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@ Relating standing AM ZW4 to rain-bearing synoptic systems
& winds around western South Africa
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Framework

@ Relating standing AM ZW4 to rain-bearing synoptic systems
& winds around western South Africa
@ What do seasonal mean ZW states represent?
o Are ZW4 patterns “real” modes? Or just
mathematical /statistical constructs? And ZW1-3?
e Background state or average of short events?

e eliocamp.github.io/scrapbook/posts/2021-01-14-wave4 /; also
Goyal et al. (2022)


https://eliocamp.github.io/scrapbook/posts/2021-01-14-wave4/

Motivation

Motivation: Why AM ZW4?

@ Day Zero Drought (Ross Blamey's talk!) AM anomalies show
ZW4 pattern (Mahlalela et al., 2019)
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Motivation

Motivation: Why AM ZW4?

@ Day Zero Drought (Ross Blamey's talk!) AM anomalies show
ZW4 pattern (Mahlalela et al., 2019)

@ Renewed focus on “waviness” and zonally asymmetric
components of SH extra-tropical circulation — especially ZW3
(Irving and Simmonds, 2015; Campitelli et al., 2022; Goyal
et al., 2021, 2022).

@ ZW4 mode first EOF in austral summer vo59 & “ENSO-free”
SST (Senapati et al., 2021a,b)

@ Near orthogonal wave-4 pattern is leading mode of South
Atlantic-Indian sector vago (Lin, 2019)
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Motivation: Why AM ZW4?
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e Rainfall: SAWS, DWS, CoCT, GPCC
e Z, vi: ERA-5
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Western South Africa rainfall

Both phase & amplitude explain ~25% of southern WRZ AM
rainfall variance

Clear signal at 6-hourly time scale

Also R? > 0.25 with
Z4.500(37.5°S, 16°E) = Ag cos(4(16 — ©4))|g=37.505
Neither explains more than 5% in YRZ or LSRZ
Z4.500(37.5°S, 16°E) :
o explains 50% of variance in SE Atlantic SOM trough node
frequency

e significantly correlated with 900-hPa synoptic westerly wind
frequency.
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AM ZW4 modes

AM V300 25 — 55°S EOF1:

e Very similar to summer
¢ O._ !Z"f’ mode of Senapati
s et al. (2021b)
s e shares 91% variance

Q I with

o3 Z47500(37.5°S, 16°E)
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AM ZW4 modes

AM V300 25 — 55°S EOF4:

e Very similar to summer

, L/J mode of Lin (2019)
‘ C- - @ Projects significantly
‘ T e onto phase of ZW3—-6
~ERY ‘ e over 35-40°S
WS s e Correlations to rain in
J | -0.15 western SA
ol 0 0.15<R?><0.2
ﬂjﬁ e throughout WRZ
4 [{ % ' ':::5 o western LSRZ:
k ' R? ~ 0.14
- o Insignificant influence
on YRZ

(p>0.1; R? < 0.07)
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Individual ZW4 events

May 1984 storm:
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Individual ZW4 events

UCT fire: April 2021 heat wave:
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Extra Figures
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6-hourly ZW4 phase and rainfall by cluster
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Extra Figures
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Changes to rainfall-phase relationship over time

Expected daily rainfall in 33S and SW clusters as a function
of ZW4 trough position, by decade
- considering only AM time steps with A; > 50m (~ 40%)
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The SOM
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