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Field data set 2019

Structure of data archive

Directory structure v | 2019 CostaRica
v 20190312 _Sierpet

Directory ,2019 CostaRica“ > 1 Emi

b Emb

» Subdirectory for each day i

— Subdirectory for each instrument Hero>
Hero7

» Subdirectory for data analysis > 1 Ibsen
Microtops
v 00SS
> log
> R
> raw
> 20190313 _Sierpe2
> 20190314 _Sierpe3
> 20190316 _Sierped

> Data_analysis
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WASI Training VI: Spectral field data — data analysis

OO0OSS measurements

Directories

...\O0SS

...\OOSS\raw
...\OOSS\raw\01
...\OOSS\raw\02
...\OOSS\raw\...

...\OOSS\R
...\OOSS\R\01
...\OOSS\R\02
...\OOSS\R\...

...\0OSSl\log
...\OOSS\log\01
...\00SS\log\02
...\00SS\og\...

i DLR

Sensor name (Ocean Optics Sensor System)

Raw data

Raw data from station 01
Raw data from station 02
Raw data from station ...

Reflectance data

Reflectance data from station 01
Reflectance data from station 02
Reflectance data from station ...

Log files

Log files from station 01
Log files from station 02
Log files from station ...

P. Gege * 12-22 March 2019
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O0SS measurements
File extensions of raw data

*edd downwelling irradiance, dark current v B O ® [ Name

*.edr downwelling irradiance, reference > 1 g ] 1.000.edd
. . . > R o
*edt downwelling irradiance, target L] 0000
v raw || 1.000.edt
01 '] 1.000.dd
*lud  upwelling radiance, dark current i 9 1.000Jdr
*lur  upwelling radiance, reference 04 "1 1.000.1dt
*lut  upwelling radiance, target 05 L] 1.000.lud
| ] 1.000.ur
% "] 1.000.ut
*.Idd  downwelling radiance, dark current 07 [ moe. e
*Idr  downwelling radiance, reference Ga ] 1.001.dt
*1dt  downwelling radiance, target 8 L1 1.00Iut
11 | ] 1.002.edt
. i E Id
Note: The measurements of the downwelling > W DR B 5 123 \
. ; _002.lu
radiance sensor are not yet processed. > W ARG = el
> Data_analysis Sl R

L1 1.003.1dt

> 201604 Ostsee

| ] 1.003.ut

> 201606_Neustrelitz

i DLR




DLR.de ¢ Folie 5 WASI Training VI: Spectral field data — data analysis P. Gege * 12-22 March 2019

OOSS measurements
File extensions of reflectance spectra

*.RE Ratio of downwelling irradiance to downwelling irradiance at time of reference measurement
(Irradiance change measured using cosine collector method)

*'RL  Remote sensing reflectance, not corrected

*.Rrs Remote sensing reflectance, corrected for irradiance changes

v | 00SS - N

> W g ] 1.000.RE
y &R ] 1.000.RL
01 | ] 1.000.Rrs

02 | ] 1.001.RE

04 | ] 1.001.RL

05 ] 1.001.Rrs

o ] 1.002.RE

- D 1_002.RL

| ] 1.002.Rrs

08 ] 1.003.RE

0 ] 1.003.RL

" | ] 1.003.Rrs
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O0SS measurements
Files in directory ,,log“

Lut.txt List of measurements of Lu sensor of target

Lur.txt List of measurements of Lu sensor from reference panel corresponding to Lut
Lud.txt List of measurements of Lu sensor of dark current corresponding to Lut and Lur
Edt.txt List of measurements of Ed sensor during target measurement

Edr.txt List of measurements of Ed sensor during reference measurement

Edd.txt List of measurements of Ed sensor of dark current corresponding to Edt and Edr
Logdfile.txt Documentation of unusual processing steps

SPECCON.INI Copy of initializiation file of software SpecCon

e

v 00SS 3 D Name
v- 8 lag | Edd.txt
o — Edrixt
02 — Edtixt
03 =| logfile.txt
04 = Lud.txt
05 = Luribxt
i = Lutixt
" @ SPECCON.INI
08

4#7 ”
DLR "

g
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OOSS measurements
Software SpecCon for Level-2 processing

Code: Pascal (IDE Lazarus)
Executable: Speccon.exe
Initialziation file: Speccon.ini

