forg e ST aer o LCL S @ik PW
HgHay Ufdgrie UsNie e (1984-2012) & Wi forg 1d §1 98 @IV 9FET &
A TR Wa-Ay sia:frarett w1 aftm frem @ & e v e sasrar o, <
o6 ot wferet 3 ufteim vl et & wracheor & g Teagl ) TEu g an &
o afem frefia fpe e & afit PW o Iuuir Saoit <1 IUERT ik 31 S 1S9
ot LCL % 99fua M1sher W & o fofg Ao Wdid 81d €| (Je[e 9., 79

i 9 2016-17 -

L CICCICT)

¢1., et dY., TESE IR,
i XA, ICL 9% & @&
Y ¥ ¥ F FWim wa,
eqitfes® ¥T AtEITT
FERESIAN, AT, T
2016, doi:10.1007/s00704-016-
1872-0)

aferan & ST e wAER Aafe
¥ N s e Agfaed
HROT FGHTHR A0 : AR -
wig A 9Et ®F IR @
Ao g TEToT

=& FEA (BC) Tgfawd s
Ay aiad % waifes sffda
Tt T A T g1 e g §
foh BC & wnfee wigur arhior gt
it fm €, vt i sik
AT IO A A §l g
o TAeE, WRa WER ¥ A
Tgfaem WER 3w SEa
gy ye (FdiTa)’ srerewr- I
& e 7 A iy smuRa
TAR-2014 TH% Th TEE
FIEYU FEFA & 3w, BC @
Tarfereh werd (PM)  wmjfesh wigor
16 ST & 15 SR 2014 (AFGT
Fraftr) % e Afa-wgfva wRa-
T AgH R % e rior v
% wafera fég 1T & BC %1 wen
Y9 |G 2.4 TF 5.64 pygm” &
o e TRerdTefierar % €@ 4.03
(£0.85) pg m™ &, T ot A 491
PM &1 @igw SAfd I & e
(PML0), IFE (PM2.5) W
Sa: a9 (PM10) ®HHW:
29.1(£16.2), 34.7 (x19.9), 3R
437 (x28.3)pgm” A PM1.0 T
BC %7 INEM 9T 13% 91, S
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Tt TohT TTT = § @ U B) & IR W, Tenfae fenfert
BRI EMT §FH & Il & 39 39 /919 g9 S {6 aehg, e,
gaTe AR MR % A1 f3a woet a9y Sed o %ReT, BC
% AmfEsh |igur 20:00 ¥ 22:00 T T (LT) & s
I=an (TS : 5.89 ugm” ) 91 Gy & BC argfeer %
ITE ARl % NH +78.3, +44.9, W +45.0 Wm? 3R
+42.2,+35.4 W +343Wm* fruiita fre e o) afes
@ BC agfder™i & o @ma aHed™ aH & (AHR)
1.57 @4 1.05 K day™ o WT=H & 19 S, 1§ IR IR
TfEET o fQ sFww: 2.21, 1.26 9T 1.26; W& 1.19, 0.99
3 0.96 K day” & St fop o7ear omafd & R afdrsy ot
% foTw 33% Tt AHR (BC) 9| 98 3=% AHR 3@ans
Fgfoert S R wra & Sagert 1 SR e ST @
TTH | Jirgra BC, Y TgdT sl @ifhd Hal 8| T
ATcehifereh, ToTell Aftrfem ua o it stravaerar A weiia
AT 3 W WA o T &5 # SRy Teha™ & BC HUI %
Ieasid R R 1| (Tt ew., grer g9, gs 7.4,
g7ag ., FferT & S A1 FIGT 37afe % G &t e
FYfaad & FROT FIYASAIT aT9T : HRA-T1 A 97T %
ST T ATHIT ggfator, emenies Rad, 178-179, Rds)
2016, 393-400, DOI:10.1016/j.atmosres.2016.04.008)

T TUIEH W FHN HHA STEa9N ISTedT o THE
AR I ARA & FH EH WA AR : ST Ser T

TTET ST o T E Th A

Iwrhfesy # Y wue TN @ Wegd e Ay
I & Th TG Eid ] 3R 3ok G- A
Tt Stetey ufteds st § v Y@ U 3| agfe
Ul W HN FHA TR H IGET 3R I WRA & SR
Gd-w@ AT F IE! H T ITWEE A S
TRIET ST STeT <l TERIAT & Th YH T, Sl 09 3R 17
TGS 2013 o SR TIed g8, % QR feRa T/ 9| argfae™
TOTERT W TG SWEE ST NG 4TI &AL FW
TRA-TA Bt 9 (IGP) & Y %o 3/aRiy & wegd @
Uit % AR * gea | ok srfefws, 850 w.dtU,
R ECMWF Ua! 1 SR §H ST o 3GH, T U ST
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Toream =t war e % fore fora T B | ateerm Srafer % S,
ferRTT Seh Argforerd Sg- & AT & @ witm-a-g
9§ T LA g | 3R AW, Hicwl (CALIPSO) @ argfaer
=T Ieu uiea et wag @ et oKt e 3 Tt i Feng
T A1 U TH Wa e@and & e § Jage yegd
TRt & Icaiia YEgE A 79 §Y W AR %
HRT 3.Y, WA &1 o HUL T a1 TUTET o ST9E
T Y@ ST 9 ¢ ¥ | (99 R ., ad W&, oA
9. 41.1g., ua wa. 5., SIvie 9.9, aglaer quremt )
FIY BT TN FoqerT & JHIF N IF0 IR & FW
T IR : ITHE STeT UG FawT SN & ¥ 8 T
Ty, UemiERer @, 178-179, fi@ew 2016,
155-163, doi:10.1016/j.atmosres.2016.04.003)

IS A o FHUT WG UT A eh hTaH oh STSTeIeT HUTET

=% Sl (BC) SRa Tyeag faferwft soiied w@ 7w ufcwre!
T ITRY WRA & HT Tt SR 3Te fohE 710 81 BC T
g gEmifoehl TeeEl % A9 9§ 2009 § WG WRA
(TATET) % HR Hrgdie Ht wrEaedT- 3% SE R e )
faftm wTenes feg@t W BC & 1% 79 &l H T 5id
9 (LWP) &% % S0 206-327 g m~ ran 71| ffsm LWP
o ToTe stk el g™ o ST9eret T9TE (BCIE) SeoT 3
Rrr-fm femal W 0.32-0.48 R T@T 1 3@ BCIE %
THEA T Wed gad BC-AOD (Wiftd BC
Reafematt @ agfoe i yrria TeUE) w6 A e
= (Re) @Al 1 sige W Fifda Lwp & o w
farferoft Termiar wfomew =1 T ek STreRfera fekam T 21
TThfera ftEd BC-I@ o158 Yol (BCIF) T W —24
¥ -37.1 W m” iR IigHea & ¥ (TOA) | +2.5 &
+14.8 W m” 9T 1| TOA R BCIF 3 SRoT 3ffed fesrat
0.49-0.61 &T| BCIF & % S 76 Wa sl 1.5-2% g
HITA1 §AT U1 71T 3| BCIF o Sifei 7l W= sh Higreiterat
W Werel wre wiem Felia e e §| (urtew Bea.,
Teiged S, @wg .S, ywr &9, IIGE IR F FW
Al | oIk FET & AITET JUN, Bl AT A®
e Ffefaieifosa aargedl, 142, 3FEaR 2016,
2968-2973, doi:10.1002/gj. 2878)
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Il doldl Ag Hiferchl vRNs19Ien (HACPL)

Hea 1gaat

YA Wl U1 AT fere o ASeaet TH S

Ay foige o Fign W Agfaeri & wa & fags gt
T 61 ST U I T AT €M, TRl HY TAE F FH
¥ o §, % SR q-nuiia @rEt | e S 31 wem
TR & AT I (AIE) I 3R (i) 79 Toigsh
T GG e Rad (AIEn) 3R (ii) fafa #g ot
St gefd (LWCs) & agfae & smifes afadt & @y
Toige Wl T (ALEs) # oTmoféres ai@dAl o SN Hh
for mu) @) fafirer ugfertt & AIE 3 3Tehe =9 4d & T
AIEs i g1 # AIEn # gouafeya siftershe it 2
0.05 t0 0.50 gm” % % W& a1 Faf¥s LWC smrae-<hredt
R AT *F TG WAl (AIEn T ATEs) 3R foaua
Y19 (DE) ATehfera fohe 1u| farswor sefiia =t 2 foh AIEs
H g1 ® AIEnH 2RI B, I J&I 9 ¥ DE % %R0
2 foirge amehn foreror & T foae W argfaea & wwma
@(Twomeys)%mmﬁﬁmﬁaﬁtsaw
Y % qREd # Hequ W 3761 R B | I8 ST
Tergaran @ 5 weem LWC Imeq-het § 3= DE 30% gRT
AIE #t afaqfd &t 31 (7o Fwr ., udiges o,
o7 . 4., gt &.%., g&Tae Ui, @iAeran v, .,
9Tt 3. S, HRVIHR AR UH., et arel § U 3=-
AT AT T & SR f-IRT Al H T FE
TAgT Rl W Fgaad & SINcqs 6T H <N,
TeHITRe et v fhefiam, 16, JoTE 2016, 8423-

8430, doi:10.5194/acp-16-8423-2016)

ufirdt arel & s faftm aa frei & auisg mer @t
Trawm

faftm e forent & fore awfeg stmehr & faaelt (DSDs) 1
AN A Yol % iR awt & e ok faftm
gamsiiforeht Tishanatt <t wwem o o strawes: §1 56 srerm
¥, ggw-aui ©R (MRR) U@ Sg-acsana fegifier
(JWD) ¥ HuehIfeTeh AT shl SRINT STaTer 2012-15 % fag
TR 3T AT (ISM) g (SF-fraer) & <o fafim
raaqur AT % DSDs w1 31wl i % fore fohe T 9

