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BHeF, FOABSIE X > CEREFNERTRETDH
D, Rs ZEHEME» RETIE, Rv hEETE
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# 1z, NOAA BHLEEEOENR 2 b KD
7o, dLEFRE (6~8 A) OBHNIFHTHS
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flcong, BERMTHE, w5 GEER B
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$Variation in Net Rodiation
100 —

T

~—.
==z

o

Tibet —~—
) 30N, 90E
1
50 y .7
i ' 1
1 ]
1 1
! :
25 / 7
[]
]
1
1
1

-2

meters

waltlse

1 H v
\ ; \
1 ! \
1 ! V
! 1
0 L 1
T L4 1 4
1 1 1
' i 1
i i /:
1 1 7
1 1 L
25— —
: 1 ]
i ‘
] 1
[ 1
1 i
&
4

\
1
[
1
H
—350 1
!
t
1
1
!

" Pakistan —/"‘

J 30N, 70e \
i
1

. F 2
—75 s A
T ~'

¢
4

1 1 1 1

July Janvary July Jonvary

1974 1975

July
1976

#FIR F<y FEE (BN, 90°E) L2F R
v (30°N, 70°E) k22 35135 Hstinst
DZFE)(Winston and Krueger, 1977)

FOBERZELTCVWINIEETH - D

», Extghy, EE%lo TIROS-N ¢ HIRS

CXs AW ERR (3.7~16 pm) ORIE & Lk

L, EFksH, M X s BEEER (0.3
~4pm) O RERHEL, REEO RE QB

k, HAEE DEE HOEok EWEo
b)) Tlwrkigl, ERERERD T, BIELTT
755 T b,

v A— vEBHHE (6 H12H~200) kst
INT OB ESEE LT, ROX57Z 28
b ditoi,

O)#¢/77t7®W@(@ﬁ)ﬁﬁv4*
AN (heat sink) Liro T35,

@) 7 ADNTENR, 7578HLLAVE
FEFeHFCRANmCHERCS/L, =
vA-vEBEEDIE, Yo hikET B,
D75 AL, URBOEBEELALET
Ral, ROBERCHEL TS, Titb

b, KEXOEEBHIIFEEI R D0, HFE
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1970 Hahn and Manabe, 1974 7z ), ‘Flohn

(1668) 13, EHOMEREEE) LEEH Y
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MOEENC & d7e 5 BHE U x 5 BLOER—FEC
BA3 2 NEMBEN I ORI, THRFBEASH
5LBbh%,

4. BEFMH LTI

EVA-VHIBRCETAEE, LCHREER
IBERIZ, TVvA-VERLFRRELLIR
W BEAKBEBOBBLEHERR LIdD L LT,
EELWEETHD, SHERETIE, EELO
DN, BREBEOKE, 7AXRF—~ADHFE5E%Y
BLT, EVA—VEROEE 2V br -7
LEELHETELCER S h Tyw %5 (Krishna-
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1980),

L Lsih, OOk “BE” L\ Th,
BEBNC X 5ERIX, V38X y, ¥
EBEOLNCRIDVIEFIETHY, HOKEE
Lixhin ) BRig DMK E SO, £V RA— VIR
ALK, ERMEZRICE 785 BRI OB X

BIUBEKEOREL LTHVWAZ LM%, %t
MEDCEEY, LirbOMI Lk Licst
DTUNLRERTESLD, W52 EAEEL
bobldbMEELEINS, ,
ARBEOBR T, BE (RHEXR) oFrc:
> THHEE, IRE, BREOHBINTECH
%o L L, EEHN400m L) i s L EEIT:
LAEELRT(EE, 1972), EoEWBE, B
BEYBAHE T R ERhE DB, L Lk
b, TVA-—vHErEE, br—EHUEDE
EoERIE (B ER0OETHH, HWHWMEEHD
YE P M3 ZRAM I b BIRAUED - T\ B IR
BB RD bhb, LichioT, H5EME
BAO—EEE VY <AL EDOEROEIEE, Nk
BEIORENLRTRELLTEL bh b, L4
ITCZ oZEE®, KHEL x 5T & 70 5 Wik
BEOEEZFANL L, ZORETLY 581
B TH Bo fo& xiE Sadler (1969) 1%, FIHI
B A\ T EE R (30°N—30°S) nZE8%&H
H1965~73 DV THEBL LTV B, 2.5°X2.5°%
LOBTFRCET A EROMEY, #1RChH%
5 I BECHEL, FhEhOBEOKTHA
CETHEBHOELZ LT T (ERIBR) F
BLIEL2EEL LT, ChIEBHELTCNS, &
DEEERL, HRO X 5 CEBFHHIR O TIES
OHFHRL U r SEOBIMCER S h TWw3, -
¥, b= oY e F<y FOBIIRK, HEit 5N
W2 v OfE 4 OB L LIZ B 2 in /N &
 (B20REBR), EE, EEOHA L HEEN
D) B e B ATREMY D %o F 1o Z DMK,
El eV A—vOBRKREIH(5~6 ), 5B
# (9~10A) wiIRSHEE RS, BSHRIE
BAHIBI LW, WS RIELH 5,
—FHRSBEOERTIX, EED bORINESHE
CEOHEREPRET A LI, EEEED
BENTRETHY, BEOREES X ) EEcH#E
FTBHELNTED, L L, TYA—VRORE
L-BELER, EEMEC LIELEEEROLE
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Bl FEFOSEEL ThZhiHnTs 8 BRIEEE DRIk,
(Sadler, 1969)

Neph Category  Oloufie  Awigmed  ARRURISS
(Per cent) (Octas)

