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INTRODUCTION

The parameterisation of moist convection is a necessary task for global circulation models to determine grid scale precipitation.
However, there are various aspects of atmospheric variability which are not well represented in the models, which are sensitive

to cumulus parameterisation and its tuning.

Of particular interest to this study is the tropical intraseasonal variability, such as the SAM and MJO, and the interactions

with global circulation. Our goal is to improve our understanding of atmospheric variability, by breaking down a simple (2007).

convection scheme, to investigate different fundamental aspects of the scheme separately.

To do this we first decouple the convective relaxation time 7, to form an intermediate scheme, in order to explore changes in

enthalpy correction, relative humidity and precipitation.

The adapted moisture tendency equation, which is still under construction, which is sensitive to both the buoyancy and relative
humidity of the environment, will be implemented into the simplified Betts-Miller scheme. This scheme has the potential to be

more flexible than adjusting to a fixed relative humidity profile, as in the case for the simplified Betts-Miller scheme.

GFDL AQUA-PLANET

The GFDL moist aqua—planet is a zonally symmetric model employing a slab ocean and with a grey radiation scheme. The

CONVECTION SCHEME

The intermediate scheme decouples the relaxation time 7, where 77 and 7, are introduced. An adapted scheme is also introduced

The GFDL moist aqua-planet model will be used, as this model facilitates our investigation in a simplified environment. for the moisture tendency, which is dependent on buoyancy and moisture, where A is a measure of CAPE.

BMS AND SBMS INTERMEDIATE SCHEME ADAPTED SCHEME

model is run at T42 (resolution of /~2.8°x2.8°) with 25 vertical levels and using the SBM convection scheme of Frierson et al. 5’_T _ T — I'p 6_T L T — I'p a_T _ 1'—1Tg
ot T ot Tr ot T
o qd — 4R 0q q—qp oq A% gs
The SBM scheme is a convection scheme in the style of the Betts-Miller Scheme (BMS) of Betts (1986), Betts and M. J. o T N - 9 7 (45 — Q) 3
Miller (1986), where by T and ¢ fields are relaxed toward reference profiles. Tq q q

The SBMS scheme is used in the sensitivity testing of RHgpyg and 7. The intermediate scheme is used for the decoupled 7

The major difference between the BMS and the SBMS, is the calculation of the reference profiles. Where the moisture profile experiments. The adapted scheme is currently under construction.
in the SBMS has a fixed RHgspyrs and the temperature profile is based on a virtual pseudoadiabat.

Deep convection in the SBMS operates in either a humidity—controlled or temperature—controlled regime, depending on the stability
of the column. Maps in the decoupled 7 experiment indicates the behaviour of the scheme.
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SENSITIVITY TO RHspug

e As reported by Frierson et al. 2007, as 7 is increased from 1 to 2 hours,
only minor changes to the zonal mean RH field are found (RHgpns=70%)

e As reported by Frierson et al. 2007 as RHgpass is increased from 50,
60, 70 and 80% (7=2hr) the zonal mean RH increases

100

MODEL VALIDATION AND PRELIMINARY RESULTS

1100

1
P (black) & E (red)
§+45min - = 2hr
‘|— 1hr --- 4hr
|—— 1hr1smin - 8 hr
+ 1 hr 30 min

1000} 14

900

112

BOO 1 e e
700
o N 600
©
£ £
= = 500
400
300
200
100F §
930 -20 -10 0 10 20 30
Latitude
Equatorial P
500 ! | | | | | |
1050
400} i 900
750
3007 1
(@ N
£ 600 ¢
< £
E S
200f _ 450
4300
100} .
‘.’ .. T 1!5()
®
% | | | | | | | 0
0 55 60 65 70 75 80 85 90
RH %

DECOUPLED T

e RHspys = 70%, mr=2hr and 7, is varied from 45 mins up to 8 hours

e For small 7, (45 mins and 1 hour), a large increase in P is observed, with only small
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SENSITIVITY FOR DECOUPLED T

e Top: Zonal mean RH for 7,=1 hour and RHgpys = 60, 70, 80%

e Second: Enthalpy correction, no convection (0), shallow (1), deep — q adjusted (2) and
deep — T adjusted (3) for RHggars = 60, 70, 30%

CONTROL

e RH =70 %, 7p = 7, = 2hr con com-
parison to sensitivity for decoupled

- - 1 b ot for | 0 | _ e 7 needs to be lengthened to 8 hours before the zonal mean equatorial RH - erense in B 7 plots
° creZsier?uzttOELae 120011; ¢ r;lr?gnhi hlessfr;l%z}_[est or intermediate values, in- changes occur e Third: Zonal mean RH for RHgpys = 70%, with 7, of 45 mins, 1 hr 15 mins and 8 hr
W . . .
g ) SBMS e For 7=16 hours equatorial RH and P increase significantly e This behaviour is also seen at 60% RHspars but not at 80% e Bottom: As in second but for 7, of 45 mins, 1 hr 15 mins and 8 hr
PRELIMINARY CONCLUSIONS FUTURE WORK REFERENCES

Decoupled 7 experiments show:

e Short 7 with intermediate RHgpsg appear to increase the strength of the Hadley cell (work in progress), greatly reducing moisture content in

the upper troposphere and shrinking the I'TCZ
e There is a large increase in P at the equator, reduction in subtropical P and only minor changes to E

e [or short 7, the scheme is moisture-controlled, where for longer 7, the scheme is temperature-controlled

e Further investigation into why the scheme is over active for RHgpys < 70% and 7 < 1hr

e [mplement 7, as a function of moisture where 7, = 7p(1 — RH) or similar
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