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ABSTRACT. Convection of water vapour due to natural heat results in formation of cumulus cloud and then
cumulonimbus. Thunderstorm being one of the main agencies of energy exchange in atmosphere and also being the
potential source of precipitation on the surface of the earth. An understanding of their frequencies of occurance over a
region is useful in many studies like global electric circuit, global energetic etc. Thunderstrom activities, precipitation and
many other issues related with thunderstorm over a region are strongly linked with each other. A climatological study of
thundrstrom activity over and around Jaisalmer has not so far been done. In the present work, attention has been focused
on conducting a comprehensive study of frequency of occurrence of thunderstorm over and around Jaisalmer.

Most of high impact weather phenomenon on mesoscale like hailstorm, heavy rain and squalls are caused by
thunderstorms. These cause loss of life, damage to crops and property. Authors have analysed the radar echoes for the
period of 19 April 1993 to 31 December 2010. Radar echoes have been arranged according to height and then monthwise
also. Complete year has been catogerised into three main seasons, i.e., pre monsoon (March to May) monsoon (June to
September) and post monsoon (October to February). Radar echoes have been analysed according to their heights and
frequencies. For pre monsoon season in the month of March echoes frequencies found less but for April and May their
frequencies as well as height of echoes found in increasing order. For monsoon period, June to July the frequencies as
well as height of echoes observed in increasing order and these months are mainly rainy months at Jaisalmer but in the
month of August and September the frequencies and height of echoes observed in decreasing order. For post monsoon
period, in the months of October, November and December the frequencies and height of echoes observed very less, but
in the month of January and Febuary due to western disturbances the frequencies of echoes increases but height of echoes
are not enough.

Key words - Radar echoes, Convective clouds, Frequency and Analysis.

(489)



490 Hem, 63, 3 (Jars 2012)

1. Yqffer

gDl gRT YR Ufaeafal &1 3 SiRTeR
(26° 55" 3. ; 70° 54’ 9) i grETRd R Reyd vd
YT (H—d7€ VSR §RT foIy T Ueroli & oeR W
g AT | YR BT ARNTTD ARl H SiATHR af¥ed
ISR BT AHATEd] el 81 W8 W PR 500 Bl
URhe T dIAvSE ¥ Rerd gaiell & a1, Arr=iea
Sleror—uf¥ed ! 9y S 3RE AFR W T4 ofdR Il ©
3R FHURA (@Her) Fel @1 i 39 & # ARl g,
SH® El 39 &F H WY 94 9 AHgd uTEd &
Afedl d g uReHl Gem (e Swevd=d) @
HROT I IRV @ &I &F 991 § 3R Hga
HEl BT 0T Y BN ST 8 | "G Sae H AT
QO (@A g%) gIaar ufRE e (30
AR, §IHFR A7 Se™R) A § 7 @ @8l ddb
T 8 3R ATgHATSAT &9 UV (TSHREHRS IR
Ifee) &1 AT BT 71 ST G AT @R SN
IRI—IRFR (ARFANTS AHele™) & URUTH WY
e wel o1 i wamfae ufhar & dgd giar 2

IRAE 91T SUGcaid &9 g Hag
ummwmmgwsmﬁﬂ@wémm%‘
3R gRUAREwY WRA # If¥ean et @ fhard
<G B el B 1 7Y oA & A WA agAEvSd H
ol & IMEH-Ua Bl VoIl 8 3R -9 &R
afor (ARCeE) &1 @ i W | Ao @
SN TAed golfded dAfbe I Tdgd gwoie fQ
(AAER qAT HERDR, 2003) | IRA B E@mﬁ Y—HTIT
3R = @ Y- BT R STR—Yd & I
Y- W FAE BT T IR AT WRT 8 & BRI &

