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ASTER data analysis 

JOB00-1 
+ Job content: Create a color composite image (RGB=B3,B2,B1) of ASTER VNIR data 
+ Input file folder: C:¥JICA_GIS_database¥Satellite_data¥ASTER¥original_data 
+ Input filename: (example: AST3A1_0506100803111204250066.hdf) 
“¥” means back slash. 
 
- Click “File” on main menu bar. 
- Select and click “Open Image File”. 
- “Enter Data Filenames” window appears. 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
- Choose and find the input data folder in the window. 
- Select and click the input ASTER data file in the window. 
Input file folder: C:¥JICA_GIS_database¥Satellite_data¥ASTER¥original_data 
(example: AST3A1_0506100803111204250066.hdf) 
- Selected data filename appears in the “File Name” box. 
- Click “Open” box in the window. 
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- Selected ASTER data is read into ENVI and appears in the “Available Bands List” window. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
- Click “RGB color” circle shown in lower part of the “Available Bands List” window. 
- R/G/B circles and description boxes appear in the lower part of the window. 
- When the “R circle” is selected (ticked), click “ASTER VNIR Band3N”. 
- After the click above, the “G circle” is automatically ticked. 
- When the “G circle” is selected (ticked), click “ASTER VNIR Band2”. 
- After the click above, the “B circle” is automatically ticked. 
- When the “B circle” is selected (ticked), click “ASTER VNIR Band1”. 
- After the click above, the “R circle” is automatically ticked again. 
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- Make sure that Band3N is shown in the “R box”, Band2 in the “G box” and Band1 in the “B box”. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
- Click “No Display” box in the bottom of the window. 
- Select and click “New Display”. 
- Click “Load RGB” box in the bottom of the window. 
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- Three kinds of window “Image / Scroll / Zoom” appear. 
- A color composite (false color) image (RGB=B3,B2,B1) of ASTER VNIR data is created. 
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JOB00-2 
+ Job content: Save the color composite image (RGB=B3,B2,B1) of ASTER VNIR data 
+ Output file folder: C:¥JICA_GIS_database¥Satellite_data¥ASTER¥band_comp¥B3_B2_B1 
+ Output filename: (example: AST_L3A_c08r04_B3_2_1_base.tif) 
 
- Click “File” on display menu bar. 
- Select “Save Image As” and then select and click “Image File…”. 
- “Output Display to Image File” window appears. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
- Select “TIFF/GeoTIFF” in the “Output File Type” box. 
- Click “Choose” box to enter output filename. 
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- “Output Filename” window appears. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
- Choose output file folder and then enter output filename in the “Filename” box. 
Output file folder: C:¥JICA_GIS_database¥Satellite_data¥ASTER¥band_comp¥B3_B2_B1 
Output filename (example: AST_L3A_c08r04_B3_2_1_base.tif) 
 
NOTE: To create filename, refer the list of GRANULE ID of ASTER data. 
In this case, input filename and output filename are as follows. 
+ Input filename: (example: AST3A1_0506100803111204250066.hdf) 
+ Output filename: (example: AST_L3A_c08r04_B3_2_1_base.tif) 
 
How to create filename 
- Find filename “AST3A1_0506100803111204250066” in the list of GRANULE ID of ASTER data. 
- See column and row correspond to “AST3A1_0506100803111204250066” 
- Confirm the column is 8 and the row is 4. 
- Create filename “AST_L3A_c08r04”. 
- Append “_B3_2_1_base.tif”. 
- Filename “AST_L3A_c08r04_B3_2_1_base.tif” is created. 
 
- Click “Open” box in the window. 
- Entered output filename appears in the “Enter Output Filename” box of the “Output Display to 

Image File” window. 
- Click “OK” box in the window. 
- “AST_L3A_B3_2_1_base.tif” file is saved in the “¥ASTER¥band_comp¥B3_B2_B1” folder. 

AST_L3A_c08r04_B3_2_1_base.tif
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JOB01 
+ Job content: Resize the resolution (15m) of the VNIR data to the same resolution (30m) as the SWIR 
data 
+ Input file folder: C:¥JICA_GIS_database¥Satellite_data¥ASTER¥original_data 
+ Input filename: (example: AST3A1_0506100803111204250066.hdf) 
 
+ Output file folder: C:¥JICA_GIS_database¥Satellite_data¥ASTER¥temp 
+ Output filename: (example: AST_L3A_c08r04_VNIR.img) 
 
- Click “File” on main menu bar. 
- Select and click “Open Image File”. 
- “Enter Data Filenames” window appears. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
- Choose and find the input data folder in the window. 
- Select and click the input ASTER data file in the window. 
Input file folder: C:¥JICA_GIS_database¥Satellite_data¥ASTER¥original_data 
(example: AST3A1_0506100803111204250066.hdf) 
- Selected data filename appears in the “File Name” box. 
- Click “Open” box in the window. 
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- Selected ASTER data is read into ENVI and appears in the “Available Bands List” window. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
- Click “Basic Tools” on main menu bar. 
- Select and click “Resize Data”. 
- “Resize Data Input File” window appears. 
 
 
 
 
 
 
 
 
 
 
 
 
 
- Select the 1st of “AST3A1_0506100803111204250066.hdf” in the “Resize Data Input File” window. 
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- Click “OK” box in the window. 
- “Resize Data Parameters” appears. 
- Click “Set Output Dims by Pixel Size” box. 
- “Output Dims via Pixel Size” window appears. 
- Enter value “30” in the “Output X Pixel Size” box of  "30" of Output Dims via Pixel Size” window. 
- Enter value “30” in the “Output Y Pixel Size” box of  "30" of Output Dims via Pixel Size” window. 
- Click “OK” box in the window. 
- Click “Resampling” box and Select “Pixel Aggregate”. 
- Click “Choose” box to enter output filename. 
- “Output Filename” window appears. 
- Choose output file folder and then enter output filename in the “Filename” box. 
Output file folder: C:¥JICA_GIS_database¥Satellite_data¥ASTER¥temp 
Output filename (example: AST_L3A_c08r04_VNIR.img) 
 
NOTE: To create filename, refer the list of GRANULE ID of ASTER data. 
In this case, input filename and output filename are as follows. 
+ Input filename: (example: AST3A1_0506100803111204250066.hdf) 
+ Output filename: (example: AST_L3A_c08r04_VNIR.img) 
 
How to create filename 
- Find filename “AST3A1_0506100803111204250066” in the list of GRANULE ID of ASTER data. 
- See column and row correspond to “AST3A1_0506100803111204250066” 
- Confirm the column is 8 and the row is 4. 
- Create filename “AST_L3A_c08r04”. 
- Append “_VNIR.img”. 
- Filename “AST_L3A_c08r04_ VNIR.img” is created. 
 
- Click “Open” box in the window. 
- Entered output filename appears in the “Enter Output Filename” box of the “Resize Data Parameters” 

window. 
- Click “OK” box in the window. 
- “Resizie data” window appears while processing and closes after processing automatically. 
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- Created Resized data appears in the “Available Bands List” window. 
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JOB02 
+ Job content: Integrate the 3 VNIR bands (1,2,3) with the 6 SWIR bands (4,5,6,7,8,9) to create data of 
9 bands 
+ Input file folder: C:¥JICA_GIS_database¥Satellite_data¥ASTER¥original_data 
+ Input filename: (example: AST3A1_0506100803111204250066.hdf) 
+ Input file folder: C:¥JICA_GIS_database¥Satellite_data¥ASTER¥temp 
+ Input filename: (example: AST_L3A_c08r04_VNIR.img) 
 
+ Output file folder: C:¥JICA_GIS_database¥Satellite_data¥ASTER¥temp 
+ Output filename: (example: AST_L3A_c08r04_BB9.img) 
 
- Click “File” on main menu bar. 
- Select and click “Open Image File”. 
- “Enter Data Filenames” window appears. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
- Choose and find the input data folder in the window. 
- Select and click the input ASTER data file in the window. 
Input file folder: C:¥JICA_GIS_database¥Satellite_data¥ASTER¥original_data 
(example: AST3A1_0506100803111204250066.hdf) 
- Selected data filename appears in the “File Name” box. 
- Click “Open” box in the window. 
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- Selected ASTER data is read into ENVI and appears in the “Available Bands List” window. (post 
captured window here) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
- Click “File” on main menu bar. 
- Select and click “Open Image File”. 
- “Enter Data Filenames” window appears. 
- Choose and find the input data folder in the window. 
- Select and click the input ASTER data file in the window. 
Input file folder: C:¥JICA_GIS_database¥Satellite_data¥ASTER¥temp 
(example: AST_L3A_c08r04_VNIR.img) 
- Selected data filename appears in the “File Name” box. 
- Click “Open” box in the window. 
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- Selected ASTER data is read into ENVI and appears in the “Available Bands List” window. 
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- Click “File” on main menu bar. 
- Select “Save File As”, then select and click “ENVI standard”. 
- “New File Builder” window appears.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
- Click “Import File” box. 
- “Create New File Input File” window appears.  
 
 
 
 
 
 
 
 
 
 
 
- Select “AST_L3A_c08r04_VNIR.img" and the 3rd of "AST3A1_0506100803111204250066.hdf” in the 
“Select Input File” box. 
NOTE: Select and click files with holding down Ctrl key. 
- Click “OK” box in the window. 
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- Make sure that "AST_L3A_c08r04_VNIR.img" is shown at the 1st line and 
"AST3A1_0506100803111204250066.hdf" is shown at the 2nd line in the “Selected ENVI File for New 
File” box of the “New File Builder” window. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
- Click “Choose” box to enter output filename. 
- “Output Filename” window appears. 
- Choose output file folder and then enter output filename in the “Filename” box. 
Output file folder: C:¥JICA_GIS_database¥Satellite_data¥ASTER¥temp 
Output filename (example: AST_L3A_c08r04_BB9.img) 
- Click “Open” box in the window. 
- Entered output filename appears in the “Enter Output Filename” box of the “New File Builder” 

window. 
- Click “OK” box in the window. 
- “Create New File” window appears while processing and closes after processing. 
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- Created Integrated data (9 bands) appears in the “Available Bands List” window. 
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JOB03-1 
+ Job content: Build mask for areas where no data exists in all 9 bands (create data only in the areas 
where data exist) 
+ Input file folder: C:¥JICA_GIS_database¥Satellite_data¥ASTER¥temp 
+ Input filename: (example: AST_L3A_c08r04_BB9.img) 
 
+ Output file folder: C:¥JICA_GIS_database¥Satellite_data¥ASTER¥temp 
+ Output filename: (example: AST_L3A_c08r04_BB9_mask.img) 
 
- Click “File” on main menu bar. 
- Select and click “Open Image File”. 
- “Enter Data Filenames” window appears. 
- Choose and find the input data folder in the window. 
- Select and click the input ASTER data file in the window. 
Input file folder: C:¥JICA_GIS_database¥Satellite_data¥ASTER¥temp 
(example: AST_L3A_c08r04_BB9.img) 
- Selected data filename appears in the “File Name” box. 
- Click “Open” box in the window. 
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- Selected ASTER data is read into ENVI and appears in the “Available Bands List” window. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
- Click “Gray Scale” circle. 
- Click “No Display” box in the bottom of the window. 
- Select and click “New Display”. 
- Select band 1 of "AST_L3A_c08r04_BB9.img" in the “Available Bands List” window. 
- Click “Load Band” box to display ASTER image on Display #1 
- Three kinds of window “Image / Scroll / Zoom” appear. 
- Click “Basic Tools” on main menu bar. 
- Select “Masking”, then select and click “Build Mask”. 
- “Mask Definition” window appears. 
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- Select “Display #1” in the “Select Input Display:” box of the “Mask Definition” window. 
- Click “OK” box. 
- “#1 Mask Definition” window appears. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
- Click “Options” on the “#1 Mask Definition” menu bar. 
- Select and Click “Import Data Range”. 
- “Select Input for Mask Data Range” window appears. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
- Select "AST_L3A_c08r04_BB9.img" in the “Select Input File:” box. 
- Click “OK” box. 
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- “Input for Data Range Mask” window appears. 
 
 
 
 
 
 
 
 
 
 
 
- Enter value “0.5” in the “Data Max Value” box. 
- Click “Mask pixel if ANY band match range” circle. 
- Click “OK” box. 
- Click “Options” on the “#1 Mask Definition” menu bar. 
- Select and Click “Selected Areas off”. 
- Click “Choose” box to enter output filename. 
- “Output Filename” window appears. 
- Choose output file folder and then enter output filename in the “Filename” box. 
Output file folder: C:¥JICA_GIS_database¥Satellite_data¥ASTER¥temp 
Output filename (example: AST_L3A_c08r04_BB9_mask.img) 
- Click “Open” box in the window. 
- Entered output filename appears in the “Enter Output Filename” box of the “#1 Mask Definition” 

window. 
- Click “Apply” box in the window. 
- “Build Binary Mask” window appears while processing and closes after processing automatically. 
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- Created mask band appears in the “Available Bands List” window. 
- Click “Cancel” box in the “#1 Mask Definition”. 
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JOB03-2 
+ Job content: Apply BB9_mask to BB9 image to eliminate bad pixels for analysis 
+ Input file folder: C:¥JICA_GIS_database¥Satellite_data¥ASTER¥temp 
+ Input filename: (example: AST_L3A_c08r04_BB9.img) 
+ Input file folder: C:¥JICA_GIS_database¥Satellite_data¥ASTER¥temp 
+ Input filename: (example: AST_L3A_c08r04_BB9_mask.img) 
 
+ Output file folder: C:¥JICA_GIS_database¥Satellite_data¥ASTER¥analysis_data 
+ Output filename: (example: AST_L3A_c08r04_B1B9.img) 
 
- Click “Basic Tools” on main menu bar. 
- Select “Masking”, then select and click “Apply Mask”. 
“Apply Mask Input File” window appears. 
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- Select “AST_L3A_c08r04_BB9.img” in the “Select Input File:” box. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
- Click “Select Mask Band” box. 
- “Select Mask Input Band” window appears. 
 
