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EOF (Empirical Orthogonal Function) and PCA
(Principal Component) analysis with WAM

1 Appendix - Application to South China Sea

1. Using wam_series cut out subsets for the range 7-24 ° latitude and 104-121 ° longitude.
Create a directory CHLO, move the created Cut files there.

a) OCTS Level-3 monthly data

' wam_series E@&J
. Save as:
Fromdir:  |C:\sat\OCTS\CHLO ~ GIF
File pattern: |0139°_3 [ JPEG
To dir: |C:\sat"\Vietnam\CHLO  PNG
Save Log ||::'-.Sat"-__‘.ﬁetnam"-J.:.g_en‘f_u:hh:u_DDtS_Ei‘Zl‘l’l.b'i ¥ HOF
Get Log
. o e [ HOFinRGBE
e [SDS] Iv Median-filter? Size: 3

& HDF 0 - Iv Fill Holes? Size: |4 Mull value |78 [~ HDF with LLA

| Mirror? (Upside down?)

" Coastwatch [ LatLlonValue
| Fotate 30 deg

" Img (Byte)

" L1B

| Coastlines |C *Projects " WIM'Maps'coast_inter b
with Overlay Pixel Valus 755

[ Overlay |E:"-.F‘n:ujectiu:u|'|5"-."v'“|etnam"-.‘wiet_ﬁkm_land_u:u:uast.I'u:If

[ Load Palette |C:"-.F‘rcujects"-.","-.-'If-aT‘-.LLIT‘-aru:umal;.-E.ILrt

| Annotate: X= |9 v= |15 lzﬂfi
lv Cut subimage? 104 121
| Statistics, Valid Min, Max|:_:11 |E£ 7
Convert to byte? |N|:u. use cument scaling ﬂ Slope, Intercept |- [E
‘l [~ Convert byte 0 to 255 Iv Color Stretch |47 180
[ Remapto |E:"-.F‘n:ujectiu:u|'|5"-.Cal'rf|:|n'|ia"-1:|l'|ma|'|_li|'|ear.l'u:|f
0, 0, {+
II 019570511597120.L3m_MO_CHLO_9 - .
01595712115597151 . L3m_MO_CHLO_S Quit
015571521557181.L3m_MO_CHLO_S

=== D|:||'|E! ===

© Mati Kahru, 2005-2007 www.Wimsoft.com 1




EOF/PCA analysis with WAM © Mati Kahru 2005-2007 2

b) SeaWiFS Level-3 monthly data

‘ Wam_series E@lﬂ
i —Save as:
Fromdir:  |C:\sat\SeaWiFS\CHLO
_ [ GIF
File pattern: |5-|53?* g
_ - [~ JPEG
Todir | \sat\Vietnam\CHLO
[~ PNG
SE0E LT IC:‘\satW‘lanam"dng_eof_mlu_sw_ﬂm.bd ¥ HOF
Get Log
- P [ HDFinRGE
g dype [SDS] — ¥ Median-filter? Size: |3 d
& HDF Iq] 'I ¥ Fill Holes? Size: [+ Mull value |255 [~ HOF with LL&
[ Mirrer? (Upside down?)
" Coastiatch [ LatLonValue
[ Rotate 90 deg
" Img (Byte) _
LB r CnastllITESIC:"-.Prc:jeu:ts"-_‘."'.n'IM"-Maps"-;:u:uast_inter.I:u
with Owverlay Pixel Value |255

[T Overlay IE:"-.Pn:ujeu:tiu:uns"-.‘-.-"letnam"-.viet_ﬁcm_land_u:nast.hdf

[T Load Palette IC:"-.Prc:jeu:ts"-—.‘-"'u'IM"-._LLIT'-.ancumal'_.rE-.Iut
[T Annotate: X= |5. Yo |15 |—24

W' Cut subimage? |1u4 |121
[T Statistics, Valid Min, I'u'Iax||}_[:-11 |54 |?

Convert to byte? INo, use cument scaling ;I Slope, Intercept |2 ID

[T Convert byte 0 to 255 ¥ Coler Stretch I.ﬁ |-|5.|]

[T Remapto IE:"--.Pn:ujEu:ti|:|ns"--.ICEnI'rfu:un'|iE|"--J:|hn'|E|n_IinnE:Enr.hu:ht

" Forward Mapping (" Forward w. Fill Gaps ¥ Inverse Mapping

519972741997304 L3m_MO_CHLO_ 9 - .

515573051957334 L3m_MO_CHLO_S h Quit |
I 515973351997365.L3m_MO_CHLO_9 El

k== Dong! ===

2. Create maps

- Using one of the cut HDF images create coastlines with WIM (Geo-Get Overlay-
coast_full.b - backround=0, foreground=255, land checked

- Fill land with pixel value 255 using Edit-Draw-Fill. Be careful with spilling of the
masked pixels to outside of the contours. You can fill leaking areas with Edit-
Draw brush. Save as viet_ 9km_land.hdf.
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- Create land mask with coastlines: create coastlines with pixel value 1, overlay on top of
viet_ 9km_land_coast.hdf.

- Create dilated land-mask: use Edge-Dilate-1 on viet_9km_land.hdf, save as
viet_9km_land_dilated.hdf.

- Create sea-mask: use viet_9km_land_dilated.hdf, replace pixels 0 to O with 1 (Transf-
Replace Values) and replace pixels 255 to 255 with 0. Save as viet_ 9km_sea.hdf.

3. Run wam_anomaly; be careful to specify the location of your LUT file and
viet 9km_land_dilated.hdf file. It is easiest if you copy the LUT files
anomaly5.lut and chll_white_end.lut to your working directory.

wam_anomaly CHLO\*.hdf 12 anomaly5.lut false viet 9km_land_dilated.hdf no 8 8
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4. Create directory CHLO_Anomaly, move all anomaly files there

5. Rename Means and ValidCounts filenames

6. Make directory CHLO_Means, move Means.hdf and ValidCounts.hdf there.
7. Create annotated and overlaid monthly mean images

wam_overlay CHLO_Means\Means.hdf viet_9km_land_coast.hdf chl1_white_end.lut
August (month 8) image is shown below.

8. Run wam_eof

wam_eof CHLO_Anomaly\*anomaly.hdf viet_9km_sea.hdf

9. Rename Eigenvalues.csv, Eigenvectors.csv, PC_anomaly.hdf; create a directory
CHLO_EOF, move these files there

10. Create annotated and overlaid PC images
wam_overlay CHLO_EOF\PC_anomaly.hdf viet 9km_land_coast.hdf anomaly5.lut 1 255

© Mati Kahru, 2005-2007 www.Wimsoft.com 4




EOF/PCA analysis with WAM © Mati Kahru 2005-2007 5

Principal components 1 and 5 are shown below.
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