SFHIRAT ST B § Ted Rig 8 € s¥fely
AT A 9N STeardy (FeReaiTd )
eI IS MaIID 2 |

AT AR T @1 quielfad  duRmer H
PR JRIMERT I=d WEd & A H A @

Q:ITQT 3 aTed Cl}bl'ﬂl ¥ IR IFeRI Ul dand

Hifde w0 ¥ AsRIa JewoH, eld &l :IW J fewrs

ST S| I 9 B VSR gRT ferar AT Yeror
feA—=Ta @ & @ T | JERToia iR Qi & gof
SFGN ST &)= H FEdd g 8 & &R g8 W
—aMIRT | VSR &= ¥ HERTGA @ §NI, HY & o =TS,
4reTg 3R $AE &I QU AF 9 I—d Yerol & 918
HERTGI & AN dg HI Wel [ BT AT A 8 Sl
2| HEATO 9 SN ST QWM U @ T o B |
Th Bl W IR HE fAefid gex wurdiadt
(@geifrad) qg # uRdfdd & Srar € iR gwe!
faotelt @ ﬁwﬁﬂé@ﬁé’raﬂﬁ%@wﬂ,zow;aﬁ
TqAT UHIE, 1990 ; S. AT Mérd, 1961 ; AU Te
a%ﬂm:rmmhwaﬁa%%ﬁrar—ar(ﬁmﬁ?%r)
S lgite  (BeReM), eAfigie, @vedrdl ufshar
(e onfe WeRro & WY el U HeAd ©
R U TR% AHadT & &RRRd 89 &1 X § al
IR - & JHAN BT X |

3 ®IE @ folU &5 @RE @ B UUITel SR
VeToT ¥ SU—HSIQYS (YU arg SUaRvT), 78 faelt
FRT IR &R <1 78 2| (31) Afha W\ (01 Wi A
31 3FT) @ (@) sy \am (01 Riawer & 31 #1d) |
Afsha ArAH ey # wdd RFfufed sifad & srRTd
I VSR YEvr faw o ® iR vty 1) e 8W
W IAF B B IR A VSR Wer foy o g |
fAfSpa A9 orafer § ISR Ueror wid: 0000 I, <L AL W
e 1400 . <. AL TF foU O & 3R A5 U g
Veror 0300 I, <L ¥ W forar wimar 71 wfoeafy fem
R 7 A WO gRT AR R 9N )R U Ul
e B 3N A YSR Y fore ot €

SR H TH—dv8 YeR R J&Tel gRT e
feeaad YR & Aot § a1 9 IRT WA | VSR
s 19 AV 1993 I 31 TR 2010 TH P A
P foru Foford By U | YR Ay @ae & 3ifdhs
SR A 8T fhY U 2| 39 WIM R VSR AdH™
41 S 8Y, S8 VSR &1 aleld  Wd el off, 89
Ay § YR Ueror =€l fory 7y, RSl sty By wer
A bR B3 QA b I8 | HY Gl DI AR DI TR




oo safe ; SaowR &5 § Tage el @Y YeR uftefal b1 seag 491

gL

‘ 3 5 7 2] " 13 15 ‘

| fft et sl el fRsh e e
ATE = \

R 1.4, A9 A8 ol amgh

Yefur 98} foIv T 59 UBR B 12 §3 | 17 93 1994 ; 3
A W 22 9 1995 ; 28 fATWR 1995 | 27 SHA™l 1996;
19@@20@31996;23%@?1996@26@@
1997 ; 01 fUdaR 1999 ¥ 10 W 2000 ; 16 TS & 10
S 2002 ; 21 ATE W 10 37U 2003 ; 15 % 28 aFTE
2003 T 13 3R 9 23 RIawR 2006 |

VSR gRT Hag-l Well &1 ufdeaf &1 #gar g
SAlE & IIJAR FARAT BRI BT HAE fHAT AT
ffE—11 9 112 9O 9§ B gEgEy 9 AE
G # ffed fear Tar 2|
(i) =TT gd (@ | )

(il) AFgE (S A RyewR)

(iil) ARG vwErd (TR A BRe)

39 VSR W fg—emurht das #=l @ ufdqeafyat
P @ diforeE gfeder (@ 01 o) A # el
soo%.ﬁ.%vm_ﬁqﬁfﬁwﬁaﬂ%mww%‘

Ars H 200 fpA. @ Broar @ oRf T& & 919 R

Adhd 8| VSR Wad Sl Weddl Wel B o <l ©
7 gfte SR el g @ S B
MY 3R YSR Ufedr ¥ S fadRor g9l qieR @1 3R
Sl GIRIT ©, IO HOThIAl gRT WRMENIT BIHR Y+:
OffedT gRT U @l Il © 9 & YeR uedl (feve)