Fiffes R9id 2016-17

gl g 97 ufEEft urel § AeeeR § uRiHEE fR e 9
MRR WadehdT Sk T 3aura-an uiesfemen @, Sfem
Jraguu yonferat =R AftR § wfiea § : Syem-HaE,
TagH!, Wiigd Ta e wag-wadied | aui geq i oTgfa &
9gi H, 9% IR T 8 TR HEereiEr % W aul AfehiE:
SYAT-TaEH (~89%) JuITed! gRT AT g ], Selth
T T T 9% T ANTGH FaT 7 3R Fargt T
g vaE-walea Yonfedt 2% @ wH H ANGH HLT g
farftrr sragiqur Aftrit % fore, i & gemdifosht soe S %
HIEIERT STIGA A, N o oiel Hgld IR |=iTehd
T W=l @ ATReH i DSDs & e gghd
(T, qefter wei el Smepet) st sreibT ek T MU €)1 Z =
aR® ¥4 T JUdHaT-JBUTT (Z-R) TeeT Tesh Saarqur Joft
% foro smerfera foram St 21 fomeft &9 & IR 3%k It
gervifoehi wrael R Z-R Heiel & ugl & srasiur e
1 YA eI T A9 il oh1 3Teaa HewIqul € Fifeh
g wiska wa TSk e sadt gfewat & aut gemitfaeht stk
FIBUTA SARE X SHERTRIAT hl IAG SHIGT | (J7 T 3.,
HITA UH., Thadl &, N 9IS TH.UH., G&H I9f 81
39 fe¥giHier & qweticres HTT1 %1 41T #Xd §Q 9ier eret
F S A 0 el & quieg SR [Fatvr, Temedsian
Radl, Tiaemda, F9sw 2016, doi:10.1016/j.atmosres.
2016.11.003)

e afsraur o @ATae ® wrefe argieeEal
gt

WA % TiEEt el # fo O 3= g AT gevie T
e ¥ agfaeEl f CON afskaar W agfaea
O W& 6 THE 3 & fole, Uh AY due+
Thgeh (CCN) THTY e ki Frsare fomam Trm| s sterm
% foru, foa argfoem, e, aifes @A (EC),
HTeiteh Frad (OC) Td IU-HTEehH i & Tarfs
AT SEA T TN T 03-19 [T 2015 3t 3@t 3q fre
Y| HigeR AgHa h FERAT ¥, HHICT |igul 1 Q@A
Y IIYfoer™ U AT IMHR forawor, SR # wad
TERITe e 31 aftenfera Smgmfear 3 e W Ry )
el gureT srerRm w1 qedie o ufgea, B-I (Tsft
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o SThEt®), B-I0 (aft yomsfiar st
FEMS) AR B-IOOA (Tfi gosfie stpEfer &
gerefier stfeefiafa st agfae™, O0A) * foe fFr
AT OOA Hesh HTafeh AT Hfaeh T % THICH
Afd T & TGS ¥ a6 TR ik TEaHT ol
Taies i Son fomm %A W, CCN 9qH 3182 B-1 %
AT 16-39% g erasmeRierd @R B-10 & 1T 47-62%
BRI atferemeRfera fopam 1| CCN wwTae afioma B-IOOA &
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fore warte wE ® ger @ o, 95t O0A fr =61 3 wwfas
fora T e @R rffiraar we X 8-10% W e B ™|
(Rrrem &, ga@sit va., aws 9., @ <t.ow., qoft
&.%., USIgeE 1., ¥Ra % Ui} w1 A O AT gBAE
T % S .. T, Gl § Freli-o arglacral sl Jiar
U GHYH, CeSMEie THarEAe, 3iieEd, e 2017,
doi:10.1016/j.atmosenv.2017.03.037)

YR IWREE Han faae e, go



ELERITRIE I
ISR Ud IUSIai HiaH fasier

TererraTeRes nfafafemt

fomre X- wg Ka-sSig @R 1 T lh, TR Y&0cHS
AMIH 1 HoTe Higled § 07 S - 15 IEH 2016 %
SR foRar T @1l GPS-RS/RW I i Frfiqut Terriar
vo feforit 3 o7efi St 3fie =i5h! 1 SEIEUl G R TR T
¥ fT 08-10 I8 2016 % G Herfera g T A
YAyt R AT AT SAir o g6 wfsrar 3 forg o
TERI & T1Y TEEee # uieted B eunfia Td wdtegor R
gl

S SR S

I LTI AT Gt o SHuT A o g7 Turerd

ol sriielts areT & % g gemdfahi (38 f% u @R
Al AT, AGRT, WY MY & IMER FH9g w1 T,
Sifirdtar Aier, T 9 W Ay Rt &% omuR), w
gemifadi (S8 T fRm 9o @fe, Riw S o @ fm
guret Bisar) et 3 wifersh ®l e w0 % fo, @gw
FARSAC-HfAq® (CloudSat-CALIPSO) ST 3cUTG! i
TN T 2006-10 % e AFET (ST-74) & fore foman
T ol 39 %R § R fRe T A & W e
(NAM), ST A (NAF), $ea (IND), g <Red
(EAS) w& qfit 3T s (WNP) 21 IND (3tfereiema: aig-
Tid 7Y % FR AG TS qER 7Y &1 shi gorn 7 Al
iR wefta gu| Ao o S frawr it v fafie gfoat
Tt T & o S W i Il | ST -wR F vy g
WNP U5 IND % S0 AT 3 9 8 3= 21 & | WRART & %
S fim et wafe v fem <t v @R g &=t i gen A
Ffreran e ag awn e @ 6 i st def @ o
Igq st Turemt i gaeT § NAM, NAF, IND @2 WNP
% S FHH JeAd Tl 2, S T T9E <ot & T rioehia oo
AR U W & A I% ®9 § Y JNgha @
HTERU § GiEH 399 ! § 3R AY 3w uremt § sad
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fedae arcft ¥ ERA-3fafm gafdsamor gt & ved @@
JTTETER STET 1 ST ik YBY[HoR ATgHST TRt &
STy fomat T ot Y Torfa W &A1 o SO B TTEHT <h
uRad-efierar s Twe § Tgrar i (31 TS, Toad
AR 3AT F.@., FaEPSde-Ffogq Al @ I8
STIEAT FGA &7 & SW Al & 357 UTeH, CeHIThReh
R, 183, SHa’t 2017, 73-83, doi:10.1016/j.atmosres.
2016.08.011)

aRa % SW gd fEl & I W wwgh givum
ftardasiierar oit PRm faw, sreeifesw agg wag =
TATUSHH U 21Teh ¢ SIei & SHh aa el

a9 1979-2007 e 29 ¥ 6t afer & A U IS
TSI STV B WA o Sl T % WY IW G AR
i AT g B Aighia & Rfem fem % dwrfea
Y[R T eATH FAT 2| T HE! AHIeH Qe (AO) &
g [RAT F IR I=-IHW & agrsea da fam
Tiedeiierar # Radl T ok Y STt 81 etenfies e
e AR Ter IURIRR IgHeEa % T FETa Yitae i
3R & 9t § 3 AO it e ghy @ weg ?, Rred
Iwrhfeat i I Iteaifds & I IEUE Tk G
acmater Uid B & T 58 & % Tae § Treig 3 W W R
S 31 it swemiesth sreeiis & S wuria |
STt €, 7 T T Heel T quTEfer 1 Aged A aref!
AT TS Tk HRW Tl 7, SEE R AR 3., ARG &
FR T ST AT S et 2 7R &ftor vy swgefi v
1 B | (TG T, 30E 3., 7 IE-3=cg, FaAT
HR.T., [HA1T.%., UEiges ofl., HRA & IR Id &1 & FH
g R givur aRad-eierr sk Qi fam, siecrios
TYZ, TE 1 19560 TG Thioeh gic | 3% GaY, FTgHT
STEATRT, 3973, Fd 2016, doi:10.1007/s00382-
016-3445-4)
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Feet yrEfraarafda sigmeit & fratu farg Rt A qftve

a1afdr 1996-2008 & 4N Y F I 32 @Y JUF, dfled g@wA % A2 wifa
Torgga & wa Rewad 9 wed 2Adie 1age (DPD), 34t o A wan agfaaa
TR TTETE (AOD) TH ¥iHey e X % U %o & &9 § s fre e §
(Fer 3) | 71z w1 T @ o6 30 R 1w 32 gefieran ot afda wremd Afra e e
9 AOD BR¥IT 0.45 % S 1| See gefiaar 9 afga wign R1 w aitwa AOD
M 0.57 of o fo6 g oAl @, 3|a AOD w4 0.38 | 3t ), shider
F1Y X Td I afea gl i g2 91 SNWisk AagE! w6 Ie gaar 9 afsa
HA! & Fe & o IS Gog & g1 o ) A Sgor g7 A B Ag g
3 <l o o T oh 31 o gk we & W I Ay < wigur wewer afsa
g (YeEda) 3 I et At AR T % weR % fore Iegr st
Fhi 7 8 & 21 TR oft, < fem Fge wign o HE afre sueen 79 § sk
351 DPD % 3R+ & $© Al W 9@ Iee geftaar aret afea sigmd ufeq g, +18
afsa At § 32 geliwar 9 SARE €= B 3F FA J§ 3= DPD # frm
U §T § THR TE G ¢ (TR 4.2, MuregeE /., JerEe b,
IR .3, BT T g, gus afia deneil ) mafa g ¥ agfacal #1
qurey qfadr, GeHivkRe Rad, e, fast 2016, doi:10.10164.
atmosres.2016.09.016)
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CAPE T& AOD ¥ U @fda @
Hagam

Hd & S dag! Iuees fRfas e
(CAPE), Gagft i, aveafa e
@ agfaed TR e (AOD) %
Hufafe faawr & aw afga it dagar
T AT IWET ST <l FgmaT &
o ma 21 @ < s & afa
CAPE, ¥agt auf ©d§ AOD & €Y
HTeHS ©9 © 3T F el ATa0r & 6
HTH & o HgHay gl 3 vgeay
i ac st v § wera el §
St wRa % faftm it 3 afga afseear
I wge o o Iagrdt #1 g fememan
I ¢ % Sl sivbedly Wi Ay
Hagt ettt deg afea gemst &
oY ThF HE AR TRA F IW Yo
IR IO FAAT 21 CMIPS-3eia
CCSM4 T CESM1-CAMS wfereqt
o Areaw § A wEvit o feEwmn & 6
AOD &1 §9¢H, HagHt 981 g mifares
ATEAT YR IU-HEET & IR afea
afspaar ¥ gt Raddt = aRom o=
wwdt & (R 4)) (amwr 7., Rz #.,
O U, T 5., A U, &
AR.H., i v.%F., THadr @i,
f&z oI, SRefa I9HETE % SR alga
gf¥gar v STy § yefia eiadT &
Jagar W, vewiveftwm fwd,
ST, St 2017, doi:10.1016/.
atmosres.2016.09.001)
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R 4 : TEli7 I9-TETEN & T @R 2000-2014 % R (@) FTF0-%G1, (b) T4-75,
(c) T-TiiaR Ua (d) Srpeit—Iewal & QU T PIa X (% # 5pi3al) Fi 3vfa arHfaT

Tereaor uz éfrer fergga 8o o s st reregt o fareis arfrereron

Toreaor 3 farfbrr et o srerer et forega €91 (E,) $ w3l 6.6, 7.0 79 7.25
Tor. . = % Feq SeEgl # HAaa: foEsT IH-Tfd % BRETR 1 Tan
T 37 Y gt H Nt foRen T B | < frgen & e, fhamic @ s ught

