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AMIE: A 2-prong CampaignAMIE: A 2 prong Campaign

DYNAMO/CINDY2011
AMIE‐Manus

AMIE Gan

Maritime
Continent

AMIE‐Gan

- Will allow study of convective initiationy
- “Mature MJO” characteristics
- And propagation/evolution of the MJO p p g



Manus MJO Signalg



AMIE Manus ScienceAMIE-Manus Science

• Test several hypotheses in current 
thinking regarding MJOg g g
– Surface energy fluxes drive the MJO

Stratiform instability mechanism– Stratiform instability mechanism
– “Recharge-discharge” mechanism 

• Having AMIE-Gan and AMIE-Manus:
– How the MJO changes as it passes overHow the MJO changes as it passes over 

the Maritime Continent, and how this 
differs in observations vs. modelsdiffers in observations vs. models



HypothesesHypotheses

• Surface energy fluxes (Rad & LH/SH) 
drive the MJO (Sobel et al., 2008)( , )
– Weakening over Maritime Continent versus 

strengthening over TWPstrengthening over TWP
– Differences in SW & LW due to cloudiness 

differencesdifferences
– Differences in LH/SH due to land/warm 

focean surface



Hypotheses
• Stratiform instability mechanism (Mapes, 

2000)2000)
– Heating and drying by convection stabilize the 

t h d d l t i bilitatmosphere and damp longer-term variability
– Trailing stratiform anvil region cools and 

moistens the lower troposphere via rainmoistens the lower troposphere via rain 
evaporation
Forcing dataset:– Forcing dataset: 

• see if the drying/moistening stabilization/destabilization 
occurs

– Radars: 
• document whether correlated with transition from 

ti t t tif iconvective to stratiform rain



Hypotheses
• “Recharge-discharge” mechanism 

– (Bladé and Hartmann 1993; Hu and Randall 1994(Bladé and Hartmann, 1993; Hu and Randall, 1994, 
Kemball-Cook and Weare, 2001)

– Transition between shallow and deep convection p
as tropospheric humidity varies

– Suppressed phase: a dry free troposphere is a y
hostile environment for rising convective parcels

– Cells detrain moisture, making the environment 
somewhat less hostile for the next convective 
event
E t ll th t h b i t– Eventually, the troposphere becomes moist 
enough for deep convection to occur, active 
phasephase

– Repeat



AMIE Manus DesignAMIE-Manus Design
• Launch 8 sondes/day for duration• Launch 8 sondes/day for duration

– Better capture the vertical evolution
– Use microwave radiometer to interpolate 

sonde profiles through time
• Take advantage of new C-band and 

scanning cloud radars, etc.scanning cloud radars, etc.
• Deploy small system at Navy Base 

– study small scale variability



ARM TWP SitesARM TWP Sites
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Manus ARM Site

~ 100 km long
ARM Site



AMIE-Manus Sites

Variability Site

~ 7 km

ARM SiteC-band Radar



Manus Instruments



Darwin ActivitiesDarwin Activities

• MJO influences both Indian and 
Australian monsoons
– Onset and strength

Darwin data will be used to document• Darwin data will be used to document
• Darwin C-POL used for forcing data set g

for 6 months of AMIE period



Darwin Instruments



Darwin Instruments: AerosolsDarwin Instruments: Aerosols



AMIE ManusAMIE-Manus

• Significant synergy with CINDY2011 
and DYNAMO

• Allows expansion of studies beyond 
initiationinitiation

• Data analyses and products similar to 
AMIE-Gan



Radiative Flux Analysis
Requires downwelling SW total and diffuse, 1-min

Also: Correction for Tilt from Horizontal



SPN 1 Total/Diffuse RadiometerSPN-1 Total/Diffuse Radiometer

Eli i t d f• Eliminates need for 
sun-relative azimuthal 

i t tiorientation
• Measures Total and 

Diffuse SW with no 
moving parts

• Uses 7 detectors and 
a patented shading p g
pattern

• Weighs 940 gWeighs 940 g



Thank You
chuck.long@pnl.govchuck.long@pnl.gov



Manus Topography



Manus Radar pathManus Radar path

Minimum useful radar beamMinimum useful radar beam 
height would be ~200-250m 
over the ARCS site



150m & 200m Radar Coverage