600

| 100'i
oL Ll Il HHDDDDDDD

| 3 5
| il fHe ch‘n o Haﬁ héT ﬁh—:‘ﬁ

CIER |
fora 1.2, 3l A1E F{ ufeeaty amgfy

WR Hagl Ag @ yfdw e <l 1 wRrddedr
(Rucifaefad)) o1 1 = gRT <gaeh far Tram 2|

Waddar (Z) =Y ND° W&l Z = uRradedr
N = HOTHERIT & &
D = BOdHT BT A
39 WY UF H UYH Sildbs YR gN folt W
Hagl gfte w4l @I g & MR W AR Bl

P HEER 3P IRI MR 200 b, H. Broar o aRkfY
&g I T3 9 & g Hebford by MU |

SR H it 1993 | TE—9TE (A = 10 9. HI)
g AT BT YR soidei-iad fofics a1, MiSrmee
AT YeR venfad 8, e faavr /4 uarR 2 |

e 2=l (L) D10 | HL
SIS : 2800 I 8BSl
uferd ifdrea orih : 600 fhare
IR AN 7 : 300 4T

U oIS : 4 el Advs
I AT L 2 AISH AhvS
URT R &R (0 IR, ) : 250 BCof
=9 U8 REel (4. €L UE) 0 —109 €L 4l UA
S wd afow fawer o fagfa - 1 f$h

(fam drew)



492 e, 63, 3 (aTs 2012)

| 600 ;—l
>l
|
% 400 |
| v ‘
> 300 |
| |
| 200 4
100 H ‘
| Ol__ ,ﬂD_I]DjDDLH‘
i 3 5
|7 e 7 |
o 1.3, 95 918 | uferal smgfa
[ 00 B N B
| 1400 | M
| 1200 -
1000
Ao
| Y aoo
(4
| 600
| 400
| 200 U ‘
oLt L1 1] I:]I:]J:Lm-:-===
: 3 5 7 9 11 13 15 ‘
iG] e+ by fob+n foeeh g+ fba
| HIE e ;
o 1.4. 57 w18 g ufreaty amgfe
3. omgfr faweryor

19 3 1993 ¥ 31 AR 2010 TH
fou dasn #=l @ ufcraai @1 w76 @1 H9E 3 6.
A A 16 A & AR Tima fbar a9
gfceafrdl &1 e yfiay s1d o1 g | fFrE-3, SR ay
%Wﬁ%ﬁﬁmﬁﬁaﬁmﬁwsﬁﬂam
D AR D IIR TGRd B Ulreatrar df FRoft

c

b o]

B 11—

3 5 7 9 11 13 15

| fi s W R s B B
e et ‘

o 15, G A1® |/ wieaty smafa

3000 -

2500 ‘ —

2000

v

% 1500
| \

1000 ‘
‘ 500 "
‘ o L i HDED_‘—-——‘_

3 5 7 9 11 13 15 |

| b4 fEfr B BN @ o) fop it

Hig aia

o 1.6. A A8 g wlceal sgfa

Wh—1 g RE—2 ¥ wgaled fear war 21 5 e
SATS Bl BF oI I A ® Wiel ddge Jei #
Hued Ud dodd Al gRr gite Sivrrel &1 fAmior
BT ® saferw 5 fhH. & Sors A e Sars drel
yfoeafral &1 st I fageryor far war 2|

g SHaR ¥ fegwr db & gfqeafaal o arfte
Igfa iR ufeafral @1 a5 & 49 eE  (UTh)



s sy | e & # Hagdl 7El @) SR ufoeafat &1 e 493
ARl 1
(19 3T 1993 & 31 fIwR 2010 3 & forq ufteaf~ A @1 fygemon)
e yfereafy Sarg e Hiex)

3 4 5 6 7 8 9 10 11 12 13 14 15 16 AW
SRCK 316 125 8 38 0 0 0 o 0 0 0 0 0 0 565
TR 343 163 39 20 5 2 0o o0 0 0 0 0 0 0 572
A 97 78 64 34 33 31 4 7 0 5 0 0 0 0 353
et 552 355 207 181 153 115 40 29 20 33 17 13 17 0 1822
73 636 491 487 255 137 99 33 82 36 31 16 17 14 8 2342
Syl 1402 901 914 661 436 250 103 127 44 34 18 19 13 12 4934
ESIE 2502 1881 1892 1253 599 421 130 203 39 73 22 15 30 15 9165
IR 2479 1434 1318 818 418 414 75 53 14 17 16 13 16 0 7085
Ridax 440 461 327 146 99 20 35 8 8 2 3 3 1 0 1553
LN 80 66 61 33 22 19 19 12 5 7 5 0 0 0 329
GEEK 40 39 19 10 14 7 3 3 0 0 0 0 0 0 135
IERER 58 23 12 7 3 2 0 o0 0 0 0 0 0 0 105
AT 9035 6017 5516 3456 1919 1380 442 524 166 202 97 80 91 35 28960

