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Variance  and Anomaly A nalysis with WIM/WAM 

1 Introduction  
Analysis of temporal variance of image data provides important clues on the functioning 

of the ecosystem. For example, the annual (seasonal) cycle, the long-term trends as well 

as anomalies from these are all important variables. This kind of satellite information is 

also useful background information for planning the locations of in situ measurements. 

Calculating anomalies is a powerful method of change detection in time series. In this 

tutorial we will use related techniques available in the WIM/WAM software and apply 

these to MODIS Aqua 4-km CHLO data in the California Current region.  

2 Pre requisites  
We assume that you are familiar with the basics of WIM and of the command line 

programs, i.e. how to open the command window, change directory, issue a command. If 

not, please check out the basic WIM and WAM manuals. We also assume that you have a 

set of images that you can use. In our example we use standard mapped (4 km) 8-day 

chlorophyll-a (CHLO_4) images from MODIS Aqua but with a few modifications you 

can use other datasets. 

3 Selecting the standard map and area of 
interest  

It may be easiest to apply our programs to the global 4-km images but these images are 

very big (8640 x 4320 pixels at 2 bytes per pixel ~ 75 MB) and some operations may 

either take too long or not work due to insufficient memory. Therefore, it is better to pick 

a subarea of interest. In addition to picking our standard area we can also pick our 

standard map projection. Here we keep the standard equal angle projection of the source 

images (and the 4-km resolution) of the standard mapped images and just cut out our area 

of interest. You can choose another area and/or remap the global images to a different 

map projection. 

It is VERY IMPORTANT to keep all files ORGANIZED  in separate folders. You can 

use your own folder names but I recommend the following. I create a top level folder 

C:\SatProjects\CAL\Variance for my project. Under that folder I have subfolders Chlo_4 

(for subsets of the chlorophyll-a 4-km images), Chlo_anomaly (for the chl-a anomalies), 

Chlo_means (for the monthly means), Chlo_Variance.  I recommend using the same 

structure:  

¶ C:\SatProjects\CAL\Variance 

o Chlo_4 

o Chlo_annual 

o Chlo_anomaly 
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o Chlo_means 

o Chlo_statist 

 

Before you start running WAM programs you need to pick your area of interest and a 

suitable target map projection. If you have your area of interest and target map from a 

previous exercise then you can use that. You can generate a new target projection with 

the WIM File-New menu selection picking your latitude and longitude range and the 

pixel size (resolution): 

 

 

 

 

Fig. 1. File-New dialog for creating a new image in WIM. 

However, here I am NOT using that method and I just cut out a suitable rectangle of a 

sample 4-km image with WIM (drag with the left mouse button, then use the Scissors 

icon to cut the subset). I save the cut image as  

C:\SatProjects\CAL\Variance\target_4km.hdf.  As wam_series is using the latitude and 

longitude range to cut subset images, I find the latitude-longitude range of my subset 

image with the following command line: 

wam_xy2ll    target_4km.hdf 

Upper Left (lat, lon): 50.3333333333333 -132.375 

Lower Right (lat, lon): 21.2083333333333        -104.916666666667 
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4 Creating a series of images with wam_series  
Here we use wam_series to cut out image subsets from global images. Please try first 

with a few sample images! After you are satisfied with the output of a few images, run 

the same through all images. You can see below that I use to match a single image first, 

save as HDF and PNG, convert to byte using the Log-Chl scaling. The subset image 

created with wam_series may be slightly different in size from the image manually cut 

with WIM. Thatôs because the latitude and longitude corners are calculated with certain 

approximation. That is important to notice when you are trying to overlay images as 

images need to be of the same size when doing overlay. If you create a linear projection 

target map with the New Image command (figure above) then you need to use ñRemap 

toò with the target map name in the wam_series dialog (below). 
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Fig. 2. Screen shot of wam_series for creating a test subset of the series of subset images. 

 

When I am satisfied with the output, I do the same with all the images and save just the 

HDF files and not the PNG files.  

 

5 Calculating overall mean and variance  
In this step we calculate the overall mean as well as overall variance and the number of 

valid pixels. I issue the following command: 

wam_variance CHLO_4\A*cut.hdf 

I get the following response: 

Saved mean in CHLO_4\..\Means.hdf 

Saved Valid pixel count in CHLO_4\..\ValidCounts.hdf 

Saved SD in CHLO_4\..\SD.hdf 

Done with 262 images! 

 

The output files are saved one level up from the source files. I move them to a folder 

Chlo_statist. They contain data on the overall mean, SD and the count of valid pixels.  

 

  

Fig. 3. Overall mean CHLO (left panel) and the SD (right panel). 

It is clear that the areas with the highest mean Chl-a have also the highest variance (SD).  


