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Abstract

Previous studies indicate significant intraseasonal (20-90 days) variability on the Indonesian Throughflow (ITF) transport pro-
duced by the Madden-Julian Oscillation (MJO). These studies, however, mostly focus on the transport through each individual
strait, especially Makassar strait, and overall impacts of the MJO on ITF transport are not well understood. This study ex-
amines the intraseasonal variability of ITF transport associated with the MJO, including the transport through multiple major
straits (Makassar, Lombok, Ombai, Timor) in the Indonesian Seas using a new 1/12° global HYbrid Coordinate Ocean Model
(HYCOM) reanalysis. The composite analyses of oceanic and atmospheric variables are performed for the period January 2004-
December 2015, in which eighteen well-defined MJO events were identified. Consistent with previous studies, large intraseasonal
variability of the Makassar Strait Throughflow is identified from the analysis. In addition, the contribution of anomalous ITF
transport through other straits during both active and suppressed phase of the MJO for the total transport is quantified based

on the composite analysis.
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The Indonesian Throughflow (ITF) Is a major part of the global
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VIl. Conclusions

= |TF transport associated with the MJO

Mean transports through major straits in the HYCOM reanalysis agree
well with INSTANT observations (not shown).

™ . - . . Grra vty . a6 -~
Based on 18 MJO events for the 2004-2015 period, the amplitude of = across the Lombok Strait of Fig. 6), negative @ N L A O DatT NEREReCRRLE L) O
the fluctuation of ITF transport anomaly (Fig. 2a) and total transport e v oo e Tles v e e (Fig. 4) shows strong SSH anomalies with & gt S transport over |ts_I|fe cygle - nearly BE e
(Fig. 2b) for all ITF exit passages due to the MJO is about 2.5-4 Sv e | anomalous  southward the magnitude and time =2, g g e -8 W (e ™ the cancellation of the reduction during the active phase and the
(~20 to 33% of the mean ITF transport). “ "N | ™ y currents (MJO phase 2) evolution like those P ———— enhancement during the suppressed phase.
;" I - which vertical extent is during the active phase | | _ |
less than the one of the are also present Fig. 6. MJO composite of upper-ocean (average over 0— = Vertical extent of the currents at ITF exit passages Is largely
(a) (b) _ ' 150-m depths) velocity (m/s) and SSH anomalies (m) - - - :
5 +LmlBum;rnr:mr:::::u:::::llg | ) e Lmﬂnmlcnm;:::i:::u::::;:tll | THsss Ais7 s ttsa risss fises As7 4675 fisa  tisss northward anomalles from the HYCOM reanaIySiS' Influencedd lzy i:tro)nghupwelllng (downwelllng) durlng the MJO
‘| PZON | 2 | W Comentarans hase 6). Similar results ) _ _ _ _ suppressed (active) phase.
3 /ﬁ 1\\ . \ P s \(/5 ard fozm 4 for Omba A Hovmoller diagram (Fig. 8) of composite SSH along the line shown
., / N / \ I ol Stralt 2R Passade In Fig. 7 shows a phase speed (~2.9 m/s) for the positive SSH = Coastal Kelvin waves associated with the MJO propagate
v B //—[ —————————————————— }‘EE-“' /‘{f" \ Nao (not shown) anomalies that Is consistent with MJO-Induced first baroclinic mode eastward along the coast of Sumatra and Java islands during
=ah I -400 | -400 ¢ ) " I 1 1 1 1 . -
AN | N ,f” | | Kelvin wave speed In this region. The propagation of negative SSH both active and suppressed phases, affecting the ITF transport
| o | \/ | Rl T T e anomalle_s IS not as c_Iear as positive anomalies. However, the through the major straits in the Indonesian Seas.
i | YT Tz propagation of the negative anomalies is found for some of the MJO
Y e T N T < Fig. 4. MJO composite of along- events (Fig. 9). In this case (DYNAMO period), during the MJO
MJO composite phase MJO composite phase str%it velocit {El)nomal (m/g) ( g ) - ( p ) g - ACknOWIEdgements
B VL Y ky S suppressed phase, negative SSH anomalies and the associated
dCross e omno rait. . - .
=T 2, 00 S B e () and e ({0) eneaes o e Qi e il N Positive  values  indicate anomalous currents propagate eastward along the coastline, followed This research is supported by NOAA grants NA170AR4310256 and
transport through all exit passages of ITF. S RT e et TSR WARuer wen ves s northward currents. by positive SSH anomalies also propagating eastward during the NA150AR431074, NSF grant OCE-1658218, and NASA grant

subsequent active phase. NNX17AH25G.