yferera 3119 2077 1905 1193 662 476 153 18 057 069 033 027 031 012

qiffe efd 5647 3760 3448 2160 1200 862 276 328 104 126 6.0 50 57 22

—1.1)
16 fd. q@ @ gRaRrl @ e @
(@f¥e eNwrd 11.1 ufdeafall) <& < A1 w18
qﬁwﬁuﬁwsouuﬁw%‘laﬁa%ﬁﬁﬁ

Ws]‘%ﬁﬁ‘rﬁw%iﬂma’cﬁmz@ﬁ’cﬁ

d 1139 Ufceafal) S @1 18 9 ol ufceafrar
@ gor Tl H 629 UG B S I RN 7 SR
5 ff. | 16 T & o ufceafal o dwn 7 @
SR 915 (a1ffe sfd 57.2 wiaeafal) & ST 50.22
gfererd & (RF—1.2) |

g W H Hagdl el B ufeafi @ A 3
feA. & 16 A SaE dF 2342 (@f¥® 3id 1464
gfceaf=l) &Sl @1 T Sl gl yieaal @1 8.08
gfaerd I8 T geral & Ar—Y ufceaftai 1 Sarg
3 @A A 16 B TP o Mgl § W1 gl &ol




494 Hem, 63, 3 (Jars 2012)

aroft 2
fofr SurE & ufteafai &1 fagewor

AE 39 16 fBA. P @ B forw 3 ¥ 16 AL

5 {6 9§ o @ srafer & forg 5 oAl o aifers

yfeeafrll orER ulteaar @ aiffes o Wem @l @ | gfcrafal & @ e oiraa W
P qel q=AT AR Yfrerear

SECH 565 1.95 353 124 21.95 78

TR 572 1.97 35.8 66 11.54 41

g 353 1.22 221 178 50.42 1.1

i 1822 6.29 113.9 915 50.22 57.2

‘:I—E; 2342 8.08 146.4 1215 51.88 75.9

SNl 4934 17.04 308.4 2631 53.32 164.4

\_{1@3‘ 9165 31.65 572.8 4692 51.20 293.3

3T 7085 24.46 442.8 3172 4477 198.3

Rider 1553 5.36 971 652 41.98 40.8

IR 329 1.14 20.6 183 55.62 114

EEEKS 135 0.47 8.4 56 41.48 35

iR 105 0.36 6.6 24 22.86 1.5
I T8 3R 5 {6 W 16 6. A q @1 uleafial & B B
A= A8 & IR 1215 (@ iad 75.9 wfeafr) ATy
& ST 51.88 ufowrd € (R 1.3) | —

AR Al (SFA—RiaaR) @ forg Has FEl @ | 50
gfcreafral # faRy R g™t &5 @l TE iR S Ay 1 M
H g9 s H a9l gl g o7 AE H 3 fh AL w16 | do 400
fofl, % Hag B gar 4034 (aifie T 308.4 'E“
gferafl) ufeafrdt gt @& T, ST @ s@f @ 0
17.03 UfoRrd 8 3R S A8 H 5 fHAL F 16 fbA. I
b b ufdedlral b1 G 2631 (6 A 164.4 ‘ ; .
yfoeafradl) & S 5332 ufoerd & (R 14), 9 S ‘ 100
YR el A8 H aY B W SAG] Adedl Hbl bl | O
yfrafdt 9165 (affe sfad 572.8 wfeafTal) @1 <t “ o o S —
@l A BT 31.65 TR B, <of B TS AR 5 16 ’ o5
f. M. d& @1 ufeaftal @ G 4692 (@M@ sfd e R

