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Objectives & Learning Outcomes

* In this section you will learn:
— Collocate Bands
— Band Math (Math Band)
— Statistics
— Filter Band
— Pixel Extraction
— Combine (Mosaic) Two Images
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3. Recall that you reprojected and cropped a subset of data from the original L2
files for OC, SST, and IOP. The names of the files are as follows:

— A2015051184000.L2 LAC_OC reprojected_subset.dim (and supporting .data
file)

— A2015051184000.L2 LAC SST reprojected subset.dim (and supporting .data
file)

— A2015051184000.L2 LAC |OP reprojected subset.dim (and supporting .data
file)
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Beginning Steps

1. Open SeaDAS
Navigate to the Part 1 exercise folder you created in the first week
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Important Note

.

o If your reprojected_subset images are not cropped along the same geographic
coordinates across all files, then the following collocate bands steps will fall

 These reprojected subset image files all need to be cropped with the same
geographic coordinates

 If you need to repeat the cropping step in Exercise 1, do so now

* For the Part 1 exercise, we used the following geographic coordinates North =
30.485, South = 25.986, West = -84.551, East =-81.739

 You don’t have to use those coordinates, just be consistent across all of the files
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Beginning Steps

4. Create a new folder named SeaDAS _adv _skills and copy the .dim and .data
files for these reprojected subset files into that new folder

Today Previous 7 Days
) SalishSea » | A2015051184000.L2_LAC_IOP_reprojected_subset.data >
| SeaDAS_adv skills > A2015051184000.L2_LAC_IOP_reprojected_subset.dim

| A2015051184000.L2_LAC_OC_reprojected_subset.data >
Previous 7 Days A2015051184000.L2_LAC_OC_reprojected_subset.dim
| SuwaneeR > 7] A2015051184000.L2_LAC_SST_reprojected_subset.data >

Previous 30 Days A2015051184000.L2_LAC_SST reprojected_subset.dim
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Collocate Bands

Collocate Bands  + \When you wish to combine bands from different files for a given
scene, use the collocate tool. In this example, we are combining the
SST, I0OP, and OC data.

1. From the SeaDAS_ adv_skills folder, open:
— A2015051184000.L.2 LAC_OC reprojected subset.dim
— A2015051184000.L2_LAC SST reprojected_subset.dim
— A2015051184000.L.2 LAC _IOP_reprojected subset.dim

2. In SeaDAS, at the menu bar, click on Raster > Collocate

@ seadas SeaDAS File Edit View Layer Vector [JIFECTMl OCSSW Tools Analysis Window Help & <0 = & 100% B3
Q

[ ] [3] A2015051184000.L2_LAC_SST_reprojected_subset: DEM Band ... ng/SeaDAS_adv_skills/A2015051184000.L2_LAC_SST_reprojected_subset.dim] - [Session not saved] - SeaDAS 7.5.3
SHBS MR FEGHO om Lighm @ @\ 1 ipppiZlhlihhwldid
000 File Manager ath Ban
v & [1] A2015051184000.L2_LAC_IOP_reprojected_subset ———
> Metadata oca
g Bit Coding
s

> Rasters
vid [2] A2015051184000.L2_LAC_OC_reprojected_subset
Metadata
> Flag Bit Coding
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Collocate Bands

Collocate Bands 3~ Thjs will open a window. Select the OC " *

Source Files
. . Reference File (pixel values are conserved):
file as the Reference File and the SST B AACISO% 540002 A OO repmietet b

Dependent File (pixel values are resampled to those of the reference file):

fi I e a,s th e D e p e n d e nt Fi | e . [3] A2015051184000.L2_LAC_SST_reprojected_subset S

QOutput

4. Confirm that your entries for

A2015051184000.L2_LAC_OC_S5T_reprojected_subset

Reference F|Ie’ Dependent Flle’ and v Savefileas: BEAM-DIMAP

Directory:

O utp ut N am e m atC h Wh at yo u See I n {Users /sherry/ARSET_training/SeaDAS_adv_skills

¥ Open in SeaDAS

th e | m ag e to th e rl g ht . Naming the Target File Bands (based on the Source File names)

v Rename bands copied from reference file:  ${ORIGINAL_NAME}_R

¥ Rename bands copied from dependent file: ${ORIGINAL_NAME}_D

5. Click Run and wait a moment

Method: Nearest neighbour resampling

Run Close
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Collocate Bands

Collocate Bands 6, Repeat the collocate step using this =

Source Files
Reference File (pixel values are conserved):

n eWIy C O | I O C a.te d fi | e a.S t h e [4] A2015051184000.L2_LAC_OC_SST_reprojected_subset

Dependent File (pixel values are resampled to those of the reference file):

Reference File and the |OP file as the [1] A2015051184000.L2_LAC_IOP_reprojected_subset
Dependent File. N

A2015051184000.L.2_LAC_OC_SST_IOP_reprojected_subset

~
W

<

7- Conflrm that your ent”es for v Savefileas: BEAM-DIMAP

Directory:

Reference File, Dependent File, and

+ Open in SeaDAS

O utp ut N am e m atC h Wh at yo u Se e i n Naming the Target File Bands (based on the Source File names)

v Rename bands copied from reference file:  ${ORIGINAL_NAME} R

th e | m ag e to th e rl g ht . 7 Rename bands copied from dependent file: ${ORIGINAL_NAME}_D

Resampling

~

Method: Nearest neighbour resampling ]

8. Click Run and wait a moment

Run Close
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Collocate Bands

00

Metadata

except the newest file: A2015051184000.L2 s

Rasti

_LAC_OC_SST_IOP_reprojected_subset.dim S a0 868 1 659 v

[ angstrom_R_R

Collocate Bands 9, When processing is complete, close all files - EEEEmmTm

[ Rrs_412_R_R (412 nm)

10. Click on the Rasters folder in the File Bl e 43.R.2 443
Manager SRR

— Note the bands from both files are now in v 554255
this one s 2?2:252?2:23

B chlor_.

— Data products from the reference file are/gg;;

appended with “R” and the dependent Bpcrn
file are appended with “D” 0 par R 1

11. View the chlor a R R band

[ 12_flags R_R
[:| longitude_R_R
[ 1atitude R_R

D sst D R

O par_R_R

12. Try opening other bands and exploring this Q% s 05
region on the West Florida Shelf and B s o
Suwannee River Mouth @ for s 0%

[ longitude_D_R

NASA’s Applied Remote Sensing Training Program
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Collocate Bands

Coll Band w1
ollocate Bands 13 |f you prefer to reduce the number of gty
Rrs_469_R_R
" " - aot_869 R_R Aerosol optical thickness at 869 nm [Reprojected with source vali Rrs_dBB_R_R
a n S I n t IS I ‘ ! y yo u C an u S e t e angstrom_R_R Aerosol Angstrom exponent, 443 to 865 nm [Reprojected with sou Rrs_531_R_R
v Rrs_412_R_R Remote sensing reflectance at 412 nm [Reprojected with source v Rrs_547_R_R
, Rrs_555_R_R
R aSte r > ‘ ro to O I v Rrs_443_RR Remote sensing reflectance at 443 nm [Reprofected with source v Rrs 645 R R
e « Rrs_459_R_R Remote sensing reflectance at 469 nm [Reprojected with source v Rrs 667 R R
+ Rrs_488 R R Remote sensing reflectance at 4 88 nm [Reprojected with source v Rrs_678_R_R

chlor a R R
Kd_490_R_R
12_flags_R_R

14. Select Band Subset instead of "

v Rrs_555_R_R Remote sensing reflectance at 555 nm [Reprojected with source v longitude R R

1o
Mol
S p ati al S u b S et y aS u S e d e arl i e r v Rrs_645_R_R ::'E:e sensing reflectance at 645 nm .I'Repmjec::ed with source v W
ol
t

e sensing reflectance at 547 nm [Reprojected with source v

« Rrs_667_R_R e sensing reflectance at 667 nm [Reprojected with source v
12_flags_D_R

v Ris 678 R R e sensing refiectance at 678 nm [Reprojected with source v !QMW
adg_443_giop_D

15. Use the Crop > Band Subset tool to
create a new file that includes the et storage sze 20 L850,
following bands o |

16. This will create a new file that will be visible in the File Manager
pane to the right. Be sure to right click on the file and save it with a
new name: A2015051184000.L.2 LAC_combined.dim

17. Close all of the other files and explore this one by opening the
chlorophyll, SST, and adg 443 giop data layers

18. Close all of the image layers in the viewing window

latitude D R
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Band Math (Math Bands)

 Sometimes it is useful to gain insight from imagery by performing

Band Math math on the bands

 NASA uses a number of chlorophyll algorithms because conditions
vary regionally and different algorithms are tuned for different

regions

 The data product we’ve been focused on during these exercises is
named chlor_a, but there are other algorithms

A more detailed description of a number of algorithms, including
chlor_a, can be found here:
— https:.//oceancolor.gsfc.nasa.qov/atbd/chlor_a/
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Band Math (Math Bands)

.

