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Abstract The Atlantic Intertropical Convergence Zone
(A-ITCZ) exhibits variations on several time-scales and
plays a crucial role in precipitation regimes of northern
South America and western Africa. Here we investigate the
variability of the A-ITCZ on intraseasonal time-scales dur-
ing austral summer (November—March) and winter (May—
September) based on a multivariate index that describes
the main atmospheric features of the A-ITCZ and retains

frequent during the phase of MJO characterized by convec-
tion over western Pacific and suppression over the Indian
Ocean. These teleconnection patterns induce anomalies in
the trade winds and upper level divergence over the equato-
rial Atlantic that modulate the intensity of the A-ITCZ.
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/mrtropical Convergence Zone

* Trade winds confluence

e Equatorial trough

e Maximum SST

* Maximum mass convergence

e Maximum convective cloud cover band

(Melo et al., 2009; Souza and Cavalcanti, 2009)
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- Atlantic ITCZ intraseasonal variability

e Uvo and Nobre (1989): intraseasonal oscillations
appear to influence the latitudinal position of the
A-ITCZ on 10-20 days timescales

e De Souza et al. (2005): A-ITCZ is the main
mechanism associated with rainfall in Northeastern
Brazil and Eastern Amazon on 10-30 days timescales

e Grodsky and Carton (2001) and Mounier et al.
(2008): zonal precipitation seesaw in the A-ITCZ on
10-15 days timescales (quasi-biweekly zonal dipole)
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Objetive

® During austral summer (Nov-Mar) and winter
(May-Sep), investigate the:

e atmospheric mechanisms and tropical-
extratropical teleconnection patterns
associated with A-ITCZ intraseasonal
variability

e relationship between this variability and
the MJO activity
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e Data

e Atmospheric fields: CFSR reanalysis
12 x 19, daily (Saha et al., 2010)

e OLR: NOAA
2,52 x 2,52, daily (Liebmann and Smith, 1996)

e Study period: 32 years
from 1/1/1979 to 31/12/2010



Multivariate index for the A-ITCZ
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- Temporal characteristics of ITCZi

ITCZi time series (1979-1982)
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%TCZi Wavelet Spectrum
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Precipitation
on A-ITCZ

Austral summer
NDIJFM
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‘Intraseasonal variability of the A-ITCZ
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(b)

OLR, Wind (850 hPa) — NDJFM — lag 0
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Precip. CFSR, V850 (IZE) ~ NDIFM - lag 0
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Precip. CFSR, V850 (IZE) — NDJFM - lag + v200 (IZE) _ NDIFM - lag +1
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OLR, Wind (850 hPa) — MJJAS — lag —1
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(b) OLR, Wind (850 hPa) — MJJAS — lag 0 (b)
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Precip. CFSR, V850 (IZE) - MJJAS - lag -1 V200 (IZE) — MIJAS

lag —
50N N N SRR ' 'ﬂ'f?* N2 PRI o g
" }"Z'Aﬁa eegzeww !m\x > 75N'. VT
\éjjf LaB sla S V\V“’/Ml‘ygf xr 3
40N A )Yk N Ea A F-‘wwv\;,‘;.il & wum’ &
/“?/ v WPy vy N\ 60N
« s -LMN\"V") ,\ %
SON-% » }‘ N ? iv‘““p ﬂN‘M T Ny wez/ - e .
.'414 ARY N ﬂwﬁeékkKwWNﬂMﬁ RS Lo w e N 45N 4
. *r e L‘\. wow hsoe oy P> B men T A RN g & Lyviam
ﬂ’!VIps*y,'Y\" y A g S S AT R NN DG
30N' a\,,‘y»r P ERa s SRR S e ERE X 30N 1
T FH s sraua s s >TTE L D TP RNES RS
A s K &"4&33‘77>4u.\3 ? AR
Rl A e n s 7S e d 51 15N 1
ey 3 o $Q ‘7]\ ; : AT %
EQ'__._WW’ 7Y :\ A K — <4 EQ1
oy Pl ik WY ag@. ¥ ‘}9 A EOR S AN o [
B o s S & 5 ¥ \q,s.és«e-eevwm Taa & ¢
108155 L e s = i SANCIE SV S = 158 1
A g AT ST A O \N¢ > e ! .
b 4 A7 e TN ¢
: N £ o \ B ]
zos-‘_a_ﬂ?'/, \XNNN - &V,;ésRK )§ 1] 7 daandy 308
e SN R
% 0 o | s o0 | 455 1
sost!hs fa i g ;
ﬂq,);/”/' :._, 'f\',;‘&' ) X
277 A Ly ' 608 -
1
405'7‘/7’ //3’ = AN 3
[ ath. - ' 758 F—
508 s L) . ey 180
140W 120W 100W 80w 6OW 40W 20% 0 20E 40E
—
0.5
£¢0200, 850 (IZE) - WJIAS - lag -1 V2OO (IZE - MJJAS - lag -1
50N § T - = == 50N

