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Processing Level:
L_evel O - raw radiance counts from sensor, spacecraft
and instrument telemetry data

Level 1A -Level-0 data with appended calibration and
navigation data, instrument and spacecraft telemetry

L_evel 1B — calibrated radiances at sensor level (TOA)

L_evel 2 - geophysical values, derived from Level-1A
by applying sensor calibration, atmospheric corrections,
and bio-optical algorithms, downloadable from OC

L_evel 3 - Binned (time and space), SMI (Standard
Mapped Image) mapped to Equidistant Cylindrical proj

Level 4 — After application of models (e.g. Net Primary
Production, Export Flux of Carbon) to L3 data
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NASA ocean color and some SST data are
avallable from:

http://oceancolor.gsfc.nasa.gov/

o[ _2: use Level-1&2 browser to order and
download individual L2 datasets (granules or

full swaths)
http://oceancolor.gsfc.nasa.gov/cgi/browse.pl?sen=am

_3: Use ftp or wget to download global
mapped L3 (SMI) data; No need to browse!
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Open a MODIS L2 file->

Contents of a
MODIS L2 file:

Image Mame | ity | Height | Type
) |orgitude 1354 2030 float32
081 | atitude 1354 2030 float32
08 a0t_969 1354 2030 int16
88 srngstrom 1354 2030 int16
B8 Ry 412 1354 2030 int16
B8 A 443 1354 2030 int16
808 Fr: 469 1354 2030 int16
08 Frs_488 1354 2030 int16
06 Frs_531 1354 2030 int16
06 1547 1354 2030 itit16
0 1555 1354 2030 int16
8 P F45 1354 2030 int1 6
858 Frs BET 1354 2030 int16
858 Frs E7E 1354 2030 int16
B chlor_a 1354 2030 float32
808 |.d_4490 1354 2030 int16
0 pic: 1354 2030 int16
8081 pioc 1354 2030 itit16
8581 cdom_index 1354 2030 int16
) ipar 1354 2030 int1 6
58 1y 1354 2030 int16
08 oy 1354 2030 int16
B8 2 flags 1354 2030 int32

-

Ok

SeaWIFS L2 file:

Similar to MODIS L2, slightly
different wavelengths in Rrs (nLw)

MODIS SST-L2 file:

longitude, latitude
*SSt

equal_sst

|2 flags

(X SelectImages 3

Select images to read from
Image Mame Wfidth Height | Type -

08 |ongitude 1354 2030 float32 -
B8 | atitude 1354 2030 flaat32 1
08 a0t_9E9 1354 2030 int16
858 angstrom 1354 2030 int16
B Rz 412 1354 2030 int16
B0 Firs_ 4473 1354 2030 int16
08 Frs_469 1354 2030 int16 -

Cancel
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Options to create image time series
from L2 data:

1. Manually with WIM

2. With wam_series
3. With WAM command line programs

In all cases you need to define your standard
map projection, then remap and composite
|2 datasets to the standard projection, overlay
coastlines, color scale, Lat-Lon grid, etc.
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1.Manually with WIM

See exercise 3.17 “Using MODIS-Aqua Level-2 images” in
Exercises WIM_WAM.pdf. Install Google Earth. Follow exercise
3.17 for your area of interest! Download some recent Aqua L2
granules for your area of interest.

2. With wam series

See exercise 4.1 “wam_series” in Exercises WIM_WAM.pdf.
Automate remapping and annotating of L2 data with
wam_series. First generate a standard map projection of your
area INWIM. Choose a Linear projection with File-New then
remap all L2 chl-a datasets to that projection.

3. With WAM command line programs

See “Merging Level-2 Chl-a and SST data” in
Exercises Merging L2 Chl _and SST.pdf
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0. Collect necessary data files, e.g. Chl and/or SST

* Either download from http://oceancolor.gsfc.nasa.gov or copy/move from
\Sat\MODISA\L2\Medit to C:\Sat\Medit

«Assume that our area of interest is Medit (part of the Mediterranean Sea) or
replace with your area of interest

*Have a directory structure like that:

C:\Sat\Medit\
2010\

A2010\
A2010 SST\
A2010 chl _day
A2010 chl 5day
A2010 chl _15day
A2010_chl_month
... the same for sst
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1. Open command prompt and cd to the folder
« cd C:\Sat\Medit