 For this band math section of the exercise, we will compute the
Band Math Color Index (Cl), which can be used as an intermediate step to
compute chlorophyll

 The Cl equation:
CI = Rys (/lgreen) - [Rrs (/‘Lblue) + (flgreen - Ab!ue)/ (/’lred - llblue) * (Rrs (/lred ) — Rys (/lblue))]

* The R, wavelengths in the Cl equation above map to the following
MODIS band colors

“Color” R A (nm)

h NASA’s Applied Remote Sensing Training Program
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Band Math (Math Bands)

1. In SeaDAS, double click on the R image layers corresponding to
Band Math the blue, green, and red bands in the CIl algorithm

2. Apply land masks
3. Tile the images horizontally

A EEL Nl ZFEGEHIA EY Ik @C\ AEew Ox (P08 0T A el d

a)aXs] File Manager x A% 6] Res B6T AR X 2000 Pixel Info
v il [6) AZ015051184000.L2_LAC & Geo-location a'®
» I Metadata 16} Res_443_F F ® [@ (5] Rrs_667_RR image-X  Invalid pos.  pixel

image=Y  Imalid pas. pixel
Longaude  Invalid pos. degree
Latude Imvalid pos. degree

Man-¥ Imraliel e %

B Rasters S
Rrs_443_R_R Invalid pes.  sra-1
Rrs_555_R_R Invalid pos,  sra-1
Rrs_667_R_R Invalid pos.  sra-1

* 1 Flag Bit Coding

hd Rasters
O rrs_412_R_R (412 nm)
W Rrs_443_R_R (443 nm)
[ Rrs_469_R_R {469 nm)
IO rrs_488_R_R (485 nm)
E Rrs_$31_R_R (531 nm}
[ Rrs_547_R_R (547 nm)
B #rs_555_R_R (555 nm}

@ Flags g%
12_flags R_R.AT... Invalid pos.
12_flags_R_R.LAND Invalid pos,
12_flags_R_R.PRO... Invalid pos.
12_flags_R_R.HIG... Invald pos.
1 flane B 8 HET  leueld anc

Snap to selected pin

[ chior_a_R_R

[ kd_490_R_R (490 nm)
O 2_fags kR

[ longaude_R_t
[ tannude_R_R
Esstor

O 12_flags_B_R

@ kngiude_D R
& atitude_D_R

[ adg_443_giep_D
@ adg_s_giop_D
O 12_flags_©

[E engiude_D

& atiude_D

D00  Navigation Controls

4 EERY

Rl M & Layer . | E Mask 8 cColor 150:1 [+
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Band Math (Math Bands)

4. Access the Math Band tool either from the
Band Math menu bar, Raster > Math Band, or from the
toolbar with the math band icon:

5. Click on it. It should show the combined file
you just created.

6. Give the new band you are about to
create the name: Cl

7. Use the Edit Expression tool to enter the
Math Band expression

NASA’s Applied Remote Sensing Training Program

Target file:
[6] A2015051184000.L2_LAC_combined °

Name: Cl
Description:

Unit:

Spectral wavelength: 0.0

v Virtual (save expression only, don't store data)

v | Replace NaN and infinity results by NaN

Math Band expression:

Edit Expression...

OK Cancel Help
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Band Math (Math Bands)

 We advise you use the expression editor for the math band instead
Band Math of tying the equations out in the Create Logical Expression (Math)
Band window.

8. Click OK to close the Expression Editor

Data sources: Expression:
Rrs 412 R R @+ e Rrs 555 R R - (Rrs 443 R R + (555 - 443)/(667 - 443) *
Rrs 443 R R (Rrs_667_ R R - Rrs_443 R R))
Rrs 469 R R e - @
Rrs 488 R R
Rrs 531 R R e * @
Rrs 547 R R
Rrs 555 R R e/ e
Rrs 645 R R
Rrs 667 R R (@)
v Show bands Constants...

v Show masks

<> <>

Operators...
Show tie-point grids

Show single flags v I ﬁ @ Sl

Functions

OK Cancel Help

NASA’s Applied Remote Sensing Training Program 15
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.

9. Click OK in the Create Logical Expression (Math) Band window to
Band Math begin the process

Band Math (Math Bands)

10. When the new band appeatrs, it is a virtual band. In the File
Manager, right click on this new CI band and select Real Band.

11. The band should appear in the viewer. Give it a land mask and
adjust the color manager so that you can view variability in the CI
over the West Florida Shelf

12. Right click on the file (A2015051184000.L2 LAC_combined.dim)
and select Save as...

13. Save it by the same name, overwriting the original
14. Close all image layers

f* ‘
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Statistics

1. Double click on the image layer named sst D R

Name: ieeR_Mouth

Click on the pin manager » Label:  eeR Mouth
>tatistics 3. Click on the create and add new pinicon [ in  Pescrpton

the pin manager window S css

Latitude: 29.29272 deg

4. Name and label the new pin SuwanneeR_Mouth  iongitude: _g3.18172 deg

and give it the following decimal degrees Pixel X:  2396715-4 pixels
latitude and longitude: 29.29272, -83.18172 B ¢ 50053 R

Use pixel pos

OK Cancel

NASA’s Applied Remote Sensing Training Program
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Statistics

Statistics

5. Navigate to the Mask Manager along the left
pane of the viewer

6. Click on the Expression Editor function icon
located within the Mask Manager

 We are going to create a mask that includes sea
surface temperatures (SST) in the range of 9° C to 13°
C

 Note: Do not confuse this function icon with the
other function icon on the main tool bar

NASA’s Applied Remote Sensing Training Program

O O 0  Mask Manager - [6] sst_D_R

Ei FileM.. |5 Layer ..