2033 wfaeafdl) <& it 51.20 ufoerd © (o 15) 1
IR 18 4 Sells @I g H Has+l #7°l a1 3 fab.
A A 16 AL Ja5 @1 Ulceal~dl &1 B G=T 7085
(@ oI 4428 ufcrafdl) off 1 oI &9 T
St ufcrera 2446 &1 3R 5 f6HAL 9 16 fA. a@
P gfoeafral @t @@ 3172 (@fde  ofd 1983
yfoeafal) <& S 4477 wfaea ® (R 16) 1 Rasr
Are H dagdl wgl @) 3 fBAL 9 16 AL S dF

fora 1.7. Ricder A18 et ufcraf™ smgfa

@ ufcrafal @ @a den 1553 (@f¥d &id 97.1
yfcreafl) I8 Sl ot yfeafi &1 536 Ufowd & 9
5 f6A A 16 fBAL T #1 ufeafal @1 G 652




oo safe ; SaowR &5 § Tage el @Y YeR uftefal b1 seag 495

90

80 | |
70 ‘
60 1 M
| (]% 50
U
| 40 -
30 1
20 1
o L L , nlno
3 5 7 9 11 13 15
& & & faeir Tt Gaet iG]
e AEeEy

R 1.8. sracER WIE el yidwdl gl

45 7

40 4

N H lnn

3 13 15

HE T

o 1.9, FawR AE g ulerat amgfa

$

3iad 40,8 wieafsar) <& ST 41.98 wfawd &
17)1 gt afteafal @ derr AT & faar
LI

TTATd (JICIR—HRaN]) @l Ifafy H  IraceR
A [ Fgell (YA 3R wah) & gRads &
@ BRU 39 &9 § Fagdl wgl & ufoeafay
H EMe I IR T SR IfacaR AlE H
ﬁa‘raﬁsﬁaﬁfﬁmﬁ?ﬁ’rmaﬁ
uﬁmﬁu‘raﬁwmszg(mﬁfﬁeﬁﬂﬁzoa
yfoeafa) <& S BT 1.14 e € g B TS 3R 5
16 fHA. Tw @ ufeaar @ G 183 (@i

4y
§/®

%4 2
iﬁ%ﬁg

70
N
50 -

40

CEJSO:
|m |

|
‘ 10 - D
o L Ll D_D_El_ -
3 5 7 9 1 13 15
&= iE fa it Ty B fesft e
e faamER ;
B N
o 1.10. R A1 o1 wfreafy sl
350 1
300
\
‘ 250 o
1 150
| 100 4
i 50 -
s 1
o AL _
3 5 7 9 1 13
|

2
12 B - S = - o B = R = - S =
AE ST

A 1.1, S A8 B UfeafT agh

iAd 114 uUftrafyl) & W1 5562 ufoed ®
(e 1.8) | TawR Wi # Hagh #&l & 3 fhA A 16
fA. S8 @ ufteafal @ G w135 (@fi®
i 8.4 ufcrafml) <& S 047 vl € &R 5 .
M 16 A d® o ufoeafral o) A 56 (arfie
JiRTd 3.5 Ufceaf i) <& ST 4148 ufderd g (R 1.9) |
R A® # Hag wEi @ 3 fEA | 16 fHAL
s ® Uil H g d@r 105 (@E SiEd
6.6 Ufeafdl) <& S 036 uherd g &R 5 fh
J 16 bW dp 1 ufteafal @ G 24 (@f¥e
dd 15 ufteafdl) & ST 2286 uiRA ©
(= 1.10) |



496 Hem, 63, 3 (Jars 2012)

350

300 -
250 -
&
9v 200
]
150
100
50 -
IR ENIN -
3 5 7 9 11 13 15
feer e fasi ey fa & e
HE  Hyad

