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Variance and Anomaly A nalysis with WIM/WAM

1 Introduction

Analysis of temporal variance of image data providgsortantclues on the functioning
of the ecosystenfor examplethe annua(seasonaltycle thelong-term trends awell
asanomalies from these are all important variables. This kirsdtefliteinformation is
alsouseful background informatidior planningthe locations oin situ measurements
Calaulating anomalies is a powerful method of change detertibme serieslin this
tutorial we will userelated techniques available in the WIM/WAMtsaare and apply
these taVlODIS Aqua4-km CHLO datan the California Current region.

2 Prerequisites

We assume that you are familisith the basics oWIM and ofthe command line
programsi.e. how to open the command window, chadigectory, issue a commanid

nat, please check out the basicwWand WAM manuals. We also assume that you have a
set of images that yozanuse. Inour example we usgandard mapped km) 8day
chlorophylta (CHLO_4) images fom 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 gléfkah images but these image®ar

very big 8640 x 420 pixels at 2 bytes per pixel75 MB)and someperations ray

either take too long or netork due to insufficient memorylherefore, it is better to gk

a subarea of interest. Inditlon to picking our standard areae can also pickur
standardnap projectionHerewe keephe standard equal angle projectafrthe source
images &nd thed-km resolutior) of the standard mapped images and just cut out our area
of interest.You can choose another area andéonapthe global inagesto adifferent

map projection.

It is VERY IMPORTANT to keep all fileSORGANIZED in separat folders. You can
use your own folder names but | recommend the followiogeate a top level folder
C:\SatProjectSCAL\Variancefor my project. Under that folder | have subfold€do_4
(for subsets of thehlorophylta 4-km images), Chlo_anomaly(for the chta anomalies),
Chlo_meang(for the monthly meansf;hlo_Variance | recommendisingthe same
structure

1 C:\SatProject§SCAL\Variance
o Chlo 4
o Chlo_annual
o0 Chlo_anomaly
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o Chlo_means
o Chlo_statist

Before you start running WAM programs you need to piakryarea 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 thfau cangenerate a new target projection with

the WIM File-Newmenu selectiopicking your latitude ad longitude range and the

pixel size (resolution)

x

—Projection

" Unmapped % Linear

" Image Size (in pixels) I 512 X I 512

% Pixel Size {in meters) |4UEIEI

Latitude Range: | 34 - |52

Longitude Range: I 124 . | 143

¥ Apply Coastlines Overlay

carcal_|

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

However, here | am NOT using that method and | just cut out a suitable rectangle of a
sample 4m image with WIM (drag with the left mouse button, then use the Scissors
icon to cut the subset). | @athe cut image as
C:\SatProjectsCAL\Variancatarget_4km.hdf Aswam_seriess using the latitude and
longitude range to cut subset images, | fimel lditude-longitude rangef my subset
imagewith the followingcommand line

wam_xy?2lltarget_4km.hdf
Upper Left (lat, lon): 383833333338B32.375
Lower Right (lat, lon): 21.20833333333834.916666666667
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4 Creating a series of images with  wam_series

Herewe usewam_serie$o cut out image subsdt®m global imagesPlease try first
with a few sample imageéfter you aresatisfiedwith the output of a few images, run
the same through all image&ou can see below thatise to match a single imagest,
save as HDF and PNG, convert to byte using-ttggChl scaling. The subset image

created withvam_seriesnay be slightly different in size from the image manually cut
with W M. Thato6s becaus ersarecalculatedtwithtcertdire
approximation. That is important to notice when you are trying to overlay images as

images need to be of the same size when doing ovérigou create a linear projection

target map with the New Image command (figure abbvi)e n

you need

todo with the t avag seriesimaggbelong.me i n t he

' ' Warm_series |M|
i Save as:
From dir: |F:"-.I"-'10DIS;’-‘-."-.LB"-.Eda*_.r"-.CHLO_4 = or
File pattern: |:'-".2|}D2‘I nEed o @
Todir |':Z"'-.SatF‘n:ljects"-.C;’-‘-.L"-.‘-.-’arianu:e"-.CHLO_4 _—
save Log |C:"-.SatF‘n:ujects"-.Cf-‘-.L"-.‘-.-’arianu:et"-JDg_seﬁes_chID4.bd = HDF
Get Log
ian-filter? Size: El [~ HDF in RGB
Input type: [SDS) [ Median-filter? Size: 3

Im [ Fill Holes? Size: |2 Null value |g [ HDF with LLA

with Overlay Pixel Value |-|

& HDF
[ Mirror? (Upside down?)

(" Coastwatch [ Lat.LonValue
| Rotate 30 deg

" Img (Byte) _

" L1B B COEStl'"eslc:"'-.ngram Files"Wimsoft \WMapscoast_inter b

[ Owverlay |'::"'-.Prcu§|ram Files"Wimsoft'2nd_ovl hdf

[ Load Palette |C:"-.F‘n:u§|ram Files"Wimsoft" LI Tzhl 1_white_end Iut

I Annotate: ¥= [-100 2
Annotate: X= [ v- 12 50333

Iv Cut subimage? |-'|32.3?5 -104.516667
| Statistics, Valid Min, Maxl:_:']ﬁ |51 21.208333

Convert to byte? |Ch||:ur_a, Logarithmic ﬂ Slope, Intercept |1

[ Convert byte 0 to 255 [ Color Stretch |2:

I I e

{ { {+

[ Remapto |C:"-.F‘n:u§|ram files"Wimsoft'images*SeaWiF 5 \baja_2000_aprl\composite hdf

=== 1 matching files found ===
A20021852002152 L3m_80_CHLO_4
=== D|:||‘|E! ===

- Start

=
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Fig. 2.Screershot ofwam_serie$or creating a@estsubsebf the series of subsahages.

When | am satisfied with the output, | 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 stepwe calculatethe overall mean as well as overadrianceandthe number of
valid pixels.l issue the following command:

wam_variance CHL®*dut.hdf
| get the following response:
Saved mean in CHLOWMEeans.hdf
Saved Valid pixel count in CHL\@akdConts.hdf
Saved SD in CHLO\ID.hdf
Done with 262 images!

The output files are sasi®ne level up from the source files. | 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 CHO (left panel) andhe SD (right panel)
It is clear that the areas with the highest meanradidve also the highest variance (SD).
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