@ Name Color
LAND_R_R

ABSAER_R_R
ATME,

CLDICE_R_R

FILTER_R_R [
HIGUNT_R_R [ 2...
HILT_R_R 2.
HIPOL_R_R | .

HISATZEN.R_R [ |1...
HisoLzen R R I 1...
...
MAXAERITER_... [0 1...
MODGLINT_R_R [ 1...
NAVFAILRR N 2...
NAVWARN_R_R I 2...
PRODFAILRR [ 2.
PRODWARN_R_R I 2...

LOWLW_R_R

SEAICE_R_R 2...
STRAYLIGHT ... [ 9...
Tureiow R_R [ 1...

Quality 12 R R [l o....
Quality 13_R_R [ 0.,...

Water_R_R o
LAND_D_R o
ABSAER DR [ [2..
atmMraLD R I 2.

ATMWARN_D_R I 2...
BOWTIEDEL DR [ | 1...

FinrAan mon I}

TMWARN_R_R [ 2...
BOWTIEDEL R R [ | 1...
cHiFAILR R M ...
CHLWARN R R [ 1.
[]e..
coasTzRR N 1.
coccoLTH_R_R N o....

Tran... Des

0l2_f
ol2_f
olz2_f
ol2_f
ol2_f
ol2_f
ol2_f
ol2_f
ol2_f
ol2_f
012_f
012_f
0l12_f
0l2_f
0l2_f
0l2_f
0l2_f
0l2_f
ol2_f
olz2_f
olz2_f
0l2_f
ol2_f
ol2_f
ol2_f
0 Prov
0 Bes
0 Not
012_f
0l12_f
0l2_f
0l2_f
0l2_f

©

Z Mask.. | @ color..
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Statistics

7. Enter the expression you see below

Data sources: Expression:
StatIStICS Rrs 678 R R | @ and @ sst D R <= 13 && sst D R >= 9
chlor_a R_R
Kd_490_R_R @ or @
12 flags_R_R |
longitude R R | not @
latitude R R |
sst D R (8)
12 flags D R

v Show bands

Constants...

Operators...
Show masks P

> Ky >

Show tie-point grids Functions...

Show single flags % @ Ok, no errors

OK Cancel Help

8. Click OK
9. Rename this new region of interest mask as ROl _1

10. Change its color so the ROI has high contrast with the underlying
image

NASA’s Applied Remote Sensing Training Program 19
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Statistics

S EEs NP R FEEH#CD @Y » 0@ BB 0w\ A ifp L Tl killa il

OO0 Mask Manager - [6] sst_D_R | [6) sst.D.R X 000 Pixel Info

@ Name . Calor  Tran. Des fix) @ Geo-location a'%
Quaity L2 0R 0.  OPro LA B (6] sst.D_R Image-X  Invalid pos. pixel
oiocll— L o ol

. . Water_D_R o 0 Not # Latitude Invalid pos. degree
StatIS'[ICS LAND_D Mlo. o Map-X Invalid pos.  °

ABSAER_D ... ol2_f Map-Y Invalid pos.  *°
ATMFAIL_D .. ol2_f
ATMWARN.D [ 2... 0l2_f
BOWTIEDELD [ 1. 0l2_f [ Rasters &1
CHLFAIL_D ... 0l2_f sst_ D R Invalid pos. degree_C
CHIWARN D [ ] 1. 012_f
CLDICE_D =i 012_f
COASTZ_D | B 0lz2_f
coccoutH D [l o.. 0l2_f
FILTER_D .. 0lz2_f
HIGLINT_D .. 0l2_f
HILT_D 2. 0l12_f & i1 @
RIPOLD ! L o2 Snap to selected pin
HISATZEN.D [ | 1. 012_f
HISOLZEN_D I 012.f OO0 Mavigation Controls
LOWLW_D o, ol2_f @s
MAXAERITER_D [0 1... 012_f Q
MODGUINT D [ 1... ol2_f @
NAVFAIL_D .. 012_f
Navwarn D I 2. 012_f ®g
PRODFAIL_D I ... 012_f
PRODWARN_D M 2... 0l2_f
SEAICE_D [a.. olz2_f
STRAYUGHT D [ o... 0l2_f
TURBIDW_D | B 0l2_f
Quality 12 0 [l o.. 0 Pros
Quality 13 0 [ o,. 0 Bes
Water_D o 0 Not
pins - 2... 0.5 Mas

ROI1 .. o0.5sst

(2)

8 File M. |SLayer.. SiMaskusl @ Color..

157.4:1 0° 3
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Statistics

11. Select the statistics tool on the toolbar. | This will open a window

that at first will not have any statistics:
StatIStICS AfA Statistics - [6] sst_D_R

Regional = Quality  Criteria »