A 1.12. B W18 il gt ufrafy amgfy

.
.F";_'M
£
;
7 2. AgIR ufceaf~at o fad G

39 Ay H ARl 1 | gl B W ST
B 2 o dag A9l @ F=E AE A G qE ab
e gf ool o T SR ST A W PR oA
A T a@w“ﬁréqﬁ

”ﬁﬁmﬁsﬁr.aﬂsaﬁ a%n—s‘ﬂwmfr

aﬁmzﬁwa—wasﬂaﬁa@ﬁrﬁ%ﬂaaﬁﬁaﬁaﬁ
g 3R AMYA A8 SfF, Jolls Ud N H Hag-i wel
@I gieaf~al o Sarg g ghy qF1 H dekNl ol d
T

siraa a1 ufeeaferal & v

a3, sia oo ufceaf~al @1 smafa @ $=E

SER! 3R BRa<! A8 ¥ UiRedl fdef™ &1 amgfa o
JelaR] & BRUT Fasdl q°l & yfqeafral o G |
W gy Bl ¥ O f5 Smad Ae § g dase
76 @ 3 fBA 9 16 A SAE d@ 1 ot
@ F[d A& 565 (aMffd ofa 353 uforatEl) <&
ST 1.95 ufoerd § 3R 5 fFAL & 16 f6A. ds @
yforafral @1 A 124 @f¥e ivga 7.8 ufceafa)
I8 S 21.95 Uferd ® (R 1.11) | STafdh wRay w18 |
Jagl el @ ufqeafal @ 3 fBAL | 16 fHAL
A dH o Al 572 (@Mf¥e ia 35.8 faeaf)
BT S 1.97 Ufrera ® 3R 5 fAL 9 16 fA d@ a1
gfoeafal @ ST 66 (a1f¥d ofaq 4.1 ufceaf ) <&
ST 1154 gfaerd g, (R 1.12) T7 IffeaR FAag= w9t
P ufqeaferdi 3 foA. Sars db & urs TS 9 5 B
I 16 foH do @ ufoeaf~ai @7 G 13908 &I ST
48.02 gforerd 21

gRumA

UfReHl IR & ] STl JTed SerR
ARI 3R Hagil Hell BT HGIT STerdrdfded gfeapIo
3MITTEH & STl B ARV HE&T 2 ¥ F1q 8l § (&
qd & Ae A, i 9 WS # Hage wel @
wﬁaﬁrﬁeﬂ?ﬁﬂ?qﬁs{aﬁ?ﬁﬁ RilE]
1%1({ A (19 et 1993 ¥ 31 feAwR
%Qsﬁﬂﬁﬁmﬁiﬁrmmﬁa%

3 (122 ufoed) @ 5 A | 16 fohA
ﬁs‘a—cﬁaﬁqﬁfwﬁmws (50.42 bfcrerd) &t @ TS
(R 1.1) | S UBR 3fWd A8 H FHo ufcraldr 1822
(6.29 ufcrera) <ot @1 TS 9 5 fHHAL & 16 B FaAE

»

vﬁgg@%

§



oo safe ; SaowR &5 § Tage el @Y YeR uftefal b1 seag 497

ad @ yfoeaf i 915 (50.22 ufaerd) & @ 12 (o
12) 3R A% WE ¥ Gl ufoeat™l 2342 (8.08 Ufirem)
T H ME T 5 B W 16 AL SIS dF o
yfoeaf =t 1215 (51.88 Ufcrem@) &oi & T8 (R 1.3) |

AGA AT & AE S H Bod 4934 (17.03
gferere) ufceafdt <ot @ 7€ 9 5 &AL I 16 B
Sars dd @ yfoeafrdt 2631 (53.32 ufera) ot @1
T = 14)] JaE W H waif¥e 9165 (31.65
gfererd) ufcrafradt g @ T8, wEfe 5 fHH. 4 16 .
H. a8 d& & ufeaf Tt 4692 (51.20 wierd) ot @
T (R 15)| R A8 H Gl 7085 (24.46 UfIa)
yfdeafdt g @) T, Safh 5 M I 16 BA SarE
TP o ufoeaf it 3172 (44.77 wfoee) << @ 78 (o=