Default settings of program SpecCon

Vortrage backup R R R A R A A R
d:\Daten\Kampagneny2019_CostaRica‘\20190312_Sierpel\0035\rawyo1l
b Fotos Speccon.exe d:\Daten\Standards\Spectralon\$1005_22590-41. txt
1 = flag_6 = Combine 6 measurements?
b Lazarus @Speccon.ini 1 = FName_version = Uersion of file name convention
: 00:10:00 = TDateTime = Allowed time difference (hh:mm:ss)
4 external ? D G 10 = Header lines of spectralon file
3 Infos | | Speccon.lps 8.9 = Latitude (deg North)
D SCHOEN o -83.5 = Longitude (deg East)
5 Pascal — 3 = Time difference to UTC (hours), e.g. -2 for MESZ

] Speccon.ini.old

> ResampleModtran A
filehandling.pas

Content of file Speccon.ini

g attadiance parameters.pas
RSk SCHOEN_PAS
backup Speccon.pas
> lib [o7] sunangle.pas
> SpecCon.old D SCHOEN_.ppu

i DLR
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OOSS measurements
Software SpecCon for Level-2 processing

» Demonstration of usage

P. Gege * 12-22 March 2019
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OOSS measurements
Automatic steps of software SpecCon for Level-2 processing

1.

i DLR

The program creates 6 tables with the file names of corresponding radiance and irradiance
measurements.

. The reflectance spectrum of the diffusor plate (spectralon panel) is imported and adapted to the

wavelengths of the radiance sensor.

Radiance reflectance is calculated for each triple of radiance measurements:
L.Reflectance = (L.Target - L.Dark) * Reflectance.Panel / pi*(L.Reference - L.Dark)

. Irradiance change is calculated for each triple of irradiance measurements:

E.Change = (E.Target - E.Dark) / (E.Reference - E.Dark)
Reflectance is corrected for irradiance change: Reflectance = L.Reflectance / E.Change

The results are saved to files:
- L.Reflectance (*.RL)

- E.Change (*.RE)

- Reflectance (*.Rrs)
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O0SS measurements
Structure of output files

lheflectance [sr”-1] (corrected for irradiance changes) .

2 output of program SpecCon (Version: 19 Jan 2019) EaCh ﬂle haS the same StrUCture
3

4 Project CostaRica2019

5 Testsite Sierpe4d

6 Station 01 « ASCII text

7 foto number 2

: . . . .

.. Jo1ots-1c Header with relevant information

10 Time [UTC]: 13:43:15 .

B s cf seas: 75 « Data as multi-column table

12 Lati*_:udz [21;'1; gfgo — Column 1: wavelength

13 Longitude E]: -83. .

14 Sun zenith angle [°]: €0.78 — Column 2: mean o

15 Sun azimuth angle [°]: 82.40 — Column 3: standard deviation

iR maoeen wee L L SR — Columns 4-24: individual measurements
iewing azimuth angle [ ]: 0.00

18

19 Lu dark current: d:\Daten\Kampagnen\2019_ CostaRical\20190316_Sierpe4\00SS\raw\01\01_000.1lud

20 Lu reference: d:\Daten\Kampagnen\2019 CostaRica\20190316_Sierpe4\00SsS\raw\01\01_000.lur

21 Lu measurement: d:\Daten\Kampagnen\2019 CostaRical\20190316_sSierpe4\00SS\raw\01\01_000.1lut
22 Ed dark current: d:\Daten\Kampagnen\2019 CostaRical\20190316_Sierpe4\00SS\raw\01\01l_000.edd
23 Ed reference: d:\Daten\Kampagnen\2019_CostaRica\20190316_Sierped4\00SS\raw\01\01_000.edr
24 Ed measurement: d:\Daten\EKampagnen\2019_CostaRica\20190316_Sierpe4\00ss\raw\01\01_000.edt
25 Reference panel: d:\Daten\Standards\Spectralon\S1005_2259%0-41.txt