Band Search Filter

Rrs_412 R_R
Rrs_443_R_R
Rrs_469_R_R
e Rrs_488_R_R
statistics
computed Rrs_531_R_R
Note: Rrs_547 R_R
requires n___rcee oo
aview Select All Select None
window
to be
selected

Run Reset @
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Statistics

12. You will need to make choices of what you would like to include in
the statistics run. In this example, we will choose the bands:

StatIStICS - C h | O r_a. a0 Statistics - [6] sst_D_R

—_ SST z--: Regional Quality Criteria #»

—_ ad g_443_g|0p Band Search Filter

chlor_a_R_R

- Kd_490 Kd_490_R_R

12_flags_R_R
NO_ . longitude_R_R
statistics atitud
computed atitude_R_R
Note: sst D R
requires = -—
a view Select All Select None
window
to be
selected

Run Reset @

NASA’s Applied Remote Sensing Training Program
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Statistics

Statistics

13. Click on Regional and leave the
defaults as they are

14. Click on Quality and select the ROI 1
mask you just created

NASA’s Applied Remote Sensing Training Program

(w]

(w]

No
statistics
computed
Note:
requires

a view
window
to be
selected

No
statistics
computed
Note:
requires

a view
window
to be
selected

Statistics - [6] sst_D_R

Bands o) ot Quality  Criteria

¥ Include Unmasked (Full Scene)

1~ Mask Search Filter

LAND_R_R
Water_R_R
LAND_D_R
Water_D_R
LAND_D
Water_D

Select All 7 Select None

Run Reset

Statistics - [6] sst_D_R

Bands  Regional : Criteria

¥ Include Unmasked

1~ Mask Search Filter

TURBIDW_D
Quality_L2_D
Quality_L3_D
Water_D
ROI_L
Select All Select None

Mask Grouping INDIVIDUAL

Run Reset

23
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Statistics

15. Click on Criteria

16. Click on the Fields button and turn on Include
Statistics 556

Statistics - [6] sst_D_R

Bands  Regional  Quality

< Fleles Format >

v Include Total Pixel Count
Include Median
v Include Min/Max

Include Thresholds

No statistics computed

v Include Binning Inf
Note: requires a view window to be selected nciude Binning nto

v Include Band MetaData
v Include File MetaData

¥ Include Mask MetaData
¥ Include Time MetaData

Run Reset

17. Review the settings and click Run

NASA’s Applied Remote Sensing Training Program
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Statistics

 The output should automatically populate the statistics window

» Explore this window - scroll along the right to see both sets of figures
Statistics

000 Statistics - [6] sst_D_R

Fracuon_vang U349 9,000 o —

Mean 0.0934 " ) B0 1 ®
Minimum 0.0193 E] 5,000 =

Maximum 4.7537 a 7,000 2 M

Standard_Deviation 0.1680 #* 60 1

Variance 0.0282 g 6000 _E

Coefficient_of Variation 1.7986 T 5.000 = 50

Total_Bins 1000 § 400 § 40 |

Bin_Width 0.0047 = ¢

Bi_Min 0.0103 g 3000 g 304

Bin_Max 4.7537 “ 2000 20 4

80%Threshold 0.1045 .

85%Threshold 0.1329 1,000 101

90%Threshold 0.1945 i} 0 - -
95%Threshold 0.2939 0.05 0.10 0.15 0.20 0.25 0.05 0.10 0.15 0.20 0.25
98%Threshold 0.5211 adg_443_giop_D (m~-1) adg_443_giop_D (m~-1)
adg_443_giop_D (quality_mask=R0OI_1)

Regional_Pixels 113278 100

Valid_Pixels 3073 55 —
Fraction_Valid 0.0271 501 901

Mean 0.4562 B0 {

Minimum 0.0342 § 45 z

Maximum 4.7537 a 4 £ 701

Standard_Dewviation 0.4557 # 35| g 60 {

Variance 0.2077 £ 35l £

Coefficient_of_Variation ~ 0.9989 z = 509

Tatal_Bins 1000 g 2 E 40 {

Bin_Width 0.0047 3 20 o

gin_Min 0.0342 g 5 & 9

Bin_Max 4.7537 e 20

80%Threshold 0.5675 104 0

85%Threshold 0.6619 51 -

90%Threshold 0.8979 0 Jl-l-lnﬂ‘-limli- 0

95%Threshold 1.3887 02 03 04 05 06 07 08 05 1.0 1.1 12 1.3 0.2 0.3 04 05 06 07 08 09 10 1.1 1.2 13