CUIGICT)

Mféra it I § 9 B, = 0 A f, )
afest famm % wge ol At €, o
TR W arfrepie: e goma w9 €,
g feigeRt =1 weh v Sie Ber Fremrerd &
SR faa: EH=500ka'lﬁiF§ﬁ§ﬂ$[ﬁ
feEfea @t ot g1 29 Wl o =W
el wh 7.0 Pt =@ & g & forg
Aera Bt & (R 5) | o g 2ar @
o5 fos & v sifm Y # B, 1
9 S5 ! Qeffhd A § ermiasw T
ATk STl 3 TTE S e T 8 |
g €, 3w e w $K faden
E, =500 kvm" % e 7 fran smar 3
ot oft, dg Tt & =g Fififa g6g ofk
I ghel g Feemifa @y forgd B, &
g o8 T T e gro Feifa g
% Teregeft e o6t oo R4 §1 T <6
e g, o = wfed w o afsa
et 1 Ter wfereafa- e gegi v ==t
7 B (WTETEUER ., 399iS S,
I %, After fga & < sufRfa
e I8 Yo g # faaifer <fdf <t fade
ugfaat, sHa e R fed,
werRifeRad, 122, W&l 2017, 1838-
1849, doi:10.1002/2016JD025805)
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ARA-TTE AT AT &6 SR afed 6 favream

IRA-TRE Bert 9T (IGP) % W afsa afseaar & fag
Tohadh T ATVl TAER A9 T(YET, Sia- U (Hagt
A1 % AT A fea ardi 1 AFUTd) Td HETER F41 o SeT
g fopr Sra 81 afea afseaar dada a fiamg, sem
ITUTA T NETHR TS o A1 WRA % SO seerd & 2
el a0 sAftemg (Fad+siafifea) o afea Ffa oA
afsa i AT (W it % faw 0.63 wd IGP & faw
0.19) % |1 FA AU % AU IR YfF & fo7g 0.75
3R IGP % 7T 0.73 1 T Yot Hgaie TUTieh SEfId it
21 39 YR, 9yui a9 ARETg IGP T R gff & FW
afsa wfskaran 1 a0 F o forg watom fefia w81 6-
AHYD & |99 U 2 1, IGP T8 AR fi o S afsa
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iy TUMTRT N ST 8| WETHR St (7 # ")
afed Y TUHTY WRAT YfH WRA™ 9PR IGP & %H # AHi
= fegardt &) W yftr it imferes sremff, 1GP w
R AR WETEI T W5 Hefg-argHee ot 37 fsramereh
gisearedl =l =nfera otar @ St ued o § ¢ (1) Tt <R
e TREd 71T ggeh aRedi gy s TR o wRe™
TG & IGP A 9T, NETIR T8 Ud afed |ishaar o
Tenfea Rt 3 (2) W 9 & Sk aqul a sifiamg &
T afed afskaar § ghg IR (3) NeMER 918 /atd GoA
W & 91y qfed afskaan s e (Fe 9w, R
TH.TE. HR., A U9.973., g TH.gt., 9Ra 4 935,
TR~ fH A3 O AT o[f 6 % S ared % forg ey
Tohasd, SCHAVICIT FHeT % Femgheiendl, 37, dard

2017, 1672-1679, doi:10.1002/joc.4802)
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vAv @I Afefcrd o ge argaifdda sfopzierol & fore AsE Jfaem (NFAR)

it fewen: e 5. eamre

ECHS]

o IRIAITET STFEEH % fore v Tt gferen & w0 o wfiga
RIIH SoTTEdt (IAS) 3 e

o ow % faftm wmit & S Aw agfoee weRfwet i
A F o e FEfiha agaTied w9 il R 9@
fafi swgett # fu gemifed @ aglea Jgon &
6 ST

o T Td gEcATd} vataRor  sffer o7 :fmamett Y sherTeE
F fore Jegurt sk wreefiera e R W qaigae & fg
ygh b wiaedt # Swnht wifahia el
Ao <hl ferepfia e 3 SwR foham i ah |

FAATERA

IS SfsRaITeT W argaTied STTEHH THferd i o fog
IHS ITHYH YEE H WA S9N ?g et famm
e (MoES) T argafed e gfaem (NFAR)
T S o Eehed TohalT & | ATYforer SIfcraRi, 5 T0Temi o
o, g ifoehl, daEfl Iwefistia afimrer waw
(CTCZ), Igusea TaEiH sene & wgd o dmaiafy
TR AU hl STEATIHAT WIH h AG G ierer o awi
SEE UfhAell % FAER IR YA % IW wodrg
uRedeierdr Td sqere 8 Heig = Ne-argfae-fafeuwft
gy frafaRRrtt o saa sam % forg aeft wma i e
% Gl v o 9 o9 % AU TS gRI Teel §9 &
Teqd W T B U aganed 59 w1 e @ | s
o <t grtfert @ @ie ot fag o o1 oyt srgdem™
TG o 1Y AAGEIAT SHTT TET 99 3 AT 2|

T HEAW TR I THA S0 eI Sleliehd AT 30,000
fie 61 Qa1 diwra Himr TR THg F FW 500-1000 B i
IEIAH TN HishATeH Ses, 2500 f . *1 wfkares
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R R T gt 6 <t A o |rer wie < o @R
YA IR AR F JY 900-1200 6.7, F iR
SR g

YU A 1 e § wfia fop ST <l e 2
MR o1 o1 . ww., o gru oot T e | argE v d
Tt AT AgHEE ATEUT % forg T ol o1 Fd 2
T i FEgiEaret w3 T =, ST & g9e o
& fafim otmam @ deiord fohen STeT | SgE o AREW
TR, Tarehr, SEeee, S8 W o AgiTi-eh I3 shl SiSTeh
T aMeE 3T R # e e § Suetsy
B

R H TP g % 9§ o 6 3w | 5
TP IgEUN e Refien dewEl hl Agie Sw@l B
et wft) Frfeif@a srgam niafafet /amenat =
Feee T/ A /g T o feke S

o AY AT TEIGHAT STEAH

*  TRIH - AT THE

® ST SIGYUT SRR -Ed e/

o faferror st adt wgwoT sterm

o TR I A TG / ATkt /g ferewror

o Ny gemsitferehl v sragiqur gfska sreem

AHaEH e I (UAV) Frem agvea ® agvseda
yiskaTedt i augH % forg srawur oft foran < a1 31 Ao,
Tafertor wg Hemfemei el < w1 T U ThA UAV
% W <t Sfskar <l uge At T | wiersy ®, fafie UAVs !
e, fafentor, i, sifiEm @ gw A & g o= *
faftm v @ gafsia &0 6 +fi 91 81| NFAR & 914,
I T T Tt A
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* YRAM HEFRIA Mgl % 7T ang TuEwn wd wew #w
EFHT T 3 T TRt (SR Torertt T Aem qEime
OISt U ATHET) ST aTe Toh Ja -aral Jumedt
o1 ToremTer | amg Srguon <ht fereRT 3R HIE waTeed e e
ICITEH T 56k THTS T A~V HEAT|

o HIUH UH T % Y TRHSH A THTEHeh shl Tgerdn
=l A % fu garEfAs-stiime gfoeuor awar
e

o 397 IA-Tavea % Tegw Wil SceeiA wTat gl &
[EcoC

o TIA (NfoEUw aTY WGEW TH Aedfeh) i TG -
FHEAT TS e & o v Ug et ead

o RIS ST (1o RIeH, HTsii-eh H1si, ST HIeH
FeTe) <t Y firehT <hT STl ST

A AT
FEa gu T : R wad e arg qura v

I T 7% feght & f&Ameh 30 oTageR & 07 TEeR 2016
o QN YrTed) #ht SHIfHT 3= ATy SGEYT g S T | gH FaT
I Y I Tk THTE W 3o g9 o foru erreetiea o foran
IR foaurs Icpe fofome werd PM2.5 (o & 3 <2.5
HIShH) & W ARG TR (VR g e &
10-13 THT I=@®, 60 pg/m’ F NAAQS) T Tg= |
AT TERIh -3 (CT) Wierew & |1y gfma wqut
g # 10 wenfora sTend oy TuE wd W R
VI HT T AT TG et I1g TUraT U e Yaiga™
Julleft 7R SHAH (SAFAR) 3 2feh stmem w gl i arg
TUIGRAT ST AT SR 3R 6 T hl T 9 Tl % oI
Saeerlt aumfaeh Sfskaelt w1 wehe form| fogft # omps
Trset wTg # Y & JEed W= PM2.5 1 &
NAAQS % ehleiel TRTHAT 2-3 THT Ik Wi 3| fot oft, 30
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IR Rl STferrasht wet feareft 3 w1g <t vd wid veH (YA
AT -GS T o o) A TG I WA & 9 R
yeafea &t & feher areft srmemur Sl ay wfeme 3
eI feufadt S e & afsha o191 T, Teh THTE | STeT
g & T PM2.5 &R 1 vy =15 (NAAQS @
10-13 TAT) % SGMTI F&T, PM 2.5 ® 38 &8 | SIauR
AR Ieaeil w1 T ofa:framenes stfqemsa AR
JTAET o TART G AT &1 1T @, St 5 hidl § 1o 1S
T2 U IE 81 o U8 06 TR I 68% < YT o A1Y ATEH
01 TSR Y AT ~1.8% A ISHL 02 TR Y 38.6% &
TR | I S W U SEed Steary S Y geATd 3w
W AR JREM TgaT o, FMATC! oA TGO i HeATY, 36
TohR TTERA U9 Wl G 1 Hehe § ST oY, Tt &l
T R TR O T B

gfaror uidrn & wgwur At & Pread dem St
AT R AT

o TR % S ghrmeea AN (0,), FE AREETES
(CO) T ARSI SEATrTES (NO,) F farawor w ufmm
Y NGV Foi  (HTAP-v2) el ATt Gl o 3Tefiietta
(MOZART-4) % @ wega fove e 8| wfoww srgeita O,
CO W NO, i - 3miE, Se-aifed Td SR
(MOPITT TS OMI) S&vTt o |1l HF=Iehd & NfoeT qag
O, Tirf3ra orguTal (e SAfa =1 9" @A 1-30 ppbv)
1 TfraTTRiera wtat & | S o Yera 3eu ufeaiemd wag
¥ 600 T9.9).T, T YT ITRATI T 600 TH.H.T, & FW
RO AT fewedt 1 srgeia CO ffSa erguma =t
TS IRET ST 50-200 ppb % Teh K0T AR
T V&N o THRS @ | T a1l gE Y, NFoeT T7ahr graor
TRMET % FW T 15-20 x 107 /A" 6t vk 3=
it feeemdt 8, 99 38 MOPITT 35 @ 3Wig sga CO
WY | GO Y S ] 8o TATaT, WfEd T 100-
250 x 10" /A" g OMI Ga:3Tr sihwisefa &w
NO, TSt 1 ATAThar HLar 7| gt Tfien & Sw ot
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TR IeAsHT § 20% FH % wid AT TOEE TR T 3-12 ppb T
a1t wrex O, fAfde srguT, T 10-80ppb gRT CO TF TN 3-16 ppb g
NO, § 5/ Yefiia @ 8| Hisq e % g1, 200 . H.T. | O, i@ ogum
SFTuT TR % HR T 6—12 ppb I GTET I SERTIC 1 TFEH SR &9 % SR
1-4 ppb s Rewm & (Rm1) | (et 4., pow.&., avsht., s, =
.99, HTAP-2 997 % wwela 4 17 @ i age gl * 2k ghro o @
JGY AP % FeaEs! e F FAEHIFA F, WCARGRS GardHe, 145,

