Role of diurnal cycle of convection &

precipitation in tropical and
monsoon climate system
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Need to understand Multi-Scale Interrelation
In Monsoon ISO
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Interactions between space and time scales of tropical convection
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What are the issues for monsoon studies ?

From discussion in the 15t Pan-WCRP Monsoon Workshop, 05.Jun
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Multi-scale interaction

In the tropics and monsoon regions

Solar forcings

Land-Atmosphere-Ocean Ineractions
Orographic forcings



Diurnal Cycle: Local time of maximum precipitation

Satellite ‘Observations’
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Propagating Diurnal Disturbances
embedd in the Madden-Julian Oscillation
over the Maritime Continent®




Diurnal cycle of rainfall by TRMM-PR
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The most humid area in the tropics show large DC in time-space.

(Ichikawa and Yasunari, 2006 J. Climate)



Easterly Strong W-ly




OLR and wind (850hPa)

EQ- w;**quw
_u-a—hg.._n...‘i‘\&

£ T € E KK
208 45 va;,--w-—ﬂ“*““ﬁ‘i(—-c—-«{-{— i_—(—i—-‘!"--t——-e

Errﬁiitﬁﬁhsr "__ EIREN R S S e e

10N R T
:&k::iiiii s Feb1120
laaqn&—l""*‘*—i* o

t P> T T T
10S ﬂs:hhmﬂ.,.-;
CEEEREE A AW

PR e EE e
= Tm T e oy

——— h‘l" - - - e A e s v - =
fi.i-&g;,_gg{{t-icﬁ-i-g'éé-q.‘
P e e R Sy Feb21-28
* ¥ Yy N ‘. :

180

150E

. 120E =

60E  90F

i Do) ?..Dl.'mﬂ-:l

MJO disturbance developed

between Jan to Feb in 2001

|ISO propagated through the islands,
with apparent Kelvin-Rossby response.

Ichikawa and Yasunari, GRL 2007



Fine structure of MJO
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shaded- - -OLR(—190—240— [W/m2])
white - - -zonal wind at 600hPa(solid:2,dash:10[m/s])

color- - -diurnal cycle filtered rainfall 0.2, 0.4 [mm/h]
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Propagating rainfall activity associated
with the diurnal cycle over and around
the island
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Propagating diurnal disturbance (PDD)
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(Ichikawa and Yasunari, 2007 GRL)
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Case 3:
Flood over Malay peninsula
— stagnant heavy rainfall

Case 4: passage of MJO
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Case 5:
Flood over Malay peninsula
— gradual eastward shift

Shade —OLR -- 220W/m2
Contour —Zonal wind (600hPa)
«+-0m/s
Color —3horly rainfall -+0.4,0.6,
0.8,1.0,1.2,1.6,1.8,2,3
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(June 2001 ) - +30-60 B 74 /LA%EH T T-OLR(BRE-5. -20W/m2)

- 700hPag ENHEARRELENEDAREZEZTRT!)
v — 1JUN2
e e ,fdsf- AP ol LB L e T %
9--. P, %’" S Feb. 2001 ., %o
“.'-\z e “ﬁ /f” G:; ":..‘f.%"utﬂwu 1legl® @ : Wq
Srey T "- ’u‘;:d#?'m."' T LY
ey &S «ap"lff“e-."s; M e T w2
o .. L e a7 S"’ ‘f% . )
SR = ff ‘*""?",' A"ww@’?-“"::!i [ 1FEB2
S A g
P erasTES .y \w&"ﬂ\ ‘Mé,
T oERN EREER . W s
\ o ERE, e LN e - | 6FEB2
L 11FEB
L 16FEB
#»°. L21FEB
L 26FEB ‘ |
60E 80E 100E 1205 140E 160E m_o%ggg 8 100E  120E 140
[
] ., L1000 I — 3 L1000
=5 | mm [m’s] j\/\ i 500 =8 | BmE /\[m/s‘] mﬂﬂﬁ’ 500
. o\ Aw». . 0[m] T r ol £\ Ao y y 0[m]
60E 80E 100E 1 20E 1 40E 160E 180 60E 80E 100E 120E 140E 160E 180



Jelincion Ockaen

— t T
THy My My Ty

Tolowa: Sea

KeiEornes o

L HI: !llp :':r L Il'\_|

dlSulowesi | :
...:....:.---:.--

NL/\JL

0 1551: !15
m-'(aji{aw Guinea
M eeaa

1

-x_ﬂ._n_w'k

inidy My

"mz-l rshvc:':-rel:hIIG_'.l .

oo
n L:’\;,W‘\

ireih) ' ' ' ! B ]
1 *'—*‘*’*ﬂ- +++—l—++ SESEEEETEE RS I
1 -«fm ' i u-'f-mﬂu
-1 he
: - ; *+~+ $+4-.-1f+~+**-?*ﬂ
- 26JAN __ 1FEB ﬁr'm 11FE 16FEB  21FEB  26FER
1 :
FF
11
—1 4
a
S hi]
i
41 :
T 26 B IEFEB Eﬂ'—‘EB 2#53
(] : : +_ﬁ—+. et
LN .:::::::'1:1: +_|__+_T+*"'=*+|i (RS SR b SR 180
| o] ki Wd el ‘““’“*“" wﬁ“‘“”"’“
. . . . +_
=14 o . P Y — =
.;. o oan
- zs.hu 1FEB F'EB 11FEBY 16FEB  21FEB 2ur'|a£|=w1
'’ +F'H_-H:_!-:: .++++'++-i-..++d—f4.~h 180
14 1' I|!| | il
1 Hﬁﬁ({' ,tL]'LﬁM FhW'p‘l i "'IWW \wﬂﬂ
=14
0o R g % L
._:] 26J4N lFEB E'EB nnza zm:n mw_ﬂ
I ; g +++—+-h
) *ﬂfﬁ* ”
11 hhﬂ-—hw:—_';:ﬁ*-}w‘ﬂﬁ ! \‘\I VI }h{'ﬁ“ﬂd wa
] —+-|—|—|--+ _ ‘
...L.. 240
26N 1FEB ﬁr':a \IFEB  16FEB  21FEB  26FEB




FO-

09UTC

(17LST)
55 -

EQ
12UTC

20LST)
¢ 9951

EQ
15UTC

23LST '
( )55-

EQ
18UTC

02LST
( Hle

EQ
21UTC

O5LST \
(0sLs),_ |

EQ
00UTC

08LST '
( )55_

EQq* )
03UTC R
11LST

( )

EQ
06UTC

14LST \\ Yo B

E
09UTC

17LST
( )55'

JYg1u 03 uooulalje |eo07

Sulusow A|Jes 03 Jy3iupiw |e207

SJNoY Wieos |90

oo |

uoou.uealje

‘----‘141'1- R RN

Fig4 Spatial distribution of composite propagating diurnal disturoance described by dumal ranfel
anomaly averaged between 5-20 in February, 2007, Local standard fime [LST ) is at midmost long-
tude (125 €). The 09JTC Is described af twice for both top and bottom for a reference. The rainfal
disturbances are indicated by symbols of ‘0> (from Sumetra), ‘2" (from Borneo), +' (from Suiawes),
and . (from Naw Guinea). Detted circle denctes the diumal disturbances from Borneo and Sulawesi
that oropagate as a packet

Ichikawa and Yasunari, GRL, 2007

Propagating diurnal cycle
embedded in the eastward
propagating MJO disturbances
are noticed

over the maritime continent of
Indonesia, using TRMM 3B42 data
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