. .005
P L R " A

26
27 Lambda Mean sigma 2 | 2 3 4 5 6
28 szZA [°] €0.78 -1 60.78 €0.78 60.78 60.78 €0.78 €0.78 60.78 €0.78 60.78 €0.78 €0.78 €0.78 60.7¢
29 SAA [°] 82.40 -1 82.40 82.40 82.40 B82.40 82.40 82.40 B82.40 82.40 B82.40 B82.40 82.40 82.40 B2.4(
30 vzA [®] 10.00 -1 10.00 10.00 10.00 10.00 10.00 10.00 10.00 10.00 10.00 10.00 10.00 10.00 10.0(
31 vAaA [°] 0.00 -1 0.00 0.00 0.00 0.00 0.00 O0.00 0.00 O0.00 O0.00 0.00 0.00 O0.00 oO.OC
32 336.59 0.0052213 0.001315 0.0050148 0.0055633 0.0055518 0.0053100 0.0046365 0.0048849 0.0056¢
33 337.04 0.00520%9° 0.001329 0.0058827 0.0045121 0.0051284 0.0057411 0.0055320 0.0053535 0.0055!
34 337.50 0.005130°9 0.001339 0.0055575 0.0058592 0.0050126 0.0064117 0.0045719 0.0056196 0.0051
35 337.96¢ 0.0056317 0.001399 0.0057633 0.0058407 0.0064540 0.0066532 0.0052588 0.0052588 0.0060:
36 338.41 0.0050097 0.001295 0.0050002 0.0056550 0.0054918 0.0054630 0.0050923 0.0039063 0.0054¢
37 338.87 0.0052457 0.001362 0.0044751 0.0052795 0.0054519 0.0058697 0.0054378 0.0050930 0.0057
38 339.32 0.0052271 0.001300 0.0059087 0.0058788 0.0057840 0.0059541 0.0051747 0.0046717 O.
39 339.78 0.0049685 0.001260 0.0055980 0.0047341 0.0058543 0.0049183 0.0052201 0.0047584 0.

DLR 40 340.24 0.0052212 0.001278 0.0056347 0.005540€6 0.0060641 0.0053746 0.0053073 0.0051684 O.
41 340.69 0.0050475 0.001252 0.0053894 0.0055986 0.0053623 0 0 0.0048104 0.

0150 0.0051307
g K
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OO0OSS measurements
Application: validate Level-2 satellite data

Example from literature

Measurement site A Measurement site G
0,035 ! ; o] : : 1 0.020 ! : ! ! : : ; | ..
@) : ‘ :  ® s in situ resampled

0.030 |- : i : : i MIP

0025k A SN S S 0015} - S = Sen2Cor
T ' = L L s ACOLITE
= 0,020} = :
: =
= = 0.010f
I 0015} 3
L =
& o

0.010

0.005} -
0.005 |-
0.000 ! i i i i i R 0.000 i i 1 i H H e
450 500 550 600 650 700 750 800 450 500 550 600 650 700 750 800
Wavelength [nm] Wavelength [nm]

Comparison of spectrally resampled field measurements at Lake Starnberg with Level-2
data derived from Sentinel-2 using different atmospheric correction models.

K. Dérnhofer, A. Goritz, P. Gege, B. Pflug, N. Oppelt (2016): Water constituents and water depth retrieval from Sentinel-2A
— a first evaluation in an oligotrophic lake. Remote Sensing, 8, 941. doi:10.3390/rs8110941

i DLR
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OOSS measurements
Spectral resampling to satellite data

E Data format - [l X
SO ftware W ASI — Wavelengths of calculated spectrs
. #min = [442 nm ¥max = 343 nm di = |1 nm FwHM = |10 nm
Options — Data format : —
W&mng Gaussian function \
<’ v w-values from file \>
. . q [D-VWASIS\DATANCH Landsate i il y
+ Check ,Resample input spectra using Ww“hmm: T coim oM s« [T
GaUSSIan fU nCtlon“ Interval for saving data = |1 channels
° CheCk X-Va|UeS from flle“ - File format of measurements
”
i . . . Boadsr e {Eﬁ_ ¥ sun zenith anale available v day of year available
— Select file with band information e o= 13 o= [0
: = 4 = 4
— Set header lines, columns of x and FWHM coln withyvales = [ et : ek
wnits O st (0pif2) day of year = l??
columns separated by
 TAB (* deg (0-90)
(¢ TAB or blanks [max. line length: 256 bytes)
— Batch processing
[v import series of spectra from directory Extension= | Ris
ID \Daten‘\Kampagnenh2019_CostaRicat20190312_Sierpe1\00S55RY03Y i’
v multiple columns per file max. columns = |20

|~ save analyzed spectra in directory

Id \wasiS\data\demoitmp =t I
[~ manipulate measursments during import

oK | Carel I
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OOSS measurements
Spectral resampling to satellite data