Statistics Spreadsheet

File# Band Regional_Mask Quality Mask Regional Pixels WValid_Pixels Fraction Valid Mean Minimum Maximum Standard_Dewviation WVariance Coefficient_of Variation Total E
[ chlor_a_R_R 113278 64029 0.5652 L6024  0.2266  97.308% 3.3117 10.9674 2.0668 1000
5] chlor_a_R_R ROI_1 113278 4935 0.0436 B.4852 0.2783 B2.5525 6.7872 46.0664 0.799% 1000
] Kd_490_R_R 113278 63033 0.5644 0.1344 0.0440 5.9154 0.1977 0.0291 1.4711 1000
3 Kd_490_R_R ROI_1 113278 4868 0.0430 0.5476 0.0482 5.9154 0.4018 0.1614  0.7337 1000
[ sst DR 113278 65906 0.5818 17.3253 B8.7400 22.7100  2.9878 B.9269 0.1725 1000
B sst_D_R ROI_1 113278 5909 0.0522 11.8024 9.0200 13.0000 0.B87B 0.7882 0.0752 1000
[ adg_443_giop_D 113278 61699 0.5447 0.0934 0.0193  4.7537 0.1680 0.0282 1.7986 1000
3 adg_443_giop_D ROI_1 113278 3073 0.0271 0.4562 0.0342 4.7537 0.4557 0.2077  0.9989 1000
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Statistics
 These are the statistics for the full scene and the scene bounded by
the ROI_1 mask
Statistics  Because the ROI_1 mask is so large, the shapes of the figures are

similar

* Look closely at the statistics output at the bottom in the statistics
spreadsheet pane. Look for adg_443 giop and you will see the
number of “Valid_pixels” for the full scene is greater than for the
ROI_1 mask. The statistics for ROI_1 are being computed on a subset
of the full scene.
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Statistics

« Remember, adg 443 giop is an estimate of light absorption by
detrital matter (d) and colored dissolved organic matter (CDOM)

Statistics e The Suwannee River is a “blackwater river” and carries high
concentrations of CDOM

» Before the river plume fully mixes with the surrounding waters and
warms to their temperatures, this high adg 443 signature is notable
and indicative of low salinity water
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Statistics
 Light absorption by CDOM can be used as a proxy for low salinity
water in coastal systems
Statistics e Every river system has a unique CDOM-salinity signature

e [tis important that if you are developing a CDOM-salinity algorithm
that you create the algorithm using in situ measurements from the
region of interest
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Statistics

18. Close the statistics window

19. We’ll use the scatterplot tool as a way to explore relationships
Statistics between variables. Click on the Scatterplot Tool icon [«

20. The scatter plot window will open. Use the ROI mask Water D,
sst D_R for the x-axis and adg_443_giop D for the y-axis

21. Click on the Refresh View icon &=
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Statistics

o8 Scatter Plot - [6] chlor_a R_R

* This plot shows a scatter plot for the i .. T

entire water area, not just the masked e o —
Stat|St|CS area l;«r;; : ':u Imnljmax

* As temperature decreases, o
adg_443_giop increases e e s

e This plot shows the relationship of & s
temperature to light absorption by o=
CDOM described in the previous as o
section

22. Close the Scatter Plot window
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Filter Band
* The filter band creates a band by applying a convolution or non-
linear filter to an existing band
 This tool can be used to enhance features in an image
Filter Band « SeaDAS has a number of filter options, as well as the option for user-

supplied filters

o Options for filters include functions to
— smooth and blur the image
— adjust for stray light
— detect lines and gradients
— sharpen
— enhance discontinuities
— apply a number of non-linear and morphological filters

h NASA’s Applied Remote Sensing Training Program



https://arset.gsfc.nasa.gov/

Filter Band

1. To use the tool, click Raster > Filtered Band to open

- . v Smoo.th and Blurr S
the Create Filtered Band window e -
[ Mean 4.5 Pixel Radius }_
. . 5l arithmetic Mean 3x3 -
2. Below are some examples of filters applied to the i e
. . tﬁ: Low-Pass 1.5 P?xel Rad?us (1/r2)
Filter Band KD_490 band. Try a few band filter methods to gain =i
— | Low-Pass 3x3
an understanding of how they modify the data e
[ straylight Low-Pass 1.5 Pixel Radius (1/r2)
. . . . [ Straylight Low-Pass 2.5 Pixel Radius (1/r)
3. When finished, close all of the image windows e e
[ straylight Low-Pass 3.5 Pixel Radius (1/r2)
S HBANSEe ZIGEHO \@F 2 ER Boow\ o ipAIThkbikldd Eand name:lKd 490 R R am3
] e — Number oferaions: 1 :
iy Kd_490 Kd_490 Arithmetic Mean (3x3) f i
o 3 - .'\’ , h-\ . P oK Cancel Help

[ kd_490_8 R (490 am}
O 2 ug 5 8
[ longiude % R

11019 1 o
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Pixel Extraction

1. Double click on the chlor_a image layer
2. Using the pin tool, drop a pin into the scene
3. Launch the Pixel Extraction tool via Tools > Pixel Extraction

® seadas SeaDAS File Edit  View Layer Vector Raster OCSSW Analysis  Window  Help h O T 4 00%ER

