NASA REMOTE SENSING TRAINING, Cartagena, Colombia
November 28-29, 2011

Heavy Rain Event Over Colombia 

Activity 5
 NASA Remote Sensing Training

GEO Workshop, Cartagena, November 28-29, 2011

The objective of this exercise is to visually analyze a heavy rain period in May 2011 over Colombia.  These events were responsible for flooding in the Guaviare and Meta rivers, two of the major tributaries of Orinoco river.

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

There are three parts to this exercise.

1) Analyze monthly rainfall climatology and anomalies over Colombia 

2) Analyze daily rainfall time series over Colombia for 2011

3) Analyze rain, clouds, and winds maps for selected days

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

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

Part 1:  Monthly and Daily Rainfall

Exercise 1a
Go to the home page for Giovanni:

http://giovanni.gsfc.nasa.gov
Go to Hydrology Portal 

select  ‘TRMM Online Visualization and Analysis System (TOVAS)’ 

Go down to ‘Rainfall Archives’

scroll down to  ‘Inter-Comparison of Rainfall Climatology’ 

                          (select ‘non-JAVA version’)

Spatial

Area of Interest (Colombia) :  Enter  West: -80    North: 15     South: -5      East -65 

Go to   ‘Climatology 1’  (Satellite Data)

select ‘TRMM 3B43 V6 Rainfall (1998/01 – 2009/12)’

Go to   ‘Climatology 2’ (Rain Gauge Data)

select ‘GPCC Global Precipitation (19050/01 – 2000/12)’

Plot Type






Temporal 

select  ‘Overlay of Time Series, Area-averaged’

Begin Month = January
End Month  =   December
Click ‘Generate Plot’

Questions:
1)     How many rainfall peaks are there? Note down the month and rainfall values (in  

        mm)  for these months. 

2)    How do TRMM (satellite) and GPCC (gridded rain gauge data) compare?

Exercise 1b

Go back to  ‘TRMM Online Visualization and Analysis System (TOVAS)’ 

Go to ‘Rainfall Archives’

scroll down to  ‘Monthly Rainfall (3B43 V6) Anomaly 

select ‘non-JAVA version’

Spatial   West: -80    North: 15     South: -5      East -65 

Go to   ‘Monthly TRMM 3B43 (V6)’ box

select   ‘Rainfall Anomaly (mm)’
[Note: Anomalies are deviations from climatology/multi-year mean values]

Go to   ‘Climatology’ 

select  ‘3B43 V6 (1998/01 – 2009/12)’
Plot Type



            Temporal 

select  ‘Time Series, Area-averaged’

Begin Year  2011      Begin Month  January
End   Year   2011        End Month    June
Click  ‘Generate Plot’
Questions:
1) Does 2011 have more or less rain compared to the climatology ?

2) Which period has rainfall anomalies larger than 20 mm?
PART 2: Examining Daily Rainfall
Exercise 2a

Go to back to  TRMM Online Visualization and Analysis System (TOVAS)
scroll down to TOVAS New Release (2008/09/12)

select   Daily TRMM and Other Rainfall Estimate (3B42 V6 derived)
Spatial    West: -80    North: 15    South: -5    East -65   (click ‘Update Map’)
Parameters

           Temporal   Begin Date = Year 2011    Month Apr    Day 1
‘Precipitation’


               End Date    =  Year 2011   Month  Jun    Day 30


Select Visualization     ‘Time Series’

Click ‘Generate Visualization’

Questions:
1) Note down the day with maximum rainfall. How much rain fell on that day? What does this value mean for a particular location within Colombia?

2) Group Discussion : From 1b we see that April had the largest anomaly – but the daily plot shows that heavy rain events were in May-June. What may be the implications to water resource management and agriculture?
Exercise  2b

Click on the Home tab at the top of the page

Spatial   West: -80    North: 15    South: -5    East -65   (click ‘Update Map’)
Temporal 
Begin Date = The date with maximum rainfall between April 1 – June 30th, 2011 (look at the plot you generated in 2a)

End Date    = Same as the Begin Date

Select Visualization   ‘Lat-Lon map, Time-averaged’
Click  ‘Generate Visualization’ 
Once you  get the map

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) Where is the region of heaviest rainfall ? As you move the cursor over the Google Earth image, the latitudes and longitudes are shown at the bottom of the screen.  What is the maximum rainfall amount (in mm)? Could you have guessed this from the average time series in 2a?

