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The Role of the Surface Forcing
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The Madden Julian Oscillation (MJO) is frequently deficient in climate R 1 £ t‘ ! e ey
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 Whatis the barrier impact of the Maritime Continent (MC)? T T I — Min = -12.88 Max = _4.49 S A S I T
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 How important are surface flues over the MC? 8 6 4 3210500512 3 4 6 8 e ——
« Is the MJO sensitive to SST distributions in the Indo-Pacific region?
Figure 2: (Top Left) 15S-15N lag correlation of 20-100 day filtered precipitation in the Indian Ocean (green lines) with
Inﬂuence Of MC ISIGndS precipitation (colors)and 850-mb zonal wind (contours) at all other longitude. Broad MC region shown in shaded green.
° DecreOSing/increOSing OrOngIphy weake nS/STrengTheﬂS Figure 3: (Top) Perturbations of precipitation (mm/day) and vertical omega velocity (mb/day) for the three MC experiments.
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Mq rIII'I me Co nII'I ne nII' Experl me nllls preClplTOJﬂOﬂ Ond Wdlker CIFCUlCITIOﬂ (WC) Figure 4: (Bottom) As Figure 2, but correlating against surface latent heat fluxes (lines) for a sub-set of cases (contours).

« MJO does not improve; no barrier effect?

~ DefaultOrog | - 0xMCOrog. -  Removing land mask of MC ‘looks’ like Ox mean climate
| | ) ’ « BUT MJO is significantly improved; surface flux impacte

« Latent heat flux coupling traverses the MC
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_ « Prescribing CESM2 coupled SSTS improves MJO
« Mean state feedbacks?

-20

CAM®6 20

45E 90E 135E 180Corre|a’[ion 45E 90E 135E 180 45E 90E 135E 180
S0k SoE 120E 150E 180 SoE S0E 120E 150E 180 -1 -09 -08 -0.7 -06 -05 -04 -0.3 -0.2 —O|.1 é O|.1 0?2 03 04 05 06 0.7 08 0.9 1
fre
= Interactive Ocean and Physics CAMé and CESM2 MJO
205 7 N o_‘ « CESM2 has continuous prOpOgOﬂOﬂ of MJO across the MC . S|gn|f|cgn1' improvemenfs in CESM?2
- Low-level flow in quadrature with precipitation « Coherent propagation over the MC
- - 120 190 meters’ . e e . « Warm surface temperature anomalies lead precipitation anomalies . Improvements not seen in CAMé AMIP
ot 0 2000 | 3o00 300 5200 | s0m * Are femperature anomalies necessary 1o mainfain MJO across MC¥¢ «  MC orography is not a barrier to propagation
Figure 1: Maritime continent AMIP sensitivity experiments modifying \ 0¢_ * Removing MC islands has similar mean climate impacts to
the surface boundary forcing datasets. : reducing orography
nf « BUT MJO propagation is much improved -> CESM2
. ur o Similarly using CESM2 SSTs as AMIP-type boundary
Experlmenfs i | conditions improves propagation
* AMIP sensitivity experiments from 1979-2005 - Each sees more coherent coupling to surface LH fluxes
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« Surface temperature anomalies not necessary for driving

« CAMS6 configuration (1 degree/30 vertical levels) o
* Modification of regional surface datasefts fhe MJO
» Barrier mpact on the MJO (e.g., Zhang and Ling 2017) ) |
Ox MC Orogrgphy l Precip/U850 Preqip/TSurf : Reterences
2x MC Orography s oo a5 - u;O ’ a5 Neale, R., & Slingo, J. (2003). The Maritime Continent and Its Role in the

« Surface flux impact on MJO (e.g., Neale et al. 2008) Global Climate: A GCM Study. Journal of Climate, 16(5), 834—-848.

Remove MC Islands -> inferpolated SSTs . . . y
. Investiaate role of brescribed SSTs OI’F])I\/\JO Figure 5: CESM2 lag correlation of 20-100 day filtered precipitation in the Indian Ocean with Zhang, C., & Ling, J. (2017). Barrier Effect of the Indo-Pacific Maritime
d & , : , precipitation at other longitudes (colors) and with [LEFT] 850-mb zonal wind (lines) and [RIGHT] Continent on the MJO: Perspectives from Tracking MJO Precipitation. Journal
Transplant CESM2 interactive SSTs info CAMé6 AMIP surface temperature (lines)at all other longitudes of Climate, 30(9), 3439-3459