 
 
 
 
 
 
 
 
 
 
- Select Mask Band of “AST_L3A_c08r04_BB9_mask.img” in the “Select Mask Input Band” box. 
- Click “OK” box. 
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- Make sure that “AST_L3A_c08r04_BB9.img” is selected in the “Select Input File:” box and Mask 
Band of “AST_L3A_c08r04_BB9_mask.img” is shown in the “Select Mask Input Band” box. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
- Click “OK” box in the “Apply Mask Input File” window. 
- “Apply Mask Parameters” window appears. 
 
 
 
 
 
 
 
- Click “Choose” box to enter output filename. 
- “Output Filename” window appears. 
- Choose output file folder and then enter output filename in the “Filename” box. 
Output file folder: C:¥JICA_GIS_database¥Satellite_data¥ASTER¥analysis_data 
Output filename (example: AST_L3A_c08r04_B1B9.img) 
- Click “Open” box in the window. 
- Entered output filename appears in the “Enter Output Filename” box of the “#1 Mask Definition” 

window. 
- Click “OK” box in the window. 
- “Apply Mask” window appears while processing and closes after processing automatically. 
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- Created B1B9 data appears in the “Available Bands List” window. 
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JOB04 
+ Job content: Calculate the normalized difference vegetation index (NDVI) 
+ Input file folder: C:¥JICA_GIS_database¥Satellite_data¥ASTER¥analysis_data 
+ Input filename: (example: AST_L3A_c08r04_B1B9.img) 
 
+ Output file folder: C:¥JICA_GIS_database¥Satellite_data¥ASTER¥temp 
+ Output filename: (example: AST_L3A_c08r04_NDVI.img) 
 
- Click “File” on main menu bar. 
- Select and click “Open Image File”. 
- “Enter Data Filenames” window appears. 
- Choose and find the input data folder in the window. 
- Select and click the input ASTER data file in the window. 
Input file folder: C:¥JICA_GIS_database¥Satellite_data¥ASTER¥analysis_data 
(example: AST_L3A_c08r04_B1B9.img) 
- Selected data filename appears in the “File Name” box. 
- Click “Open” box in the window. 
- Selected ASTER data is read into ENVI and appears in the “Available Bands List” window. 
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- Click “Transform” on main menu bar. 
- Select and click “NDVI”. 
- “NDVI Calculation Input” window appears. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
- Select "AST_L3A_c08r04_B1B9.img" in the “File Select Input File:” box. 
- Click “OK” box in the window. 
- “NDVI Calculation Parameters” window appears. 
 
 
 
 
 
 
 
 
 
 
 
 
-Click "Input File Type” box and Select “SPOT” 
- Click “Choose” box to enter output filename. 
- “Output Filename” window appears. 
- Choose output file folder and then enter output filename in the “Filename” box. 
Output file folder: C:¥JICA_GIS_database¥Satellite_data¥ASTER¥temp 
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Output filename (example: AST_L3A_c08r04_NDVI.img) 
- Click “Open” box in the window. 
- Entered output filename appears in the “Enter Output Filename” box of the “NDVI Calculation Input” 

window. 
- Click “OK” box in the window. 
- Created NDVI data appears in the “Available Bands List” window. 
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JOB05-1: Vegetation mask 
JOB05-2: Water mask 
JOB05-3: Could mask 
JOB05-4: Shadow of cloud mask 
JOB05-5: Integrate all masks 
JOB05-6: Build integrated mask 
JOB05-7: Apply integrated mask 
 
JOB05-1: Vegetation mask 
+ Job content: Build vegetation mask. 
+ Input file folder: C:¥JICA_GIS_database¥Satellite_data¥ASTER¥analysis_data 
+ Input filename: (example: AST_L3A_c08r04_B1B9.img) 
+ Input file folder: C:¥JICA_GIS_database¥Satellite_data¥ASTER¥temp 
+ Input filename: (example: AST_L3A_c08r04_NDVI.img) 
 
+ Output file folder: C:¥JICA_GIS_database¥Satellite_data¥ASTER¥temp 
+ Output filename: (example: AST_L3A_c08r04_NDVI_mask.img) 
 
- Click “File” on main menu bar. 
- Select and click “Open Image File”. 
- “Enter Data Filenames” window appears. 
- Choose and find the input data folder in the window. 
- Select and click the input ASTER data file in the window. 
Input file folder: C:¥JICA_GIS_database¥Satellite_data¥ASTER¥analysis_data 
(example: AST_L3A_c08r04_B1B9.img) 
- Selected data filename appears in the “File Name” box. 
- Click “Open” box in the window. 
- Selected ASTER data is read into ENVI and appears in the “Available Bands List” window. 
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- Click “RGB color” circle shown in lower part of the “Available Bands List” window. 
- R/G/B circles and description boxes appear in the lower part of the window. 
- When the “R circle” is selected (ticked), click “Band 3”. 
- After the click above, the “G circle” is automatically ticked. 
- When the “G circle” is selected (ticked), click “Band 2”. 
- After the click above, the “B circle” is automatically ticked. 
- When the “B circle” is selected (ticked), click “Band 1”. 
- After the click above, the “R circle” is automatically ticked again. 
- Make sure that Band 3 is shown in the “R box”, Band 2 in the “G box” and Band 1 in the “B box”. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
- Click “No Display” box in the bottom of the window. 
- Select and click “New Display”. 
- Click “Load RGB” box in the bottom of the window. 
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- Three kinds of window “Image / Scroll / Zoom” appear. 
- A color composite (false color) image (RGB=B3,B2.B1) of ASTER data is created in the “#1 display”. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
- Click “File” on main menu bar. 
- Select and click “Open Image File”. 
- “Enter Data Filenames” window appears. 
- Choose and find the input data folder in the window. 
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- Select and click the input NDVI.img file in the window. 
(example: AST_L3A_c08r04_NDVI.img) 
- Selected data filename appears in the “File Name” box. 
- Click “Open” box in the window. 
- Selected ASTER data is read into ENVI and appears in the “Available Bands List” window. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
- Click “Gray Scale” circle shown in lower part of the “Available Bands List” window. 
- After the click above, select “NDVI(AST_L3A_c08r04_B1B9.img)”. 
- Make sure that “NDVI” is shown in the “Selected Band” box. 
- Click “Display #1” box in the bottom of the window. 
- Select and click “New Display”. 
- Click “Load Band” box in the bottom of the window. 
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- Three kinds of window “Image / Scroll / Zoom” appear. 
- A NDVI image is created in the “#2 display”. 
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- Click “Overlay” on the “#2 NDVI display” menu bar. 
- Select and click “Region of Interest”. 
- “#2 ROI Tool” window appears. 
 
 
 
 
 
 
 
 
 
 
 
 
- Click “off” circle shown in upper part of the “#2 ROI Tool” window. 
- Click “Options” on the “#2 ROI Tool” menu bar. 
- Select and click “Band Threshold to ROI”. 
- “Band Threshold to ROI Input Band” window appears. 
 
 
 
 
 
 
 
 
 
 
 
 
 
- Select “NDVI.img” in the “Select Input Band” box and click “OK” box. 
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- “Band Threshold to ROI Parameters” window appears.  
 
 
 
 
 
 
 
 
- Enter initial value “0.15” in the “Min Thresh Value” box and click “OK” box. 
(Refer HINT [page 12] to decide initial value.) 
- “ENVI Question” window appears and click “Yes” box to continue. 
 
 
 
 
 
 
 
- Thresh(AST~NDVI) is added in the “ROI name” box of the “#2 ROI Tool” window and ROI is 

displayed in red color on #2 NDVI display. 
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- Click “Tools” on menu bar of the #2 Band Math display. 
- Select “Link” and then select and click “Link Displays” to compare #1 and #2 display. 
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- “Link Displays” window appears. 
 
 
 
 
 
 
 
 
 
- Confirm “Yes” in the “Display #1” box and “Yes” in the “Display #2” box 
- If “No”, click arrow box next to “No” to change “No” to “Yes”. 
- After confirming, click “OK” box. 
 
- Check vegetation areas in display #1 are covered by red ROI in display #2 correctly. 
 
If not correct, 
- Select “Thresh(AST~NDVI)” in the “ROI Name” box of #2 ROI Tool window. 
- Click “Delete ROI” box to delete the entry of the “Thresh(AST~NDVI)” 
- Click “Options” on the “#2 ROI Tool” menu bar. 
- Select and click “Band Threshold to ROI”. 
- “Band Threshold to ROI Input Band” window appears. 
- Select “Band Math of NDVI.img” in the “Select Input Band” box and click “OK” box. 
- “Band Threshold to ROI Parameters” window appears. 
 
In case of too much coverage of ROI 
- Enter value more than 0.15 in the “Min Thresh Value” box and click “OK” box. 
In case of too little coverage of ROI 
- Enter value less than 0.15 in the “Min Thresh Value” box and click “OK” box. 
 
- “ENVI Question” window appears and click “Yes” box to continue. 
- ROI is displayed in red color on #2 NDVI display and Thresh(AST~NDVI) is added in the “ROI name” 

box of the “#2 ROI Tool” window. 
 
- Check again vegetation areas in display #1 are covered by red ROI in display #2 correctly. 
Continue from “If not” above-mentioned to here till getting good results. Trial and error is needed. 
 

next page

good

not good 
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If correct, - Click “Tools” on #2 display menu bar. 
- Select and click “Build Mask”. 
- “#2 Mask Definition” window appears. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
- Click “Options” on menu bar of the “#2 Mask Definition” window 
- Select and click “Import ROIs”. 
- “Mask Definition Input ROIs” window appears. 
 
 
 
 
 
 
 
 
 
- Select “Thresh (AST~NDVI)” in the “ROIs for Mask Definition” box of the “Mask Definition Input 
ROIs” window. 
- Click “OK” box. 
- Click “Options” on the “#2 Mask Definition” menu bar. 
- Select “Selected Areas Off”. 
- Click “Choose” box of the “#2 Mask Definition” window to enter output filename. 
- “Output Filename” window appears. 
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- Choose output file folder and then enter output filename in the “Filename” box. 
Output file folder: C:¥JICA_GIS_database¥Satellite_data¥ASTER¥temp 
(example: AST_L3A_c08r04_NDVI_mask.img) 
- Click “Open” box in the window. 
- Entered output filename appears in the “Enter Output Filename” box of the “#2 Mask Definition” 

window. 
- Click “Apply” box in the window. 
- “NDVI_mask.img” file is created and appears in the “Available Bands List” window. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
- Click “Cancel” box of the “#2 Mask Definition” to close the window. 
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HINT: How to decide initial value of NDVI threshold. 
- Check the distribution of NDVI value between vegetation areas and non vegetation areas 
The figure below shows false color image (left) and NDVI image (middle) and X profile of NDVI on the 
red horizontal line (right). 
 
 
 
 
 
 
 
 
 
 
 
At the border of vegetation areas in the red rectangle, the value of NDVI changes from -0.1 to 0.3. 
In this example image, threshold value “0.15” of NDVI is selected as the initial value. 
Function of “X Profile”: Tools-Profiles-X Profile on the “#2 Band Math display” menu bar 
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JOB05-2: Water mask 
+ Job content: Build water mask. 
+ Input file folder: C:¥JICA_GIS_database¥Satellite_data¥ASTER¥analysis_data 
+ Input filename: (example: AST_L3A_c08r04_B1B9.img) 
 
+ Output file folder: C:¥JICA_GIS_database¥Satellite_data¥ASTER¥temp 
+ Output filename: (example: AST_L3A_c08r04_water_mask.img) 
 
- Click “File” on main menu bar. 
- Select and click “Open Image File”. 
- “Enter Data Filenames” window appears. 
- Choose and find the input data folder in the window. 
- Select and click the input ASTER data file in the window. 
Input file folder: C:¥JICA_GIS_database¥Satellite_data¥ASTER¥analysis_data 
(example: AST_L3A_c08r04_B1B9.img) 
- Selected data filename appears in the “File Name” box. 
- Click “Open” box in the window. 
- Selected ASTER data is read into ENVI and appears in the “Available Bands List” window. 
- Click “RGB color” circle shown in lower part of the “Available Bands List” window. 
- R/G/B circles and description boxes appear in the lower part of the window. 
- When the “R circle” is selected (ticked), click “Band 3”. 
- After the click above, the “G circle” is automatically ticked. 
- When the “G circle” is selected (ticked), click “Band 2”. 
- After the click above, the “B circle” is automatically ticked. 
- When the “B circle” is selected (ticked), click “Band 1”. 
- After the click above, the “R circle” is automatically ticked again. 
- Make sure that Band 3 is shown in the “R box”, Band 2 in the “G box” and Band 1 in the “B box”. 
- Click “No Display” box in the bottom of the window. 
- Select and click “New Display”. 
- Click “Load RGB” box in the bottom of the window. 
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- Three kinds of window “Image / Scroll / Zoom” appear. 
- A color composite (false color) image (RGB=B3,B2.B1) of ASTER data is created in the “#1 display”. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
- Click “Gray Scale” circle shown in lower part of the “Available Bands List” window. 
- After the click above, select “Band 3”. 
- Make sure that “Band 3” is shown in the “Selected Band” box. 
- Click “Display #1” box in the bottom of the window. 
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- Select and click “New Display”. 
- Click “Load Band” box in the bottom of the window. 
- Three kinds of window “Image / Scroll / Zoom” appear. 
- Band1 image is created in the “#2 display”. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

Satellite Data Analysis  JICA GIS Project 
 

 
Sumiko Resources Exploration & Development Co., Ltd. 

44 

- Click “Overlay” on the “#2 display” menu bar. 
- Select and click “Region of Interest”. 
- “#2 ROI Tool” window appears. 
- Click “off” circle shown in upper part of the “#2 ROI Tool” window. 
- Click “Options” on the “#2 ROI Tool” menu bar. 
- Select and click “Band Threshold to ROI”. 
- “Band Threshold to ROI Input Band” window appears. 
- Select “Band 3 of B1B9.img” in the “Select Input Band” box and click “OK” box. 
- “Band Threshold to ROI Parameters” window appears. 
 