40N 1 40N

”\

N’ \; kgk"

o zu ,/Jm
;3:::, m

30n | 30N "n N & \u\\\_\.ﬁ Eo ;_,.»/ ,,,
‘a\\mn *,m 240 )
20N 1 20N E@'\\'\heemﬁ, 3
/[k@“'\v\ﬁégee 2
é—é(‘RRRFLLﬁt 5
10N 10N ¢ -“F“““\F-<LL4¢ ?
A N ﬁ i
| e e@eegézkkvawww
EQ EQ cocirriiyuef
P A AT
— ., LK ¥ 1’4¢¢¢M
< 4
103 4 108 RN iii:ii‘i'ﬁ
- L
< ‘ } N&M;.,Z‘:‘if
208 208 {£+ el s
“{‘\\ ,~(‘“\
305 1 v 3 Pt S 308 VN " \
. e B . d A X s )
408 1 ! \ F“ 'l\'ér/ ”; \S\\&\-\:\: ‘ 408 }h‘ " | \.‘ T\\
\ \..» = y ® A
' ' h b ?\ = / b4 X
’l ; ‘ i \\\\\\ ‘s"/, e
508 d—iit ‘ ?‘.‘\\ WA A ;’h // gdldl\f\‘ : it 7 // i l N
140W 120W 100W SOW BOW 40W 20W 20E 4UE 140W 120W 1OU'W 80W BOW 40W 20W 0
—
1

Tomaziello (2014) 38



50N 1
P

3

/4

L34

40N

N

30N

‘20N VA>VJ,¢KJ’:& v z:"t’{‘ ‘\:\;h
E e Do
10N ¢ A*"a"-;
Sl g

Eq Py
&k b
108
208

SACTRT

308 {o.

ﬂﬂnsee{({ . ah
K 4 et [ oo ' 4 .
R N j‘.i’r‘__'g;!‘. 277 e . 2 :.»1_,]—' ¥ T
SN e S S e, V05
Rl oY S A Y 2

AP TS e 8
<Y bw:«-’z 5

e v E P T
L e YRy Y »é«—aﬂ“i‘

€L AT CYRLECbTT 4y yyadh
e EEEVVN TR 5 4~ =

=T FF €2 T 7 F sy gy
£ ver REe Rk B

Precip. CFSR, V850 (IZE) — MJJAS - lag 0

)