2)  Group Discussion : Is the spatially-averaged rain rate time series (as in 2a) useful ? 
PART 3: Using TRMM to Monitor Rain Systems
Go to the TRMM 3-hourly product website:

3-hourly product (3B42 V6)
Spatial     West: -80    North: 15    South: -5    East -65   (click ‘Update Map’)



Parameters         ‘Precipitation’
Temporal 
Begin Date =  The day with maximum rainfall between April 1 – June 30th, 2011

Hour = 00

End Date    = The day with maximum rainfall between April 1 – June 30th, 2011                         Hour = 21

Select Visualization    ‘Animation’
Click ‘Generate Visualization’

Play the animation and note the intensity and movement of rain systems over Colombia

Group Discussion : Can TRMM data be useful for monitoring rain systems along the Guaviare and Meta Rivers and potential flooding ?

ADDITIONAL EXERCISE (ONLY IF YOU HAVE TIME)

PART 4:  Rain and Clouds during the Heavy Rain Event
Exercise  4a

Go to daily TRMM product

 http://gdata1.sci.gsfc.nasa.gov/daac-bin/G3/gui.cgi?instance_id=TRMM_3B42_Daily
Spatial    West: -80    North: 15    South: -5    East -65   (click ‘Update Map’)
Parameters    ‘Precipitation’
Temporal 
Begin Date = One day before date with maximum rainfall between April 1 – June 30th, 2011 (look at the plot you generated in 2a)

End Date    = The day with maximum rainfall between April 1 – June 30th, 2011

Select Visualization  ‘Animation’
Click  ‘Generate Visualization’
You will have two maps for two days.  Save the figures (gif images) to your computer.

Exercise  4b

Go to the home page for Giovanni:     http://giovanni.gsfc.nasa.gov
Go to Atmospheric Portal 

select Aqua/AIRS Global: Daily
Spatial  West: -80    North: 15    South: -5    East -65   (click ‘Update Map’)
Parameters  From AITX3STD.005 (2002/08/31 – 2011/11/13)

select  Cloud Fraction_ascending (CloudFrc_A)
Temporal 
Begin Date = One day before date with maximum rainfall between April 1 – June 30th, 2011 (look at the plot you generated in 2a)

End Date    = The day with maximum rainfall between April 1 – June 30th, 2011

Select Visualization:   ‘Animation’

              Click ‘Generate Visualization’

You will have two maps for two days.  You may save the gif images to your computer.

Questions:
Describe the changes in rain and cloud fraction taking place before and during the day  of heaviest rain.

PART 5:  Winds during the Heavy Rain Event
Go to the home page for Giovanni:     http://giovanni.gsfc.nasa.gov
Go to Meteorological  Portal 

select MERRA hourly 3D    http://gdata1.sci.gsfc.nasa.gov/daac-bin/G3/gui.cgi?instance_id=MERRA_HOUR_3D
Spatial  Colombia:  West: -80    North: 15     South: -5    East -65  (click ‘Update Map’)
Parameters

From Basic assimilated fields from IAU corrector (1.25 X 1.25 horizontal grids with 42 vertical levels, 3-hourly instantaneous)

· Select ‘Eastward wind component’                                                                                      Note: Negative means: east to west and Positive means: west to east
· Select ‘Northward Wind Component’                                                                                      Note: Negative means North to South  and Positive means: South to North.
Vertical Profile   Upper Level  ‘ 850 ‘   hPa
                              Lower Level ‘ 850’    hPa
Temporal 
Begin Date = One day before date with maximum rainfall between April 1 – June 30th, 2011 (look at the plot you generated in 2a) hour =’00’

End Date =   Same as the Begin Date but hour=’21’

Select Visualization    ‘Lat-Lon Map Time-Averaged’
   

Click on ‘Edit Preferences’

Under Color Bar, select “Custom”, and then enter Min Value = -8 ;  Max Value = 8

Click  ‘Generate Visualization’
Open another Browser (webpage) and Repeat all the steps above with the following change:

Temporal   (Change the date to the next day)
Begin Date = The day with maximum rainfall between April 1 – June 30th, 2011, 

                      hour= ’00’

 End Date = Same as the Begin Date but   hour= ’21

Compare the maps of the Eastward and Northward winds between these  two days. 

Questions
Group Discussion: How do the low-level wind patterns change between these two days? 
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