 
 
 
 
 
 
 
- Enter initial value “18” in the “Max Thresh Value” box and click “OK” box. 
(Refer HINT [page 20] to decide initial value.) 
- “ENVI Question” window appears and click “Yes” box to continue. 
- Thresh(AST~B1B9.img) is added in the “ROI name” box of the “#2 ROI Tool” window and ROI is 

displayed in red color on #2 Band 3 display. 
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- Click “Tools” on menu bar of the #2 Band 3 display. 
- Select “Link” and then select and click “Link Displays” to compare #1 and #2 display. 
- “Link Displays” window appears. 
- Confirm “Yes” in the “Display #1” box and “Yes” in the “Display #2” box 
- If “No”, click arrow box next to “No” to change “No” to “Yes”. 
- After confirming, click “OK” box. 
 
- Check water areas in display #1 are covered by red ROI in display #2 correctly. 
 
If not correct,  
- Select “Thresh(AST~B1B9.img)” in the “ROI Name” box of #2 ROI Tool window. 
- Click “Delete ROI” box to delete the entry of the “Thresh(AST~ B1B9.img)” 
- Click “Options” on the “#2 ROI Tool” menu bar. 
- Select and click “Band Threshold to ROI”. 
- “Band Threshold to ROI Input Band” window appears. 
- Select “Band 3 of B1B9.img” in the “Select Input Band” box and click “OK” box. 
- “Band Threshold to ROI Parameters” window appears. 
 
In case of too much coverage of ROI 
- Enter value less than 18 in the “Max Thresh Value” box and click “OK” box. 
In case of too little coverage of ROI 
- Enter value more than 18 in the “Max Thresh Value” box and click “OK” box. 
 
- “ENVI Question” window appears and click “Yes” box to continue. 
- ROI is displayed in red color on #2 Band 3 display and Thresh(AST~ B1B9.img) is added in the “ROI 

name” box of the “#2 ROI Tool” window. 
 
- Check again water areas in display #1 are covered by red ROI in display #2 correctly. 
Continue from “If not” above-mentioned to here till getting good results. Trial and error is needed. 
 
If correct, - Click “Tools” on #2 display menu bar. 
- Select and click “Build Mask”. 
- “#2 Mask Definition” window appears. 
- Click “Options” on menu bar of the “#2 Mask Definition” window 
- Select and click “Import ROIs”. 
- “Mask Definition Input ROIs” window appears. 
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- Select “Thresh (AST~ B1B9.img)” in the “ROIs for Mask Definition” box of the “Mask Definition 
Input ROIs” window. 
- Click “OK” box. 
- Click “Options” on the “#2 Mask Definition” menu bar. 
- Select “Selected Areas Off”.  
- Click “Choose” box of the “#2 Mask Definition” window to enter output filename. 
- “Output Filename” window appears. 
- Choose output file folder and then enter output filename in the “Filename” box. 
Output file folder: C:¥JICA_GIS_database¥Satellite_data¥ASTER¥temp 
(example: AST_L3A_c08r04_water_mask.img) 
- Click “Open” box in the window. 
- Entered output filename appears in the “Enter Output Filename” box of the “#2 Mask Definition” 

window. 
- Click “Apply” box in the window. 
- “water_mask.img” file is created and appears in the “Available Bands List” window. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
- Click “Cancel” box of the “#2 Mask Definition” to close the window. 
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HINT: How to decide initial value of water threshold. 
- Check the distribution of water value between water areas and non water areas 
The figure below shows false color image (left) and Band 3 image (middle) and X profile of Band 3 
image on the red horizontal line (right). 
 
 
 
 
 
 
 
 
 
 
 
On the water areas in X Profile, the value of water shows less than 18. 
In this example image, threshold value “18” of water is selected as the initial value. 
Function of ”X Profile”: Tools-Profiles-X Profile on the “#2 Band 3 display” menu bar 
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JOB05-3: Could mask 
+ Job content: Build cloud mask. 
+ Input file folder: C:¥JICA_GIS_database¥Satellite_data¥ASTER¥analysis_data 
+ Input filename: (example: AST_L3A_c08r04_B1B9.img) 
 
+ Output file folder: C:¥JICA_GIS_database¥Satellite_data¥ASTER¥temp 
+ Output filename: (example: AST_L3A_c08r04_cloud_mask.img) 
 
- Click “File” on main menu bar. 
- Select and click “Open Image File”. 
- “Enter Data Filenames” window appears. 
- Choose and find the input data folder in the window. 
- Select and click the input ASTER data file in the window. 
Input file folder: C:¥JICA_GIS_database¥Satellite_data¥ASTER¥analysis_data 
(example: AST_L3A_c08r04_B1B9.img) 
- Selected data filename appears in the “File Name” box. 
- Click “Open” box in the window. 
- Selected ASTER data is read into ENVI and appears in the “Available Bands List” window. 
- Click “RGB color” circle shown in lower part of the “Available Bands List” window. 
- R/G/B circles and description boxes appear in the lower part of the window. 
- When the “R circle” is selected (ticked), click “Band 3”. 
- After the click above, the “G circle” is automatically ticked. 
- When the “G circle” is selected (ticked), click “Band 2”. 
- After the click above, the “B circle” is automatically ticked. 
- When the “B circle” is selected (ticked), click “Band 1”. 
- After the click above, the “R circle” is automatically ticked again. 
- Make sure that Band 3 is shown in the “R box”, Band 2 in the “G box” and Band 1 in the “B box”. 
- Click “No Display” box in the bottom of the window. 
- Select and click “New Display”. 
- Click “Load RGB” box in the bottom of the window. 
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- Three kinds of window “Image / Scroll / Zoom” appear. 
- A color composite (false color) image (RGB=B3,B2.B1) of ASTER data is created in the “#1 display”. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
- Click “Gray Scale” circle shown in lower part of the “Available Bands List” window. 
- After the click above, select “Band 1”. 
- Make sure that “Band 1” is shown in the “Selected Band” box. 
- Click “Display #1” box in the bottom of the window. 
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- Select and click “New Display”. 
- Click “Load Band” box in the bottom of the window. 
- Three kinds of window “Image / Scroll / Zoom” appear. 
- Band1 image is created in the “#2 display”. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
- Click “Overlay” on the “#2 display” menu bar. 
- Select and click “Region of Interest”. 
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- “#2 ROI Tool” window appears. 
- Click “off” circle shown in upper part of the “#2 ROI Tool” window. 
- Click “Options” on the “#2 ROI Tool” menu bar. 
- Select and click “Band Threshold to ROI”. 
- “Band Threshold to ROI Input Band” window appears. 
- Select “Band 1 of B1B9.img” in the “Select Input Band” box and click “OK” box. 
- “Band Threshold to ROI Parameters” window appears. 
 
 
 
 
 
 
 
 
 
- Enter initial value “100” in the “Min Thresh Value” box and click “OK” box. 
(Refer HINT [page 28] to decide initial value.) 
- “ENVI Question” window appears and click “Yes” box to continue. 
- Thresh(AST~B1B9.img) is added in the “ROI name” box of the “#2 ROI Tool” window and ROI is 

displayed in red color on #2 Band 1 display. 
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- Click “Tools” on menu bar of the #2 Band 1 display. 
- Select “Link” and then select and click “Link Displays” to compare #1 and #2 display. 
- “Link Displays” window appears. 
- Confirm “Yes” in the “Display #1” box and “Yes” in the “Display #2” box 
- If “No”, click arrow box next to “No” to change “No” to “Yes”. 
- After confirming, click “OK” box. 
 
- Check cloud areas in display #1 are covered by red ROI in display #2 correctly. 
 
If not correct, 
- Select “Thresh(AST~B1B9.img)” in the “ROI Name” box of #2 ROI Tool window. 
- Click “Delete ROI” box to delete the entry of the “Thresh(AST~ B1B9.img)” 
- Click “Options” on the “#2 ROI Tool” menu bar. 
- Select and click “Band Threshold to ROI”. 
- “Band Threshold to ROI Input Band” window appears. 
- Select “Band 1 of B1B9.img” in the “Select Input Band” box and click “OK” box. 
- “Band Threshold to ROI Parameters” window appears. 
 
In case of too much coverage of ROI 
- Enter value more than 100 in the “Min Thresh Value” box and click “OK” box. 
In case of too little coverage of ROI 
- Enter value less than 100 in the “Min Thresh Value” box and click “OK” box. 
 
- “ENVI Question” window appears and click “Yes” box to continue. 
- ROI is displayed in red color on #2 Band 1 display and Thresh(AST~ B1B9.img) is added in the “ROI 

name” box of the “#2 ROI Tool” window. 
 
- Check again cloud areas in display #1 are covered by red ROI in display #2 correctly. 
Continue from “If not” above-mentioned to here till getting good results. Trial and error is needed. 
 
If correct, - Click “Tools” on #2 display menu bar. 
- Select and click “Build Mask”. 
- “#2 Mask Definition” window appears. 
- Click “Options” on menu bar of the “#2 Mask Definition” window 
- Select and click “Import ROIs”. 
- “Mask Definition Input ROIs” window appears. 
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- Select “Thresh (AST~ B1B9.img)” in the “ROIs for Mask Definition” box of the “Mask Definition 
Input ROIs” window. 
- Click “OK” box. 
- Click “Options” on the “#2 Mask Definition” menu bar. 
- Select “Selected Areas Off”. 
- Click “Choose” box of the “#2 Mask Definition” window to enter output filename. 
- “Output Filename” window appears. 
- Choose output file folder and then enter output filename in the “Filename” box. 
Output file folder: C:¥JICA_GIS_database¥Satellite_data¥ASTER¥temp 
(example: AST_L3A_c08r04_cloud_mask.img) 
- Click “Open” box in the window. 
- Entered output filename appears in the “Enter Output Filename” box of the “#2 Mask Definition” 

window. 
- Click “Apply” box in the window. 
- “cloud_mask.img” file is created and appears in the “Available Bands List” window.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
- Click “Cancel” box of the “#2 Mask Definition” to close the window. 
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HINT: How to decide initial value of cloud threshold. 
- Check the distribution of cloud value between cloud areas and non cloud areas 
The figure below shows false color image (left) and Band 1 image (middle) and X profile of Band 1 
image on the red horizontal line (right). 
 
 
 
 
 
 
 
 
 
 
 
On the cloud areas in X Profile, the value of cloud shows more than 100. 
In this example image, threshold value “100” of cloud is selected as the initial value. 
Function of ”X Profile”: Tools-Profiles-X Profile on the “#2 Band 3 display” menu bar 
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JOB05-4: Shadow of cloud mask 
+ Job content: Build shadow of cloud mask. 
+ Input file folder: C:¥JICA_GIS_database¥Satellite_data¥ASTER¥analysis_data 
+ Input filename: (example: AST_L3A_c08r04_B1B9.img) 
 
+ Output file folder: C:¥JICA_GIS_database¥Satellite_data¥ASTER¥temp 
+ Output filename: (example: AST_L3A_c08r04_shadow_mask.img) 
 
- Click “File” on main menu bar. 
- Select and click “Open Image File”. 
- “Enter Data Filenames” window appears. 
- Choose and find the input data folder in the window. 
- Select and click the input ASTER data file in the window. 
Input file folder: C:¥JICA_GIS_database¥Satellite_data¥ASTER¥analysis_data 
(example: AST_L3A_c08r04_B1B9.img) 
- Selected data filename appears in the “File Name” box. 
- Click “Open” box in the window. 
- Selected ASTER data is read into ENVI and appears in the “Available Bands List” window. 
- Click “RGB color” circle shown in lower part of the “Available Bands List” window. 
- R/G/B circles and description boxes appear in the lower part of the window. 
- When the “R circle” is selected (ticked), click “Band 3”. 
- After the click above, the “G circle” is automatically ticked. 
- When the “G circle” is selected (ticked), click “Band 2”. 
- After the click above, the “B circle” is automatically ticked. 
- When the “B circle” is selected (ticked), click “Band 1”. 
- After the click above, the “R circle” is automatically ticked again. 
- Make sure that Band 3 is shown in the “R box”, Band 2 in the “G box” and Band 1 in the “B box”. 
- Click “No Display” box in the bottom of the window. 
- Select and click “New Display”. 
- Click “Load RGB” box in the bottom of the window. 
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- Three kinds of window “Image / Scroll / Zoom” appear. 
- A color composite (false color) image (RGB=B3,B2.B1) of ASTER data is created in the “#1 display”. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
- Click “Gray Scale” circle shown in lower part of the “Available Bands List” window. 
- After the click above, select “Band 3”. 
- Make sure that “Band 3” is shown in the “Selected Band” box. 
- Click “Display #1” box in the bottom of the window. 
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- Select and click “New Display”. 
- Click “Load Band” box in the bottom of the window. 
- Three kinds of window “Image / Scroll / Zoom” appear. 
- Band1 image is created in the “#2 display”. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
- Click “Overlay” on the “#2 display” menu bar. 
- Select and click “Region of Interest”. 
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- “#2 ROI Tool” window appears. 
- Click “off” circle shown in upper part of the “#2 ROI Tool” window. 
- Click “Options” on the “#2 ROI Tool” menu bar. 
- Select and click “Band Threshold to ROI”. 
- “Band Threshold to ROI Input Band” window appears. 
- Select “Band 3 of B1B9.img” in the “Select Input Band” box and click “OK” box. 
- “Band Threshold to ROI Parameters” window appears. 
 
 
 
 
 
 
 
 
- Enter initial value “24” in the “Max Thresh Value” box and click “OK” box. 
(Refer HINT [page 36] to decide initial value.) 
- “ENVI Question” window appears and click “Yes” box to continue. 
- Thresh(AST~B1B9.img) is added in the “ROI name” box of the “#2 ROI Tool” window and ROI is 

displayed in red color on #2 Band 3 display. 
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- Click “Tools” on menu bar of the #2 Band 3 display. 
- Select “Link” and then select and click “Link Displays” to compare #1 and #2 display. 
- “Link Displays” window appears. 
- Confirm “Yes” in the “Display #1” box and “Yes” in the “Display #2” box 
- If “No”, click arrow box next to “No” to change “No” to “Yes”. 
- After confirming, click “OK” box. 
 
