NASA REMOTE SENSING TRAINING, Cartagena, Colombia
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Inter-annual Rainfall Variability 

Activity 4
 NASA Remote Sensing Training

GEO Workshop, Cartagena, November 28-29, 2011

The objective of this exercise is to learn about climatology or multi-year average rainfall patterns over South America and explore the inter-annual variability of  rainfall associated with large-scale climate variability due to El Niño/La Niña. Understanding past rainfall variability related to El Niño/La Niña can help us understand the potential consequences/impacts of future rainfall episodes. 

==============================================================

There are three parts to this exercise.

1) Analyze multi-year average rainfall over South America using TRMM rainfall

    product

2)  Define and analyze El Nino and La Nina events using the surface skin  

     temperature from the AIRS instrument.

3)  Analyze rainfall variability during recent El Nino and La Nina events using TRMM 

    Rainfall. 

You will be using the following web-tool for this exercise:

NASA Giovanni:  http://giovanni.gsfc.nasa.gov
==============================================================

Part 1:  Multi-year Average Rainfall Pattern Over 

              South America

Exercise 1a

Go to the home page for Giovanni:

http://giovanni.gsfc.nasa.gov
Go to the table at the top of the page and select the “Hydrological Portal” Tab

Then Select TRMM Online Visualization and Analysis System (TOVAS)
Scroll down to  ‘TOVAS New Release (2008/09/12)’ 

Select Monthly products (3B43_V6, 3A12_V7, and 3A25_V7)
Parameters:

Go to Analysis Options at the top and select “Climatology”
In the TRMM 3B43 V6 box select the following:

Rain Rate

Spatial           West: -90      North: 15        South: -60      East: -30    (click ‘Update Map’)
Temporal 
Begin Date = Month Jan (January)
End Date =    Month Dec (December)
Select Visualization 

Lat-Lon Map, Time-averaged
Click “Generate Visualization” and study the resulting rainfall climatology map

Now go through the following steps:

Download KMZ file -- Visualization on Google Earth

1. At the top of the results page (the page that has the images) click on the “Download Data” tab.

2. To download a KMZ or other data files click on the items on the last column.

3.  To view the image on Google Earth, click on the KMZ icon, then upload to Google Earth directly or you can choose to save the file, then open Google Earth, and then open the file after you start Google Earth.  
Questions:
1)Why is there a white space in the bottom of the figure?
2  Climatologically, which locations (in latitude-longitude or geographic) have 

      relatively large rain rates? 

Exercise  1b

Go back to the TRMM Online Visualization Page by clicking on the Home Tab
Repeat the following Steps:

Spatial          West: -90      North: 15        South: -60      East: -30     (click ‘Update Map’)
Temporal                     Same as in 1a
Select Visualization     Animation

The following steps will allow you to change the range of values (maximum and minimum) for each plot:

Click on ‘Edit Preferences’   (next to ‘Animation’)

Scroll down to ‘Color Bar’ and choose ‘Custom’

Enter Min Value = 0.05

Enter Max Value = 1.0
Click “Generate Visualization” 
- Watch the animation by clicking on ‘play image sequence forwards’ arrow

- Now step through each month one at a time by clicking on ‘Go forward one step’ arrow

Questions:

1) Describe the rain pattern and movement of rain systems over South America and also  

    over the Pacific and  Atlantic Oceans
2) Which month has the maximum rainfall and rain coverage over Colombia? 
3) Save the image for this month to your computer. To do this, click on “Download Data” at the top of the image, then go to the Output Files section, then click on the file name to display and save the gif image.

PART 2: What are El Niño and La Niña?

Definitions:

El Niño is characterized by unusually warm sea surface temperatures (SST) in the Equatorial Pacific, as opposed to La Nina, which characterized by unusually cold SST in the Equatorial Pacific. El Niño is an oscillation of the ocean-atmosphere system in the tropical Pacific having important consequences for weather and climate around the globe.