Open (O) . <20 1 0-1

2 2
Mostly open (MOP) 20-50 3 3

4 4
Mostly covered (MCO) 50-80 5 5

6 6
Covered (C) >80 7 7

8 8
Heavily covered (+C) 9 8

R % DI T35 FIREHEY B %,

TR, FABOEEEN C X 5evA—v #f
(6~8H) DFHEEXFIONRT, FHL
TR ERII R > TV B, TV A — VHIR
DRENICFEOZCERTS L, ARED XL
Pric R x—vERLT B, XVITAENLT v
A AHIMCOBKRREFLIE, BE7ST71hb7
4 VEVHENELEEDS - CHREEIERD)
HWBNEEL, WRET S 7Ly, En
LENE BBICEENED LT\ 5%, & O¥ERD
EL AL T, Bo Bl €Y A— VRN
RATWBR3p0H LT, V=) —Eicls

TEERD LOBCERENRIES D, TERE

NEELTW S, EEIBRIAD L Ito T
% (Saha, 1971),7 7 VY »EERIIEDEV A
— VIEHE LICBREN R bhd, FIHREOARIT
AohsE 7 7Y 0 BEREBOBAR L, c0F
&, Blew_vrsER b EERNCEET»E
FRIBLDTH b,

DR, WMEEIOREE LT, FHEET
e, FHAEECERREYAVIRAL (HE
fib, 1980) X, FIMROHYUBERELDH 5 HE
PTeiesn (BEEADIEEN ECD) BEY
AusR & (BE - EgE, 1981 & 5 %5, & h
i, L 3ficERIh T3,

9+(2x1)+5 _
= 4

MCO=5

HOE 3EEOBSENETNCS S
B AOTHER O E .
(Sader, 1969)

5. xtiEEI® H A&

#BILERD 3B S L ORMERE A5 &
Xy, WESHOBELoREYMD Z LR T
&%, Wk g (198D X, BMEOER %AW
TA VY, BEE77, BRAKFEERTOEY R
—viio Ic (1. 3EER) O KR A7 b
AL, 1 RIS (0.75~1.5 B AL
DAy —DZEMsH (BIR) 2HEN, F1IK
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E3,000m )l otk (KL, nEE,
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FEHIBECTOAE LAY —RFAZETHD, DOWT
BRI b LB K & e B L T
%, frtHos7m (B3, HErisHE23K)
(3, MR TEEM TR 2 ~ 4 BRGHTRD
THEAR(Tiebb, BLENRE), BER LY
AR 6 RERTERICHER, &\ 5 SHREL S & — v
ERLTHY, WhesEWNE, RWHLV5H
VMRS O HURAT 7o DY, 125 % b EBbh
W5, BLREAHET6 R (6 LT) 4% 68 (18
LT 0 BB L 57 7 < ) — DR HEER
Fo EXIRF~y FEHHLTO BELO £
BHEoBAR, HEEOBBHMEC X - T
REONI L 57 A Yy — A OXF eV BEDS,
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WHIFORERECHE L TEIDO X 5 LT3 EREFS LI PHER (BE) %, 1 v Ml
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and Inoue, 1978), B, 7 vy F 2 DT 5= 7 KA, =vA—vilcizdtElL, EvA-—voOH
PSR T, WEORENER LTV B & BELDRSIIOFRERCE T T5HFIT-
23, BLR2RERIN T3, oMk 5 Eh8bhT\5, Fic Rao e al. (1976) 13,

VA-VvHIOBRMOEBY, s b v FOK Nimbus-V o ESMR © X %5~ 1 7 » FOFH
RFEFW L > THETh T\ 5 (Prasad, 1973), SYEEE L OMEKE (EREITAREF O 8 # K
—iic, B L wIlEHIR T, fido 2 &L B) &R, BURD XK, 1 v FEETO,

BWREL 72 5 & 25050, 7 v ADBH EVA-VERBR LD SWEOIE, BBk
X, REEZIURCEE I chy, ®RED b5 OB TEHRELTED, 2L ELFWE
BOAE TRERAASE CINEKET 5, 5 Ble- EO&KEFELE LTLEVYA—vE ITCZ pit EH

cker-Andre fEPR (Bleeker and Andre, 1951) i S LTHATLI Lo EWTHS S,
Lo TRHMARELVBIK S h, WRAERTE0 ITCZ NEA Y Fix, EHOEETE, £D
TR, EXRTW B, _ Ba, BER500~1,000kn BEDRr —ALDEY
L TAR =B, XVIAEL LS v FEREECR
6. TR DR Rl SR AT L, T LB 3 L B
R D 15T, EIBRICA Bhd X5, K
TV A= v L3, ITCZ GGRrEIERHR) » (b FHENST 7V INEERD AV VEENA VF
¥ Be7o7REETAREIETAHS, fHECELchicbCHE T2 B b5 %,
ELTHBLBhB, TLCzodbkix, =3 Winston and Krueger (1977) 1%, #HRIF&ERhC

Yo F<y FOBEATHLBA Y FEXETED Lo TEVA-—VIREDRISEBROEHHB O
TAZBCE bhb, kKEE O ITCZ pAkSHEE %, 2~ 3o TH~ " &16RIT, 1975
(B2 TEE, SECHRERES) LBV - 11976 (6~ 8 HIX1974% &%) DAC L DRE
EVA-VIRTORKHEE LX) B - 70H BgtE (OLR) o#BE R LT\ 5,

3bY, 1V IFEEDITCZ 20 ¥ 31T SALPBLARRHTT, 41V FERFRLE L
WBHEWSRFGIE, »RELTLIELVEIRVL 10°N~30°N #i &\ OLR (FE) HAEHE
eF LhLiedib, BEEEOEE XS5 /E  0OUTEh, T OHEMN Fv .- 2vi—viio

ALV TRUSUE, 1Y FELOIREYEEEITCZ, £ v A —v b 5 7HRONESCRIEST 5 & DRk
# ITCZ L HMEA TV % (Sikka and Gadgil, 1980)
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ZONALLY AVERAGED RAINFALL RATE
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INDIAN OCEAN