T 2016, 60-71,doi:10.101 6/j.atmosenv.2016.09.011 )
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R 1 : 550 g % ¥/ () CO Fif3T 3 (ppbv) TF (B) O, Ff3a SFUR (ppbv) T Ultad &7
FaT QW AT IR=0% (¥- 35° 3. & HW BT ATeqga) N g7 TAAT &
Gt wrElge ST 20% FH1 & HROTHIST BG F SR 200 mb W (¢) CO Tafdya srgurat
W (d) O, Pl sgwral & afad= i @fdsr g=ar

TR A T o et & e

ATt NO, SEIFH HIaTa! ol ST ATTR—ET I ht gaqt 3 O,-3T woe
I THEE | SR 93% (S & fg 98% @& A4E & fg 90%) =1 v
fememar 21 g0 T, AFEEE VOCs StasiHI i SO HEaTe ® JHE
STIRET URGYH % WTE O, WG Boe IeET THUH | TTHT 24% (9 % g
97% TS 1§ % 1T 89% ) 5 o w7 Rl sht TROTH BT & | S St aRge
% A ST IS TGHT T WA VR GRI T 8 H == T STer Jea
ot (2013) S 3 orefie wTe G F fore wawaqul Sl St SeareshdT T HThH
T UEAl 81 g (3.5+ 0.8 Mt) T I&e (2.1 + 0.8 Mt) % Wfa Ararreie Areii-
ia T wig 3 TR T A e 270 T S @ 35% (94 Tiefie e
) W fEEH % fIY w@TE 31 NOx T8 VOC & YeWH FRIETE! 6l sTgiar ot
YRE W& % HR At NOx T VOC Iedsil # saiea et & a1 qeada
O, HIFWN % AR T yaEipd Fhe ¢ &1 Y waet wifel o e Jqu o
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ST TNEAA & G YWE ARG §
AGH-IRE g @ TEa &9 ’g
FHitag frY T T Seaei ST
It % forg A Tnew A wg s
T 8| IR Eh: FY wEe et
T o oo % A WIS &
Tt TRt i i WeM wEan & 9y
U TE HYEH GRI SeAE AT A
w7 § Wi & wd § o R of, w7
AT F a1y gy e we fRaw
ot e e & 9 # w@ FaT Rl
(g2 va.2L., AT d.%., AR AN,
Forvll g0 7., AR .0, YRa 7
A7~ IR g @ TET JHFEH T
IS UE % HWE, Wi AIEg,
110, J¥T 2016, 1452-1458,
doi:10,18520/cs/v110/i8/1452-
1458)

FEvet agfee™, IGB 8= o woet
wre 3 s dmiRr e

TAIE g G A Jren A
WA AU R 9 AW el
TR VYA U es 9@ g5q o
AT g HHEST G DI H G
#, W s i Y faferoft gt H
T ST § | Ao ATY T WEH seh
el HIAT ot W T & gfg
o1g, Tt 3 el | A % ued @l
2, w8 Ao # el & ue aw
150% BRT g1 g1 Siféra T < B
T IT T ST st ART H AR
aadr 81 T8 g T & R —sfanw
$E U F WS HEA F AV,
AT TR 7 AR T @ g,
& ok 91 AiTeM Uit & gt ug T
%GR Hairieh a1 gl & | Tari-e
yfeea (BC-aod Fiem & fom) @
faferflt womR wiew it weEar @
Tarfepoft st %1 wreTem streher giea
o g & oras Afrmr s =9 5%
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o 3 fem o5 feref wm goem e STan 2, St fom U= |, o 4% g ) fe
T W 25% T TRA-T ofem (IGB) % Bt it W staeh fafertor st
o R, BC YW €9 ¥ T Wil foeifera gaiey de1 o+t 31 fafemon & wh
e o 9 N BHS T % e Sgferss g sy ok, fafertor # deer-fosg
o RN HES &l T TR, i FFR Tk feheet A A1k Y Gl Joham,
AU AR IR JHAM % @19 g1 IGB RIMT 7 Saehie= g o g
forpra (wtadl) 3fit aftwerar () Sraftril w R & W, Frga e | (aar
., gfd dt.uq., kit &., sfaraa 79 %., FAR T, TEIT U8 T
wIferdt e, 17, 974 2016, 693-705, doi:10.4209/aaqr.2016.02.0554)

srftrma, 3afm CO T ok faglt o e

AHET 2013 % AN M8 % GRA figt % FR FA wHEEss (CO) H
IV I 9 QAR 91 TR AT b GHI AT h Toreg ST Th A1
% Sratafer % forg s1ghg € (1.7 ppmv) Y IR KX 7T St CO T Figol 1 g
ST 2| 39 EFAF § A 2013 H CO o Gigvl =hl AW AT a8 2012 < A9
T ST ATl ]| 3TEAH, o7 haTere 3 g % WRF-Chem Sfered &1 ST
e, T4 I WGl o CO &7 H AR T W i oh fTY Toh TRehed
A T & | TTeY o IR g wid & R 39 CO T8 T STTanv €9 &
W5k A <6l ST <hl G STET G 3cad <hl 718 off St g § gL 3Dt @ 31
HRA-TT A WO o el W & feght a9 CO & Tig arg ot AT et 3
(= 2) (shiframa am., a1 St IRF ©@.%., FAgH &1 37i48e Jaear &
SN fogt & W 3AfIa CO Tl § S7fmaT F1 fa1, TerivhHRe gaarase,
140, R 2016, 234-241, doi:10.1016/j.atmosenv.2016.06.003)
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Hrew el % gr-we fafte sguel 9y e w5
TEgEH T % e, IR-Hifed v&8m % 9 WRF-Chem
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WHTST & | WA : TS ht TS og Y1 1 JOR 36
RIS T H%EE 2| F8 STeT hl o1 H SGeH hl &waT T@al
& A0 o1 i g (AQD), UV ifigesh (UVI) 3R
Helg e T w1 GaTeehil | IET i Joge & g, a7
ITTET | 38 FEA1 1 A9H JOR ot gifia war 31 awt-
JTEHTETE, SV o ST | ATy UIaT-37Ht, a1y Tureii-
we, dEm-3nft, HeH-%a, UV Afgees-c=n W,
AQI-ETEeY FATEHN! T YW GVl HHTes Sie g1 S
& § AT & U Ug, ITW STeT TUrEr ht AR TS S
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BT /T ht G ST o fore Suee §:

1. UH-TH A9REd 09 (W ©R T T90d &R ¥
SRS TR < wepan 8)

2. UR-3feA A9 : hitp://safar.tropmet.res.in/
3.  3hR eal oS Jurett (DDS)
4., GRAAHT., TEHIVRS AaT: 1800 180 1717
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e dawfme, fofew, Fa figes W agfew
gemitferehl, argfaem werrfia ot ot aRgfoe™ @ ga
ST AT -ehT ST & | 3 W1 SRt FmioT Ue ST &Iv 7R el
THTgAH SfiEd i TR Vo F T FB TR vt w
A o folT STTER 410 81 96 2017-18 % IRG Fg % GNH
LIERICERCIGRICCA TR R ERERICEIRICE ]
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HAT FET) TR % ARG & |, A e 28
e 2016 ¥ 15 BLa) 2017 % SN darferd femam T e
HAUH, T 10 M. S danfage <er T fma m, siEf
02 Te@sR 2016 & F& &0 W1 Y& Foran| 1R &1 g
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TE ATRTICIeh! T 5 GERHIfeht T STEa T AT

i R9id 2016-17

[TM 12.5 .. GEFS '8 NCMRWF NCUM afi
EigEH 8 e U9 g feufadt % e ITM-WRF
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QATHH SR T T@T 2| 3 SRNTTeHe: gl qaTHHI % TR
faswur 3grfea =t ? foF 00 UTC smer feufoat & g
GEFS Td I |gd o Ua1 § gl geATel &l Wfga A o
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AR AW A R R wm . @
g, SR, 91 =ity gro wnfaa e mn R) Aw agfae
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FETT 3 ST TEHIRIAT a1 A9 A TR ot
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Fftpa AR e & fo 78 fegh & 161 fommume wa
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% QA GeAfUa TR e STfeeRT 9 oTiR. TR uw. H
Ffied o @ A gEwaw fafeomrd, veT MiereR |
HIMR o7 S foh Tqul 5iem gageh, Jered agTaneT Hage,
e faferromdt, et ashn wE T Hagw, whefiet, HEl
e, T AT o 619 0 Toigen Sita), Fer o 1w
e WY Eafen feremndt /fRiees e o Temfes ue
witferen fersyaor 3 fore R fomam mam)