- Check shadow areas in display #1 are covered by red ROI in display #2 correctly. 
 
If not correct, 
- Select “Thresh(AST~B1B9.img)” in the “ROI Name” box of #2 ROI Tool window. 
- Click “Delete ROI” box to delete the entry of the “Thresh(AST~ B1B9.img)” 
- Click “Options” on the “#2 ROI Tool” menu bar. 
- Select and click “Band Threshold to ROI”. 
- “Band Threshold to ROI Input Band” window appears. 
- Select “Band 3 of B1B9.img” in the “Select Input Band” box and click “OK” box. 
- “Band Threshold to ROI Parameters” window appears. 
 
In case of too much coverage of ROI 
- Enter value less than 24 in the “Max Thresh Value” box and click “OK” box. 
In case of too little coverage of ROI 
- Enter value more than 24 in the “Max Thresh Value” box and click “OK” box. 
 
- “ENVI Question” window appears and click “Yes” box to continue. 
- ROI is displayed in red color on #2 Band 3 display and Thresh(AST~ B1B9.img) is added in the “ROI 

name” box of the “#2 ROI Tool” window. 
 
- Check again shadow areas in display #1 are covered by red ROI in display #2 correctly. 
Continue from “If not” above-mentioned to here till getting good results. Trial and error is needed. 
 
If correct, - Click “Tools” on #2 display menu bar. 
- Select and click “Build Mask”. 
- “#2 Mask Definition” window appears. 
- Click “Options” on menu bar of the “#2 Mask Definition” window 
- Select and click “Import ROIs”. 
- “Mask Definition Input ROIs” window appears. 
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- Select “Thresh (AST~ B1B9.img)” in the “ROIs for Mask Definition” box of the “Mask Definition 
Input ROIs” window. 
- Click “OK” box. 
- Click “Options” on the “#2 Mask Definition” menu bar. 
- Select “Selected Areas Off”. 
- Click “Choose” box of the “#2 Mask Definition” window to enter output filename. 
- “Output Filename” window appears. 
- Choose output file folder and then enter output filename in the “Filename” box. 
Output file folder: C:¥JICA_GIS_database¥Satellite_data¥ASTER¥temp 
(example: AST_L3A_c08r04_shadow_mask.img) 
- Click “Open” box in the window. 
- Entered output filename appears in the “Enter Output Filename” box of the “#2 Mask Definition” 

window. 
- Click “Apply” box in the window. 
- “shadow_mask.img” file is created and appears in the “Available Bands List” window. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
- Click “Cancel” box of the “#2 Mask Definition” to close the window. 
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HINT: How to decide initial value of shadow threshold. 
- Check the distribution of shadow value between shadow areas and non shadow areas 
The figure below shows false color image (left) and Band 3 image (middle) and X profile of Band 3 
image on the red horizontal line (right). 
 
 
 
 
 
 
 
 
 
 
 
On the shadow areas in X Profile, the value of shadow shows less than 24. 
In this example image, threshold value “24” of shadow is selected as the initial value. 
Function of “X Profile”: Tools-Profiles-X Profile on the “#2 Band 3 display” menu bar 
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HINT: How to leave target (outcrop) areas and mask shadow of cloud areas. 
The figure below shows ROI (red color) on Band 3 image (left) and X profile of Band 3 image on the red 
horizontal line (right). This is the result in case of threshold value “24”. In this case, target areas are 
masked because target areas have almost same reflectance value as shadow of cloud areas. It is 
difficult to separate them only using threshold value “24”. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
To separate each area, the following procedure is used. 
- Click “New Region” box on the “#2 ROI Tool” menu bar. 
- Click “ROI Type” and select and click “Polygon” and Multi Part: off  
- Click “ROI Type” and select and click “Multi Part: off”  
- Click “Image” circle shown in upper part of the “#2 ROI Tool” window. 
- Move to “ Image” of #2 Band 3 display and enclose shadow of cloud with polygon (figure below). 
 
To create polygon 
Trace the border of area to be masked on Image by mouse.  
Click left mouse button to put point. Put points as enclosing shadow of cloud. After finishing trace, 
click right mouse button twice to fix. To cancel, click right mouse button once and small diamond 
appears then click middle mouse button. 
To remove the polygon after fixing, click middle mouse button on the polygon you want to remove. 
Repeat this procedure to all areas to be masked. 
 

shadow of cloud outcrop 
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- After enclosing, move to “#2 ROI Tool” window and click options “#2 ROI Tool” menu bar. 
- Select and click “Intersect Regions” 
- “ROI Intersection” window appears to select ROIs to be intersected. 
- Select ROI by threshold and ROI by manually created polygons in the “Select Region to intersect” box 

of the window and click “OK” box. 
- Intersected ROI is created in the “#2 ROI Tool” window. 
- Select ROI by threshold and ROI by manually created polygons in the “#2 ROI Tool” window. 
- Click “Delete ROI” box. 
- Intersected ROI appears in #2 display. 
- Confirm that shadows of cloud areas are masked and target areas are left correctly. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Shadows of cloud enclosed by polygons (left) and intersected ROI (shadow mask) (right) 
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OPTION: How to create mask manually. 
- Click “File” on main menu bar. 
- Select and click “Open Image File”. 
- “Enter Data Filenames” window appears. 
- Choose and find the input data folder in the window. 
- Select and click the input ASTER data file in the window. 
Input file folder: C:¥JICA_GIS_database¥Satellite_data¥ASTER¥analysis_data 
(example: AST_L3A_c08r04_B1B9.img) 
- Selected data filename appears in the “File Name” box. 
- Click “Open” box in the window. 
- Selected ASTER data is read into ENVI and appears in the “Available Bands List” window. 
- Click “RGB color” circle shown in lower part of the “Available Bands List” window. 
- R/G/B circles and description boxes appear in the lower part of the window. 
- When the “R circle” is selected (ticked), click “Band 3”. 
- After the click above, the “G circle” is automatically ticked. 
- When the “G circle” is selected (ticked), click “Band 2”. 
- After the click above, the “B circle” is automatically ticked. 
- When the “B circle” is selected (ticked), click “Band 1”. 
- After the click above, the “R circle” is automatically ticked again. 
- Make sure that Band 3 is shown in the “R box”, Band 2 in the “G box” and Band 1 in the “B box”. 
- Click “No Display” box in the bottom of the window. 
- Select and click “New Display”. 
- Click “Load RGB” box in the bottom of the window. 
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- Three kinds of window “Image / Scroll / Zoom” appear. 
- A color composite (false color) image (RGB=B3,B2.B1) of ASTER data is created in the “#1 display”. 
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- Click “Basic Tools” on #1 display menu bar. 
- Select “Region of Interest”, then select and click “ROI Tool”. 
- “#1 ROI Tool” window appears. 
 
 
 
 
 
 
 
 
 
 
 
- Click “Image” circle shown in upper part of the “#1 ROI Tool” window. 
- Click “ROI Type” on “#1 ROI Tool” menu bar 
- Select “Polygon” and “Multi Part: off”. 
- Trace the border of area to be masked on Image by mouse.  
On “Image” window of #1 display, click left mouse button to put point. Put points on the border. After 
finishing trace, click right mouse button twice to fix. To cancel, click right mouse button once and small 
diamond appears then click middle mouse button. 
To remove the polygon after fixing, click middle mouse button on the polygon you want to remove. 
Repeat the trace procedure to all areas to be masked. 
 
 
 
 
 
 
 
 
 
 
 
 
  

Click right mouse button once after putting points. Click right mouse button twice to fix. 
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- Click “Basic Tools” on main menu bar. 
- Select “Masking” on main menu bar, then select and click “Build Mask”. 
- “Mask Definition” window appears. 
 
 
 
 
 
 
- Select “Display #1” in the “Select Input Display:” box of the “Mask Definition” window. 
- Click “OK” box. 
- “#1 Mask Definition” window appears. 
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- Click “Options” on “#1 Mask Definition” menu bar. 
- Select and Click “Import ROIs”. 
- “Mask Definition Input ROIs” window appears. 
 
 
 
 
 
 
 
 
- Select “Region #1” in the “ROIs for Mask Definition” box of the “Mask Definition Input ROIs” window. 
- Click “OK” box. 
 
 
 
 
 
 
 
 
 
 
 
 
 
- Click “Options” on the “#1 Mask Definition” menu bar. 
- Select “Selected Areas Off”. 
- Click “Choose” box of the “#1 Mask Definition” window to enter output filename. 
- “Output Filename” window appears. 
- Choose output file folder and then enter output filename in the “Filename” box. 
Output file folder: C:¥JICA_GIS_database¥Satellite_data¥ASTER¥temp 
(example: AST_L3A_c08r04_option_mask.img) 
- Click “Open” box in the window. 
- Entered output filename appears in the “Enter Output Filename” box of the “#1 Mask Definition” 

window. 
- Click “Apply” box in the window. 
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- “option_mask.img” file is created and appears in the “Available Bands List” window.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
- Click “Cancel” box of the “#2 Mask Definition” to close the window. 
  



Satellite Data Analysis  JICA GIS Project 
 

 
Sumiko Resources Exploration & Development Co., Ltd. 

73 

JOB05-5: Integrate all masks 
+ Job content: Integrate NDVI mask, water mask, cloud mask and shadow of cloud mask image. 
+ Input file folder: C:¥JICA_GIS_database¥Satellite_data¥ASTER¥temp 
+ Input filename: (example: AST_L3A_c08r04_NDVI_mask.img) 
+ Input file folder: C:¥JICA_GIS_database¥Satellite_data¥ASTER¥temp 
+ Input filename: (example: AST_L3A_c08r04_water_mask.img) 
+ Input file folder: C:¥JICA_GIS_database¥Satellite_data¥ASTER¥temp 
+ Input filename: (example: AST_L3A_c08r04_cloud_mask.img) 
+ Input file folder: C:¥JICA_GIS_database¥Satellite_data¥ASTER¥temp 
+ Input filename: (example: AST_L3A_c08r04_shadow_mask.img) 
 
+ Output file folder: C:¥JICA_GIS_database¥Satellite_data¥ASTER¥temp 
+ Output filename: (example: AST_L3A_c08r04_all_mask.img) 
 
- Click “File” on main menu bar. 
- Select and click “Open Image File”. 
- “Enter Data Filenames” window appears. 
- Choose and find the input data folder in the window. 
- Select and click the input ASTER data file in the window. 
Input file folder: C:¥JICA_GIS_database¥Satellite_data¥ASTER¥temp 
(example: AST_L3A_c08r04_NDVI_mask.img) 
- Selected data filename appears in the “File Name” box. 
- Click “Open” box in the window. 
- Selected ASTER data is read into ENVI and appears in the “Available Bands List” window. 
 
- About input files “AST_L3A_c08r04_water_mask.img” and “AST_L3A_c08r04_cloud_mask.img“ and 

“AST_L3A_c08r04_shadow_mask.img“ , Repeat the procedure above-mentioned and read those 
ASTER data if it exists. 
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- Four mask files appear in the “Available Bands List” window. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
- Click “File” on main menu bar. 
- Select “Save File As”, then select and click “ENVI standard”. 
- “New File Builder” window appears. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
- Click “Import File” box. 
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- “Create New File Input File” window appears. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
- Select following four masks in the “Select Input File” box. 
“AST_L3A_c08r04_NDVI_mask.img" 
“AST_L3A_c08r04_water_mask.img” 
“AST_L3A_c08r04_cloud_mask.img“ 
“AST_L3A_c08r04_shadow_mask.img“ 
NOTE: Select and click files with holding down Ctrl key. 
- Click “OK” box in the window. 
- Make sure that four mask files are shown in the “Selected ENVI File for New File” box of the “New 
File Builder”. 
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- Click “Choose” box to enter output filename. 
- “Output Filename” window appears. 
- Choose output file folder and then enter output filename in the “Filename” box. 
Output file folder: C:¥JICA_GIS_database¥Satellite_data¥ASTER¥temp 
Output filename (example: AST_L3A_c08r04_all_mask.img) 
- Click “Open” box in the window. 
- Entered output filename appears in the “Enter Output Filename” box of the “New File Builder” 

window. 
- Click “OK” box in the window. 
- “Create New File” window appears while processing and closes after processing automatically. 
- Created all mask data (4 bands) appears in the “Available Bands List” window. 
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JOB05-6: Build integrated mask 
+ Job content: Build integrated mask. 
+ Input file folder: C:¥JICA_GIS_database¥Satellite_data¥ASTER¥temp 
+ Input filename: (example: AST_L3A_c08r04_all_mask.img) 
 
+ Output file folder: C:¥JICA_GIS_database¥Satellite_data¥ASTER¥temp 
+ Output filename: (example: AST_L3A_c08r04_integrated_mask.img) 
 
- Click “File” on main menu bar. 
- Select and click “Open Image File”. 
- “Enter Data Filenames” window appears. 
- Choose and find the input data folder in the window. 
- Select and click the input ASTER data file in the window. 
Input file folder: C:¥JICA_GIS_database¥Satellite_data¥ASTER¥temp 
(example: AST_L3A_c08r04_all_mask.img) 
- Selected data filename appears in the “File Name” box. 
- Click “Open” box in the window. 
- Selected ASTER data is read into ENVI and appears in the “Available Bands List” window. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
- Click “Gray Scale” circle shown in lower part of the “Available Bands List” window. 
- After the click above, select any band in the “AST_L3A_c08r04_all_mask.img" of the “Available 
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Bands List” window. 
- Click “No Display” box in the bottom of the window. 
- Select and click “New Display”. 
- Click “Load Band” box in the bottom of the window. 
- Three kinds of window “Image / Scroll / Zoom” appear. 
- A gray Band image of the “all_mask.img” is created in the “#1 display”. 
- Click “Basic Tools” on main menu bar. 
- Select “Masking” on main menu bar, then select and click “Build Mask”. 
- “Mask Definition” window appears. 
 