W T R
hey w o S =

A L)
Y s
e e N et

e
A

&£ WA T o

\‘th e“ e »a:b\bw
i

- N 2

Lbbv‘*“\“&gw#»'»rr
buly Wb dd g d g Yy

. 2 3 0 L.@ >

< g

T gy

Y S Y

7 4m

408
808 T U k T . } +
140W 120W 100% 80W BOW 40W 20W 0 20E 40E
—
0.5
20200, V850 (IZE) - MJIAS — lag 0 V200 (IZE) - MJJAS — lag O
50N : - 5ON 1 — gy oo x -
7 3 W v (\) R 1 I
son | : 3 Vel ina ey 2ot MR e RV
3 w sk dad 4 B R 7 P L AT A AR 7 P & : ,
- t y 40N “"”m Y is??,’»!é ?Ta,zﬂq,\:&::ésk\kftwv(i 2
[ ; R LR <y :m ‘_U”:‘.‘g sy gttt otaa, x
t Ty, gy AP !4A‘ LD TN A AAARND g,
30N A 30N € A PP s SN N ¥ ;
: " %) /e o Q_Kd/{‘/g #% X, v <t h& yarTATANA A Frmd
Pl s [ ¥ et & A Ly J v ey aT At b LR
20N A ‘::D- N 27 e 20N -;,h&-.c\s\‘-(_!:"\ K %‘"‘ :: % = v
¥ :N\.\)ﬂr‘h ﬂ?..»‘ ":\Mi ;,:){;-&-.M;?Z x N fé,cj\“\f\\'\‘\\ 5] // &{v‘?@, :,:v,,. \E:\ £ ,“__&‘ g
a - " ]  KRREE 25 = T = ” v
fon{ e YIS0 % > CA v o e R R e e SR
/“‘W ~ o gt E> 5 - g}y )q)q: VQN /‘( @ . .L‘.!s
v o > £ L T i
EQ { v « vk \:‘\ sSafedl | pobe e xR LT _ it
-, ® X > J R s = = i
h.""'\'-":m B, OF Pri A vt LY o < o=
R Y L B e e = o » e
108 o & (s > e 108 {5
] » . ] B
¢
Y ot N et % ey, /W"“%&\ SN
208 144, Aty RIS § A IS P k ST N
2o, He @ N Ay M i \*>,
4 A N, W S
208 \u-’-.......-n-;:'_','..":z'.z e AN "\\:;‘—*n..“_“_ _._,,_,y" Q fe 308 ':‘R" ;—v \\"§\\s S
/“:’;r' : W) v ""\\_\ \“-. '\"'\;::? = N R P RN
wsdut - F - f LS ; DRR i artes I (AN UL CS | G IS seaassan
— _,..-"’j / ; L R Serpnmf sanpenerrem T —y 'ﬂf i wo Y, R
IR i -‘—"/‘_—;“*u A AN T I S e T
508 I . L, ; ; ] » X ; , : / s
140W 120% 100% 80W B6OW 40w 20W 0 20E 40E 50?40“? 120W 100W 80W BOW 40W 20W 0 20F
—_—

Tomaziello (2014)

40E

39



Precip. CFSR, V850 (IZE)

MJJAS

50N

- lag +1

v200 (IZE) - MIJAS

Tomaziello (2014)