N N '~ N
0 0 0
D D D
A A | A
T T : T
A A i A
A . U | Tt bt ) 3% IllA
SEASON  SEASON  SEASON SEASgNV YEARC
DEC 72- MAR-MAY JUN-AUG SEP- NOV JAN - DEf
JAN FEB MAR AUG FEB73 1973 1973 1973 1973
40N
% 20N e 3
o)
E
}_
<
wd
1974 § S R 3 1 T R ) s ) S O A Y R G i VO N I S
SEASON ~ SEASON  SEASON  SEASON YEAR
MAR  APR  MAY  JUN  JUL AUG  SEP  OCT  NOV  DEC REGTS— MARSMAY. JUN UG SER- NOV.JAN_LEC
1975 llll)l|l||1l|l!ll‘l ' S EE: T (50 SN S B A 1 1. 1 L) 5 E%: S S 0N I W T N RN AN
23012301230.12301230123450.123012301230 1230.1230.12301.230.1.234
SEASON
FEB 75 —
DEC 74
RAINFALL RATE (MM/HR)

NOTE: BROKEN LINES REPRESENT CURVES BASED ON
INADEQUATE DATA—SEE APPENDIX A.

)

14K ESMR X VBT L%, 4 ¥ FEROKERZ & OBKE (mm hrt), (Roa et al,, 1976)

FE15
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s
3

75
7/

20 |

4

.
0 % 2

IN
N
DI

N,
NV
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R
N
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,

R
A,

NN O

(A7 77072 /
%
% 9

%

A N WO -

N 25
/_J 2| 3
" g

250 A7 £

June July August

16  (1974), 1975, 19761 yiF % R HSHE. RHEIL, 250 Wm™ []
T OfEDHIEK, (Winston and Krueger, 1977)
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st

.

L]
(V.4

P R g

KTA

. Vd
/
| | 1M UUNE 23™may

NORMAL DATES OF ONSET

, 2T
o ~ ol A ,’"7..,».‘”.,/ (—59
ke \“ ',\ 107 JUNE '\‘K.l-s 5 JUNE . .cm;!’ Ry
R A T

3 > L
™ ALR !

LJ
[ P S— ) YA
UL TONA S s .
® i oage
1

—SOUTHWEST MONSOON--—

.
PTN

/
‘201 MAY 1 1

“ZhJ% (heat wave)” OFEFHEHIGLT\VBHZ L%
AT O LlicizEY OLR (BE) oF~y
PREEFRRT TR 5 T\ B, ITCZ 1t
AL OEBL, A< T o~V —XENLRES
v FER T CoE OLR (KE) &RTx
THTW 5, |

5V A—vADBITHTH S, EET Y
T OERII LIV _AFT A HEA Y FAE
BRL, AR7 o7 0ERBIZLEVEF Ny b
fHERHEE > T L Db, LIELZDER
HiX, SUBELBRSC I WHEROHE
&, e I VAER BT BERL LIRHREDS)

oses/ 310,70

#1TR B vA—vEIEE 0L, (Rao, 1976)

| 4

BLNBEELICERTCES, i —nNenFan
APEDMIRE L DOTEREIZ, v A— v~
EBITT AR ONTAREY x SRIHZ &b,
BESMROYRESAE W EHBI B, F
v NEEOMNE (33°N, 100°E £50) 13, BE
AT LYE TR e T b b, T
LA L) BEoEBrIb30:EL bhb,

6 AICIIZBE ARV I E» L v N HAREE
~, TARREbRILE A v FAEFERL, YV
A—vERLRD, COERILKOBEIR, &
S bambhTwb v A— VEIRH OB~
B LT LI HBLTw3%, T~8HD
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TV A- VOB, 75 T7¥EE bRR
7 O TG B ERER & T ORB AR B K
Bk (EvA—vDEER) &2, BELLvw=av S
A MR TZETH S,

BT E 7, &V A— VEROIEKILER
Lo Thich B bz Ehvbh b, Bz IX19764E
D6 FiL, FO2ECEAS v FEAREEAD
KOPFEBCEBNR TS, TRV I ALERLD
A v VAR 0 CORIMES 55 < (s
= OLR f{HiciEH, 2L LTEVY A -V D
Mol binoTnb, Fx DEBHCOWTILE
7T NTDNB,

LT AT, 4V FTRELEETAREE PO
ELT, BANENIREDZ ENEL, EVA—
v O BIAIT “monsoon burst” b 3 FEE T 70,
ZOBREY, [EFHENDORD L E 57150

TV A— VIR L b 5 RESO BB E
{b& LT, Datta et al (1981) 1%, kD X 5 /e
BEHIT T\ 5%,

i) 500mb ki %s (RARED) 7 725 90°E

FEED B T0°E 582> 7 P L, Fhitkd
o TEO K v 7 —@adtkd2,
i) A4 v FERERT5RERY = v FOH

v‘-. TUA
.;")_ji o)
.ﬁg
S
-?‘ N
I8
_;.-._. L
Ak 2

B
i) <Xy b BRI 5 HREREERED
BXAL

iv) 4 v F&HIK SIS 5 HZ LT (pentad
rainfall) &Rk

v) db4 v Fiekid % SR E o RE RO FE
B L, 20°N R d - 7 BB EKEDIL
~DBE)

vi) FRE LS 7 (UIKFY7—-%) otk &
FRICERTL D EVA—Y + 5 7Ok
LREoBEEHIX, EAMECESE, EWH
EPL TR TERNI S HREROLDOLID Y, H
FNToZD ELITELILV, LT
K E LT, iv) D&MEKEDEKEZ, £
218 19694£6 H 3 H~6 H OKEH By, vi) THUY bhichEfED v 7 — Bk

