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Figure 3 (above). Modified AM3 ver-

This study seeks to address the following questions: sions produce a cooler (not shown) and

Period (days)

Figure 7 (above left). All-season binned (based on total rainfall) convective heating Q;
drier in the mean tropical troposphere,

(1) What are the space-time and spectral characteristics of in- shows a shift from “top-heavy” to “bottom-heavy” heating between the control and modi-

traseasonal variability in the control AM3, and how does this suggesting a strong suppression of fied AM3, indicating a suppression of cumulonimbi and an enhancement of shallow cumuli.

compare to the control and modified versions of AM2? deep convection.
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Figure 8 (above right). Mean Nov-Apr rainfall confirms that shallow convective processes
are more active in AM3—A and C than in AM3-B. The larger stratiform rain in AM3-B 1is

(2) Can we tune the AM3 to produce more realistic intraseasonal

Figure 4 (r). Spectral diagrams show a
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closure and trigger are used in the AM3. Total low-frequency variability increases as well.
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(3) Following #2, what mechanisms may contribute to the changes seen in the simulated in- With the dilute CAPE approximation (AM3-C; AM3-B has zero CAPE dilution), MJO and cially suppressed. This result is consistent with previous GEM studies

traseasonal disturbances of the modified AM3? Kelvin waves are strengthened but their separation in spectral space becomes poorly defined.

5. Summary

Our analyses indicate that:

3. Model Experiment Settings

(1) Both “control” versions of AM2 and AM3 simulate the mean state relatively well (Fig.

Table 1. Both versions of AM2 use RAS for all convective plumes, but in

AM2-TOK the increased minimum entrainment parameter suppresses the Deep conv. scheme RAS RAS Donner® Donner® Donner® Donner® 2) but produce very weak eastward-propagating intraseasonal disturbances (Fig. 4).
deepest convective plumes. In AM2 and AM3-CTL, the closure assumption Trigger/closure C,Z\CI)DkEzreolé?(Za?icon CAlioEkr:Ig;(;ion CAPE refaxation” gria;e(gbggl,ofgﬁ) ;r?a;;e(gbggl,ofgé;) ;rllaaLn;;/e(thb(\)/gl,oJCg}lg) (2) In general, our modifications to the convective trigger and closure in AM3 suppressed
involves cumulus heating that relaxes CAPE to a specified value over a se- Dilute CAPE? — — ” ” i - deep convection and degraded the mean state but also increased tropical intraseasonal
lected time scale. In modified versions of AM3, the closure balances CAPE T — ; ; 7 5 o 0.5 variability (notably eastward-moving waves) in the AM3 (Figs. 3-5). Use of the dilute
changes due to convection with those due to large-scale processes above the Evap. in environment 1 1 0 0 0.13 0.13 CAPE approximation produces more robust intraseasonal disturbances that have charac-
PBL. The light gray-shaded parameters are empirical-based fractions of Entrained into meso N/A N/A 1 1 0.62 0.62 teristics similar to convectively coupled Kelvin wavesS.

cumulus updraft (non-precipitated) condensate that evaporates within cumu- 1 “ReJaxed Arakawa-Schubert scheme” of Moorthi and Suarez (1991, MWR); b Donner (1993, JAS), Donner et al.
lus downdrafts, directly into the environment, or is entrained into an adja- (2001, JC), and Wilcox and Donner (2007, JC); © Tokioka (1988, JMSJ); ¢ Wilcox and Donner (2007, JC); © En-
cent mesoscale cloud. trainment coefficient p = 0.0002 m-!

(3) In the modified AM3 simulations with suppressed deep convection, an improved or-

ganization of intraseasonal convective disturbances is associated with an enhancement of

shallow heating rather than a greater contribution from stratiform processes.
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