Demonstration: Assessing MODIS L2 data with In Situ Data —
Calibration of algorithm to derive Chl-a




ODbjectives

e Upload in situ measurements into SeaDAS

« Use SeaBASS data in SeaDAS

« Compare in situ measurements with satellite derived measurements

o Calibrate Chl-a algorithm coefficients based on in situ measurements
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Sea BASS SeaBASS Search
S e aBASS We bS i te Home | AboutSeaBASS ¥ GetData ¥ G Wik | Lists ¥ R contact Us

Search Type:

File Search Validation

L]
I I tt p S . //S( E a_ b aSS . g SfC . l I aS a_ . g OV The File Search allows visitors to search the bio-optical archive for in situ measurements of apparent and inherent optical properties, phytoplankton pigment concentrations, and

other oceanographic and atmospheric data. Search results return a list of matehing data files which may be viewed, downloaded, mapped and plotied. Data access and use are
governed by the SeaBASS Datz Access Policy.

General Search Parameters:

.
F I I e S e arC h . Modify any of the following parameters to focus and limit your search results.
L]

Measured between the dates of 2001-01-01 and 2018-08-15

Archived between the dates of 2000-01-01 and  2018-09-15

-Measurement dates

Within the coordinates:”

LO Cati O I I Center on 0°  Center on 180°
-

-Parameters measured (Products)

File Search Parameters:

Click on Perform File Search

Water Depth:

I
. Minimum (in meters): 0 Maximum: 997
N 3375 Data Type: ail <]
W -99.48 Reset E:|-79.80 Wavelength Options”: @Al (Multispectral (_ Hyperspectral
S: 18.28 _ .
Include Optically Shallow Measurements”: @No Yes | Exclusively

Products”:

©Find files containing any of the selected products
Find files where all the specific products entered below were measured in the same cruise
Don't filter based on products

Grouped Products:
AOP [CIPAR Kd a b bb
c DC PC SPM [JAOT nutrients
CTD fluorescence productivity E Chl HPLC

Specific Products:

Perform File Search [L=]
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SeaBASS - Search Results

Visualize results in different ways:
SeaBASS

Home AboutSeaBASS ¥ GetData V¥ Coni

Contact

ute Data ¥ Wiki | Lists ¥

Search Parameters:

Date Measured  2001-01-01 o 2018-09-15

Date Archived  2000-01-01 to 2018-09-15

North 3084
South 16.47

West 0870
East -78.10
Water Depth 0.0 10 10000
Products chi

Share Search Parameters Map data ©2018 Imagery ©2018 NASA | Terms of Use

Total number of files: 144

Map All Download All [~ |Include all associated files.

I Results l Download Selection

Show [ECIE® entries search: (Y S Parameter x: auglOgom_HPLC.csv (date_time, tchl, depth)
. ~
date_time e o e s L s e B e A S m s s
File Plot &  Archive & . + 4
Parameter y: &
BIGELOW/PHINNEY/el0801/archive/el0801mt.txt map. plot archive documents tehl I 1
COLUMBIA_U/subramaniam/LAMONT_GOM/augl0gom/archive/augl0gom_HPLC.csv map plot documents Parameter z: 6 —
depth
COLUMBIA_U/subramaniam/LAMONT_GOM/jull1gom/archive/julllgom_ HPLC.csv lot archive documents
/s i _GOM/julllgom/ efjulllgem | P Create Plot L | |
COLUMBIA_U/subramaniam/LAMONT_GOM/jun15gom/archive/lun1Sgom_HPLC.csv archive documents I 1 |
- ar .
NASA_GSFC/GEOCAPE/gomex_2013/archive/GEQ_CAPE_GOMEX_Pigments.txt archive documents E L 4
]
NOAA_MESDIS/ondrusek/VIIRS Validation/VIIRS 2015 _fosterfarchive/JPSS_15_LWN_CHL.sb map pl documents
NRL/cojet_4/archive/HPLC_Cojet4_2001_0.948.txt map plot archive documents 2 |
NRL/cojet_5/archive/01dec03 Cojet5 hplc 0.948.txt map plot archive documents
L o 4
NRL/cojet_TII/2K/HPLE._CoJet3_Lgssur_CHL-c3_corrected_0.948.txt map plot archive documents I o o 0
ok a0 Bo - o8 o P o © i
NRL/cojet_III/2K/HPLC_Colet3_Ccolor_CHL-c3_corrected_0.948.txt map plot archive documents L | | | | 4
L L PR L L L L L i PR T— P— -~
2010-08-22 2010-08-28 2010-09-02 2010-09-09

Showing 1 to 10 of 144 entries 2 3 4 5815 Next Last
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SeaBASS data

