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QGPV-based local finite-amplitude activity9

As mentioned in the main text, another way to calculate the local finite-amplitude wave10

activity is based on quasi-geostrophic potential vorticity (QGPV), given the fact that11

QGPV is a material conserved quantity. Following Huang and Nakamura (2016), the12

equation for QGPV based local finite-amplitude is showed below:13

Aq(ϕe, λ, z, t) =
a

cosϕe

(
∫
q′≥0,ϕ≤ϕe,λ=const

q′cosϕdϕ−
∫
q′≤0,ϕ≥ϕe,λ=const

q′cosϕdϕ), (1)14

where a is the earth radius, ϕ, λ, represents the latitude and longitude respectively, z is15

the pressure pseudoheight defined by z = −Hln(p/1000hPa) with H = 7km, the QGPV16

q(ϕ, λ, z, t) = f + ζ + f
ρ0

∂
∂z
[ρ0(θ−θ̃)

∂θ̃/∂z
], in which f = 2Ωsinϕ is the Coriolis parameter, ζ17

is relative vorticity, θ is the potential temperature (θ̃ is the hemispheric averaged basic18
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state), and q′ = q−Q(ϕe) denotes the deviation from the reference QGPV at the equivalent19

latitudes. A monotonic relationship between ϕe and Q lies below:20

ϕe(Q) = arcsin[1− S(Q)

2πa2
], (2)21

where S(Q) is the area bounded by the Q contour. Additionally, to consider the LWA22

at all pseudo-height levels, the density weighted LWA along the whole column is defined23

following Wang and Nakamura (2015):24

⟨Aq⟩ =
∫ ∞

0
e−z/HA(ϕe, λ, z, t)dz

/∫ ∞

0
e−z/Hdz. (3)25
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Figure S1. Bandpass-filtered variance converted to standard deviation for 500hPa geopo-

tential height in austral summer(DJF): (a)synoptic variability(2-7 days), and (b)intraseasonal

variability(10-45 days). The shading represents values between 0gpm and 70gpm.

Figure S2. Power spectra in austral summer(DJF) of (a)zonal-mean Z500, and (b)zonal-mean

Z500 at 46.5◦S.
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Figure S3. Bandpass-filtered variance converted to standard deviation for vertical aver-

aged eddy kinetic energy (EKE) in austral summer(DJF): (a)synoptic variability(2-7 days), and

(b)intraseasonal variability(10-45 days). The shading represents values between 0m2/s2 and

48m2/s2.
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Figure S4. Bandpass-filtered variance converted to standard deviation for QGPV-based local

wave activity in austral summer(DJF): (a)synoptic variability(2-7 days), and (b)intraseasonal

variability(10-45 days). The shading represents values between 0m/s and 6m/s.

Figure S5. Power spectra in austral summer(DJF) of (a)zonal-mean QGPV-based LWA, and

(b)zonal-mean QGPV-based LWA at 46.5◦S.
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Figure S6. Power spectra of QGPV-based LWA averged between 40◦S and 60◦S as functions

of longitude and frequency.

Figure S7. Power spectra of Z500-based LWA as functions of longitude and frequency at two

representative latitudes 45◦S (upper panel) and 55◦S (lower panel), respectively.
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Figure S8. Power spectra of vertical averaged EKE as functions of longitude and frequency

at two representative latitudes 45◦S (upper panel) and 55◦S (lower panel), respectively.
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Figure S9. Power spectra of 850hPa eddy heat flux as functions of longitude and frequency

at 55◦S.
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