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Lagrangian Atmospheric Model



Conforming Parcel Concept
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Lagrangian Overturning

Suppose tw overlapping parcels A and B

are centered In the same column of the

model domain with A beneath B. LO .
exchanges the vertical positions of Aand 1 | °
B whend(A) > 6(B). A




Simulations of MJOs



Configuration

Aquaplanet with prescribed climatological SSTs
|dealized radiate ransfer (Frierson et al. 20006)

Simple bulk microphysics
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pressure (hPa)

Vertical Cross Section of Zonal Wind (0.5 m/s)

LAM Obsened (Kiladis et al. 2005)

50
70
100

150

200

250
300

= 400
= 500

PRESSURE (hPa)

700

850

0 20 40 60 80100120140 160 180 160140120100 80 60 40 20 O

longitude LONGITUDE




pressure (hPa)

Vertical Cross Section of Moisture (0.1 g/kg)

LAM Obsened (Kiladis et al. 2005)
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pressure (hPa)

Vertical Cross Section of Temperature (0.1 K)

LAM Obsened (Kiladis et al. 2005)
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Upper Tropospheric Flo w (200 hPa)
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MJO Initiation



pressure (hPa)

Time Series of Temperature (0.1 K)
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Updraft Trajectories during Active (Red) and Inactive (Blue) Periods
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Updraft 8" during Active (Red) and Inactive (Blue) Periods
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Boundary Layer 6 during Active (Red) and Inactive (Blue) Periods
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Vertical Velocity during Active (Red) and Inactive (Blue) Periods
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Conclusions

Most Fundamental MJO Dynamics are a Coupling between Planetary Scale
Circulations and Carective \ertical Transports

Initiation equates to an Increase in Fregyaideep Comective Updrafts.

Potential Causes Include Lower Tropospheric Cooling and/or Enhanced
Large Scale Forcing
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Zonal Wind (5 m/s)

Obsened (NCEP)
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Higher Resolution: Rainfall Time Series (mm/day)
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pressure (hPa)
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Higher Resolution: Zonal Wind (0.5 m/s)
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Higher Resolution: Temperature (0.1 K)
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Higher Resolution: Moisture (0.1 g/kqg)
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