P . I E . [ N [6] 851 DR - [*/Users/sherry/ARSET_training/Seafiil - 8 50 it e 1 Ev:l:achf:;:‘el valas givon a list n:!dqoograpniu’ + 5eaDAS 7.5.3
p— = 7 - points ann of maro data products, r
IXe XtraCtlon = Boagd®=F0@EHD ~EY |k ceo-coding Attach. eI L A e el 1AL
ann File Manager 1] B AB0_RA 3| (a¥aler Pinel Info
v i [6] A2015051184000.L2_LAC D Bands... @ Geo-location =]
r Meadam L L] Image-X Invalid pos.  pixel
» I Flag Bit Coding Module Manager... mage-¥  Imvalid pos.  pixel
v i Veewors : @ script Console ~Xs ng&tdme Irwa::: pas. geqree
Text Annotatien Manager Latitude Invalid pos.  degree
:”'"’ " Map-X Imvalid pos.
g otsnd_contral_points Map-¥ invalid pos.
i rext_annatations
v i Rasters
Rrs_d17_R_R (412 nm)
—ogtio E Rasters Ll

[0 Rrs_443_8_R (443 ne}
[ Rrs_489_R_R (469 nm)
] Res_s85_R_R (488 nm)
[0 Res_531_R_R (531 nm)
O Rrs_547_R_R (547 nm)
[Z] Rrs_555_R_R {555 nem)
X Res_BAS_R_R (645 nmp
[ Rrs_667_R_R (667 nm)
[ Res_678_R_R (678 nm)
[ chior_a_R_R
B kd_490_R_R (490 nmi
[ 12_flags_R_R
[ tongitude_R_R
[ tavitude 8 R
a
[ 12_flags_0_R
3 tongirude_D_R
[ tatitude_D_R
@ adg_443_giop_D
[ adg_s_giop_0
O 12_flags.0
1 tongitisde_r
(2] tatitude_o
Lu]
[ kd_490_R_R_hp31 (490 nm)
[ kd_490_R_R_am3 (490 nem)
O kd_490_R_R_ame_2.5px (490 nmi

Kd_490 R_R Invalid pes.  mh-1

EEEN ¢c @ O
Snap to selected pin

OO0 Navigation Contrals

4 FEEE

g FlleMe| &8 Layer & Mark Q Color 164011 [t
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Pixel Extraction

4. This will open a new window. On the Input/Output tab, update the
entries for Output Directory

File Help

Parameiers

Source Paths: [6] A2015051184000.L2_LAC_combined T

Pixel Extraction

Time extraction: Extract time from product filename

Output directony: [Users /shenry /ARSET training/SeaDAS_adv_skills

File prefix: pixEx

Extract Close Help
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Pixel Extraction

5. On the Parameters tab,
change the window size to a e —
3x3 pixel box

6. Choose a pixel value
Pixel Extraction aggregation method as export Ztands [ Tie-poinegrids — basks

Window size: 3 Ix3
I I I e an Pixel value aggregation method: mean
Expression: Use expression

7. De-select tie-points grids and
masks

8. When satisfied with your e Shscte | [om

Google Earth export: ¥ Export output coordinates to Google Earth (KMZ)

ChOICeS’ CIle EXtraCt Match with original input
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Pixel Extraction

* This produces an output text file, which you may
wish to open using spreadsheet software

e This example only shows pixel extraction using a
pin
Pixel Extraction o [tis also possible to provide a table of

coordinates for the extraction of multiple
locations

9. Save and close the file

NASA’s Applied Remote Sensing Training Program
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ol wl| w|wlw|w|n| ||l nl o] N ] o] e e ] ] ] - -] =
bW N~ o|lwleNlcvslwN R clv e Novslwn~o/P RN UEIWN -

A

# BEAM pixel extraction export table

#
# Window size: 3
# Created on:

ProdID

CoordID

Name

Latitude

Longitude

PixelX

PixelY

Date(yyyy-MM-dd)
Time(HH_mm_ss)
Rrs_412 R_R_mean
Rrs_412_R_R_sigma
Rrs_412_R_R_num_pixels
Rrs_443 R_R_mean
Rrs_443 R_R_sigma
Rrs_443_R_R_num_pixels
Rrs_469_R_R_mean
Rrs_469 R_R_sigma
Rrs_469_R_R_num_pixels
Rrs_488 R_R_mean
Rrs_488 R_R_sigma
Rrs_488_R_R_num_pixels
Rrs_531 R_R_mean
Rrs_531 R_R_sigma
Rrs_531_R_R_num_pixels
Rrs_547 _R_R_mean
Rrs_547 R_R_sigma
Rrs_547_R_R_num_pixels
Rrs_555_R_R_mean

Aee FEC B B Aleea s

5/9/19 9:02

0
1

pin_1
28.844902
-83.244217
125.5
157.5
2/20/15
18:42:30
0.00245422
2.80E-04
9
0.00439933
3.91E-04
9
0.00653422
4.73E-04
9
0.00790978
5.73E-04
9
0.00964267
7.05E-04
9
0.00966578
7.15E-04
9
0.00904067