TETR ATHEH
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el ST 48 R (GrEar <1000 ) wfead @ @K 1w
Aftrpiwe: RER-wal sy % F gz {1 F@
NP wa TEEE Al ot saf, @, deEar
o STqeEv % Tog Rrdier demfage st ) & @ wasn
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o Aorog | a0 AT S S DT F A
Mooy g@ &7 ARFAE & YRR EE TRy
TR (R 1)1 (T en. 9. s, wrw & SRa—ig darft el &
FHG HIaERAIT FET T, W WG, 112, Wl 2017, 767-784)
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iRis¢l aremsar AroRgel ul3Alsionl wRIickI (ICMPO)
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FATZAR YRAHT AT (ICPO) 3 118,318, A wm. ¥ 79
ST FATgR AHET IR A" (ICMPO) hl TTeHT
H Bl ICPO 19 & HEITER U9 Y W6 & HIEAH
gftTfera giaT 21§69 wEieEl § § T A ICMPO i
AE o oA, grr i St R ol gmt i
FoTga Aftrsh g SRfe (ICGPO) St Al %ed
3R e SNRAmTh (FIO), fFrerent (Qingdao),
g f It 31 ICMPO &l StERical B oeltgd /Saed
TG e, FelTgar /. o €. —T[9 R HermTie &
TR 3R CRRA-ATReaA weeg, Ak areEg 3t
N THYT % FEW qAl & Y F TG A
T T e & Wi nedE Wi 31 &l Saary geen
Tg @t TifafafRrll T WCRP o e el o arer srordieht
gfEer #, ICMPO #HET Yonfern it iawgd i, Bgaa
Td oiqaifyeh IREdRieaT UE qaigHTeRdT W FRATgaT
ITEUH g % U qHd WeH A F oy oft IRt )
ICMPO #t wifafafir & Femser fafmai 1 caeq, g
A N o Terehrd ot WS & S TqHH A TTHH g,
AT AT T <h 1T STeh FoT U Fameril 1 eht
T ST 8| %753 TH. H ICMPO i T fedish 12
STTET 2015 31 T hfse gRI STgHed feham T &)

wE afafiat

FTEeR fafwe : eaft & dw, ICMPO FT3eR Tae=wd
et i i iy 27t bt Jeifia vd faia fomam) 3
o s §:

o TARR THASE T 69 (FART TR T frww
SoTret)

o TARR THSS FHIH 70 (FEA H 209 SRl
BEINED)

i R9id 2016-17

* TR THISIY HHIh 71 (FTgR Geh fogm e
YR farramToD)

FATEER Yh @ T (0SC) : FAER H OSC H
femier 17-25 faasR 2016 % A fmrerett & smnfora feran
TR 1| ICPO = OSC ht Uherdl sl 39 Y TS 94 Jeig!
Tdl deheieh! @Al <l gfcreht shY QR 2R 3R ICPO, férerent
(Qingdao) T 511 ek

AAFI-FATZR AHYA U1 ¥8a : ICMPO 7 T
17-18 f&@sR 2016 % G OSC, femeret, i & wrga
T Ao ol AT THAT| Aok h HRIaTE! I Y forgal
o T AT TR o At & wg-3reasdl wd ICPO, faersh
% T Wioaed ST foRan| e it It Segiodt W
U9 % 99 I81 W AYSATS TRy 77T 91| 38 1T, ICMPO 4
et 13-17 TR 2017 % QU Famp & st it S
et AT W TSt WMO STaIEHR IR % are-ard
IS FATEAR /S TG A S3eh o I AT 519 il
& hI 2

HRAT Gl o WY QEATG : Ao /AR AT 4
(iR wMgd, UREE-oRfEE  WMgd, WRdE
TR A T bRl Agd), REA-ie iR
U G & ICPO % H gt o To1e 71t g #ifén wiwear
T S e, ICMPO A %3 EaTG] 1 GaTe Tl 36k
@ @, ICPO & |1y ‘Sgu aHien’ sgrge e Hifdn ik
13 W= 2017 i T4 % 14 I0RI o6 AT TwITTaT 4|
WY et o feru a= gsi &1 fareera : ICMPO Frrfira &
¥ U e % T 99 g81 W AET GHER, hast Sl
"eATE ug Sireor /ARl /sl siftrgEarstt & € gl
ATl T 2|
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Torm e % et # yola: g fRT T, i SaE W=
USTTeTg STRIET0T HTRishH % i Sl <Al AGeTTgEeh e B
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Tfefafernt qen Fdfiran Iuafetrt & IR o srama
™ | 3¢ fafte svmeend, Wem fage SaeRr qun
wte forgiT TeaTr SATEw few@re e dun dRiehl % ar
weifera forvat o saita s o oTaer fear T |

AR AT A swa 2016 (snSeTSTHTS-
2016) : 7-11 femmr, 2016 & g UFH feh
ST (i), T g # i wRa AeigE
s 3wa 2016 ¥ weigwE fogm weddt A
MEATEENTH TRIRH gAT | THL 3 1Y IH Wiege I
AR e e, TG qUowEyg FRE gee died
MEITSITH it AR U & fafarier yefdia i s |

24 Tt T T R e (Tt - 2016) ¢

AmEeE Tttt

o e form i 8 wigs et gfeaT et 1 03-07

SHadl, 2017 & dRE wa.dl. FHadd, foeufa o
s 1044 wrete o e # wige i i
T T TR vafer 1 séeddiun TR ge |
forenfiat ofR @ e § Wem o ey faw
AR & T a8t weum i faftm sgeum o
Tererr iferferfern feas g |

TP 7 TET0T fae T SIS : 16 SHadl, 2017 I
U 9 VT eag & TaER W ATESEITH 3 Fiaor
ATeeha ShRIshA STIASTG 3T | 30 STam W, o7 weaw
st wuwfir foem’ w wfifda s <. wa
upfieRt, RS STTEYH TaTEhR, TERTE UsT Stafafaerdr
IS, IO T WEIeh saTea™ gl | Togett o (5 &
114ff) % fore fafter wicmnfiraneti J@ femepen, 9w omse
A6 A%, Fee oiEe o axped 1 SRS TR /T |
ST W HEHA I TH=ET SUAITEEE g
TR o |

oY o G TReA, hicTAl SR TN ST AT : T
% ulegl ot fogm waimemen # @R gar 2@ e
AqiTiehl A sTla s % forg farfirer &t & oret o1l
T ! A9 A 8 | gUf IR G @ el ag He
A & | 9 TR <hl TeAThTdl o1 A= 3t g, b ameRt
3R sftereht ST araR gy R ST R | STy SRva %
1T s TR, SUER SeATie SATTIgeh! i ey
S # | 3% TeyH W IR Us & nfafafe % am A
SRR T&T STelT @ | 32 SINiTi-ehi o WY STasiia i
&1 Hiewr off femm Simar 2 1 o wwgmmn ot e
nfefafert & o & i amat ot segdiewmn gr
STIeh! ) TR A § |

GEAHTd, TEAT R THTI AaTY

TR, G 3R TR SHRT Hew fomm qun agwec
Tt & T g soreh % w9 § dama R | Si-eme g
3R Tfi-aH gkl st TG o ArY Hew e qon 9y
foem & otdigie S abierett fit arest e Sigw
T FETEE] W gg R TR | 9w 2016 % fow 61 et
3R 3 wRe afemTeit Y ST -aTe Tge % wy ST
3 70 uBeRat (61 faesh 3k 09 wned) v < feam @

N\ } ~ N\_ 75

27-31 fewmR, 2016 & @R fEMES T,
HEWE # MRNRI 24 o U s fom w0 o oft
TEI A SATRIATSTH TeWrt g1 | 3R T < fcfarfr
e e ferenffa ofit wmaT=r ST 6 <fie daw ot
STetaTy o bt AIRB A % fore et # wigt werd
TR T | LA W dehid IH69 1 AR
Terenffai = qoeeRa fomarn T |
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(%. 64.23 A & Afaehe) | adf 2017 F foag 52 foeaft oik
03 WRA GBS i S-S 9ga & |1 61 Tl
(52 foresht 3k 03 weia) S R ufFm A TE R (3. 57.24
G F GiERe) | 39k AT, 129 sl ufiemedt sk
TEETAIREE ST 99 hiT Ugd, S g ARARETH gRI
ket & TgT oot ot Tt oft, e SRRE | UHelud
TEHH HcTd ST B | UTHH ST h o THARTH Tgad
& S ggeTs S et @ | 24 AhERreA (11 R 3 13
faealt) A wgw o @ Teh/gud SAiee A1 fR esfiem
HEEIAT W 3YSSY 3 | TATiEehR ay 2005-13 % fore {8
1§ e o1 et o vatewer fogme et Y amdh
SR AT T8 GITsieh i Ht @l 3 | Hsfist 3-
T % 56 XTHehi sh1 AT AR ATaTRG I Uiy
B TRIH F gEuM AR &El ¥ et o (33)
Tl (3. 2.06 @G ¥ Wivehe ATd) G TE | W
TR TR /Y8 THR/TE SIfiRAT TR/ S AT %
10 TNer U1 <k STeATRIeh TS Yooh ©. 4.57 ARG % WfEehe
F forw yram | fafrma o fFrges onem w fafim 2wt &
St TEUTl il I g § AR R deht Rard ot
THES 3

T 3 T, forafemeEt oft e & ety Hueh §9e
@} | GeyH Y IEE iR w emw fuid denfera
# T R yeht fomm Harer, wra wem famme fawm,
Toraformem ot ergeem™ a1 95 7€ | ad 2015-16
* fou deom & aifife fae, et uftvg stk egwam
EATEHT TN ht S3ehi o T Fewres hit ke, geaht fomm
TTer <hl e Rald o fore e <t Sieerdt <1 @iiisht 3t
& waraor wafera e @ | 123 doETiNE FieAeT %
ey § it foid wifera 6 5 ofit wreiidum it Suetsy
FRATE |

e W demge e omfae i w1 @& ? | faftm
nfafafRrn, Suafstr, wfagred, Sitew senfe w wdtam
THHR THI-TH T IIAIS <hl STl B | Tk oo hi
Tga ufemredl, GeaM % ARl & M o sigEeH
Teare <t oo Tl ok Geft ugw, anfes R, W fagme
AHS, AR ht FoerivrEny el weem i deEmse |
IueTed HEA TR R |

31 Teuall ¥ YW R, TS, aitgae, geiter geante
f TG T & et ht SgH 6t STl # | Sl

Aehetchl HATL, A8 BRI, wiemmhl, fafean fenife,
fifén, snfsn v R G 2 |

Ferenfiat ofi S & it e T @ik agHeei fomm
H At TR F e gar few, dem f sgEue
nfafafirr aftfa s areft At weeh, Amfie feem =,
3ir T foget feom, el feom e T wiem o feam
% TR R AT o Wi AR STISH S SHRisHH Y
ST T AT 2 | 31 HISH1 <hl Aok Segi-1 3 G
Y TrgwTiian Y e Sty RET R |

BERL]
wEh afieg

Rd & Ugdld @ e 19 I8, 2006 % HLET 4.
25.10.2006 ! TG % AJAR, WRART Ivreefia Hiew
T deum (3rgersdion) O ik 12 9, 2006 &
o e Shrenfireht feremt (forem et Shtenfirh womerr) & gesht
o™ v, TR SR § THiaRa g 2 | §EIH @
Yeer Y wR R It aitug & e @ Sed ereme ok
e geE afed @ wied afw® e, dem e %
TRIHCI, farTa TaTgshR & e geaft foqe warer o oA
it ity ot Fdwe, Mgemsdiun wew afva & &9 |
ot § | waie el (o aRm  yeEe),
MSSdiee -vew wim B | 0. fFie, . 22 IO,
2014 @ 9ftag & 7eaer ¢ | Al uiteg arer # §f o firerdi 2 |
Y 2016-17 & TR, I qeg i 934 3R 944 ok
FHEI: 30 3T, 2016 3R 01 F&l, 2017 HIEE 8 |