SST anomaly:  Deviation or departure from long-term mean SST.  Positive (negative) SST anomalies indicate warmer (colder) than normal temperatures.

The sea surface temperature anomaly between 150(W and 90(W, 5(S and 5(N (known as the Nino-3 region) indicate EL Nino and La Nina conditions

Exercise 2a

Go to the home page for Giovanni:
Go to the table at the top of the page and select the “Atmospheric Portals” Tab

Then Select Aqua/AIRS Global: Monthly
Parameters:

Go to Analysis Options at the top and select “Anomaly”
In the AIRX3STM.005  box select the following:

Surface_skin_temperature_ascending(SurfAirTemp_A)

Spatial         West: -150     North: 5    South: -5    East: -90   (click ‘Update Map’)
Temporal 
Begin Date = Year 2003  Month Jan (January)
End Date =     Year 2011  Month  Sep (September)
Select Visualization    Time Series

Click  ‘Generate Visualization’ 
Save the figure by dragging in a folder on your desktop

Observe the figure and answer the following questions

Questions:
1)  Considering the peaks with anomalies greater than 0.5 Kelvin to represent El Nino,      how many El Nino events occurred during 2003-2011?

2) Which year/month had the warmest (most positive) anomaly? 

3)  Considering the peaks with anomalies smaller than -0.5 Kelvin to represent La Nina,      how many La Nina events occurred during 2003-2011?

4) Which year/month had the coldest (most negative) anomaly? 
Exercise  2b

Go back to the AIRS Online Visualization and Analysis Page by clicking on the Home Tab

Spatial

Extend the area to cover   West: 120     North: 20     South: -20     East: -60 (click ‘Update the equatorial Pacific basin                                                                                          Map’)
Temporal 
Begin Date = Pick the year and month of the MOST recent El Nino
End Date    =  Same year and month as the Begin Date

Select Visualization 

Late-Lon Map, Time-averaged                                Click ‘Generate Visualization’

Save the image to your computer. To do this, click on “Download Data” at the top of the image, then go to the Output Files section, then click on the file name to display and save the gif image.

Exercise  2c

Repeat Exercise 2b but for the year and month with the most recent La Nina. To do this, go to the section below the plot (Refine Constraints) and enter the new year and month. The click “submit refinements” at the bottom of the page. 
Questions:
Do the maps confirm the definition of El Nino and La Nina given above?

PART 3:  Rainfall patterns over South America during 


  El Niño and La Niña
Exercise 3a
Go to the home page for Giovanni:

http://giovanni.gsfc.nasa.gov
Go to the table at the top of the page and select the “Hydrological Portal” Tab

Then Select TRMM Online Visualization and Analysis System (TOVAS)
Scroll down to  ‘TOVAS New Release (2008/09/12)’ 

Select Monthly products (3B43_V6, 3A12_V7, and 3A25_V7)
Parameters:

Go to Analysis Options at the top and select “Anomaly”
In the TRMM 3B43 V6 box select the following:

Rain Rate

Spatial        West: -90    North: 15       South: -60      East: -30    (click ‘Update Map’)
Temporal 
Begin Date = December 2009 (El Nino Year)
End Date    =  Same year and month as the Begin Date

Select Visualization 

Late-Lon Map, Time-averaged                           Click ‘Generate Visualization’

Download KMZ file as in Exercise 1a

Exercise  3b

Repeat Exercise 3a but for November 2010 (La Nina year)

After the completion of  Exercise 3a-b you will have two maps which show anomalies or deviations of rainfall from the climatological or mean rainfall you found in Exercise 1a-b, during El Nino and La Nina events.
Questions:
From the maps in Exercise 3a and 3b:

1) Describe the differences in rainfall anomalies over Bolivia, Northern Argentina, Uruguay and Paraguay, during El Nino and La Nina conditions 

2)  Overall, does it rain more over Colombia during El Nino or La Nina? 
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