16) | RId=R A8 # {1 1553 (5.36 Ufcrera) ufceaf-af
Tl P g wEfes 5 fhA. 9 16 fBHAL Sas dd Bl
yfoeaf it 652 (41.98 ufderd ) of @ 18 (*F 1.7)
AR FCaR A8 H A 329 (1.14 Uk ) ufdeaf~ar
qol @ T, Wl 5 AL W 16 fhA. SAE B B
yfoeaf i 183 (55.62 URIRIA) &Sl @ T3 W1 A
Jfee ufcrerddr =il § (RrE 1.8) | AR A H HA
135 (0.47 yforerd) ufceafrdt <t @ 18, SEfes 5 feA
A 16 foHAL S d& @ ufaeaf Tt 56 (41.48 uferera)
ol @ T3 (R 1.9) | iR fawwar A8 % |/ 105 (0.36
gfererd) ufoeafdt gt @ 78 S 9f @ i Al #§
T HH B Safe 5 fBAL I 16 fhW. A€ @ @
yfoeafrdt 24 (22.86 ufaerd) <ot & TS (R 1.10) |
ST HIE W Uferdl e B Sgid H agiaRl 3R™
g R ® g WE & ARM ol 565 (1.95 e
YRt aof @ TS, Sl 5 fpA. W 16 fhA. S
qe @ ufceafar 124 (21.95 ufoe) & @ TS
T 1.11)1 S UBR WA HE H H{A 572(1.9
yfcrerd) gforaf@t st @ T8, Safd 5 fBHAL 4 16
A Sars 9% & ufoeaf =t e6 (11.54 ufoerd) <
T (RF 1.12)| F81 R IT <@ I 7 fh afea
fagm & BRo Hldbqlﬂmﬁslddcmaﬁaﬁﬁﬂ‘sﬁw

~

~

g R AlE W WE P FElw W SW A
SIR—URTH S A< 89 & BRI Hagd &I fhar el
g1 U g9y oHast |18 @ fow 5 B 9 16 fRAL
de & Hagl ufoeatrai @1 gferadr 9= 2155 ©
STafs B d18 @ v 5 A 9 16 f&HA T &
a1 gfaeaf~al & ufaerdadr ge #x) 11.54 & I8 S
2 | AEar gftratat @) emafa (s 2) 9 uef¥a @t
ST § S8l R SR A8 W fol Ul a1 aed
WWwﬁwwu@?ﬁﬁeﬁ?ﬁﬂwﬁ

JUR B O B A P AR W A

A Mo g THM, YR BT < & TR
fPa g WdER auf &1 A <@ B SHBT @RI
PRI T A gE IR A (TfaRe) drel ST T
AT & 3R QM1 U3l SFTE W&l ¥ | 98old g
H 98 dapie & ST (SR Uevn) 8 favw #
ATl BT FAF BT AR T | Yh Hagdr A DI
Fag & u® T w2 Swel e ol
M ? IS H BF 9Tl OfF 9 A & gHaE o
ga @ ITaqq gfdd 2 YR R folg M effes ST
fp fea—1d v @ fegasig 8 § den ufoeafy /
gfcra i @1 981 Q@ 9 Rafd &1 99 FRad 7|
Hag w7l @ ufoeatyal @ Sas vd emgfa AR
94 d AFYT A & W8 Jolls dd RR gfg PR
T WR R WE & SRR 9 Adgdl "el @l
gfceatal § HH1 ol € AR 3facER AIE TP AT VAT
e 2 s 5 f5d 9 16 5d db & S B
gfcreafradt 5562 ufcerd & & W W9 SART 9 UH
HH 31aATE ¥ |

6. JMR

59 UM UF H gUR TG Fed  geEl & folg
JEdl §RT JNEd & U Bfad MR Fad fdar
ST 81 olRgdhl §RI SU—HSI-Qud, YRkl Hiad
B, T3 feeell 7 wEIfce®, 78 ool ™1 O &Rt
@ Gfd URd BT WR Bl MR A B € |

Rt
Feofl, IR, UH. TAT WhTe, UH, 1990,

diafded FASeSd  SRISTS  <gdl,
475482 |

“HH rUded 3%
qiaE M, 3,

S, U AL e jfem, €L B, 1961, ‘SR SfgoRdwE i
BRAYE 36 FIAA FaArSSd IR dAD SYRT
o RET, s @ AT foraifeforad, 12, 2,
289—208 |

AU, T T dHevand, T, U, 1961, ‘NSR TSIl 3% 9 faor
Wl YW T sRme Rfes offs Aifafices s+
FATSSH 3R YA, §0e7 & de forgifpiorae, 12, 2,
299—306 |



498 Hem, 63, 3 (Jars 2012)

TR, Sfl. ®. qAT BAXR, T 91, 2003,  “IAgHCIAIST 3% AT, 3T, 2007, “AUVSREH FaTsHeIAISl SaR sftsas R+’
ISR Tfdefdd AR sy Re=”, T w1 3% 7 58, 2, 189—212 |
TR BIERT |



