
The MJO and Rainfall Variability Over the Congo Rainforest 

MOTIVATION 
The Congo Rainforest 
1. Second largest rainforest in the world                       2. Most convective regions in the world  
3. Strong influence on weather and global climate        4. Influences tropical weather                         
5. Regulates the global climate by  acting as a major carbon sink  
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A	 comparison	 between	 the					
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and	 the	 36	 MJO	 phases	
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DATA 
•  NCEP/NCAR Reanalysis–2 (Kanamitsu et al. 2002) | NASA’s MERRA–2 Reanalysis (Precipitation Only) 
•  Outgoing Longwave Radiation (OLR) data (Liebmann and Smith 1996)  
•  The daily MJO index data (Bureau of Meteorology, Australia) 

METHOD 
•  Constructed a 36 Phase MJO Index using RMM1 and RMM2 (Wheeler and Hendon, 2004) 
•  Determine precipitation enhancing/ suppressing phases of the MJO over Congo Africa 
•  Use composite and statistical analysis to study rainfall patterns under different ENSO states 

RESULTS 
•  A decline in precipitation over Congo Africa was observed in both NCEP/NCAR-2 and NASA’s MERRA2 

reanalysis data. This result is consistent with other studies such as Zhou et al. (2014). 
•  The MJO modulates daily precipitation trends over Congo Africa 
    (Phases 1–9 enhances precipitation | Phases 21–30 suppresses precipitation)     
•  The ENSO state appears to impact the strength of the precipitation across the different phases of the MJO 

and it appears that an ENSO neutral state is most favorable for anomalously high precipitation over the 
study region. 

Precipitation	 data	 from	 NASA’s	 MERRA–2	 	 Reanalysis	 showing	 a	
decline	 in	precipitation	over	 the	Congo	 from	1980–2015	 for	both	 the																						
Wet	(Sep–Dec)	and	Dry	(Jan–Feb	and	Jun–Aug)	seasons	.	Data	from	
other	model/reanalysis	and	satellite	date	show	a	similar	trend.			

Average	 precipitation	 distribution	
across	the	different	phases	of	the	MJO.	
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Composite	analysis	of	precipitation	rate	for		
favorable	MJO	phases	(left)	and	unfavorable	MJO	phases	(right)		
“+”	indicates	grids	that	are	statistically	signi>icant	at	the	95th	percentile.		
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Composite	analysis	factoring	both	the	ENSO	state	and	the	MJO	phase	

•  A decline in precipitation amounts was noticed in all 
seasons of the year from 1980–2015 over the Congo 
rainforest.  

•  The analysis of the number of dry/wet days in a year 
using multiple thresholds also resulted in a drying trend 
over the Congo.  

•  The MJO analyzed with 36 phases provides a finer spatial 
structure of the propagating wave. 

•  OLR anomaly suggests that the convective (suppressed) 
phases of the MJO over the Congo include Phases 1–9 
(21–30).   

•  The average precipitation over the Congo is dependent 
on the MJO phase and ENSO state.  
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