
Advanced Forecaster Course

“Detection and now-casting of turbulent 
mountain waves using MODIS imagery”

• Instructions for extracting MODIS .hdf files (2 methods)

• Downloading and installing HYDRA (2 methods)

• Loading and manipulating MODIS data in HYDRA



Obtaining the .hdf data files from NASA FIRMS
at   http://rapidfire.sci.gsfc.nasa.gov/realtime/

Quickest 
in 
FireFox



Let us look at the New Zealand example of the 2 Mar ch 
2010 first. This was briefly referred to during the  last 

Aviation Week

Click on this to 
bring up the 
calendar. Choose 
2 March 2011



Downloading the .hdf data file (part 1)

Choose the TERRA 
22:40UTC image (putting 
cursor over image shows its 
location on the globe – this 
is over New Zealand)

Clicking on this will generate the 
image. We are interested in the first 
.hdf file at the bottom of the image.
Click on this



Downloading the .hdf data file (part 2)

This will be downloaded into your 
documents/download directory. It 
may take up to half an hour or so, 
depending on internet connection.



An alternative way of downloading the .hdf data file

http://afc.bmtc.moodle.com.au/



Using HYDRA in order to read the data 
and to construct RGB enhancements

HYper-spectral data viewer for 
Development of Research 
Applications (HYDRA)

A FREEWARE multispectral data 
analysis toolkit at 
http://www.ssec.wisc.edu/hydra

HYDRA has become part of the 
World Meteorological Organisation 
Virtual Laboratory for Satellite 
Meteorology.



http://www.ssec.wisc.edu/hydra





An alternative way of downloading HYDRA

http://afc.bmtc.moodle.com.au/



Opening HYDRA and finding the MODIS data

Loading a .hdf file 
from MODIS



HYDRA – starting the Multi-Channel Viewer

After clicking on 
icon (red 

boundary), use left 
mouse button to 
drag over area of 

interest

Then start the 
Multi-Channel 

Viewer



HYDRA – using the Multi-Channel Viewer

Tools

Linear 
Combinations



HYDRA – displaying the MODIS visible, infrared and 
water vapour channels

Choose channel 
28 (7.3 microns) 

remove the (-) in 
the box to the right

then “compute”

Wait a while for the new channel 28 window to be generated. 

Then repeat the above operation by choosing the visible (channel 1), the 
infrared (channel 31) and the 6.7 micron water vapour (channel 27)



HYDRA – displaying the MODIS visible, infrared and 
water vapour channels

You will now have 4 windows. Small adjustments are required.

Next, need to adjust the contrast to highlight the mountain wave features

Visible (channel 1) 
Invert the colours by 
Settings – Set 
Colour Scale - Grey

infrared 
(channel 31)

6.7 micron 
water vapour 
(channel 27)

7.3 micron 
water vapour 
(channel 28)



HYDRA – changing brightness / contrast of the 
MODIS visible, infrared and water vapour channels

Changing the brightness 
and contrast by changing 
the histogram on channel 28

infrared 
(channel 31)

move the pink square 
to the position 

indicated by the arrow



HYDRA – zoom into the area of interest

After clicking on the icon , left mouse click on 
the image, will zoom into the area of interest



Comparing visible, infrared and water vapour channe ls

VIS IR

6.8 � 7.3 �



HYDRA – Transect tool

SHIFT + RIGHT MOUSE BUTTON HELD 
DOWN + DRAG across the line of the 

transect

Tools – Transect 

this spawns a new window



HYDRA – Transect tool
We can do this for both channel 27 (6.7 microns) and channel 28 (7.3 microns), 

to get an idea of the variation of the mountain waves with altitude.

With channel 28 already having a transect across an area of interest, simply 
perform  Tools – Transect operation on the window with channel 27. This 

synchronises the windows