L Y laY ]
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 We’ll demonstrate the last section with images from the Salish Sea
region of northwest Washington State, U.S. and southwest British
Columbia, Canada

Combine (Mosaic) Two Images

 The files used in this section include:
— A2018136213000.L.2 LAC_OC _SST.dim (and supporting .data file)

Combine — A2018136213500.L.2 LAC OC _SST.dim (and supporting .data file)
fﬁf;’;i‘? fwo  These are reprojected, collocated files of the region that include
ocean color and sea surface A T I LG G T

temperature

uuuuuu

« The region of interest is the greater Salish
Sea, but one image did not capture the
entire region. There is a need to mosaic
two images together.
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Combine (Mosaic) Two Images

File Help

1. Find and click the Mosaic tool # on the

toolbar

JUsers/sherry/ARSET _training/Salish/A2018136213000.L2_LAC_OC_SST.dim
JUsers/sherry/ARSET _training/Salish/A2018136213500.L2_LAC_OC_SST.dim

2. A window will open. Click the plus sign
under Source Files and add the two
collocated files

Combine 3. Enter a new name for the output file
(Mosaic) Two

Images 4. Choose the directory path to the folder
containing the original data for this scene

fUsers (sherry/ARSET training/Salish

+ Open in S5eaDAS

Close
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Combine (Mosaic) Two Images

5. Click on the Map Projections Definitions
tab e

Geodetic datum: W

6. Edit the mosaic bounds to subset the
mosaicked image to the region of interest

Orthorectification

Orthorectify input products

7. Click on the Variables & Conditions tab

Mosaic Bounds

E:N(,’gzgiigfmo 8. Just below Variables, click on the Choose
Images bands to process icon to open this window B :

 Kd_4onp  Diffuse attenuation coefficient at 490 nm, KD2 algorithm S 9 . S e I e Ct al I Of t h e R rs

v Res_531R Remote sensing reflectance at 531 nm [Reprojectad with s

v Rrs_S47_R Remote sensing reflectance at 547 nm [Reprojected with s o I T
 Res 555 R Remote sensing reflectance at 555 nm [Reprofected with s al I S , ( : r] O r a : ’

v Res 645 R Remote sensing reflectance at 645 nm [Reprojecrad with s
7 Res57 R femate sensing reflectance at 657 am [Reprojected with 5 K d 4 9 O a n d a n O t h e r Run Close
7 Rrs 678.R Remote sensing reflectance at 678 nm [Reprojected with s y
““““““ m_R Aerosol Angstrom exponent, 443 to 865 nm [Reprojecred v - .
(oo Aerosol optical tickness at 869 mm [Reprojected with s00 b a n d S Of I n te re St
Sea Surface T th source va

chl ocx g Chlorophyl Concentration, OC3 Algorithm [Reprojected wi
| chior_a_R Chiaraphyll Concentration, OCI Algorit] hm [Reprojecte o wil

10. Return to the Variables &
o cnc Conditions window
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Combine (Mosaic) Two Images

11. Under Variables, click on the plus sign and s
scroll to the bottom of the list of data e
products
12. Name the new variable, LAND, and then 7. oo o0
click on the ellipses to the right of the o ome
Expression box e
Combine 13. This will open the Expression Editor Ssove
(Mosaic) Two _ _ sy Ea
Images 14. Click the button next to Show single flags ge o
15. Select 12_flags_R.LAND
16. Click OK
17. Click Run e
18. When itis completed, the new file will
appear in the File Manager. Close the

mosaic tool.
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Combine (Mosaic) Two Images

19. If you click on the Layer Manager, it will be empty. We need to
manually add the land mask to the file. On the left side of the
viewer, click on the Mask Manager tab.

20. Click on the Create a new mask based on math icon
21. This will open the Create Logical Expression Mask

Combine 22. Scroll through the data sources to the LAND band and select it
(Mosaic) Two
Images 23. Click OK

sst D count

LAND_ count

Constant =
v Show bands
Show masks Epesay v
Show tie-point grids Functions... S T - -
Show single flags ﬁ' EEE @ iﬁj QJ-EJ Ok, but not a boolean expression.

0K Cancel Help
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Combine (Mosaic) Two Images
24,

25.
26.
27.
Combine 28.

(Mosaic) Two
Images

29.
30.

31.
32.

h NASA’s Applied Remote Sensing Training Program
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This will cause a new mask to appear in the Mask Manager.
Double click on the name and change it to LAND

Double click on the color and change it to black
Double click on Transparency and change it to zero
Return to the File Manager and open chlor_ a R

Go to the Layer Manager and turn on the LAND mask by clicking
the button next to it

Right click on the mosaic file in the File Manager and select Save
AsS

Overwrite the existing file to preserve the land mask you just
created

Close the original two files used to create the mosaicked file
Congratulations on creating a mosaic!
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