T T fage & 8 o wRita o= |ieAl & wne St
TEENT SR AFHR S 3T 3, Foriwarn wwa Hvew fawe
foam  (emfundl), wew smfy e qEigEE
(TR EsTh) W Siake TgauH dme (3a),
et ek v, fagfmmemt ok o= A dedt
S argHSe SR W fomie # stereHie o gee™ Rt
AHEREAE |

ATH T Uy wiufa

T gitwe 3 3@kt e 26 feErmr, 2003 w1 ARG 69
of o § T F g gy wumet afifa (sTRuH)
T e fem fomm qun agHeea o At fafie
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TN & =R aies @, fed @ v wmeft afteg % e
T T W TR | oreey yndt uftwg g AT g ® | wee
F Tod iy Ae dew afa § | SHUUH dAERR
Tferfer < wyftrenr SR R ¢ (i) e o SR I & 3R
ITEYH FRIGHAT § Teg IR R 6 qen ana-awa 8
3k HISAT I HedTH T, (ii) SHGHF IehEal W
F & fore deum Y fafim nfafaftat & foe fifr 3 faam
oY R T, (i) T gRI STFEE™ % fore e &t Y
Reeriar s, 3R (iv) S1gEE o wrerfies & & foe ugi
Yo T HETE &1 3R Rrwihest shem | argee st wff
# 11f Ao 19-20 T, 2017 F IRE WHE
St e, Feerh, STEASEITH <6t sremerdn 3 SR g
T @ TG GRS AT 4 Sueferrt 7R I8 weitera
gEe U T ufeismrett i wigsy & deEmei w
SRRATERToT S TR |

wnEd

YRIEH hifdeh Yo, fod, s, WeRr, qShima Sl aur wad

3T TRt o Ta@E o T SR TeH TR |
foft uel <t weEEr
SHEI 147
Ahe T wWE 15
AhTeh! TTE TH 06
T A9 W% 39
wdE 39
T 226

31 WT=l, 2017 i ehTHeR fereiuTent

6 UREd

fRgfear : sgaaTT =T

o ToheR farerem g, fewre, 02 A, 2017
Rgfeat : svmats s

o st v mme ., e aifteerd, O 11, 01 T,
2017

FHTHGH : TS @16
e i fremudie, af® W&, 01 WA, 2017
(wfafgfe oraft awm)
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AmEeE Tttt

siferafiara fAgfr

e 3. wa.Hi. SRuTaeR, i - §, 30 310, 2016

o 3fi U.UH. GTR, Ak GERI, U - oY, 31 WS, 2016
o sfi g R FIMG, THT, 31 78, 2016

o fdI. feR, Wy, 305, 2016

o sfinet v AW, I e, A 11, 31 IO,
2016

o sfivsf. Rrergy, 3T - 3, 31 3 ER, 2016

o it fors g werll, widiug, 31 w=adl, 2017

T

o sfiug.ufire, wfs A Afteerl, 25 TawR, 2016

o it 1ftrg R o, denfies - &f, 12 e, 2017

ST TATATATOT

o ot . wTh, AR - @ @ T,
U, 04 78, 2016

YRUTTITEIRTY Srafer & a1g e

o sfi STAHETR, TMaw, deTfE TEEE UE - T, 26 5,
2013 (HEie™E ARY T& 2/236/2016, feiw
29.11.2016)

31 W, 2017 St YA St /et /o= fusd

et/ aTReror <Rt feurfa

sroft sggfea| og. |afen g
wfa | e
IEIH 12 06 23 | 41

AR AU W 03 05 01 09
Ao Ishl TS TTH 03 00 00 03

TehTeh! WIH 00 00 00 00
TREfe T W% | 04 05 05 14
AT 07 02 02 11
A 29 18 31 78
Tayd afie Fgfe

T % P4 - W M eadied vai 7 10% aqd Ak & forg
STREIVT T 7T 2 | T & S[aqel &freh w1 iferara i germ &
7u T, sft, ot o undiny w=ie 6t o de wa: Y,

T, 33.33% 3 5.26% R |
W_n



o=
farrafafa

et aftwg grr fea fora wfnfa ad # o aR fiewdt @ o v & forcfir foure it aftem et @ qen fsure # gam 6 fo
Ariee T et 7 | fora aftrfa 3 emdenrddiam qot F sroeft 31 ok 327 staw s femie 29 s, 2016 3R 31 SHad,
2017 ! RATTE hit oft | adae form wfefa i g . %, Mg g g |

e

9 2016-2017 st & e % Fre ww S1gEM 1R ke o areafores @ = fean 2 (s H) -

T .| FieTg sremiw | s o | fafag wvai | g fafr | == Y

1. | 9=t Sl foRe we Sereryg o 8.25 0.00 0.66 8.91 4.09 4.82
EECR A

2. | SToaTg aRada SIgHEH g 0.43 7.66 0.62 8.71 1.74 6.97

3. | = fAware wmres somedt 38.93 | 170.48 3.57 212.98 | 155.68 | 57.30

4, | o1g.omE.dhum. duTeH Td W 1.13 21.00 0.59 22.72 21.78 0.94

5. | wemTE a1g e UE e |6 0.52 8.57 0.74 9.83 7.22 2.61

6. |mmem firmm 6.18 11.66 0.60 18.44 18.91 | -0.47

7. | Swrrfead Bat f wifaeht wa nfeeht | -3.74 30.98 1.08 28.32 20.15 8.17

8. | g srafYr ey q@iqae T 3.59 6.76 0.62 10.97 4.42 6.55
gRER T

9. | THEN AFHYH ¥g TP glaen 7.86 0.00 0.74 8.60 0.05 8.55
(TIThTR)
Ll 63.15 | 257.11 9.22 329.48 | 234.04 | 95.44
- 2.56 32.85 1.91 37.32 33.54 3.78
BIRIECRTRIEEIY 0.33 0.94 0.00 1.27 0.68 0.59
A AN 66.04 | 290.90 11.13 368.07 | 268.26 | 99.81

et aitg g s ST -wdieres # €t TR Tred Ug ., J0 A 99 2016-17 % fore srar-wdigror foran | far 1 ami 3o fead &
Aqddam? |

HY T W

T o AT ITERL IR SYTET, kgl ATRErEw iR Werur yurrelt, uiHer Fregel, Fwrieed, gigma sunfort o adam
FFE YTl o eI STETEH T ST Heior aegqati ol TS TR |

raftr & Que Frfafea wlig fit w3 -
e ffa (5. @) g ffa (v.47) T (5. /)
ITTHL 542,475,891.50 55,125.00 542,531,016.50
SR aEY 774,000.00 39,247.50 813,247.50
EERTAC] 150,910.00 0.00 150,910.00
HA 543,400,801.50 94,372.50 543,495,174.00

IRAIT IR Haw fag e, gor
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TAHTET HIAT=TT

g <t TerTaT e o ruTer o forg R s for
wE|

14 3, 2016, 25 30T, 2016, 26 f&aw, 2016 3R
14 |, 2017 %I IR TSTHTST SR AT S3eh! 0
TR femaT T |

g ufeRl SEEY o REd deRr 1 o feien
14 S0, 2016 I TSN HE-=E4 Giifd 6t s3h &
. Th.Ug™, FHUr fove i Ireww, &
aetTgeRr it o gre A fomam |

MRARATE | 6 24 S, 2016 H TH e
i w1 ST R e Red sl @t =g,
& srfrenrdy, weiee, g, <F. Q.ww.=w, Awtes - ¢
IR At DF5.5d, amhe - @ T = )
1. 3. ey, Juwewes () 3 “Roqur ok wefer’
e ‘g Hifd it dEe & iy’ o sh: e
16 famr, 2016 3 16 RE=w, 2016 N 3=
HRIITATST <67 ST Tk o |

T <ht Jfa & enfieht s SwET? W u fead
FRMAT Kl A™SH fA™E 15 W™, 2017 @&
sft 1.t o, Trgraes fewren (ot aiit emrgfarty), fedt
TRreqor FromT, TrerHTeT foram, Yia TR R femar TR |

AmEeE Tttt

o it wuE THNE : A # 14-21 foawew,

2016 % SR & arg T | fafte wfeenfiam
N Ty oA, ofaedl, Tha T, e o wee
|G THTE % A AT 61 T8 | g =it 3
gieafraret o ww o | gURE & U a % w9 f
femrer 14 e, 2017 =t famanett o gwpR foawmn &
T &) wTE HTiE 1 T gt | fersianatt wht qrehrd
& forawor &, T3 wgm, a9 - S iR sTsenRden
gemghr afify & sreny qen sft ft.em udw, aim
Teiaek & g o foafa frw e | wme &, &S Mo
AT SFarta wEtr SR Wi W a9 30
iR =t smTor-ua e fe e

30 3[4, 2016, 30 Rrawwr, 2016 3R 31 few=wr, 2016
= g famfeal & fore deam & & & wmd @ a
LRIKEGICINER LR TRl

TR TN HEfa afufd - 2, qor i g orefanfis
a3 21 S, 2016 R 25 TR, 2016 i ARG hit
T |

&t geaerer w1 vExEa TR T @1 7 3R gent @
IR e iR anfer e e e wud R @ 2

ATEATESH dETge w1 B wuawr e ®w @
sErfaa RS @I R |
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Y22DIR (12l AdHlIol

1. AR FUH
o Tl T epTeHt 2017 F FTRAMF T A AT |

o 04-07 37, 2016 % M 104 TEdeSs TRE-
Affheh Gou et wiwiaTe § G He SR ey -
|1’ aX AT T <hl rerer |

° 11-13 S, 2016 H Uhipd wd fowM &g
(nsEhemTASiIe), FroHvg, S # feggw femew
STTHE TE qeaR wEEe # feggw v aF #
Srerary afadd - wr-arft smft ofae % &9 i |

o aremy, Qe 1.5 f5.2. Soag Tifa : ‘wwEh, Soay
Hife ot STy witar whiew’ W e w=t el
“urkfedrfaes Sfamas aae ok Serary foe’ W aeRieht
A, 27 UM, 2017 I RGP g, 72 gt =
TR W SqEeA HEA (ITETETETE) g
N HUARATETT TRESHT < TUATAURTR TEae
1 ey Titar sfafsranedt w e wgter v |

1. A

o W, THATIHSH — &IWHSH Jfsha % foTg SecseieTdt
HR-IREHT 3T 3fe i ot (SHadt 2016 @ 31M)
<t a7afdy & fore STeramy (vediesimedt) & Sweht wifte |

o WM WreAHh, THA FHafdd, ToRIE (21 SHad,
2017 ! GETH)