EFH, (ESSA-S, WHE) RISt LERER L 5 R LIz LItk BT




ENB, BIZIE, 19690 8 v =4 AF (Ma-
harashtra Jl)) o2 — vEEEIZI6 848 (X
X5 H) E¥hTn3 Rao, 1976), = DHET%
BEEENLORDE BBR), 75e7@ELT
FRELCEZ A2~ (BRE) B4 H255H
EHTTHEYSAPFEEEL, £EO0WE S
bL, thIEEaBcEXE ML TS (F
1I9KZR), T DIESFEIL onset vortex &IEEh
TRD, AERCRT STV A—-vEBCLIZL

10 mm =

%0 25 30 % 5 10 15

219K 196945 H20H~6 B 16 H», Maha-
rashtra | B FEKE,

JUNE (85°E-90°F)
1. 2 3 4 5 6

W2
L

7 8 9 10 1M 12 13 ¥ 15 16

LS O
4 . M i N3

—{ T Y—

WWEERBEE % 3%, onset vortex 1 -2 \» T I3
MONEX’ 79C% %< OBMIeENEE L, B =
VA= Y RIEILH O, BWESEMR > 7 -
R ENDIEERLZERIC IS U 5E TlEi s
Ay, LHEREI TS (Krishnamurti et a1, 1980;
Mak and Kao, 1981), 737 iz DX 5
TESERE (LFRICE b7 58 5 A% —)
NEELLTWIRW T, BT Y A— VSR
Db k&, Rax LFE T5 vortex DBE)RE
Bh L e bk LT ¢, Sikdar and Martin
(1981) wXhix, EvA—vEEOBRE (o
=v OB odtkix, BAEENIL L 1 BE
EERhTEIrs 5, Lo, onset vortex o I
5 IR FE LIEKENE b A R BT L&
EHDHbIF TR, FLX-TL, EVA—V
SHodbk & ik & 7 nFE 5 — v ILRASTIZ
M ORIRENERILT S, LW TETDED
BHbHo BEENHHICEEINRTEY, KERAY—
NHEGEEDE Y 5 2 & —itd UL/
BNCLdBHoT, TOIIRFL, LiiXE
FERCRHRE—RHENMBERYFRE LT, VA
VEIAH O EOBHII ATV IE o) Ltk

1969
17 18 19 20 21 22 23 24 25 26 27 28 29 30

BE20K 196947 6 Rickid s, METR (ESSA-9, W) ok —IHEE. (85°E~90°E),
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Bbhd, —H~virBlcl, EKEERD
R, RBE (Do LdRELLLDIR, H4 70
VREVA-VEKELFHIEND) BNTFETE
L BRIXBNCIERTH Y, F0ROMEE—R
FMERICAbRS X5, €vA— VBB
J& LIcER O ER, BISBED L3 BD I
b EVA-VREDIRSERDILE ITCZ 0
EBodtE) 3, FUBREH v rBflo
H77€7HMIY 1 BRBRERT LT
LHENEL, TORKBR, PEMBA OME (8

17TRBIR) 1%, <A HxAEH LI~ #ET 5 X
PR i1k N P (e s N

1. EVR—VOXE)

1.1 ZEIADZEE)—active/break Q4 7L
TV A—-VvOEHAR L, NEEEHHIERCHE
KEDH\TEFR (active period) L, RHETEE)A
NER CREKED DV IRIEH (break period) 235
LS5 EREI DAL %, LT, ,

35°N

170° 175° 180°

I | . 1
EXCESSES AND DEFICIENCIES ¢ *})
IN PEAK PHASE OF NORMAL
BREAK IN MONSOON

IN AUGUST
{/

” EXCESS EXCESS
s e +43Y +30% or move
DEFICIEN o !
oergent [ oeecienr

ST

185° 190° {95°E

BY 1.5.RANA

2R 8 Ao vA—vikIk (break) iicsi} 5, BKEDFHEDLLOREE (%), 150%

ELEZ~ 5, 100~149813R14R, 51~100% 3HH\ ¥, 50 LATIXRVmE TR

3, (Rao, 1976)
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F22H v A—vOEF (active) HlIc BT AEESM (L) &, {KIE (break) fflicki;s
ZEHFMCTF). T0Z L EiZ S0, 30% LT oW oRE trnd, (Hamilton, 1977)

TIEOFEDL L, KIEHINEFECRIHEL, £
57 THEREST Db JSEKEDEES AL,
SOOI LTRELL Rl oTWn 5, &
FIC XA v M e JEE D & LCARBEIC K
KR GHT 20, RKikfciie~s vREZE A
v FREWE O XK EFT A EHAR DD (B

21KD., WmEMNDLOEESFMIC LI ->TH, O
ML IS RS hs (E2KER), 22 TEATN
Xz Xy, RIEHCiIEEOBREAHTe < 5
YHBT v b AHFFE- T3, ERE
WTh, FXy FER» D= I Y ILUIRMAE
MV EENRROLNDZETH S, Tikbb, v~
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T=-20 DAY 80°E,15°N
20° ZANRE DR Y RN ) P\ T
N AR 8 [ oL - &
T =

—
-
2
//

LATITUDE

LATITUDE

\
MR- NN IA SN
ENPZA ) AN EEPRANNS
S ([ A&, o [ o1 Y 4

ST [T o0 A

w T ic0 FAR W) 71 7

E T=20 DAY :

3 20fZ N I SO
NP [V 3}3@ P N
oL N Rac] o@D D) \[ =

TSNP\ o PR R W

S XN 2NN [T

TS T & NI~ 2 7 A
20°E 80° 140° 160° . 100° 40° W

LONGITUDE

$23% ZEBOD, TVA— Vi (1965~7206 7
1H~9 A15H) kit 5 REEMHEBIREK
D24, 80°E, 15°N #BA LT
b, EREIT0.2 L E, BRI
—0.2 T ofEDHE, (T. Murakami,
1976)