o= T
\-‘— \.I-‘
10N BON . ““ V
30N A : oo
15N § : ‘h,x :
20N X 30x |
Al PRIDTY VS 4
1oN e 15N 1
)
: s ?m”
Q W—f-i—*—(-—eezzeky ol oA 4. ;I ;’/7 EQ.
A an 2a ) v @ - 4
PP SN AN LRI SN ‘-W\Wt
108 Yt h it t—gorgde— - 5 3 s B AR R * P UL P AR | 1585 1
k%ew S ;
et et D NN
rERR R Qi 308 1
208 yjﬁmﬁ\ﬁk& ‘
{,@_ LU N
a08 &/:,»Z‘Hi“' pﬁ»wm AR "\'\R 458 -
f},,/;_/e <1 7?7’ ;mﬁw/v L R ”3'\,‘ R T
<.MMNT f‘ ﬁf/\vv ff 33 Mwwms\i\h R’\,\ N4 Z 609 4
4OS$€,€<_sR’(NRR Y B e D W{,&, X A EED
m\hMMmM r\ ‘Mw\c 2‘*¢z¢¢,//zx.¢f Vw'\ PAAANA ns
9]«?/7’?#@71‘917\ R\\is(- e é.,_.(. le,/z a1 N\\s ,{"ﬁ"fﬁ*kaww 58
14GW 1EDW 100W SGW 40¥ 20W 0 20E 40E 180
08
geo00, V850 (IZE) - MJJAS - lag +1 V200 (IZE) — MIJAS - lag +1
50N . 50N = T ST T
) Sz - w;““ 1g_m 6 s NSETTS SRR GENL v
Wig 4 lll{al“ A—<r»f*'f~‘\-1_> PELEFTTT)
40N 40N 7’>s i Joriit € TYEADT 555207050 94
ﬂ"vw,,;\t é<v4w4>“""“"“’7=r>>'14v~r711
by 1 ‘*”«)“59\74\::7‘11>4> CANATA
. i 77T a LA AL <y >T7 1Ty
30N » " O 30N WMER ﬂ 227 ,\5_:1‘,;4-“"""*% r«'ﬂ:qfa/\‘t
‘. mﬁ-ﬁk 58 M‘:\?\QR ,\41.»~g¢ W{‘&—’ (—K‘\‘\'\RFR‘A/\A/\LL
! Lol AR"
20N 4" N P e 20N fEr e e RRARK
-3 & :—#s /gwﬂﬂmmmi:\,v .1 PP R LSS
e s 7 7T T T wya sy b vy y,<r«A4Ar~rn=<
10N p— ‘-* 10N #93:‘?”"7‘)4#4%4“\&»» o
& s r T AANA AL 2 RGO, - &%
5 Mﬂﬂﬂ?‘i‘d::::s)??ﬁ—? ‘ y
P e e i i et el Y = >
B ciieccee = Eq Mé:;:: L8538 #:#
b e /.--- - 7S gy A ,33932/7;,/7
e et & 77 > sy 8 33T e
108 (¢ ettt e & € 4t 1084555 3 AAAA X .
¢ N PRDIRIP: AP, ?aaa;):j\:\:\\:::;;yﬂﬂﬂﬂofﬂ
.. A% M‘*‘J\N\‘*'\ A Ta> Lhpy pw st AMAN N b TG
2081 . A t— RoK 0T st ekapppe e TN M R cce
Ve . e N
L. i Sy
oS R W S R S SSR
S %W‘it‘l»i%%% ;
AL L X '
408 / e 405 {4V AAA //"qﬂﬂzﬂ_) DR e o
{ e eﬁti’i‘_ﬂ;z:?‘ ,‘f 1‘4\,,\7 \ w;7ﬁ$"§}\h?§;g£4'ﬁ1?§sg
L3 AR K&
508 B . \ AN : : . r 508 ‘:‘iiifil‘fﬂw\@\\\\\r\:‘ Y M\ \\ AEEL LA SISOt
140W 120w 100 80W 60w 40w 20w 0 20E 40E 7 140W 100W 100W 80W 6OV A0V 20W 0 ZDE 40E
—_—
1

40

180



Relationships with the MJO
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ﬁéﬁonships with the MJO

* Not all intrassazonal activity is necessarily linked to
MJO (Jones and Schemm, 2000)

* Index MJO phases - CEOF-1, CEOF-2

(Jones, 2009; Jones and Carvalho, 2011, 2012, 2014) — courtesy Dr. Charles Jones
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= Conclusion

e ITCZi: new framework able to capture the spatio-
temporal variability of A-ITCZ on several
timescales

® Mechanism associated with the A-ITCZ
intraseasonal variability: variations on NASH
and SASH - changes in trade winds

® Main dynamic forcing: Rossby wave trains in the
winter hemisphere
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= Conclusion

e Majority of the A-ITCZ intraseasonal events: active
MJO

e Intensification of the A-ITCZ: convection in the

Western Pacific and supression in the Indian Ocean/
Africa (M]JO)

e This work gives evidences of MJO indirect effects via
extratropics over tropical Atlantic

* Better understanding about atmospheric mechanisms that
explain the intraseasonal variability of the A-ITCZ -
contribution to advance weather and climate forecasts in
low latitudes
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Conclusion — Austral summer
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Conclusion — Austral winter
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"~ Conclusion — Summary
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60E 120E 180 120W 60W 0

