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Introduction

This supplementary contains four additional figures, a
plot of the WTG approximation induced large-scale vertical
velocity (Fig. S1), two time-series plots of daily-averaged
hourly precipitation rates for full-radiative (Fig. S2) and
idealised-radiative (Fig. S3) setups, and lastly a scatter plot
similar to Fig. 2, but for different value of x in jx that con-
trols the response of the higher-order baroclinic modes in
Spectral (SPC) scheme (Fig. S4)
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Figure S1. We plot the time-averaged WTG-induced large-scale vertical velocity for the (a) Damped Gravity Wave
(DGW, Kuang (2008); Blossey et al. (2009)), (b) Temperature Gradient Relaxation (TGR, Raymond and Zeng (2005))
and (c) Spectral (SPC, Herman and Raymond (2014)) Weak Temperature Gradient implementations respectively, for the
(i) RRTM radiation and (ii) idealised-radiative cooling schemes respectively. We see that the TGR implementation results
in the most top- and bottom-heavy vertical structures, while the DGW implementation results in the least, and the SPC
implementation is somewhere in the middle. This is consistent with the response of higher-order baroclinic modes being
weakest and strongest in the DGW and TGR implementations respectively.
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Figure S2. We plot the time-series of daily-averaged hourly precipitation rate for the (a) Damped Gravity Wave (Kuang,
2008; Blossey et al., 2009), (b) Temperature Gradient Relaxation (Raymond & Zeng, 2005) and (c) Spectral (Herman
& Raymond, 2014) schemes. Here, we see that when the radiative scheme is interactive (we used the RRTM radiation
scheme of Mlawer et al. (1997)), all models will enter a multiple-equilibria regime with wet and dry steady states as
the implementation strength increases (α ∼ O(10), τ ∼ O(5 hr)). Eventually however, as the implementation strengths
increase further (α < 1, τ ≤ 1 hr), the steady states collapse into an oscillatory regime reminiscent of convectively-coupled
waves.
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Figure S3. Similar to Fig. S2, except this time for the idealised radiative scheme of Pauluis and Garner (2006). We see
that the multiple-equilibria regime only appears in the (a) Damped Gravity Wave (DGW) scheme (α ∼ O(20)). However,
we see that the (c) Spectral (SPC) scheme also transitions into an oscillatory state similar to the DGW implementation
when the implementations are strong enough (α < 10, τ <5 hr). However, the oscillatory regime does not appear when the
Temperature Gradient Relaxation implementation until the strength of the implementation is close to being unphysical
(i.e. τ < 0.2 hr, note how light the colours are in (b) where the oscillatory behaviour is significant compared to the DGW
and SPC schemes).
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Figure S4. Domain-mean hourly-averaged precipitation rate PWTG for the (a) Temperature Gradient Relaxation (TGR,
Raymond and Zeng (2005)) and (b) Spectral (SPC, Herman and Raymond (2014)) Weak Temperature Gradient imple-
mentation, (c) 2nd-ord Spectral (SP2) Weak Temperature Gradient implementation and the (d) Damped Gravity Wave
(DGW, Kuang (2008); Blossey et al. (2009)) implementation respectively, under the idealised-radiative cooling scheme
of Pauluis and Garner (2006). We see that the 2nd-order Spectral (SP2) implementation shows a stronger bifurcation
than the 1st-order Spectral (SPC) implementation, showing that the strength of the multiple-equilibria and the oscillatory
regimes increases as the strength of the higher-order baroclinic modes decreases.