. 0.H.uT

o & 01 S, 2017 ¥ Y@, SeETg SHEUN 3R
aTY, ARG Waw fome fawm & €9 § a1fafes I9R 78w
o |

=1, ¢, guag ua ol et i gam

o T, UTheg U A1 & I gR Frfen fimm,
gfen |

=1 T, Fvfte™

o it b, Wil SN fieht Teu, o |

o 3rrNTa fogm, Reree feraformer |

=i. (oftuet) erfarf gerenufi

o NIV "qw, WHIISUE & Wi h Af@ Al
i 3g TRt 3R ey i W i |

o  Ufifeht HifCaehir STENHTSH T9g - TR & HAH |

T, AR THTRH

e 04-07 0w, 2016 l T8 feg & 10 wadfienss
- gt HaeT aitars #, 3wE et free
TR S FAL I STEIETT |

o TH, NS M W Friwe wemEwmr 3t
Srgateror afrfa (daere), wange |

o fhome siee, MemgT 3R fuaTreft, grag W Tt B
20 WEl, 2017 W ARG A 3o JiHT foreRE &
e senfieht ofk smrieRr (smgdtemEdiEt-2017) #
gamers (e wdq) e e |

o & AfafY, o oivem fog g Tmmii, e, 9=
T feik 23 A, 2017 T |

1. T ashadi

o TETHF, SARTPR Yot AW shaferTs w5, 1R
Toramn, e forafernera, 98, 10-30 W8, 2016

° WWW ST ’Eli%ld:l ¥, 15 feamR,
2016

2t (shudt) va. o weaedta

o YW-UlRE, IS WRAIE ¥ U wrRiET &
T s goafaeau o srgehteu afifa |

=, it udigd

o 27-28 YA, 2016 % R TFHIUSTIIR, M, gRT
Tehfeeh TR § argHec famm s 6t wfie
R vt W fories o v # e |

e 06-08 femmmE, 2016 H TEUEEAT - 2016, T3ART,
TG, AT GGl TG T H <hl ST |

e 08-11 SHall, 2017 % dNF IMEIRTL-2017,
ARG - WU, ©R Alhegl M= W @
STEETT|
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o YA SR HEH T Hierd 3 Gt o &9 8 941 T

1. AEwH

o fertin 01 S, 2017 @ i a8t % T e, wReT
T wreTEeRR A (TEedh)

o 3ofi S, 11-13 7, 2016 I THiHd Taid foh
%% (AEHAEEAE), HeATg, due H fegH
: Aol e f My
T @ o Sietary afad |

=1 ft . gEre

o HEH, 3T FoArIeR- e i 79 17 wire -
S e AT (sl -Tue) |

2. g aeaen

o gt A waTer g Serwive B % T Tg FriwT
T TEH Tk foreg o &9 H 104 |

* 2016-2021 Fafy % forw wrdtw ugia fogm sverreft
(SATETATHT) h AR TH T IFehicH! formiH Hee &
w1 faffa |

st oa. g

* 2016-2018 Y % forw shriuTeTsh Uityg, WRd Hraw
T wemrdt, gt Seet % wew & w9 faif |

=, (shrelt) Toar o,

o Tew, Yla wiewq W sy (Sseguieier), g
STy STTHE SR |

o IPHEH fom quT SHRNfER % & § T ANGH *
fore o 2016 =g geeht fagm womer <t A SO
TTH T |

1. Uit Reg e

o 30 S & 04 B, 2017 i HEEPR Jeror yorreft
(IndOOS) @Hfier wrfamer, vt Aefern & agnfes
yferee : g weramR gfwa Areawt i fmar w s H
AL |

o e Afaly, T o few g /ves, e o
Torerar argw w5, U1, 28 TR, 2017 |
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1. shftama demer
o HH, e Ued, Hem fae o g famm form,
a1ty Toraformmer, foremamagm |

1. .. sfraraa

* 04-07 STES, 2016 I AV 3TN TAGTY THTE T
FrRIg o Ao § “arg TJuraT 1R Siefary % fog
TEu SR foeww i FwEgar | e == % fag
Tenféam |

sfruelt TR uw. T, oft oTR.E.ARR, sft @wag qer sht

.UA. EAT

o Avft st Touta, Auft oft, Soft & ok wiceaem ww
ATV} ST A 2016 % ToT A ealt o™ Aomers
1 HaIehHE FHTAR T TH 53T

CRCE R

o 18-29 TR, 2016 Tl ATRATZATH ot H Yl yorreft
yioequr qun ey Radd W 39 TRa T g
TRAT F FR AQRE THE R FEAA § TR
TR TRTOT IR |

o ‘Serarg UReH : AHYT 3 HeH Ty W a H
ITEAETAT 3T 31 FeATE — 05 T, 2016 =hl TR Tl
e e, i, fom d, et wae : gfRm
TR & TR § A RS % & TN |

. o weTy S . Vgl .

o gfme, 15-22 fd@wR, 2016 o Talchs MaTT TEHR
(TR) |

oft g. wifaw

e 08-11SHall, 2017 hl EANTLE! - 2017, AEAE,
TUTRH Y9 YRR (FEs Segdietr) |

sfeam HiRtfaiiene damdt (arserem) sErsa

o WHYD IJHUM W Tl My-u7 & fow 3feem
fRfeioere @R (smsuATdE) SETEE 2016
e - 2016 , YR (3nfswm) # fmr 18 few=r,
2016 % SR M Yidew “THET K & RE WRA
ufim T &7 % S I qui R’ g 7R
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AR TH., TRES @i, ARae wa.sft., Jgagan .,
SISt &R, , A AR, AR, 2xrare i <ff. , YaoreRt
AR, R Forholi .M. Ferarg ikt ubrer, 43,
e, 2014, 1513-1529, <eNeTR:10.1007/
TH00382-013-1972-9 T Sehii3ra foram 7w |

o Hiaw famT TR Y HagH § IWIE ATehST 1 AT |

TatepE Mg & fog i fftaetshiea aemd
(SMSTHTE) TS 2016 LTNE - 2016, YaaT § ferieh
18 =R, 2016 = Mg wided 2004-2012 % A
HeUT - 1 ITE ° 3= favie sfgom Sedadr fafemor
ST g HEE WH., WY U., YWi Takh., 79 ..,
I ., fGg am R mandt diow. Wi

afiehT, 105 TESK, 2013, 1124-1133 H JHIRC, H
e |

o IwrHRsH Hom R W wEicps wivw % forg 3R

Hiffameifoed dRd (TETHTE)  ErE, 2016
Ziade 2016, YaaX & QU frien 18 femmr, 2016
My s fig 7e@mR % o9 WA g W
IUHETE T YT 3 Y-THgaTfT FurdT 1 HHIR
B gRT Tt wH., SR AW, A ., GEGIS AW,
TN . N Meamft st T, F=R FRgfhaa g,
6:7423, Sd, 2015, ENATE : 10.1038/
TR 8423 W WehTiir, Wi fean R |
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AEIdD
g

o W ¥ R, d@ wR e Ge aEEE

(=), T, 04 3, 2016

=i, gane e, wiafemn Fhatid, =Eis, o,
19-24 319, 2016 3T 13-16 7GR, 2016

. frer feeam, 0 fo7sr, Ioes we waited
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a) weum g e uieufmn o sitfas S0 @ g deem & e grr e forar man o 3w Tey A g Rl g w6
Tt suersy 7€ ot

oY forara afteatcr TReR 31 9T 2017 79 STer T8 foram T va e swon Wi e witen oft 7 i )

b) G hi TeRg T o IR W AfGd FHH=Tial o e qe fereft off siwifoRes Yeaiehd o STaria 81 SHTih STFEHTITE g
S G A (AS) 15 SiER! oy (FmfRa 2005) |

)  UE T SRR (TEfteer), gor ok aner i ferang T g @ fewren
T <l 31T /=2 U aiEa el qerm erarneti o gerefl ware s gifira & form s

7 Y SRt g T fia Siheror W ATehl (SAs) % TR @ Tliet <l §| 37 Aokl @ 3iaria gardl rdierat garh fad &
Torefter feraror i & sieheror 3 S wien it Rrligriat # o fafea 71 30 e % 9éRa AR % Feum g S e wfgar
% ITTHR g9 T o FoTg amreafedt € iR g7 37 STrawreranail qe SSEiuetTs TR digar o STER 3ot 1= e rdigrfat
% oft furn &) gur foramg R T < v whan & are g wiw foru &, A ity & o gamd v o o fore tmam Sueie i %
for wgfea €

qraaa

T AT 3 I T W g AT o &9 3 g T AT o THTE oh) Sigert AR ST & o g fow 7Te eqgfientor & 1gar Su3th
forcftar foraror v & TG ieha o fagidl 3 STTE @ a1 Te o7 W& uigy YeH i R1 31 HIE 2017 H 96 99 37
IR TF =2 o foraer o At 3 foem @ Iy 7iq & STTER W Td g4 QU e wadientur 1 senia g eaiad SRt & 199K,
T, 71T WTHEAT o TWTE hl BIgR WRHTT SV Hiem fomm weem 1 foff foawor wia @ am=ra: wieka oran fagiai &
ITTEY B AT e 7R WEt IRGT TGH HKTAT 21 31 W 2016 i THIH T hi Tiafai@l qu 56 i TH a6 & T @ @ &
Toraro <% Tt 3 Thgil o g &

% . TR, ATeE US .
IeRa SETHR
(wH SRt . 108959W)

g/-

(¥ 21 . Sieft)
kel (W)
SIS 25, 2017 (FeegaTd. 110708)
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AET T At ghern feeron

o1 u3lsn V&It 1 fofUlciol

Tteror

AJUTeAA

1. Faa afatEt w0 bifes g @ R =0
ECCrecc)

Fe g e afmafaa o ifaes §9 9 g gem
F weee g T8 fre g 3 3@ dey A g RO s
HeATo o ToTu Iueres 7 off|

oM e aiwuta et 31 W 2017 96 e T8
Teran e wd Eek SR o W wishan g 8T Y
T

2. HHETH TR G TTEAH

FHHTRAT % SATH TGT % Tohe JUTTel! & TR R dfgd &
T sfiwifee e W T & S fr emdefiues gr
SR ST T (TUE) 15-hiErl @ (Fnie 2005)
% IHaria 8

3. U TETEfe TR (TAEH e ) , got o Wy iy
Frarg

T TaEte sEen (TEfw), g0 % e i
Toramg W g & fehren mm

aiffe Raid 2016-17

¥ 2013-14 % foQ Wifees weamam g e s g 21 o
2013-14 st Wiftee aam w1 fiem wbemefa 2 S &
o =1 vt g e ], 39 € st o e aerH
FH TE 2