Y RALEY A= V%8 CTH %« OREIEE)
DBATHBRTHB LERLTED, H2XT
3, 28°N ffED e~ F VIURE V- OBENILE
BELTELRATWS, O TIE, E4/h
HTboRLIOSK, BHxDOHMEFHED LD A
F—AA Y FREREFCE UL &
Do B,

active/break ¥ 4 7 A D X b [RERAY IR AEFEI,

=50 «a0 -30 20 -0 ° 10 20 30 <0 50
T T T T

FUXR =vA—vHEER (1973 6 1 H~9
A30H) oReEMBGRROKE —RHZE
WiE (72°E~84°E), 17.5°N » &5

&5, FEMRERIRO0.4, FHRFITIE
DfEI%, (Yasunari, 1979)

£ (F) RN EEERY AV e @inc X
DB BMEE R T\ B, T. Murakami (1976)
%, Bizho Salder (1969) i X 2 EEER L RE
5° X fREE30° D A vy ¥ o CTHEMEHLLEE (B
BBEH 6 L\ EDSAA Yy — DUy dELHES R
TWwW3) Kigkl, S5 EBEBTPHEZHE L
Ry VT, 4 v NI (80°E, 15°N) #2&
BEELlicevAr—v i (6/1~9/15, 107HRED)
DORZHERE A HE L, TORKRE, F23-D
Xy, ARHEE (FLLEH r=0H) TS
WIEDOMHEEM A vV Fihh b=V — e L VY F X VT
HIRA L ERGERMAY, —HAOKEIiEBIK
1k, ke REENDLT 7 Y A Ihid TOBEH

CRLAREA Y FEBRCEEL, AV FEVvA-V

HIROEERENI KHRLIEROELBNCEEEL T
WHZ EMREhI, b t=—200 (FHAR
D20HFIDERE L DB 2 H v=20H % COR
ZMHEADEM &2 —vERANB L, LAV
ERC T, REO#ER L & HIE(A)DHEE
RE—vpP o YAt ETHAERANRABRS,
Z DH BT E VA — v D active/break D44 7 1
BIEL 7« ZEREBHORBINL FRE L2 %,
Yasunari (1979)(%, T. Murakam (1976) & [Fl#%
DEIER T - A RIBREEER (19735) wwow
T, BB oRE —RMZENE (524K
AN, EEEK (BN Rodt LaidfEfHEs:
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DIRED, FHRREANL0.7° (EED/H MR
Eclkbkd+srz s, FAED % — v HI0BEE
DEFTLVRLTHELR A Z EHR LI, AN
7 PABOFERIE, 4 v FEYA—VvHIIRTY
OB AR D - ELEBL, 2V TH 2:BMOE
HRFEELTHWBERLE, Thib, H24RD
MBI o B oK $ K&\ 40 B AHCHIG L
TEBOAZREHbRTWAZ LB,
BB, 7rAAR7 MBI X5 EES
T oD B ONMBS HE . 408 Rfo%E
BIie oW TiE, bRV —DkXRpEA v N E
OMHETRINTWB(EEBR a), 1 v FHE
DAt LD, RIEKE7 701074 )€Y
fHE X CHERTES, BEO7 5 7L,
EELZOHFBHVNIL, BESRMHEBERIIA v
FIRROA LIHBERTE IV, —Hf 2 BHRE
DE—F (258 b) 13, FVGEIRTO L EERY
BUIe—VVYRAERL, —mEDIZRRAARY
P VIR CIX, RO AR fRITIRE Lz v
LA LEBRbERT XS, W OhDBBRA
EDONHEFHAEERLZLICLY, HIBRESE
BOBEEMBZ ENTES, ZhiRED, 1V
FAY7 «RE7 ST HEN LRV AERET
4 v P~ (@) JEEELCE, 57Xy VRO
FRECIRET?, £24L LTRHTEY 0B E
DRHNR Ihd, cDE— FO BEEE YO B
Bt ERERZOHENT TR ShTtws (M.
Murakami, 1976), =D E— FD O & O D &R

%, 2:BEEBEOEIE LD (B b RERA

Brerdins) Crx sy, BERPEE»OEE

CTOTEBEHEL, COWBHLBEEL TV IAE

TEVA—-VESE, RE, FEEL, 2hhiX
bILF~y M CREREE & HEERYET
BEEY, EEHOBZHLRLLD, L3EL bR
5. $t, BE - BREoMoBEH LML T, X5
CRENZ2ETHMETCH D, o715, F40H B
ITCZ ot iR Ebisd =— F, 2

CERO R La, REHMCETT 5 KB

Ldfok U SECBIELLE-F, 2u15b

40 DAY PERIOD

(®

HBF EBEE) V-« A7 b (1969) fE
L, friiEOA7, (a) 40H A (b)
10~20 HH#l, 2R -H Tx T,
(Yasunari, 1979)

AWk, ZHHZES AL DHEEITE 5, X HICH40
HEHOZENL, 821, 22KRE iz, active/
break 1 & 78 5 BEKE - EROS MK S BE
LicEe—FNThBHEEL DR,

LoAT, EVA-—VvRE LS EESMI,
FE2xDEBLREV BIEREBR), LicdisT,
btk &7 active/break o4 74 (40 B
B 2%, FEORMAr —ATLALREEDE
HiEEs b - C, BEHETNE 5D, HEL
B ELZATHD, Riakd Sadler (1969) € X %
AEREELER Y AWT, 1966~19720 FHELD
WA v FEYA—V #IROEERRT] (6/1~
9/30, 122HMED) DARZ + AVENTERIT - iR,
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1966