2. Uncompress with gzip -d command
e gzip-d 2010\A2010\A*.gz
e gzip-d 2010\A2010 SST\A*.gz

3. When downloading from NASA, compress with wam_compress_hdf
command. Not needed for A2010 data from the DVD!

« wam_compress_hdf 2010\A2010\A*.hdf

« wam_compress_hdf 2010\A2010 SST\A*.hdf
See the following exercises in the Course\2 folder:

2 Exercises with L2 satellite_data Your_ area.pdf

*Exercises_Merging_L2 Chl_and_SST.pdf
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1. Create time series of images with WIM
« Load chlor_a, convert to Log-Chl scaling
« Make a standard image projection

E.g. Cut out your area of interest, remap to Linear, create coastlines
(with pixel value 1, i.e. black), fill land with pixel value 255
(white), create color scale, make a standard overlay with color
scale and land mask/coastlines that you will use in wam_series
and with WAM commands

Set the scaling to Log-Chl, stretch color range to 48-200 (= 0.05 to
10 mg Chl-a m=3) or 48-220 (= 0.05 to 20 mg Chl-a m), add
color bar in WIM with View-Annotate
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2. Run wam series

* First test with a few matching images! Match a single or a few
Images!

« Experiment! To create better-looking images use previously
generated overlays, remapping to another projection, annotating with
date, etc. Create a new folders for output:

2010\A2010 chl _mapped and 2010\A2010_sst_mapped
Save as both HDF and as PNG into the new output folder

« If you are satisfied with the layout (including annotations), run
wam_series for the whole series of images and create a uniform
series of images for your area of interest
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3. Use WAM commands

*Remap and composite daily L2 data

Chl:

wam_[12_map 204R01A201A*AC_OC.x.hafed 1km_chl 48 200.hdf 22 20

Move the daily files to A2010 chl_day

move 201A8*tht.* 2012010 chl_day

« Composite 5-day

wam_composite 2x 282010 chl_d&ymapped.hd med _1km_chl 48 200.hdf 22 20
move 2008cthf.* 201A2010_chl_5day

« Composite 15-day

wam_composite 2x 282010 chl_5dAjcomp.hdt5 med_1km_chl 48 200.hdf 22 20
move 201A8*tht.* 201A2010 chl_15day

« Composite Monthly data

wam_composite mdiah@A2010 chl_daymapped.hahed 1km_chl 48 200.hdf 22 20
chll_white_end.lut 48 200

move AchF.* 20132010 chl_month
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SST.

wam_[2_map 204P010 SSA201Xd*AC_SST.x.haled 1km sst 100 140.hdf 22 20

» Move the daily files to A2010 _sst_day

move 200A%st.* 201A2010_sst_day

« Composite 5-day

wam_composite 2x 282010 sst_ddymapped.hd med 1km_sst 100 140.hdf 22 20
hsl256 mk.lut 100 140

move 201A%sst.* 201A2010 sst 5day

« Composite 15-day

wam_composite 2x 282010 sst_5dAjcomp.hdf5 med 1km_sst 100 140.hdf 22 20
hsl256 mk.lut 100 140

move 200A%sst.* 201A2010_sst_15day

« Composite Monthly data

wam_composite mdiah@A2010 sst ddymapped.hahed 1km_sst 100 140.hdf 22 20
hsl256_mk.lut 100 140

move Ast.* 2012010 sst_month
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Other compositing programs:

Avam_composite_2x  (make composites of N days)
Avam_composite_last (make composites of LAST N days)
Avam_composite_list  (make composites using a LIST of images)
Avam_composite_runningmake running composites of N days)

1 C Mati Kahru, 2003-2010



Directory structure C:\Sat\Medit\...

After gzip Td and wam_compress_hdf files in
C:\sat\Medit\2010\A2010

C:\sat\Medit\2010\A2010_SST

After mapping with wam_series results in
C:\sat\Medit\2010\A2010 chl_mapped,
C:\sat\Medit\2010\A2010 sst_mapped

After mapping with wam_I2_map results in,
C:\Sat\Medit\2010\A2010 chl_day

C:\Sat\2010\A2010_sst_day

Composites in A2010 chl 5day, A2010 chl 15day,
A2010 chl _month; same for Terra, SeaWiFS
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Results in A2010 chl_month, A2010 sst_month

Chl, November, 2010
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