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We use Giovanni for research, teaching university students, and 

training end-users who may want to use NASA water products  for water 
resource management and planning 
 
 
 



Looking at El Nino – La Nina  
by using AIRS SST Anomalies 

 
 
 

AIRS Sea Surface Temperature Anomalies over 
central equatorial Pacific ocean showing El Nino and 
La Nina events  

December 2009: 
warm SST anomalies  

November 2010:  
cold SST anomalies  



Hurricane Irene from MERRA August 27, 2011 
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Rain from TRMM 



Hurricane Irene TRMM Rain Fall August 27, 2011 



We use Giovanni to give hands-on training to end-users about NASA water resource 
products from TRMM, MODIS, AIRS, MERRA, GLDAS/NLDAS 

http://water.gsfc.nasa.gov/ 



Most end-users, including water resource managers and always 
interested in heavy rain and flooding 



Heavy Warm Season Rain Events over the US Great Plains from TRMM 



Objective:  For known flooding events document rain, moisture, clouds, and 
atmospheric circulation which may help develop precursor scenarios for flooding 

 
 

 Extreme Rain Events and Flooding 

“--- A projected increase in the chance of intense precipitation 
and flooding. Although somewhat counter-intuitive, this is 
because precipitation is projected to be concentrated into more 
intense events, with longer periods of little precipitation in 
between. Therefore, intense and heavy episodic rainfall events 
with high runoff amounts are interspersed with longer relatively 
dry period--” ---- Intergovernmental Panel on Climate Change 



Extreme Rain Event over Oklahoma on June 20, 2007 

TRMM Rainfall  
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Low Level Meridional Wind (900 hPa)  from MERRA 



San Jose del Guaviare 

In May 2011 Heavy Rains caused flooding of the Rio Guaviare and 
Meta, two of the major tributaries of Orinoco river 



TRMM Rain Anomalies over  Colombia 
Monthly Deviation from Normal Rainfall in May 2011 

During May 2011 while 
rainfall over many parts 
of Colombia was below-
normal, the northern 
coast and north-eastern 
regions along with the 
south west region had 
rainfall 20 to 80% above 
normal 



San Jose del Guaviare 

Accumulate Rainfall from 
TRMM over 13-23 May 2011 



Colombia Heavy Rain Event 14 May 2011 

Heavy rainfall 
occurred over 
central and 
eastern  
Colombia    
on 14 May 
2011 



NASA MERRA Model Analysis 
Showing an Increase in the Amount of  

Moisture from the 13th to the 14th of May 

Increase in amount of moisture 

May 13th , 2011 May 14th , 2011 



Increase in 
cloud cover 
 as observed 
by  AIRS 

Increase in 
Precipitation 
amount as 
observed by 
TRMM 

May 13th , 2011 May 14th , 2011 



Diurnal Variability of Rainfall 

May 14th , 2011 

Accumulated rain every 3 hours 



Precipitation, May 14, 00 hours Precipitation, May 14, 03 hours 

Precipitation, May 14, 06 hours Precipitation, May 14, 09 hours 



Precipitation, May 14, 12 hours Precipitation, May 14, 15 hours 

Precipitation, May 14, 18 hours Precipitation, May 14, 21 hours 



East-west winds 
converging over Colombia 
increase between 21Z on 
13 May to 0Z 14 Z likely 
bringing more moisture 
that results in heavy rain 
at 0Z on 14 May 

East-west wind from MERRA 
at 850 hPA  



Summary 

• Giovanni has helped us in training end-users – where they can visually look at 
various  parameters associated with heavy rainfall events 

 

• An advantage is that end-users can view larger area and in may cases can track a 
developing event and associated parameters such as clouds, winds  etc.  

 

• A student, Allison Joy, from UMD College Parke is helping us in making a catalog of 
extreme rain events over the US and making pictorial history of surface pressure, 
winds, moisture, and cloud (fraction and height) 

 

• A question for the Giovanni Team: Is it possible to have pixel data in Giovanni at 
some point in future? For regional applications these data are in more demand 
than relatively low-resolution gridded data! 

 

 

Thank You! 