 
 
 
 
 
- Select “Display #1” in the “Select Input Display:” box of the “Mask Definition” window. 
- Click “OK” box. 
- “#1 Mask Definition” window appears. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
- Click “Options” on “#1 Mask Definition” menu bar. 
- Select “Import Data Range”. 
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- “Select Input for Mask Data Range” window appears. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
- Select "AST_L3A_c08r04_all_mask.img" in the “Select Input File:” box. 
- Click “OK” box. 
- “Input for Data Range Mask” window appears. 
 
 
 
 
 
 
 
 
 
- Enter value “0.5” in the “Data Min Value” box. 
- Click “Mask pixel if ALL band match range” circle. 
- Click “OK” box. 
- Click “Options” on “#1 Mask Definition” menu bar. 
- Select and Click “Selected Areas on”. 
- Click “Choose” box to enter output filename. 
- “Output Filename” window appears. 
- Choose output file folder and then enter output filename in the “Filename” box. 
Output file folder: C:¥JICA_GIS_database¥Satellite_data¥ASTER¥temp 
Output filename (example: AST_L3A_c08r04_integrated_mask.img) 
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- Click “Open” box in the window. 
- Entered output filename appears in the “Enter Output Filename” box of the “#1 Mask Definition” 

window. 
- Click “Apply” box in the window. 
- “Build Binary Mask” window appears while processing and closes after processing automatically. 
- Integrated mask band appears in the “Available Bands List” window. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
- Click “Cancel” box in the “#1 Mask Definition”. 
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JOB05-7: Apply integrated mask to ASTER data 
+ Job content: Apply integrated_mask to B1B9 image to eliminate bad pixels for analysis. 
+ Input file folder: C:¥JICA_GIS_database¥Satellite_data¥ASTER¥analysis_data 
+ Input filename: (example: AST_L3A_c08r04_B1B9.img) 
+ Input file folder: C:¥JICA_GIS_database¥Satellite_data¥ASTER¥temp 
+ Input filename: (example: AST_L3A_c08r04_integrated_mask.img) 
 
+ Output file folder: C:¥JICA_GIS_database¥Satellite_data¥ASTER¥masked_data 
+ Output filename: (example: AST_L3A_c08r04_masked_B1B9.img) 
 
- Click “Basic Tools” on main menu bar. 
- Select “Masking”, then select and click “Apply Mask”. 
“Apply Mask Input File” window appears. 
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- Select “AST_L3A_c08r04_B1B9.img” in the “Select Input File:” box. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
- Click “Select Mask Band” box. 
- “Select Mask Input Band” window appears. 
 
 
 
 
 
 
 
 
 
 
 
 
- Select Mask Band of the “AST_L3A_c08r04_integrated_mask.img” in the “Select Mask Input Band” 
box. 
- Click “OK” box. 
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- Make sure that “AST_L3A_c08r04_B1B9.img” is selected in the “Select Input File:” box and Mask 
Band of the “AST_L3A_c08r04_integrated_mask.img” is shown in the “Select Mask Input Band” box. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
- Click “OK” box in the “Apply Mask Input File” window. 
- “Apply Mask Parameters” window appears. 
 
 
 
 
 
 
 
- Click “Choose” box to enter output filename. 
- “Output Filename” window appears. 
- Choose output file folder and then enter output filename in the “Filename” box. 
Output file folder: C:¥JICA_GIS_database¥Satellite_data¥ASTER¥masked_data 
Output filename (example: AST_L3A_c08r04_masked_B1B9.img) 
- Click “Open” box in the window. 
- Entered output filename appears in the “Enter Output Filename” box of the “#1 Mask Definition” 

window. 
- Click “OK” box in the window. 
- “Apply Mask” window appears while processing and closes after processing automatically. 
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- Masked B1B9 data appears in the “Available Bands List” window. 
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JOB06-1 
+ Job content: Create a color composite image (RGB=B3,B2,B1) of ASTER masked data 
+ Input file folder: C:¥JICA_GIS_database¥Satellite_data¥ASTER¥masked_data 
+ Input filename: (example: AST_L3A_c08r04_masked_B1B9.img) 
 
- Click “File” on main menu bar. 
- Select and click “Open Image File”. 
- “Enter Data Filenames” window appears. 
 
 
 
 
 
 
 
 
 
 
 
- Choose and find the input data folder in the window. 
- Select and click the input ASTER data file in the window. 
Input file folder: C:¥JICA_GIS_database¥Satellite_data¥ASTER¥masked_data 
(example: AST_L3A_c08r04_masked_B1B9.img) 
- Selected data filename appears in the “File Name” box. 
- Click “Open” box in the window. 
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- Selected ASTER data is read into ENVI and appears in the “Available Bands List” window. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
- Click “RGB color” circle shown in lower part of the “Available Bands List” window. 
- R/G/B circles and description boxes appear in the lower part of the window. 
- When the “R circle” is selected (ticked), click “Mask (Mask (Band 3:AST_L3A…”. 
- After the click above, the “G circle” is automatically ticked. 
- When the “G circle” is selected (ticked), click “Mask (Mask (Band 2:AST_L3A…”. 
- After the click above, the “B circle” is automatically ticked. 
- When the “B circle” is selected (ticked), click “Mask (Mask (Band 1:AST_L3A…”. 
- After the click above, the “R circle” is automatically ticked again. 
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- Make sure that Band3 is shown in the “R box”, Band2 in the “G box” and Band1 in the “B box”.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
- Click “No Display” box in the bottom of the window. 
- Select and click “New Display”. 
- Click “Load RGB” box in the bottom of the window. 
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- Three kinds of window “Image / Scroll / Zoom” appear. 
- A color composite (false color) image (RGB=B3,B2,B1) of ASTER masked data is created. 
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JOB06-2 
+ Job content: Save the color composite image (RGB=B3,B2,B1) of ASTER masked data 
+ Output file folder 
: C:¥JICA_GIS_database¥Satellite_data¥ASTER¥band_comp¥B3_B2_B1 
+ Output filename: (example: AST_L3A_c08r04_B3_2_1.tif) 
 
- Click “File” on display menu bar. 
- Select “Save Image As” and then select and click “Image File…”. 
- “Output Display to Image File” window appears. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
- Select “TIFF/GeoTIFF” in the “Output File Type” box. 
- Click “Choose” box to enter output filename. 
  

Satellite Data Analysis  JICA GIS Project 
 

 
Sumiko Resources Exploration & Development Co., Ltd. 

90 

- “Output Filename” window appears. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
- Choose output file folder and then enter output filename in the “Filename” box. 
Output file folder: C:¥JICA_GIS_database¥Satellite_data¥ASTER¥band_comp¥B3_B2_B1 
Output filename (example: AST_L3A_c08r04_B3_2_1.tif) 
 
- Click “Open” box in the window. 
- Entered output filename appears in the “Enter Output Filename” box of the “Output Display to 

Image File” window. 
- Click “OK” box in the window. 
- “AST_L3A_B3_2_1.tif” file is saved in the “¥ASTER¥band_comp¥B3_B2_B1” folder. 
 
  

AST_L3A_c08r04_B3_2_1.tif
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JOB07 
+ Job content: Calculate the inter-band ratios of ASTER masked data 
Calculation ratio of Band7/Band6 and Band3/Band4 and Band2/Band1 
+ Input file folder: C:¥JICA_GIS_database¥Satellite_data¥ASTER¥masked_data 
+ Input filename: (example: AST_L3A_c08r04_masked_B1B9.img) 
 
+ Output file folder: C:¥JICA_GIS_database¥Satellite_data¥ASTER¥band_ratio¥B7d6_B3d4_B2d1 
+ Output filename: (example: AST_L3A_c08r04_7d6.img) 
+ Output filename: (example: AST_L3A_c08r04_3d4.img) 
+ Output filename: (example: AST_L3A_c08r04_2d1.img) 
 
- Click “File” on main menu bar. 
- Select and click “Open Image File”. 
- “Enter Data Filenames” window appears. 
 
 
 
 
 
 
 
 
 
 
 
 
- Choose and find the input data folder in the window. 
- Select and click the input ASTER data file in the window. 
Input file folder: C:¥JICA_GIS_database¥Satellite_data¥ASTER¥masked_data 
(example: AST_L3A_c08r04_masked_B1B9.img) 
- Selected data filename appears in the “File Name” box. 
- Click “Open” box in the window. 
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- Selected ASTER data is read into ENVI and appears in the “Available Bands List” window. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
- Click “Basic Tools” on main menu bar. 
- Select and click “Band Math”. 
- “Band Math” window appears. 
 
 
 
 
 
 
 
 
 
 
 
- Enter formula “float(b1)/float(b2)” in the “Enter an expression:” box of the “Band Math” window. 
- Click “Add to List” box in the “Band Math” window to enter the formula in the “Previous Band Math 

Expressions:” box. 
- Click “OK” box in the “Band Math” window. 
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- “Variables to Bands Pairings” window appears. 
- Select “B1” in “Variables used in expression:” box and then select “Mask (Mask (Band 7:AST_L3A…” 
- Select “B2” in “Variables used in expression:” box and then select “Mask (Mask (Band 6:AST_L3A…” 
- Make sure that “B1” is followed by Band 7 and “B2” is followed by Band 6 in the “Variables used in 

expression:” box. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
- Click “Choose” box to enter output filename. 
- “Output Filename” window appears. 
- Choose output file folder and then enter output filename in the “Filename” box. 
Output file folder: C:¥JICA_GIS_database¥Satellite_data¥ASTER¥band_ratio¥B7d6_B3d4_B2d1 
Output filename (example: AST_L3A_c03r04_B7d6.img) 
- Click “Open” box in the window. 
- Entered output filename appears in the “Enter Output Filename” box of the “Variables to Bands 

Pairings” window. 
- Click “OK” box in the window. 
- “Band Math” window appears while processing and closes after processing automatically. 
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- “B7d6.img” file is created and appears in the “Available Bands List”. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
- Click “Basic Tools” on main menu bar. 
- Select and click “Band Math”. 
- “Band Math” window appears. 
- Click formula “float(b1)/float(b2)” in the “Previous Band Math Expressions:” box. 
- Formula “float(b1)/float(b2)” appears in the “Enter an expression:” box of the “Band Math” window. 
- Click “OK” box in the “Band Math” window. 
- “Variables to Bands Pairings” window appears. 
- Select “B1” in “Variables used in expression:” box and then select “Mask (Mask (Band 3:AST_L3A…” 
- Select “B2” in “Variables used in expression:” box and then select “Mask (Mask (Band 4:AST_L3A…” 
- Make sure that “B1” is followed by Band 3 and “B2” is followed by Band 4 in the “Variables used in 

expression:” box. 
- Click “Choose” box to enter output filename. 
- “Output Filename” window appears. 
- Choose output file folder and then enter output filename in the “Filename” box. 
Output file folder: C:¥JICA_GIS_database¥Satellite_data¥ASTER¥band_ratio¥B7d6_B3d4_B2d1 
Output filename (example: AST_L3A_c03r04_B3d4.img) 
- Click “Open” box in the window. 
- Entered output filename appears in the “Enter Output Filename” box of the “Variables to Bands 

Pairings” window. 
- Click “OK” box in the window. 
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- “Band Math” window appears while processing and closes after processing automatically. 
- “B3d4.img” file is created and appears in the “Available Bands List”. 
- Click “Basic Tools” on main menu bar. 
- Select and click “Band Math”. 
- “Band Math” window appears. 
- Click formula “float(b1)/float(b2)” in the “Previous Band Math Expressions:” box. 
- Formula “float(b1)/float(b2)” appears in the “Enter an expression:” box of the “Band Math” window. 
- Click “OK” box in the “Band Math” window. 
- “Variables to Bands Pairings” window appears. 
- Select “B1” in “Variables used in expression:” box and then select “Mask (Mask (Band 2:AST_L3A…” 
- Select “B2” in “Variables used in expression:” box and then select “Mask (Mask (Band 1:AST_L3A…” 
- Make sure that “B1” is followed by Band 2 and “B2” is followed by Band 1 in the “Variables used in 

expression:” box. 
- Click “Choose” box to enter output filename. 
- “Output Filename” window appears. 
- Choose output file folder and then enter output filename in the “Filename” box. 
Output file folder: C:¥JICA_GIS_database¥Satellite_data¥ASTER¥band_ratio¥B7d6_B3d4_B2d1 
Output filename (example: AST_L3A_c03r04_B2d1.img) 
- Click “Open” box in the window. 
- Entered output filename appears in the “Enter Output Filename” box of the “Variables to Bands 

Pairings” window. 
- Click “OK” box in the window. 
- “Band Math” window appears while processing and closes after processing automatically. 
- “B2d1.img” file is created and appears in the “Available Bands List”. 
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NOTE: How to save an expression: formula. 
Open “Band Math” window. Enter formula in the “Enter an expression:” box and click “Add to List” box 
to enter formula in the “Previous Band Math Expressions:”. Click “Save” box in the window. 
“Save Expressions to File” window appears. After clicking “Choose” box, select proper folder and enter 
filename "band_ratio.exp" in the “Output Filename” window. Click “OK” box in the window to save. 
To restore formula, click “Restore” box in the “Band Math” window. After selecting the folder and the 
file saved formula, click “Open” box in the “Enter Expressions Filename” window. 
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JOB08-1 
+ Job content: Create a band ratio image (RGB=B7/B6,B3/B4,B2/B1) of ASTER data 
+ Input file folder: C:¥JICA_GIS_database¥Satellite_data¥ASTER¥band_ratio¥B7d6_B3d4_B2d1 
+ Input filename: (example: AST_L3A_c08r04_7d6.img) 
+ Input filename: (example: AST_L3A_c08r04_3d4.img) 
+ Input filename: (example: AST_L3A_c08r04_2d1.img) 
 
- Click “File” on main menu bar. 
- Select and click “Open Image File”. 
- “Enter Data Filenames” window appears. 
 