¥ 1967

* 1968

" 1969

1970

1971

SEP’ TEMBER

-u.(

R 1972

= AR /) . =

€0 )/ /.:7-. "‘“ / 5\ ’
T

JUNE JuLy AUGUST SEPTEMBER

26 1966~720D % v A — VEAR BIT 5, 30~
40H (19720 %1350~60H) EHoEE
EE)DFEE R (70°~90°E), &
ERRRHIRRIX0. 5, RHE I A DR,
(Yasunari, 1980)

1ZIFEF30~40 B MR 883 % AN EE Lz
(Yasunari, 1980), = D4, W&k 35 E5HD
ZBRIA Yy — v, EREBRFEDAY — ik, 8
R BLHEEIRB IO, PR ELETFFr
BEThy, EE2EEDOXIEY (70°E~100°E,
10°N~20°N) L RE<H > Th %o FE KO
T, AV FERR 7 4 A& —%FAWT30~40HF
HxE L, 70°E~90°E = 3l} % ik B —R5R
WHEEZRLICONE 26K TH D, (XL, 72
DHIT60H RN EB L TR Y, = OFHHLZER
PHLTW3, & O F X KIEEIEFECEL S

&, KRFEOELL - TWBI)ER I A2 -V
DENCAIEEREDOZEITD 528, BEOBK (B
AN BIRED AL ET AR, BEEER LR
BEVSTIW,

BEwrwoXiz, k&7 active/break 44 7 1

G 530~40H BHIOZELTHIL, < ob

DIFHHIFELC L » TEBRIh b DTH B,
BHOBEFEREOHEN ALY, ZOXENCEIEL
EROE X VAR I N T 5, Sikka and Gad-
gil (1980) 1, BBLEEADIS L5, EEMN
HHEBEFT, —EOMEL>THFELTVSHE
CLimEBEL, T h%w MCZ (Maximum Cloud
Zone) &Sl lc, TOEIRIY, A/ THOXT

Wh, EEnbAaicITCZ tiic Hicy, 1973~77
kT 5EHE D MCZ DEENMERLR L0
H2TRTH B, = ORI 700mb kT3 + 5
7OMEBEIRENTEDY, MCZ i3EvA—v |
57Dl MELT, dkEx A LT
B hbhB, Ein MCZ odb ki, 12130~
A0H DAL TR T\ 5, ¥, H6HTONR
leevA—vEHBrEDRS Bk odbk (5820
XD X, MCZ oFEfIDIX- & h & Lidb bkt
IBLTCWBZ Edbohnb, TR LEVA—
vO#EERIZ, dbk35 MCZ O+ 55EN,
RECERBEMIZ> 7 F LT, EWvinkd
THo T\ 5, |

DX, TV A—VEHROK X active/

break 4 7 21%, MCZ (33 ITCZ) o#kEft
ENHOREIEERS X 52 L2, BEERD
B XY, BEbhtkolk, 2DOE— FOEER
EEL, AEXCTRIRER ELTOER %D
> Tkbh (25K azfR), Madden and Julian
Q971, 72) B LTz, 40~50H B4
REBFENE (RE) <HELTC-5LEbh
% (Yasunari, 1979, Julian and Madden, 1981),
SR OFELDOKRBEES (L Ey A—
v @ active/break %4 7 A) X, BEEEROREHE
BB & FECBEE LT\ B RTREMEAS L (Yasu-
nari, 1981)%%, AL OEE TIXiR\ D THKT
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Lty

ASNE IR \{ /11
20 20 9 B 29
MAY JUNE

Bo
—7 T. Murakami(1980) (¥, 4 v F, EE7
27 s LI A BRI 251 C 0 [RIEHR SR O
K22 HZEE) %, RIMREE (OLR) Bh2 o
EERRE 2R #1 (Empirical Orthogonal Function
B# EOF) BHOFREIL L - TH N5, &
EES°XFEEI0° & & T (149 31)5), 1975
~TTD % v A — v i (5/18~9/14) £+360 H D ¥EREE
| BB oW T E 3 EOF BE % 4T\, kD bh
‘ ERD ORREE (BFA=27) oARz o
BBV B, 1~ 3 B 120~30 H A B

9

8 i8 28
AUGUST

7 Tz 7 7
SEPTEMBER OCTOBER

27
J ULY

27K MCZ @ (), MCZ oFdtin () &, 700mb + 57 (@) © 90°E isid 5k Fﬁm
DO Ak, 1973~77, (Sikka and Gadgil, 1890)

LTWaBZ xR L, £LTC, RNV FARe.
7 4R —THE Y Lz 0 BEEOEEIRS T
DWTHWY EOF BR%{Tk\, ZOERS D2
-8 & — v & X DRI Ml Lic, b,
DEIECHE LIRS O DDy &5t
LicavEZy b« 22 —vHEY, FORE,
REE—BERMTE S B, = ORI o ZIR DKz
HEBZFE R LT\ 5%, BL1~FE4RTEARL
TE B OREE—REEINTE, BE—RHEEEZ, £
HICTRT. ThODERES L, EVA—V
O active/break 4 7 1%, FRBEAIT TLL 20~

>
—

83 —



—( 84 )—

30H R0 RAER:, 20°N 5 Cik FEE O
ERCEEL TS, L LT3,
TVvA-—VHIOLA Vv FEE7CTOL 5K, B
ENRFEC S 2R S EHECEH L5
T, BT EE D& — v ailT5hEk
& LT, EOF BB 327 v BHHEFER
th 5B EBEbs, L L b, flziisic
DORIEHPEBBIC & bl BELE DS 8
2, ALEBEOKRE ZDHE, ThbsioDZE
BRER SN TERD & LTHbR, 2 - TH
ROREC bbb 55, 1976 F£0 90°E
w5, EEOER (MCZ) i —iHETE
(H2THER) TiL, Zo&h L LEKoIE
DAMHDFED b b dd i b7, HF28 D
80°E 1 ¥sl} 5 OLR ZEEIRLS Ok —REEEiHE
T, ThiRih LcREOFH &1 bh Tk
WL, ZHNXZOBOEHRHI I AL L
nis\, GERI DIMBIRAYETSRETH S 5,

1.2 BEZH—LL[CEESHEDEEICD W
T

S[IEHMBRC X 2B~ BE OB RN ERE X

ML UHT, TERBEVWIERECTH S, L

35T, ThbDER AVt v A— vORE

4
v

7 XQ)
B S )
sy

DAYS

ZCcw-

=

oc»

LONGITUDE

(a)

30—

402

!