Taftraa aifia ufteufrl < s v ser grr srgHféra feerres
g TTeet & TS o6t STl 2| T8 T % TR SR R
e geaent o off wfafy < it 21 o rfafer
yfeafer TRt o1 ot sTgeemr Heifera sm gry fora e 21
A ey T TS foha ST § deehrel et et §
wfafy st 21

Fa TR F I=gd & iU weeH Tow 9y oW %
iaia fRe e §|

TS, 3TTE. 3. WH, Uel THHIUS ST EISH1 A 3178, 718,81 uH. g
HTHMETR-THTe & site qH g8 % HAfan e & wag
o e aftrfer 1 e o 1w afitfer 3 58 e Y SSE R
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" Isuicofia Ftera fasiret Jivaret, gol - 8
31.03.2017 I AATH at PI qclol Ul

. Tiftrag /ah fifir s e Sl CLLICE L] froerad
Tt /gt i 1 7407246393.22 |5513871135.25
T AT AR 2 11530788.49 | 11349143.37
o7 Tt /ot fAftrt 3 5952365.51 3284574.91
fera o e 3u
Tgfara wwor qen 3uT
SATEAIIE ST SFATE
AT SIS TR JTerer 4 309034338.12 | 150019968.20
TS SN W o STIEHT | THTNNA A § (JISHT) 15 92183928.00 | 74987269.00
ST S 9o & STIEHT | FHEI 8 (M-Fm) 15 16394623.62 |  4616637.00

. & 7842342436.96 | 5758128727.73

| Rt
Frra ittt 5 4670785880.19 [4452004985.84
Frawr- oo vt /et it @

Faw-a=
AU TGt o, W anfe 6 3171556556.77 |1306123741.89
NTEIECE]
(v @ T =1 wHEfe A€ fpg )
. 7842342436.96 | 5758128727.73

faftre @ ffaat sfies T ot s@r w e

0.00

0.00
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AET T At ghern feeron

31.03.2017 D) JATH rafér/ad o1
3”1 Ud RIRI Al
o ST ERLIEEL] fisar e
o Faait @ T
ﬁﬁlﬂ"f/@ 7 759600000.00 | 873630500.00
T /ST

Faw @ e (sifha/wmicm @ ey w sma/fRkmt. it =t
TMTaRa fem mam))

e AW, THEE A & 3™

it ==

I I 10 2722397.90|  2446111.87
Wi o AR 71 | gig (3) TR T ot

HA (1) 762322397.90 | 876076611.87
"

T @Y 11 335414614.50 | 311528986.42
SR RCE BT

Aot W @ 13A | 509858374.87 | 601610529.84
i)

i % gRE eI T 14 241171306.56 | 216684677.00
et (T) 1086444295.93 | 1129824193.26
T (T) - ifim erafar @<t (R 01.04.2015 % vz @= forg T,

Torg e farfta ot 2015-16 @ fomam ) 13B

THET g T & FW AR (I-F+H)
= T O oY e R (YA 1 TR &) = w9/
o U ad = I

Fepran ity / () R fftr agg /9sh Rt = s mm

-324121898.03

—253747581.39

faftre o i, swefies gaad 3 i W et
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31.03.2017 o) IATd 31<afé/ad &b fere
mifaRIt ud YsTerol

wrfeat LG qra= LG
L Srf¥es . T Ed 335414614.50
a) TR T A 153815.00| 11.  Trforwr afeen Pt & 6755236.40
b) s o ' foreg T T T
i) = EaH - Headd 574156804.67| III. UTEISHT % SHETTET A=A Y 745023.00
% a1 o foran T aifim
(wfiaTTs) IV. W% & atm 6354386.00
i) T @ # (fsit) 275551751.55| v.  wWRIRT 0.00
i) =TS @4 ® - Header 7402308.93| vI. Safshd 218294.00
qREeET % w foreh VI gffwat & wherfa fify $3277668.50
T (wEehag) VIIL  wifafores deen 294345383.00
iv) 9T @ i 13726781.00
IX. ©g A werarg qaigae 44215324.50
I1. JTE WTH 2899600000.00 STt 42786932.50
1) I ﬁsq o1 9Tk JUT il 1704800000.00 -ﬂ-{_m 1534325.00
(i) ) afm 2288771.00
2) SiefeTg IR SFTEEH 76600000.00 5 46610028.50
g, (o) . =+ : AW FErENE 2394704.00
3) IS -I=Te o 210000000.00 .
I X. Worarg qREda STgHeT sy 17442759.92
4) TEFTA AT e T $5700000.00 St 17176341.00
Hrew Ja AR -reit 920593.92
5) A frem 116600000.00 Atom 6626633.00
6) ISUERIeT T Tell Y 309800000.00 k3l 247235617.92
iRl iRl F : ATH THEISH 7280808.00
7) g Ff ey [@FAE | 67600000.00 XI. gt stomreht R e ey 40919452.46
el IRereier # I widveror
8) - 328500000.00 et 9334765.99
1. ST AT - arart 32029117.46
- s (afesa Y 16394623.62 fim 2219026.00
faftat & v w6 ¥) Fe 43582909.45
1) S wmT W 16347863.62 &0 : AW qHRH 2663456.99
2) SR SN 3449.00 XII. ATEATETn SaTe Ud Sy 217763741.00
3) T AW W A 13200.00 et 180703619.00
4) R AW | = 6913.00 P 19546809.00
5) FR AW W =S 23198.00 s 20291499.00
b) ATt W - WERE 92183928.00 T 220541927.00
saTe (wiferss i et F : AT FAESH 2778186.00
A AT w9 3g)
1) et omeht e 6610414.00 XIII. T foem 189121006.75
Sy & I SR It 196334026.75
vt 0.00
2) SETg UiEde IEa 6160416.00 .
FIhm 1874633.00
3) wadieht 35678492.00 T 198208659.75
4) TEIEAT. AT 594327700 wH : A GRS 9087653.00
5) AT 91g U U9 | 7368878.00 XIV. W a1 ToTert oa 72152917.88
RISERCEI Hiew damg
6) W T 5997461.00 FArerdi 9517150.00
7) Wi 10806120.00 - et 120334571.88
8) g mﬁm 6197934.00 It 43174161.00
ECIRLIC] T 173025882.88
9) TITHEAR 7420936.00 W : AR FHEeE 100872965.00
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AET T At ghern feeron

31.03.2017 bl JHTH 31afér/ad & fere
el od YsIerel

et & LUGIES LG
IV. 379 2722397.90| XV. UaHiE - 2 1556780500.65
1) Semeniel ¥ fafeean Am| 350400.00 sl 36608845.85
F siyEN - 3Tt 194943947.65
2) Tt & 273794.00 i 1519321872.00
1750874665.50
3) AR T8 Ik 465125.00 o
4; 5 T 207816.00 =Y : AT FHRSH 194094164.85
6) fafrer st 687517.90 E:_Qlﬁ"i%""‘i'
7) T st 38006854.00
8) q_is 50.00 sAfim 206806040.00
9) Y T SO Yo 31640.00 FA  311895814.78
V. 3 ®iS Wit 573674399.12 +0 : AW qAENA 110391164.00
1) faftrr afaierreni & sifeaf | 9423027.00 XVIL eRa srgeam & fog 539757.00
2) qfcieral & wfcemia Ffy 1310905.00 g glaen
3) Y= g 1412772.00 STl 313773.00
4) wifafRren dar 335098507.00 - arardt 2635982.00
5) ST 0.00 Afim 895175.00
6) TRANTAT % STATET gEd 622193.00 $a  3844930.00
T o %9 ; Afm gEESE 3305173.00
7) Suftefid 399939.12 XVIII. SArgeiged 2106750.00
8) GRS & T 218990666.00 XIX. 9@ T 1948014.00
9) T 1 A 6416390.00 XX. OFER! St 18762656.58
V13Ut st 360237.00) xx1. suriie sarr 362284.00
XXII. 3tfersie
a) g TIY A 65899.00
b) S S|
i) @K - deadE 1257821087.31
% qry fores femam T
(TEsfieTs)
i) ST @ w (o) 85685115.41
i) =1 @ # - Hiewde 10182702.15
i &% 9t forem
foren mr (wmeitand)
iv) 5T @ # 11441822.00
Hd 4455927046.79 T 4455927046.79
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3ropyehl 5. 14 oz 6t feraforit
Her evaforat ueh Taaquf fafier faaor =1 71 9T Sega et 81
1 Tgaqui eran fifaat
1.1 Tarfia fragor i tamdt 1 e

TRORATA AT AT o SR R EEH g il forawor 9w o man ], S oo Toh o= areafarss <@ ugfer w1 feremor =&
feenmn 3
1.2 Faa vttt

o = § quts 78 Frara et wrer, S qen o e 3/ T 1Nes Yo -g afed i 8 | TRt aiEisnet & fore
srfeia ufeaftrt s afEsT ama’ & w9 H gt |

1.3 gea-g«

T -3 o forq Wiefl gl & g frfafea g ki1 7

WU, foramur TI-gE R R

1. Yo, TS 9 qUT SRS aTel & 1.63%

2. WefTer 3TN el 6.33%

3, T T FTFreh, AT STRTUT TUT HATAd SYHT 4.75%

4, FFIEY U TheeTI, TSI o AeTa Bt 3R fharard 16.21%

5. I 9.50%

6. lETIE] 100.00%
1.4 TN HFAIH

) Yol ITd H ARG R & SRR SIS ol goi O H St STIHI o §9 | AT T 8|
) afia Fraa fafire aReaRet & gew H TgM i TaT A (TTH) 12-TH ITH o STTER Heterd qRaafed) 6 o @
HerRt fq@mT T 3|
@) Yot forsT Harer g SiSgl) SMTeH 3 TR T e SH foha oiit 3 wrehr wSifRmt wiftr 36 arram W sitmifad fhy e E|
) Tl diemredt 3t aReisTail o e v 3 w9 3 o gl i fRu T SigEm TeRd) IR W g fee e E)
1.5 wHET e

qrardl gr1 A sonferalt % eiaria degd, stitafiar w Aanfgfs aur wfasy fft e st & darfgiy w ver e s
B U ey ok fore wer wfren et o foma STt @ UE Ieget STR gt TeRd et o YITAT % foT ohg UMY T STTER0 T 2

1.6 59 9T % afienter <ht IEt ot ok fore et a3 oifehel ol STaT el sTravae wweh T, THarfioha au qHoaa el fome 31

T AR IR Waw TN wrEGae fafers srgam e,
o geam= & foro sl h etk d

.. arRE v .

ATERA TETRT

(wt rvichamord. 108959W)

g/- g/-

(. R gm. A=) (srraTE. st

(frewren) (YT, GEEATH. 110708)
qu

e 25, 2017
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