 
 
 
 
 
 
 
 
 
 
 
- Choose and find the input data folder in the window. 
- Select and click the three input ASTER data files in the window. 
Input file folder: C:¥JICA_GIS_database¥Satellite_data¥ASTER¥band_ratio¥B7d6_B3d4_B2d1 
(example: AST_L3A_c08r04_7d6.img, AST_L3A_c08r04_3d4.img, AST_L3A_c08r04_2d1.img) 
NOTE: Select and click files with holding down Ctrl key. 
- Selected data filename appears in the “File Name” box. 
- Click “Open” box in the window. 
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- Selected ASTER data is read into ENVI and appears in the “Available Bands List” window. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
- Click “RGB color” circle shown in lower part of the “Available Bands List” window. 
- R/G/B circles and description boxes appear in the lower part of the window. 
- When the “R circle” is selected (ticked), click “Band Math” of the “AST_L3A_c08r04_7d6.img”. 
- After the click above, the “G circle” is automatically ticked. 
- When the “G circle” is selected (ticked), click “Band Math” of the “AST_L3A_c08r04_3d4.img”. 
- After the click above, the “B circle” is automatically ticked. 
- When the “B circle” is selected (ticked), click “Band Math” of the “AST_L3A_c08r04_2d1.img”. 
- After the click above, the “R circle” is automatically ticked again. 
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- Make sure that Band7/Band6 is shown in the “R box”, Band3/Band4 in the “G box” and Band2/Band1 
in the “B box”.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
- Click “No Display” box in the bottom of the window. 
- Select and click “New Display”. 
- Click “Load RGB” box in the bottom of the window. 
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- Three kinds of window “Image / Scroll / Zoom” appear. 
- A band ratio image (RGB=B7/B6,B3/B4,B2/B1) of ASTER data is created. 
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JOB08-2 
+ Job content: Save the band ratio image (RGB=B7/B6,B3/B4,B2/B1) of ASTER data 
+ Output file folder: C:¥JICA_GIS_database¥Satellite_data¥ASTER¥band_ratio¥B7d6_B3d4_B2d1 
+ Output filename: (example: AST_L3A_c08r04_B7d6_3d4_2d1.tif) 
 
- Click “File” on display menu bar. 
- Select “Save Image As” and then select and click “Image File…”. 
- “Output Display to Image File” window appears. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
- Select “TIFF/GeoTIFF” in the “Output File Type” box. 
- Click “Choose” box to enter output filename. 
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- “Output Filename” window appears. 
 
 
 
 
 
 
 
 
 
 
 
 
 
- Choose output file folder and then enter output filename in the “Filename” box. 
Output file folder: C:¥JICA_GIS_database¥Satellite_data¥ASTER¥band_ratio¥B7d6_B3d4_B2d1 
Output filename (example: AST_L3A_c08r04_B7d6_3d4_2d1.tif) 
- Click “Open” box in the window. 
- Entered output filename appears in the “Enter Output Filename” box of the “Output Display to 

Image File” window. 
- Click “OK” box in the window. 
- “AST_L3A_B7d6_3d4_2d1.tif” file is saved in the “¥ASTER¥band_ratio¥B7d6_B3d4_B2d1” holder. 
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JOB09-1 
+ Job content: Create a color composite image (RGB=B10,B12,B14) of ASTER TIR data 
+ Input file folder: C:¥JICA_GIS_database¥Satellite_data¥ASTER¥original_data 
+ Input filename: (example: AST3A1_0506100803111204250066.hdf) 
 
- Click “File” on main menu bar. 
- Select and click “Open Image File”. 
- “Enter Data Filenames” window appears. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
- Choose and find the input data folder in the window. 
- Select and click the input ASTER data file in the window. 
Input file folder: C:¥JICA_GIS_database¥Satellite_data¥ASTER¥original_data 
(example: AST3A1_0506100803111204250066.hdf) 
- Selected data filename appears in the “File Name” box. 
- Click “Open” box in the window. 
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- Selected ASTER data is read into ENVI and appears in the “Available Bands List” window. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
- Click “RGB color” circle shown in lower part of the “Available Bands List” window. 
- R/G/B circles and description boxes appear in the lower part of the window. 
- When the “R circle” is selected (ticked), click “ASTER TIR Band10”. 
- After the click above, the “G circle” is automatically ticked. 
- When the “G circle” is selected (ticked), click “ASTER TIR Band12”. 
- After the click above, the “B circle” is automatically ticked. 
- When the “B circle” is selected (ticked), click “ASTER TIR Band14”. 
- After the click above, the “R circle” is automatically ticked again. 
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- Make sure that Band10 is shown in the “R box”, Band12 in the “G box” and Band14 in the “B box”.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
- Click “No Display” box in the bottom of the window. 
- Select and click “New Display”. 
- Click “Load RGB” box in the bottom of the window. 
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- Three kinds of window “Image / Scroll / Zoom” appear. 
- A color composite image (RGB=B10,B12,B14) of ASTER TIR data is created. 
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JOB09-2 
+ Job content: Save the color composite image (RGB=B10,B12,B14) of ASTER TIR data 
+ Output file folder: C:¥JICA_GIS_database¥Satellite_data¥ASTER¥band_comp¥B10_B12_B14 
+ Output filename: (example: AST_L3A_c08r04_B10_12_14.tif) 
 
- Click “File” on display menu bar. 
- Select “Save Image As” and then select and click “Image File…”. 
- “Output Display to Image File” window appears. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
- Select “TIFF/GeoTIFF” in the “Output File Type” box. 
- Click “Choose” box to enter output filename. 
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- “Output Filename” window appears. 
 
 
 
 
 
 
 
 
 
 
 
 
 
- Choose output file folder and then enter output filename in the “Filename” box. 
Output file folder: C:¥JICA_GIS_database¥Satellite_data¥ASTER¥band_comp¥B10_B12_B14 
Output filename (example: AST_L3A_c08r04_B10_12_14.tif) 
 
NOTE: To create filename, refer the list of GRANULE ID of ASTER data. 
In this case, input filename and output filename are as follows. 
+ Input filename: (example: AST3A1_0506100803111204250066.hdf) 
+ Output filename: (example: AST_L3A_c08r04_B10_12_14.tif) 
 
How to create filename 
- Find filename “AST3A1_0506100803111204250066” in the list of GRANULE ID of ASTER data. 
- See column and row correspond to “AST3A1_0506100803111204250066” 
- Confirm the column is 8 and the row is 4. 
- Create filename “AST_L3A_c08r04”. 
- Append “_B10_12_14.tif”. 
- Filename “AST_L3A_c08r04_B10_12_14.tif” is created. 
 
- Click “Open” box in the window. 
- Entered output filename appears in the “Enter Output Filename” box of the “Output Display to 

Image File” window. 
- Click “OK” box in the window. 
- “AST_L3A_c08r04_B10_12_14.tif” file is saved in the “¥ASTER¥band_comp¥B10_B12_B14” folder. 
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JOB10-1 
+ Job content: Carry out principal component analysis 
+ Input file folder: C:¥JICA_GIS_database¥Satellite_data¥ASTER¥masked_data 
+ Input filename: (example: AST_L3A_c10r02_masked_B1B9.img) 
+ Output file folder: C:¥JICA_GIS_database¥Satellite_data¥ASTER¥PCA 
+ Output filename: (example: AST_L3A_c10r02_masked_B1B9_PCA.img) 
 
 
- Click “File” on main menu bar. 
- Select and click “Open Image File”. 
- “Enter Data Filenames” window appears. 
 
 
 
 
 
 
 
 
 
 
 
 
- Choose and find the input data folder in the window. 
- Select and click the input ASTER data file in the window. 
Input file folder: C:¥JICA_GIS_database¥Satellite_data¥ASTER¥masked_data 
(example: AST_L3A_c10r02_masked_B1B9.img) 
- Selected data filename appears in the “File Name” box. 
- Click “Open” box in the window. 
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- Selected ASTER data is read into ENVI and appears in the “Available Bands List” window. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
- Click “RGB color” circle shown in lower part of the “Available Bands List” window. 
- R/G/B circles and description boxes appear in the lower part of the window. 
- When the “R circle” is selected (ticked), click “Mask (Mask (Band 3:AST_L3A…”. 
- After the click above, the “G circle” is automatically ticked. 
- When the “G circle” is selected (ticked), click “Mask (Mask (Band 2:AST_L3A…”. 
- After the click above, the “B circle” is automatically ticked. 
- When the “B circle” is selected (ticked), click “Mask (Mask (Band 1:AST_L3A…”. 
- After the click above, the “R circle” is automatically ticked again. 
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- Make sure that Band3 is shown in the “R box”, Band2 in the “G box” and Band1 in the “B box”. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
- Click “No Display” box in the bottom of the window. 
- Select and click “New Display”. 
- Click “Load RGB” box in the bottom of the window. 
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- Three kinds of window “Image / Scroll / Zoom” appear. 
- A color composite (false color) image (RGB=B3,B2,B1) of ASTER masked data is created. 
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- Click “Transform” on display menu bar. 
- Select “Principal Components”, then select “Forward PC Rotation” and then select and click 

"Compute New Statistics and Rotation". 
- “Principal Components Input File” window appears. 
- Select “AST_L3A_c10r02_masked_B1B9.img” in the “Select Input File” box. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
- Click “OK” box. 
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- “Forward PC Parameters” window appears. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
- Click "Choose" box of Output Stats Filename [sta] in the upper part of the window. 
- Choose output file folder and then enter output filename in the “Filename” box. 
Output file folder: C:¥JICA_GIS_database¥Satellite_data¥ASTER¥PCA 
Output filename (example: AST_L3A_c10r02_masked_B1B9_PCA.sta) 
 
- Click "Choose" box of Enter Output Filename in the lower part of the window. 
- Choose output file folder and then enter output filename in the “Filename” box. 
Output file folder: C:¥JICA_GIS_database¥Satellite_data¥ASTER¥PCA 
Output filename (example: AST_L3A_c10r02_masked_B1B9_PCA.img) 
 
- Click “OK” box. 
- Calculation of PCA starts and "Principal Component Rotation" window appears and disappears after 

finishing calculation. 
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- "PC Eigenvalues" window appears. 
 
 
 
 
 
 
 
 
 
 
 
- Calculated PC Band image appears in the “Available Bands List” window. 
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JOB10-2 
+ Job content: Create a color composite image of ASTER PCA data 
+ Input file folder: C:¥JICA_GIS_database¥Satellite_data¥ASTER¥PCA 
+ Input filename: (example: AST_L3A_c10r02_masked_B1B9_PCA.img) 
 
 
- Click “File” on main menu bar. 
- Select and click “Open Image File”. 
- “Enter Data Filenames” window appears. 
 
 
 
 
 
 
 
 
 
 
 
 
- Choose and find the input data folder in the window. 
- Select and click the input ASTER data file in the window. 
Input file folder: C:¥JICA_GIS_database¥Satellite_data¥ASTER¥PCA 
(example: AST_L3A_c10r02_masked_B1B9_PCA.img) 
- Selected data filename appears in the “File Name” box. 
- Click “Open” box in the window. 



Satellite Data Analysis  JICA GIS Project 
 

 
Sumiko Resources Exploration & Development Co., Ltd. 

117 

- Selected ASTER data is read into ENVI and appears in the “Available Bands List” window. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
- Click “Gray Scale” circle shown in lower part of the “Available Bands List” window. 
- After the click above, select PC Band1 of “AST_L3A_c10r02_masked_B1B9_PCA.img” in the 
“Available Bands List” window.. 
- Make sure that “Band 1” is shown in the “Selected Band” box. 
- Click “No Display” box in the bottom of the window. 
- Select and click “New Display”. 
- Click “Load Band” box in the bottom of the window to display PC Band1 image on Display #1. 
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- Three kinds of window “Image / Scroll / Zoom” appear. 
- PC Band1 image is created in the “#1 display”. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
By using same manner, display images from PC Band2 to PC Band9 
 
  

PC Band1 image 
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PC Band2 image                       PC Band3 image 

PC Band4 image                       PC Band5 image 
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PC Band6 image                       PC Band7 image 

PC Band8 image                       PC Band9 image 
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To compare 9 PC Bands with the false color image of the masked data, read 
“AST_L3A_c10r02_masked_B1B9.img” file in 
“C:¥JICA_GIS_database¥Satellite_data¥ASTER¥masked_data” folder and display the false color 
image as follows. 
Though there are many images on the desktop, don’t miss the operation. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

False color image of the masked data 
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How to view statistics 
- Click “Basic Tools” on main menu bar. 
- Select “Statistics” and then select and click “View Statistic File”. 
- “Enter Statistics Filename” window appears. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
- Select and click the input statistics file in the window. 
Input file folder: C:¥JICA_GIS_database¥Satellite_data¥ASTER¥PCA 
(example: AST_L3A_c10r02_masked_B1B9_PCA.sta) 
- Selected data filename appears in the “File Name” box. 
- Click “Open” box in the window. 
- The statistics plot appears in "Stats File" window. 
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Attention! 
 
  

↑

PC Band 

↓

← ASTER Band →
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This graph is made from eigenvector data of PC band in the list of "Stats File" window.  
 
Pay attention to each eigenvector of PC band. How much does each ASTER band contribute to each 
eigenvector of PC band? Consider what the image of each PC band shows geologically in comparison 
with geological maps or geological information. Create meaning of PC band image and select effective 
PC bands for creation of band composite image finally to do geological classification and detection of 
target geology. 
 
In this case, As PC Band1 eigenvector consists of almost same contribution value of each ASTER band, 
PC Band1 shows albedo. PC Band1 is out of selection. 
Generally, noise on the image increases in larger number of PC Band. Noisy PC Band8 and PC Band9 
are out of selection. 
 
In this case, the rest of PC bands (PC Band2, 3, 4, 5, 6, 7) are selected for creation of PC band 
composite image. 
In the graph, eigenvector component of PC band2 shows positive value in VNIR range and negative 
value in SWIR range. Eigenvector component of PC band4 shows negative value in the middle of 
bands. 
By trial and error, create PC band composite images and select the best image to express geological 
characters of the survey area. 
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In this case, PC Band2, Band3, Band4 are selected for creation of PC band composite image. 
 