50—

s

60—

70—

80—

90—

DAYS

21-

30—

40

70~

()
60— I
80— %
y d
o
90
100 e W i Bl o o
®  10° 20° 30°N 40° °s 0° 10° 20° 30°N40°
LATITUDE

g
o -
9

(b)

28 19764EE 0B HEtE (OLR) »20~30
HREBRS R T A REED (2) BE
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OUTGOING LONGWAVE RADIATION (WM~2)

DIFFERENCE SUMMER 1976-197%

H31 19754 L 19T6E DRI I 5, REKHEDOE, 1976505197542 X LW ILfETR T,
BEYSIrAOER, (Winston and Krueger, 1977)

w (BRHRYBLC BEERE5%51250
TR, BLAXDMNECKRECESL L
TXohk, FveEvA-vHORRERROEE
HRAx2—VOREILHN, BhEvA— VIR
LT3 &L 5E % J5 (Pisharoty, 1881) 45 %,
CHHOMEIER, FXv b« =T YORMBHE
DEERIGR L DBEEIRT, SHBANTL D
EXbH5, Fl, BEOBM=v SR MHE
VA-VERO= R AF-EETHhIE, 1V E
DEFKERECEE S, TV A—vOXENCEIR
THEELERTH 5. HEDI LORIHEER
RV, CTORRPLORELILETH S,

TV A—VORBRETENT X bic, “Southern Os-
cillation (8.0.)” L HELIBIEL TV B LW bh
T3, Thbb, 5.0. (BRFEELLA YV FX
7, B4 v FECHTTOEREBRORT
BR) #3§8<, =, « =— == (El Nifo) 235k
WeBEbh5 X 5REri, BAFEES, FHIK
CRTHRMEBERLRY, 1V PR Th
b4V F e 2V AR—VIBROFNIRERCD T
L, TORKCHIG LTHKEARERELHREKR
PEBCHB TS LD, T oL HE
I T\’ (Kanamitsu and Krishnamurti, 1978

7t &), Bk 1975~76 w2\ Th, BREKHE
(OLR) oz (31X) &, TV A—VHELE
KEEEP - I L T, WRBEEOEHAIIERBIC
o TWBZ R LTED, S.O. LOBEH
REINh5,

WHhice X, [KEHEOBA» LEES LK
HEE - BWESM - WAKERE &\ - BRI,
WFhd €V A -V OREEFEBECHKE OOV
LEFTHY, SEOBROERL JOXDER
BeFBe Ly, =v2A-vEBOYEREDE
En, REQHETSIOLEFEINS, *

References

Blanford, H.F., 1884: On the connexion of the Hi-
malaya snowfall with dry winds and seasons
of drought in India. Proc. Roy. Soc, London,
37, 3-22.

Bleeker, W. and M.]J. Andre, 1951: On the diurnal
variation of precipitation, particularly over
central U.S.A., and its relation to large-scale
orographic circulation systems. Quart. J. Roy.
Met. Soc., 77, 260-271.

Datta, R.K., A.V.R.K. Rao, Bhukan Lal, S.R.
Puri and Manohar Lal, 1981: Certain Aspects

— 86 —




of Pre-Onset and Onset Phase of SW Monsoon
for the Decade 1970-1979. Proc. Inter. Conf.
on Early Results of FGGE and Large Scale
Aspects of its MONEX, WMO, 13-4-13-8.

Desbois, M., 1981: Representativeness of Cloud
Motion Winds Deduced from GOES I.O. Sate-
llite Imagery for the Description of the Indian
Summer Monsoon. Proc. Inter. Conf. on
Early Results of FGGE and Large Scale As-
pects of its MONEX, WMO, 5-12-5-16.

Findlater, J., 1969: A major low-level air current
near the Indian Ocean during the northern
summer. Quart. J.R. Met. Soc., 95, 362-380.

Flohn, H., 1969: Contributions to a Meteorology
of the Tibetan Highlands. Atmos. Sci. Paper,
Colo. S. Univ, pp 130.

Godbole, R.V., and V. Ramana Murty, 1970: The
Indian Summer Monsoon as Seen by Weather
Satellite. J. Meteor. Soci. Japan, 48, 4, 360-
368.

Hahn, D.G., and S. Manabe, 1975: The Role of
Mountains in the South Asian Monsoon Circu-
lation. J. Atmos, Sci., 1515-1541.

, and J. Shukla, 1976: An Apparent
Relaionship between Eurasian Snow Cover
and Indian Monsoon Rainfall. J. Atmos. Sci.,
33, 12, 2461-2462.

Hamilton, M.G., 1977: Some aspects of break and
active monsoon over southern Asia during
summer. Tellus, 29, 325-344.

Kanamitsu, M. and T.N. Krishnamurti, 1978:
Northern Summer Tropical Circulations During
Drought and Normal Rainfall Months. Mon.
Wea. Rev., 106, 331-347.

Koteswaram, P., 1958: The easterly jet stream in
the tropics. Tellus, 10, 43-57.

Krishnamurti, T.N. and H.N. Bhalme, 1976: Os-
cillations of a Monsoon System. Part I. Obser-
vational Aspects. J. Atmos. Sci., 33, 10, 1937-
1954.