 Format is key when uploading in situ
observations into SeaDAS

e Recommendations:
e Try not to manipulate data in spreadsheets

e Use Plain text in text editors
e Save as tab delimited

e Downloading data from SeaBASS doesn’t

guarantee data will upload into SeaDASS.
Format needs to be reviewed
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SeaBASS data

e Original file downloaded from SeaBASS e Reformatted dataset

e e Mar2018.Optical Leyers_hpic_ed5. 21 1
L ] [ ] Mar2016_Optical _Lar hplc.txt ,bEQin_header
/begin_header ’ S /received=20170221
/regei;ed 20170221 /identifier_product doi=10.5067/5eaBASS/0PTICAL_LAYERS/DATAQO1 |
: _ /investigators=Rick_Gould
ﬁigsgﬁiigEEEEQOd:E: ggﬁlé@ 5067/5eaBASS/0PTICAL_LAYERS/DATAQ01 /affiliations=Naval_Research Laboratory Stennis_Space_Cent 1
/contact= gould@nrlssc navy. mil H

/affiliations=Naval Research Laboratory Stennis Space Center
/contact=gould@nrlssc.navy.mil
Iexperlment-optlcal Layers

/experiment=0ptical_Layers
!/experiment=2016mar_Optical_Layers
/cruise=RV_Pel

fcru;se RV_ Pellcan 281503
fstatlon-NA

3 Y
fdocuments Guuld
/calibration_ files= wesley goode@nrlssc.navy.mil
/data_type=pigment

/data_status=preliminary

/start_date=20160317

/end_date=20160327

J/start_time=08:15:00 [GMT]
/end_time=02:44:00[GMT]
/north_latitude=30.21228[DEG]

/data_file_nam
/documents=Gould_85_15_Report.xlsx
/calibration_files=wesley.goode@nrlssc.navy.mil
/data_type=pigment

/data_status=preliminary

/start_date=20160317

/south_latitude=28.64473[DEG] /end_datgzzgié?az? E
Jeast_longitude=-88.20968 [DEG] IStartTtlTe—?S.?S.OB[GHT] '
/west_longitude=-90.6612 [DEG] /end_time=02:44:00[GMT]

/cloud_percent=NA /north_latitude=30.21228 [DEG)

/secchi_depth=NA /south_latitude=28.64473 [DEG]

/water_depth=NA /east_longitude=-88.20968 [DEG]

/wave_height=NA /west_longitude=-90.6612 [DEG]

/cloud_percent=NA
/secchi_depth=NA
/water_depth=NA

/vind_speed=NA
!

Tot[Chl al = Monovinyl chlorophyll a + Divinyl chlorophyll a + Chlorophilide a +

; Totienh Jwave_height=NA |
! HPLC run by Chrystal Thomas at NASA GSFC {wind_speed:NA |
1 ! |
! SEABASS STAFF NOTE: sample notation dup indicates same bottle/sample but a second f ! TotlChl al = Monovinyl chlorophyll a + Divinyl chlorophyll a + Chlorophilide a + Chlor ;
twice |

HPLC run by Chrystal Thomas at NASA GSFC

/delimiter=tab
J/fields= sampl
fuco, AL

SEABASS STAFF NOTE: sample notation es same bottle/sample but a second filter |

55ing=-999
/below_detection_limit=-8888
fdelimiter—tab

/end_headet———__ " ___——  \_ /fields=date,time,station,lat,lon,depth,Tot_Chl a
501-1 3 17 2816 g 15 ] 29.253633 -98.6612
0.104 @.012 @8.464 @.145 8.819 1.150 -8888.000 0.272 0.848  -888E —h
9.819 -B888.p00 1.759 8.228 @.681 2.448  @.909 1.246 2.668 0.781 2@15@321 @
501-1dup 3 17 2016 8 15 '] 29,253633 -98.€ 20160321 @:14:@ & 3.338
9.833 0.104 8.012 @.462 8.146 @.018 1.138  -B8BE.0OM 0.265 0.04E -
8.175 @.019 -8888.000 1.727 @.227 8.682 2.409 @.909 1.233 2.63€ 20160321 9:14:00 501 18 39 19861? _88'911217 e 3.951
¢S01-2 3 17 2016 8 15 a 29.253633 Z00.6612 20160321 9:14:00 501-19 30.198617 88.911217 6 4.19
NA“B 841  @.006 8.431 @.831 8.814 @.847 -BBEB.000 9.098 ©0.828  -BB8E gg%ggggi :gggg ggi:gg ;g%%g%g; :g:ggggg; g gggé 6
8.138 @.017 -8888.000 1.159 @.118 8.508 1.659 @.618 @.832 1.777 g A oE.nB EA1_ 99 am a1aa09 an ceaccT a e Pl



Example for Gulf of Mexico and North East US Coast

W [2] chlor_a
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chlor_a in m

e Correlative Plot 4 4

g m~-3

o

28

27

26

25

24

2.3

22

2.1

20

Caorrelative Plat - [2] chlor_a

Correlative Plot

y = -1.1121287x + 3.7534628
R? = 0.99489

1.3 1.4 1.5 16 1.7
Tot_Chl_a

— 1:1 line — regression line ® Tot_Chl_a
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2.0 21 2.2

|:| »

Use ROI mask:

AND =

i =
Box size: 51
Point data source:

March_hplc_louisiana_seabass22_ 0.txt a
Data field:

Tot_Chi_a ﬂ

X-Axis (Tot_Chl_a)
Auto min/max
Min: 0.946
Max: 2.283
Logl0 scaled

Y-Axis (chlor_a)
Auto min/max
Min: 1.075
Max: 2.852

Logl0 scaled

Show toelerance range

+/- 35.0 %

Show regression line

il =) @

e Profile Plot

|2} hlur_a X

Compare /n situobs with satellite derived measurements

i

M [2] chlor_a

L

[aXalal Winrld Map Logarinn

Ann Fiel Info.
0 Profile Flot = 12] chior_a
Profile Plot for chlor_a o i
Use ROE mask
e
=
i Box size: EY
.25 B Compute in-between points
T B Use correlative data
‘E 1 Point data source:
= Marech_hple_lowisiana_seabass22_ 0.txr <}
E IEIR D e S Data field
‘n I )/ Tot_Chl_a 2]
w 1.28
% X~ Asxis
1.00
B Auto minjmax
.50 4 Max
Mark segments
a5
e Y-Axls
0.00 - B Auto min/max
5.0 .5 1.0 145 15.0 040 2.5 Y
Path in pixels -
ol b g 2]
|
I
LELES [




SeaBASS data exercise T —

« We can work with the following file:

https://seabass.qgsfc.nasa.qgov/archive p
review/NASA GSFC/CLIVEC/CV5/archiv
e/CV5 OM pigments seabass.txt

Q00 F

O__.,__.._

R

.
.......
i

e MODIS L2 Data from Ocean Color:
A2010311183000.L.2 LAC OC.nc
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https://seabass.gsfc.nasa.gov/archive_preview/NASA_GSFC/CLIVEC/CV5/archive/CV5_OM_pigments_seabass.txt
https://oceandata.sci.gsfc.nasa.gov/cgi/getfile/A2010311183000.L2_LAC_OC.nc

Pixel Extraction

e Data format

DateTime Name
YYYY-MM-DDTHH:MM:SS text
DateTime Name Lat
2016-03-17T08:15:00 S01-1
2016-03-17T09:15:00 S01-2
2016-03-17T10:15:00 S01-3
2016-03-17T11:15:00 S01-4
2016-03-17T12:15:00 S01-5
2016-03-17T13:15:00 S01-6
2016-03-17T14:15:00 S01-7
2016-03-17T15:15:00 S01-8
2016-03-17T16:15:00 S01-9
2016-03-18T17:15:00 S01-10
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Lat Lon

Degrees

Lon
29.253633 -90.6612
29.253633 -90.6612
29.253633 -90.6612
28.9576  -89.760483
28.9576  -89.760483
28.9576  -89.760483
28.9576  -89.760483
28.9576  -89.760483
28.9576 -89.7605
28.644733  -89.218967

Degrees

[ JON Pixel Extraction
File Help
Input/Output
Coordinates: Name Latitude Longitude DateTime (UTC) B
S01-1 29.2536 -90.6612 2016-03-17T08:15:00 -
S01-2 29.2536 -90.6612 2016-03-17T09:15:00 =
S01-3 29.2536 -90.6612 2016-03-17T10:15:00
S01-4 28.9576 -89.7605 2016-03-17T11:15:00
S01-5 28.9576 -89.7605 2016-03-17T12:15:00
S01-6 28.9576 -89.7605 2016-03-17T13:15:00
Allowed time difference: Use time difference constraint
Day(s)
Export: Bands Tie-point grids Masks
Window size: 3l[= 3x3
Pixel value aggregation method: | nean k2
Expression: Use expression Edit Expression...
MNote: The expression might not be applicable to all products.
Use expression as filter Export expression result
Sub-scenes: Enable export Border size:

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

Match with original input: Include original input




Water Quality Parameters from Remote Sensing Observations
Quantitative Technique

——

Algorithm Development

——

Monitoring

Satellite TOA
Reflectance Over a
Water Body

In Situ Observations
of WQ Parameters
During a Satellite
Overpass

h Atmospheric
Correction

4

Water Leaving
Reflectance

|I2gen

Past Time Series of
Observations

Statistical or
Empirical Algorithm
Development

=

Model Coefficients

Seabas
or own
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s data

For Chl-a: 4th order polynomial regression between

Atmospherically
Corrected Real Time
or Current Satellite

Overpass
Reflectance

2

Derived WQ
Parameter

rn situ obs

and remote sensing reflectance. (reflectance should*pe-in

particular format such as band ratio)

Check: Hu, C., Lee Z., and Franz, B.A. (2012). Chlorophyll-a algorithms for oligotrophic
oceans: A novel approach based on three-band reflectance difference, J. Geophys. Res.,

117, C01011, doi:10.1029/2011JC007395




Thank You



	Demonstration: Assessing MODIS L2 data with In Situ Data – Calibration of algorithm to derive Chl-a
	Objectives
	SeaBASS website
	SeaBASS – Search Results
	SeaBASS data 
	SeaBASS data
	Example for Gulf of Mexico and North East US Coast 
	Compare in situ obs with satellite derived measurements
	SeaBASS data exercise
	Pixel Extraction
	Water Quality Parameters from Remote Sensing Observations
	Thank You