- A color band composite image (RGB=PC Band4,Band2,Band3) of ASTER PCA data is created. 
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Comparison of the geological map and the PC band composite image (RGB=PC Band4,Band2,Band3) 
 
The distribution of redish color on the PC band composite image corresponds to reddish color on the 
geological map. The distribution of yellow color and water blue color on the PC band composite image 
correspond to greenish and yellowish color on the geological map respectively. 
Grey color on the PC band composite image shows no analyzed area because of the vegetation. 
 
On the geological map, reddish color, greenish and yellowish color show Xsy(Perthite-gneiss grading 
into perthosite), Xs’(Banded gneiss) and Xt(Plagioclase-granulite) respectively. 
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PALSAR data analysis 

 
Data directory: C:¥JICA_GIS_database¥Satellite_data¥PALSAR 
 
PALSAR L1.5 data 
・GeoTIFF format, orthorectified, 62 scenes all over Malawi 
Data filename: PASL150yymmddhhmmssyymmdd####.tif 
 [yymmddhhmmss:observation time, yymmdd:processing date, ####: temporary number for products] 
 
One suit of PALSAR data (example)  

PASL1501012272035091204260022.tif (use for mosaic) 
PASL1501012272035091204260022.hh 
PASL1501012272035091204260022.hh.param 
PASL1501012272035091204260022.meta 
PASL1501012272035091204260022.tif.param 
PASL1501012272035091204260022B.jpg 

 
1. Basic Analysis 
+ Job content: Make mosaic image. 
+ Input file folder: C:¥JICA_GIS_database¥Satellite_data¥PALSAR¥original_data 
+ Input filename: (example: PASL1501012272035001204260022.tif) 
+ Input filename: (example: PASL1501012272035091204260023.tif) 
 
- Click “File” on main menu bar.  
- Select and click “Open Image File”. 
- “Enter Data Filenames” window appears. 
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- Select and click the input “PASL150*.tif” files to be used for mosaic image. 
Input file folder: C:¥JICA_GIS_database¥Satellite_data¥PALSAR¥original_data 
(example: PASL1501012272035001204260022.tif) 
(example: PASL1501012272035091204260023.tif) 
 
- Selected data filename appears in the “File Name” box. 
- Click “Open” box in the window. 
- Selected ASTER data is read into ENVI and appears in the “Available Bands List” window. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
- Click “Map” on main menu bar. 
- Select and Click “Mosaicking” and then select and click “Georeferenced”. 
- “Map Base Mosaic” window appears. 
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- Click “Import” on the “Map Based Mosaic” menu bar and then select and click “Import Files”. 
- “Mosaic Input Files” window appears. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
- Select all “PASL*.tif” files to be used for mosaic in the “Select Input File:” window 
- Click “OK” box. 
- “Mosaic # x #” window appears with filename list below. 
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Select one of the imported files in filename list below, then click right mouse button on the filename 
and select “Edit Entry” in the pop-up menu. 
- “Entry: Band1…” window appears. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
- Enter “0” in the “Data Value to Ignore” box and “10” in the “Feathering Distance” box. 
- Click "Fixed" circle for one image, click "Adjust" circle for the other images in the “Color Balancing”. 
- Click “OK” box. 
NOTE: Select Fixed image with little water area to get good result of Color Balancing 
 
- Do parameters setting in the “Entry:” window to each image. 
NOTE: Rearrange each image order in filename list with using “Lower Image” or “Raise Image” 
command to lower image with much cloud or raise image with little cloud 
 
- Click “File” on the “Mosaic # x #” menu bar. 
- Select and click “Apply”. 
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- “Mosaic Parameters” window appears. 
 
 
 
 
 
 
 
 
 
 
 
 
 
- Click “Choose” box of the “Mosaic Parameters” window to enter output filename. 
- “Output Filename” window appears. 
 
 
 
 
 
 
 
 
 
 
 
 
- Choose output file folder and then enter output filename in the “Filename” box. 
Output file folder: C:¥JICA_GIS_database¥Satellite_data¥PALSAR¥temp 
(example: PAL_L15_mosaic_c04r11-12.img) 
- Click “Open” box in the window. 
- Entered output filename appears in the “Enter Output Filename” box of the “Mosaic Parameters” 
window. 
- Click “OK” box in the window. 
 
NOTE: Take much time for processing 
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- PALSAR mosaic image is created and appears in the “Available Bands List” window. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
- Select Mosaic (Band1) of “PAL_L15_mosaic_c04r11-12.img” in the “Available Bands List” window. 
- Click “Load Band” to display PALSAR mosaic image on the “Display #1”. 
- Click “File” on the “Display #1” menu bar. 
- Select “Save Image As” and then select and click “Image File…”. 
- “Output Display to Image File” window appears. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
- Select “TIFF/GeoTIFF” in the “Output File Type” box. 
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- Click “Choose” box to enter output filename. 
- “Output Filename” window appears. 
 
 
 
 
 
 
 
 
 
 
 
- Choose output file folder and then enter output filename in the “Filename” box. 
Output file folder: C:¥JICA_GIS_database¥Satellite_data¥PALSAR¥mosaic 
Output filename (example: PAL_L15_mosaic_c04r11-12.tif) 
 
- Click “Open” box in the window. 
- Entered output filename appears in the “Enter Output Filename” box of the “Output Display to 
Image File” window. 
- Click “OK” box in the window. 
- “PAL_L15_mosaic_c04r11-12.tif” file is saved in the 
 “C:¥JICA_GIS_database¥Satellite_data¥PALSAR¥mosaic” folder. 
  

Satellite Data Analysis  JICA GIS Project 
 

 
Sumiko Resources Exploration & Development Co., Ltd. 

134 

Extraction of Lineament by using PALSAR Image 
 
A lineament is a linear feature in a landscape which is an expression of an underlying geological 
structure such as a fault. Generally a lineament represents a fault-aligned valley, a series of fault or 
fold-aligned hills, a straight coastline or a combination of these features. Fracture zones, shear zones 
and igneous intrusions such as dykes can also give rise to lineaments. 
Lineaments are often apparent in geological or topographic maps and can appear obvious on aerial or 
satellite photographs. 
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Extraction of Chilwa Alkaline rocks which have round shape by using PALSAR Image 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
By using ArcMap 10, Extraction of lineaments and Chilwa Alkaline rocks is implemented. 
 
(1) Execute ArcMap 10.  
(2) Select “File-Add Data-AddData”  on main menu. 
(3) Select and add proper “PALSAR image” for extraction of lineaments on new layer. 
(4) Create new shape file by using “Catalog”. 
(5) Select as follows. Feature Type: polyline, Description: WGS_1984_UTM_Zone_36S 
(6) Draw lineaments based on PALSAR image. 
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G-DEM Data Analysis 

 
Data directory: C:¥JICA_GIS_database¥Satellite_data¥G-DEM 
 
G-DEM data 
・GeoTIFF format, signed 16 bits, 27 scenes all over Malawi 
・Global DEM for all the land area covered by ASTER 
・Enhanced accuracy due to the use of multiple ASTER images over the same area 
Data filename: ASTGTM2_S##E###_dem.hdf 
 [S##: latitude of lower left, E###: longitude of lower left] 
 
One suit of ASTER data including header data (example) 

ASTGTM2_S15E034_dem.tif 
ASTGTM2_S15E034_num.tif 

 
1. Basic Analysis 
+ Job content: Create shaded relief map from G-DEM data. 
+ Input file folder: C:¥JICA_GIS_database¥Satellite_data¥G-DEM¥original_data 
+ Input filename: (example: ASTGTM2_S15E034_dem.tif) 
 
- Click “File” on main menu bar. 
- Select and click “Open Image File”. 
- “Enter Data Filenames” window appears. 
 
 
 
 
 
 
 
 
 
 
- Select and click the input “ASTGTM2_S15E034_dem.tif” file. 
Input file folder: C:¥JICA_GIS_database¥Satellite_data¥ G-DEM¥original_data 
(example: ASTGTM2_S15E034_dem.tif) 
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- Selected data filename appears in the “File Name” box. 
- Click “Open” box in the window. 
- Selected G-DEM data is read into ENVI and appears in the “Available Bands List” window. 
 
 
 
 
 
 
 
 
 
 
 
- Click “Gray Scale” circle shown in lower part of the “Available Bands List” window. 
- After the click above, select band1 of “ASTGTM2_S15E034_dem.tif” in the “Available Bands List” 
window.. 
- Make sure that “Band 1” is shown in the “Selected Band” box. 
- Click “No Display” box in the bottom of the window. 
- Select and click “New Display”. 
- Click “Load Band” box in the bottom of the window to display G-DEM image on Display #1. 
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- Three kinds of window “Image / Scroll / Zoom” appear. 
- A G-DEM image is created in the “#1 display”. 
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- Click “Topographic” on main menu bar.  
- Select and click “Create Hill Shade Image”. 
- “Hill Shade Blend Input” window appears. 
 
 
 
 
- Select “Display #1” in the window. 
- Click “OK” box. 
- “Select Hill shade Input DEM File” window appears. 
 
 
 
 
 
 
 
 
 
 
 
 
 
- Select Band1 of “ASTGTM2_S15E034_dem.tif” in the window. 
- Click “OK” box. 
- “Hill shade Image Parameters” window appears. 
 
 
 
 
 
 
 
 
 
- Enter "30" in “Sun Elevation Angle” box and "45" in “Sun Azimuth Angle” box. 
NOTE: If you want to make image high contrast, input small value as Sun Elevation Angle 
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- Click “Choose” box of the “Hill shade Image Parameters” window to enter output filename. 
- “Output Filename” window appears. 
 
 
 
 
 
 
 
 
 
 
 
 
- Choose output file folder and then enter output filename in the “Filename” box. 
Output file folder: C:¥JICA_JIS_database¥Satellite_data¥G-DEM¥temp 
(example: ASTGTM2_S15E034_shaded.img) 
- Click “Open” box in the window. 
- Entered output filename appears in the “Enter Output Filename” box of the “Hill shade Image 
Parameters” window. 
- Click “OK” box in the window. 
- Shaded relief image is created and appears in the “Available Bands List” window. 
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To save shaded relief image as GeoTIFF file 
 
- Click “Gray Scale” circle shown in lower part of the “Available Bands List” window. 
- After the click above, select R Hill shade (Band1) of “ASTGTM2_S15E034_shaded.img” in the 
“Available Bands List” window. 
- Make sure that “R Hill shade” is shown in the “Selected Band” box. 
- Click “No Display” box in the bottom of the window. 
- Select and click “New Display”. 
- Click “Load Band” box in the bottom of the window. 
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- Three kinds of window “Image / Scroll / Zoom” appear. 
- A shaded relief image is created in the “#1 display”. 
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- Click “File” on the “Display #1” menu bar. 
- Select “Save Image As” and then select and click “Image File…”. 
- “Output Display to Image File” window appears. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
- Select “TIFF/GeoTIFF” in the “Output File Type” box. 
- Click “Choose” box to enter output filename. 
- “Output Filename” window appears. 
 
 
 
 
 
 
 
 
 
 
 
 
- Choose output file folder and then enter output filename in the “Filename” box. 
Output file folder: C:¥JICA_GIS_database¥Satellite_data¥G-DEM¥shaded 
Output filename (example: GDM_S15E034_shaded.tif) 
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- Click “Open” box in the window. 
- Entered output filename appears in the “Enter Output Filename” box of the “Output Display to 
Image File” window. 
- Click “OK” box in the window. 
- “GDM_S15E034_shaded.tif” file is saved in the 
 “C:¥JICA_GIS_database¥Satellite_data¥G-DEM¥shaded” folder. 
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+ Job content: Make mosaic image. 
+ Input file folder: C:¥JICA_GIS_database¥Satellite_data¥G-DEM¥original_data 
+ Input filename: (example: ASTGTM2_S14E034_dem.tif) 
+ Input filename: (example: ASTGTM2_S15E034_dem.tif) 
 
- Click “File” on main menu bar.  
- Select and click “Open Image File”. 
- “Enter Data Filenames” window appears. 
 
 
 
 
 
 
 
 
 
 
 
- Select and click the input “ASTGTM2_*_dem.tif” files to be used for mosaic image. 
Input file folder: C:¥JICA_GIS_database¥Satellite_data¥G-DEM¥original_data 
(example: ASTGTM2_S14E034_dem.tif) 
(example: ASTGTM2_S15E034_dem.tif) 
 
- Click “Open” box in the window. 
- Selected G-DEM data is read into ENVI and appears in the “Available Bands List” window. 
Repeat same step to a file for mosaic or select all files at once. 
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- Click “Map” on main menu bar. 
- Select and Click “Mosaicking” and then select and click “Georeferenced”. 
- “Map Base Mosaic” window appears. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
- Click “Import” on the “Map Based Mosaic” menu bar and then select and click “Import Files”. 
- “Mosaic Input Files” window appears. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
- Select all “ASTGTM2_*_dem.tif” files to be used for mosaic in the “Select Input File:” window 
- Click “OK” box. 
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- “Mosaic # x #” window appears with filename list below. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Select one of the imported files in filename list below, then click right mouse button on the filename 
and select “Edit Entry” in the pop-up menu. 
- “Entry: Band1:ASTGTM2…” window appears. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
- Enter “0” in the “Data Value to Ignore” box and “0” in the “Feathering Distance” box. 
- Click "No" circle in the “Color Balancing”. 
- Click “OK” box. 
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- Do parameters setting in the “Entry:” window to each image. 
- Click “File” on the “Mosaic # x #” menu bar. 
- Select and click “Apply”. 
- “Mosaic Parameters” window appears. 
 
 
 
 
 
 
 
 
 
 
 
 
 
- Click “Choose” box of the “Mosaic Parameters” window to enter output filename. 
- “Output Filename” window appears. 
 