, P. Ardanuy, Y. Ramanathan and
R. Pasch, 1980: On the onset vortex of the

summer monsoons. FGGE Ope. Rep. Ser., 9,

115-166.
Madden, R.A. and P.R. Julian, 1971: Detection
of a 40-50 Day Oscillation in the Zonal Wind

—( 87 )—

in the Tropical Pacific. J. Atmos. Sci., 28,
702-708.

, and , 1972: Description
of Global-Scale Circulation Cells in the Tro-
pics ith a 40-50 Day Period. J. Atmos. Sci.,
29, 1109-1123.

Mak, M. and J.C.Y. Kao, 1981: A Dynamical
Study of the Onset Cyclone of the Southwest
Monsoon of 1979. Proc. Inter. Conf. of Early
Resuts of FGGE and Large Scale Aspects of
its MONEX, WMO, 13-15-13-19. ,

Murakami, M., 1976: Analysis of Summer Mon-
soon Fluctuations over India. J. Meteor. Soc.
Japan, 54, 1, 15-3L.

HEBA, FLBERR IEE—E, 1890: GMS zRjt
BEPER D b4k FGGE Hiflth o kHEREE
. BARSFRIVIFEKFREBETRE,
103.

———, DHBE—¥E, 1981: GMS FRABSHERLL
Al KB EBREFEBO HEL, HEARHFL1981

FEEEFALKEETRE, 248
Murakami, T., R.V. Godbole and R.R. Kelker,

1970: Numerical Simulation of the Monsoon

along 80°E. Proc. Conf. Summer Monsoon
Southeast Asia. (C.S. Ramage edi.), 39-51.

, 1976: Cloudiness Fluctuations during
the Summer Monsoon. J. Metor. Soc. Japan,
b4, 175-181.

, 1980: Empirical Orthogonal Func-
tion Analysis of Satellite Observed Outgoing
Longwave Radiation in Relation to Agtive and
Break Monsoons during Summer. Mon. Wea.
Rev., 108, 205-222.

Pisharoty, P.R., 1981: The Asiatic Summer Mon-
soon-A New Theory. Proc. Inter. Conf. on
Early Results of FGGE and Large Scale As-
pects of its MONEX, WMO, 5-43-5-47.

Prasad, B., 1974: Diurnal variation of rainfall in
Brahmaputra valley. Indian J. Met. .Geophys,
25, 2, 245-250.

Rao, M.S.V., W.V. Abbott III, and J.S. Theon,
1976: Satellite-Derived Global Oceanic Rainfall
Atlas (1973 and1974). NASA, 1-31.

Rao, Y.P., 1976: Southwest Monsoon. Met. Mono.
Synoptic. Met., 1, 35-51.

Sadler, J.C., 1969: Average Cloudiness in the Tro-

— 87 —



—( 88 —

pics from Satellite Observations. East-West Cen-
ter Press. Univ. of Hawaii. Honolulu, 22 pp.,
12 plates.

Saha, K., 1971: Mean cloud distrbutions over
tropical oceans. Tellus, 23, 183-195.

Sikdar, D.N. and D.W. Martin, 1981: Satellite
Observed Cloud Fields in Relation to the On-
set of Southwest Monsoon over India in 1979.
Proc. Inter, Conf. on Early Results of FGGE
and Large Scale Aspects of its MONEX,
WMO, 13-25-13-30.

Sikka, D.R. and S. Gadgil, 1980: On the Max-
imum Cloud Zone and the ITCZ over Indian
Longitudes during the Southwest Monsoon.
Mon. Wea. Rev., 108, 1840-1853.

Smith, W.L., L.D. Herman, T. Schreiner, H.B.
Howell and P. Menzel, 1981: Radiation Bud-
get Characteristics of the Onset of the Sum-
mer Monsoon. Proc. Inter. Conf. on Early
Results of FGGE and Large Scale Aspects of
its MONEX, WMO, 6-16-6-26.

B %, 1972: SEEEEROFIBORMEN, &
KE~OFIH. K&B%, -+, 113, 107-140.

Virji, H., 1981: Seasonal Circulations over the In-
dian Ocean during FGGE from Geostationary
Satellite Data. Proc. Inter. Conf. on Early
Results of FGGE and Large Scale Aspects of
itt MONEX, WMO, 3-16-3-31.

Webster, P.J. and L.C. Chou, 1980: Low-Frequ-
ency Transitions of a Simple Monsoon System.

J. Atomos. Sci., 37, 368-382.

Wiesnet, D.R. and M. Matson, 1979: The Satellite-
Derived Northern Hemisphere Snowcover Re-
cord for the Winter of 1977-78. Mon. Wea.
Rev., 107, 928-933.

Winston, J.S. and A.F. Krueger, 1977: Diagnosis
of the Satellite-Observed Radiative Heating in
Relation to the Monsoon. Pure &App. Geo-
phys., 115, 1131-1144. '

Yasunari, T. and J. Inoue, 1978: Characteristics
of Monsoonal Precipitation around Peaks and
Ridgeé in Shorong and Khumbu Himal. Sep-
pyo (J.Jap. Soc. Snow & Ice), 40, special
issue, 26-32.

, 1979: Cloudiness Fluctuations Asso-
ciated with the Northern Hemisphere Summer
Monsoon. J. Meteor. Soc. Japan, b7, 3, 227-
242, v

, 1980: A Quasi-Stationary Appearan-
ce of 30 to 40 Day Period in the Cloudiness
Fluctuations during the Summer Monsoon over
India. J. Meteor. Soc. Japan, 58, 3, 225-229.

, 1981: Structure of an Indian Sum-
mer Monsoon System with around 40-Day
Period. J. Meteor. Soc. Japan, 59, 3, 336-354.

Young, J.A., 1981: Low-Level Summer Monsoon
Circulations. 'Proc. Inter. Conf. on Early Re-
sults of FGGE and Large Scale Aspects of its
MONEX, WMO, 5-4-5-11.

— 88 —