75N

60N
45N 1
30N 1
15N 1
EQ ‘
155 Nasiss

30S 1
458 1

60S - 80S 1

758 758 2 opnom J M

60E 120E 180 120W 60W 0 60E 60E 120E 180 120W 60E
Adapted from Tomamello (2014)
50




/

rF References

* De Souza EB, Ambrizzi T (2006) Modulation of the intraseasonal rainfall over tropical Brazil by the Madden-Julian oscillation.
Int J Climatol 26:1759-1776

e Grodsky SA, Carton JA (2001) Coupled land/atmosphere interactions in the West African Monsoon. Geophys Res Lett 28(8):
1503-15006.

* Jones C (2009) A homogeneous stochastic model of the Madden-Julian oscillation. ] Clim 22:3270-3288
* Jones C, Carvalho LMV (2002) Active and break phases in the South American monsoon system. J Clim 15:905-914
e Jones C, Carvalho LMV (201m) Stochastic simulations of the Madden-Julian oscillation activity. Clim Dyn 36:229-246

* Jones C, Carvalho LMV (2012) Spatial-intensity variations in extreme precipitation in the contiguous United States and the
Madden-Julian oscillation. ] Clim 25:4898-4913

e Jones C, Carvalho LMV (2014) Sensitivity to Madden-Julian oscillation variations on heavy precipitation over the contiguous
United States. Atmos Res 147-148:10-26

* Jones C, Schemm J-KE (2000) The influence of intraseasonal variations on medium-to extended-range weather forecasts over
South America. Mon Weather Rev 128:486-494

* Liebmann B, Smith CA (1996) Description of a complete (interpolated) outgoing longwave radiation dataset. Bull Am Meteorol
Soc 77(6)1275-1277

51



/

rF References

* Melo ABC, Cavalcanti IFA, Souza PP (2009) Zona de Convergéncia Intertropical do Atlantico. In: Cavalcanti IFA, Ferreira NJ,
Justi da Silva MGA, Silva Dias MAF (eds) Tempo e Clima no Brasil. Oficina de Textos, Sdo Paulo, pp 25-41

®  Mounier F, Janicot S, Kiladis GN (2008) The West African monsoon dynamics. Part III: the quasi-biweekly zonal dipole. ] Clim
21:1911-1928

e Saha S et al (2010) The NCEP climate forecast system reanalysis. Bull Am Meteorol Soc 91(8):1015-1057

* Souza P, Cavalcanti IFA (2009) Atmospheric centres of action associated with the Atlantic ITCZ position. Int J Climatol
20:2091-2195

e Tomaziello, ACN (2014) Variability of the Atlantic Intertropical Convergence Zone during dry and rainy seasons of tropical
South America. 192f. Thesis (PhD in Meteorology) - Institute of Astronomy, Geophysics and Atmospheric Sciences, University
of Sdo Paulo, Sao Paulo

e Tomaziello, ACN, Carvalho, LMV, Gandu, AW (2016) Variability of the Atlantic Intertropical Convergence Zone during austral
summer and winter. Clim Dyn 47, 1717-1733

* Uvo CB, Nobre CA (1989) A Zona de Convergéncia Intertropical (ZCIT) e a precipita¢do no norte do Nordeste do Brasil. Parte I:
aposicdo da ZCIT no Atlantico equatorial. Climandlise 4(7):34-40

52



/

Acknowledgements

e Dr. Leila Carvalho

* Dr. Adilson Gandu -

* Dr. Charles Jones (@ St Theciatatd Tyaics
e Dr. David M. Straus

¢ Dr. Fred Kucharski

A FAPESP
@ CNPq @

CAPES

53



’ - 3
7 o - ~
: '- ¢ — o

> ;. , : v ',
Thankyoul w i
ra2|e 5

/" ¢

, / ,

' ' ”,
1y ’Q‘ * -

s

j
»

P i .¢"‘."f'i‘
- .- },

" “Knowledge is like a sphere, the greater its
-volume, the larger its contact with the

unknown’.
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e : Blaise Pascal