 
 
 
 
 
 
 
 
 
 
 
- Choose output file folder and then enter output filename in the “Filename” box. 
Output file folder: C:¥JICA_GIS_database¥Satellite_data¥G-DEM¥temp 
(example: ASTGTM2_mosaic_S14-15E034.img) 
- Click “Open” box in the window. 
- Entered output filename appears in the “Enter Output Filename” box of the “Mosaic Parameters” 
window. 
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- Click “OK” box in the window. 
NOTE: Take much time for processing 
 
- G-DEM mosaic image is created and appears in the “Available Bands List” window. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
- Click “Gray Scale” circle shown in lower part of the “Available Bands List” window. 
- After the click above, select Mosaic (Band1) of “ASTGTM2_mosaic_S14-15E034.img” in the “Available 
Bands List” window. 
- Make sure that “Mosaic (Band1)” is shown in the “Selected Band” box. 
- Click “No Display” box in the bottom of the window. 
- Select and click “New Display”. 
- Click “Load Band” box in the bottom of the window. 
  

Satellite Data Analysis  JICA GIS Project 
 

 
Sumiko Resources Exploration & Development Co., Ltd. 

150 

- Three kinds of window “Image / Scroll / Zoom” appear. 
- A mosaic image is created in the “#1 display”. 
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- Click “File” on the “Display #1” menu bar. 
- Select “Save Image As” and then select and click “Image File…”. 
- “Output Display to Image File” window appears. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
- Select “TIFF/GeoTIFF” in the “Output File Type” box. 
- Click “Choose” box to enter output filename. 
- “Output Filename” window appears. 
 
 
 
 
 
 
 
 
 
 
 
- Choose output file folder and then enter output filename in the “Filename” box. 
Output folder: C:¥JICA_GIS_database¥Satellite_data¥G-DEM¥mosaic 
Output filename (example: GDM_mosaic_S14-15E034.tif) 
 
- Click “Open” box in the window. 
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- Entered output filename appears in the “Enter Output Filename” box of the “Output Display to 
Image File” window. 
- Click “OK” box in the window. 
- “GDM_mosaic_S14-15E034.tif” file is saved in the 
 “C:¥JICA_GIS_database¥Satellite_data¥G-DEM¥mosaic” folder. 
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+ Job content: Create contour map from G-DEM data. 
+ Input file folder: C:¥JICA_GIS_database¥Satellite_data¥G-DEM¥original_data 
+ Input filename: (example: ASTGTM2_S15E034_dem.tif) 
 
- Click “File” on main menu bar.  
- Select and click “Open Image File”. 
- “Enter Data Filenames” window appears. 
 
 
 
 
 
 
 
 
 
 
 
 
- Select and click the input “ASTGTM2_*_dem.tif” files to be used for mosaic image. 
Input file folder: C:¥JICA_GIS_database¥Satellite_data¥G-DEM¥original_data 
(example: ASTGTM2_S15E034_dem.tif) 
 
- Click “Open” box in the window. 
- Selected G-DEM data is read into ENVI and appears in the “Available Bands List” window. 
 
 
 
 
 
 
 
 
 
 
 
- Click “Gray Scale” circle shown in lower part of the “Available Bands List” window. 
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- After the click above, select band1 of “ASTGTM2_S15E034_dem.tif” in the “Available Bands List” 
window.. 
- Make sure that “Band 1” is shown in the “Selected Band” box. 
- Click “No Display” box in the bottom of the window. 
- Select and click “New Display”. 
- Click “Load Band” box in the bottom of the window to display G-DEM image on Display #1. 
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- Click “Overlay” “Display #1” menu bar. 
- Select and click “Contour Lines”. 
- “Contour Band Choice” window appears. 
 
 
 
 
 
 
 
- Select Band1 of "ASTGTM2_S15E034_dem.tif" in the window. 
- Click “OK” box. 
 
To create contour of 100 m interval 
- “#1 Contour Plot” window appears. 
 
 
 
 
 
 
 
 
 
 
 
 
 
- Enter "0" as Min "4000" as Max “Data Range” box. 
- Click “Options” on “#1 Contour Plot” menu bar. 
- Select “Set Number of Default Levels”. 
- “Set Number of Default Levels” window appears. 
 
 
 
 
- Enter "41" in “Number of Default Levels” box of “Set Number of Default Levels” window. 

Satellite Data Analysis  JICA GIS Project 
 

 
Sumiko Resources Exploration & Development Co., Ltd. 

156 

- Click “OK” box. 
- Click “Options” on “#1 Contour Plot” menu bar. 
- Select “Apply Default Levels (Multi Color)” so that contour line colors change. 
- Click “Options” again and select “Label Contours with Level Value” to post elevation labels. 
- Click “Apply,” so that contours are overlaid on #1 Display. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
To save levels 
- Select “File” on “#1 Contour Plot” menu bar. 
- Select and click “Save Levels”. 
- “Save Contour Levels to File” window appears. 
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- Click “Choose” box to enter output filename. 
- “Output Filename” window appears. 
 
 
 
 
 
 
 
 
 
 
 
 
- Choose output file folder and then enter output filename in the “Filename” box. 
Output file folder: C:¥JICA_JIS_database¥Satellite_data¥G-DEM 
(example: contour100.lev) 
- Click “Open” box in the window. 
- Entered output filename appears in the “Enter Output Filename” box of the “Save Contour Levels to 
File” window. 
- Click “OK” box in the window to save “contour100.lev” file. 
 
To export contours to shapefile 
- Select “File” on “#1 Contour Plot” menu bar. 
- Select and click “Output Contours to EVFs”. 
- “Output Contours to EVFs Parameters” window appears. 
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- Select "No" in “Separate Layer for each Level?” box. 
- Select "Yes" in “Output Elevation as Attribute?” box and "No" in “Output Labels as Attribute?” box. 
- Click “Choose” box.  
- “Output Filename” window appears. 
 
 
 
 
 
 
 
 
 
 
 
 
 
- Choose output file folder and then enter output filename in the “Filename” box. 
Output file folder: C:¥JICA_JIS_database¥Satellite_data¥G-DEM¥temp 
(example: ASTGTM2_S15E034_dem.evf) 
- Click “Open” box in the window. 
- Entered output filename appears in the “Enter Output Filename” box of the “Output Contours to 
FVFs” window. 
- Click “OK” box in the window to save “ASTGTM2_S15E034_dem.evf” file. 
- “Available Vectors List” window appears. 
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- Select “ASTGTM2_S15E034_dem.tif: Contour Levels” in “Available Vector Layers” box of the window. 
- Select “File” on “Available Vectors List” menu bar. 
- Select and click “Export Layers to Shapefile” 
- “Output EVF Layer to Shapefile” window appears. 
 
 
 
 
 
 
 
- Click “Choose” box. 
- “Output Filename” window appears. 
 
 
 
 
 
 
 
 
 
 
 
 
 
- Choose output file folder and then enter output filename in the “Filename” box. 
Output file folder: C:¥JICA_JIS_database¥Satellite_data¥G-DEM¥contour 
(example: ASTGTM2_S15E034_con100.shp) 
- Click “Open” box in the window. 
- Entered output filename appears in the “Enter Output Filename” box of the “Output EVF Layer to 
Shapefile” window. 
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- Click “OK” box in the window to save “ASTGTM2_S15E034_con100.shp” file. 
The mosaic map of whole Malawi is created in same manner. 
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+ Job content: Create 3D map from G-DEM data. 
+ Input file folder: C:¥JICA_GIS_database¥Satellite_data¥G-DEM¥temp 
+ Input filename: (example: ASTGTM2_mosaic_Malawi.img) 
+ Input file folder: C:¥JICA_GIS_database¥Satellite_data¥LANDSAT¥temp 
+ Input filename: (example: LANDSAT_mosaic_Malawi.img 
+ Output file folder: C:¥JICA_GIS_database¥Satellite_data¥LANDSAT¥3D 
+ Output filename: (example: LANDSAT_3D_Malawi.tif 
 
- Click “File” on main menu bar. 
- Select and click “Open Image File”. 
- “Enter Data Filenames” window appears. 
 
 
 
 
 
 
 
 
 
 
 
 
- Select and click the input “ASTGTM2_mosaic_Malawi.img” file. 
Input file folder: C:¥JICA_JIS_database¥Satellite_data¥G-DEM¥temp 
(example: ASTGTM2_mosaic_Malawi.img) 
 
- Click “Open” box in the window. 
- Selected G-DEM data is read into ENVI and appears in the “Available Bands List” window. 
 
 
 
 
 
 
 
 

Satellite Data Analysis  JICA GIS Project 
 

 
Sumiko Resources Exploration & Development Co., Ltd. 

162 

 
- Click “File” on main menu bar. 
- Select and click “Open Image File”. 
- “Enter Data Filenames” window appears. 
 
 
 
 
 
 
 
 
 
 
 
- Select and click the input “LANDSAT_mosaic_Malawi.img” file. 
Input file folder: C:¥JICA_JIS_database¥Satellite_data¥LANDSAT¥temp 
(example: LANDSAT_mosaic_Malawi.img) 
 
- Click “Open” box in the window. 
- Selected G-DEM data is read into ENVI and appears in the “Available Bands List” window. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
- Click “RGB color” circle shown in lower part of the “Available Bands List” window. 
- R/G/B circles and description boxes appear in the lower part of the window. 
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- When the “R circle” is selected (ticked), click “Mosaic (Band3)”. 
- After the click above, the “G circle” is automatically ticked. 
- When the “G circle” is selected (ticked), click “Mosaic (Band2)”. 
- After the click above, the “B circle” is automatically ticked. 
- When the “B circle” is selected (ticked), click “Mosaic (Band1)”. 
- After the click above, the “R circle” is automatically ticked again. 
- Make sure that Band3N is shown in the “R box”, Band2 in the “G box” and Band1 in the “B box”. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
- Click “No Display” box in the bottom of the window. 
- Select and click “New Display”. 
- Click “Load RGB” box in the bottom of the window. 
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- Three kinds of window “Image / Scroll / Zoom” appear. 
- A color composite (true color) image (RGB=B3,B2,B1) of LANDSAT data is created. 
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- Click “Topographic” on main menu bar. 
- Select and click “3D Surface View”. 
- “Associated DEM Input File” window appears. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
- Select Mosaic (Band1) of "ASTGTM2_mosaic_Malawi.img" in “Select Input Band:” box of “Associate 
DEM Input File” window” 
- Click “OK” box. 
- “3D SurfaceView Input Parameters” window appears. 
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- Use default as parameter in the window. 
- Click “OK” box. 
- Processing begins and windows appear as follows. 
 
 
 
 
 
 
- After finishing processing, “3D SurfaceView” window appears. 
 
 
 
 
 
 
 
 
 
 
 
 
 
- Select “Options” on “3D SurfaceView” menu bar. 
- Select and click “Surface Controles”. 
- “3D Surface View Controls” window appears. 
 
 
 
 
 
 
 
 
- Enter “20” in “Vertical Exaggeration” box of “3D Surface View Controls” window. 
- Changes are reflected to the 3D image directly. 
- Change parameters properly, if needed. 
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On the window, to 
Enlarge and Reduce: Moving mouse to right or left direction with holding down mouse right key. 
Turn and Incline: Moving mouse to any directions with holding down mouse left key. 
Move image in the window: Moving mouse to any directions with holding down mouse wheel. 
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To save 3D map 
- Select “File” on the “3D Surface View” menu bar. 
- Select click “Save Surface As” and select and click “Image File…”. 
- “Output Plot to Image File” window appears. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
- Select “TIFF/GeoTIFF” in the “Output File Type” box. 
- Click “Choose” box to enter output filename. 
- “Output Filename” window appears. 
 
 
 
 
 
 
 
 
 
 
 
 
- Choose output file folder and then enter output filename in the “Filename” box. 
Output file folder: C:¥JICA_GIS_database¥Satellite_data¥LANDSAT¥3D 
Output filename (example: LAN_ETM_Malawi_B3_2_1_3D.tif) 
- Click “Open” box in the window. 
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- Entered output filename appears in the “Enter Output Filename” box of the “Output Display to 
Image File” window. 

- Click “OK” box in the window. 
- “LAN_ETM_Malawi_B3_2_1_3D.tif” file is saved 
 in the C:¥JICA_GIS_database¥Satellite_data¥LANDSAT¥3D” holder. 
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LANDSAT data analysis 

 
Data directory: C:¥JICA_GIS_database¥Satellite_data¥LANDSAT 
 
LANDSAT data (USGS processed data) 
・GeoTIFF format, orthorectified, 12 images all over Malawi 
Data filename: p###r###_7dtyyyymmdd_z##_##.tif 
 [p###:path, r###:row, z##_##:UTMzone, band] 
Header filename: p###r###_7xyyyymmdd.met (meta file) 
 
one suit of LANDSAT data (example) 

p168r069_7dk20000831_z36_10.tif 
p168r069_7dk20000831_z36_20.tif 
p168r069_7dk20000831_z36_30.tif 
p168r069_7dk20000831_z36_40.tif 
p168r069_7dk20000831_z36_50.tif 
p168r069_7dk20000831_z36_61.tif 
p168r069_7dk20000831_z36_62.tif 
p168r069_7dk20000831_z36_70.tif 
p168r069_7dk20000831_z36_80.tif 
p168r069_7x20000831.met 

 
1. Pre-Processing 
・Integrate the 6 bands (1,2,3,4,5,7) and create data of 6 bands. 
(1) Main menu: File-Open External File-Landsat-GeoTIFF with Metadata 
(2) “Enter Landsat MetaData Filenames ”window: Select "p168r069_7x20000831.met"-open 
Data directory: C:¥JICA_GIS_database¥Satellite_data¥LANDSAT¥original_data 
(3) Main menu: File-Save File As-ENVI standard 
(4) “New File Builder” window: Click “Import File”: “Create New File Input File” window: Select the 
third "p168r069_7x20000831.met"-ok 
(5) “New File Builder” window: Click “Choose”: “Output Filename” window: Select folder 
 “C:¥JICA_JIS_database¥Satellite_data¥LANDSAT¥temp” and enter filename 
 "p168r069_BB6.img"-open-ok 
 
・Build mask of areas where no data exists in all 6 bands (create data only in the areas where data 
exist). 
(1) “Available Bands List” window: Select any band in "p168r069_BB6.img" and click “Load Band” to 
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