Example

OOSS measurement (output of SpecCon)

Remote sensing reflectanD:\Daten'\Kampagnen'2019_CostaRica\20190312_Sierpe 1V\OOSS\R03\3_000.Rrs

0.012

0.010 4

0.0080

0.0060

T T T T T
400 500 600 700 800 900

Wavelenath (nm)
i DLR

WASI Training VI: Spectral field data — data analysis

P. Gege * 12-22 March 2019

Resampled to bands of Sentinel-2

Remote sensing reflectanD:\Daten'\Kampagnen\2019_CostaRica\20190312_Sierpe NOOSS\RMN3_000.Rrs

0.012

0.010

0.0080

0.0060

T T T T T
400 500 600 700 800 900
Wavelenath (nm)

used for comparison with Level-2 satellite data
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OOSS measurements
Spectral resampling to satellite data

Example

OOSS measurement (output of SpecCon)

Remote sensing reflectanD:\Daten'\Kampagnen'2019_CostaRica\20190312_Sierpe 1V\OOSS\R03\3_000.Rrs

0.012

0.010 4

0.0080

0.0060

T T T T T
400 500 600 700 800 900

Wavelenath (nm)
i DLR

WASI Training VI: Spectral field data — data analysis
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Resampled to bands of Landsat-8

Remote sensing reflectanD:\Daten'\Kampagnen\2019_CostaRica\20190312_Sierpe NOOSS\RMN3_000.Rrs

0.012

0.010

0.0080

0.0060

T T T T T
400 500 600 700 800 900
Wavelenath (nm)

used for comparison with Level-2 satellite data
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OO0SS measurements
Inverse modeling using WASI

E WASI - Water color simulator o O X
Eile Display Options Help

Remote sensing reflectanD:\Daten\Kampagnen\2019_CostaRica\20190312_Sierpe 1\OOSS\R\0313_000.Rrs

Measurement
Fit

0.012+

Parameter Fit? Value Parameter Fit? Value

i (1) Vv [5a7 £ o
(1| r |n fA[O] ) |n 0.010
C[2) r |D FA[1] | |D
C[3) r |D A[2] = |n
C[4] r ID fAL3] IS ID o0t
) r o tA[4] r o '
fluo r [posmon o r i
CX W [55% f dd r i
C_Mie r
C.Y 2

from Sun photometers : :

v
(Microtops) » rR
T T T T T
W L0 400 500 600 700 800 900
f r ‘ Wavelength (nm)
o) i |_5_gg[| thoudd r l_n.umg,‘ Remote sensing reflectance EI
|| |U+ tho_ds I |006c|30 Start
2B r [toooo ik v |02055
[3 [03200 [ shallow water v invert spectia

sfm L = L v above water [ Halch mods Iterations I?B
it r ID 9 dsa r |D.32EID ¥ wavelength dependent surface reflections Cahm |4 173EF

¥ calculate tho_L from viewing angle v read from file

DLR
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OO0SS measurements
Inverse modeling using WASI

E WASI - Water color simulator o O X
Eile Display Options Help
Remote sensing reflectanD:\Daten\Kampagnen\2019_CostaRica\20190312_Sierpe 1\OOSS\R\0313_000.Rrs
Measufement
0.012 4 o=
Parameter Fit? Value Parameter Fit? Value
cio] ¥ 587 b rpE
e ro | o ro
o2 rp | wm g
e r o (2] ro
Cr4] r IU LIk = ID
Cs] r Iﬂ a4 & IE'
fluo I~ [o03000 fA5]
C.X [ [55% rh
C_Mie r ID r |1
H EY ¥ |0.7595 [~ |0.3000
Parameters for modeling | |
. S v 10.00371 [ |1,3ZU
reflections at the water | r boa [ [FE00
T T T T T
surface. The new Ldd ™ © o R 400 500 500 700 800 900
. r~ |0.3300 ho L It |n£\2005€4 Wavelength (nm)
sensor estimates these |, 1 Y o CEN Remote sensing reflectance  ~|
reflections by G-\ el S ucees Start
-8 r [ioooo oid v [02055
measurement. || - m = I shalow et 7 veat spmck —
v above water Iterations 7B
ot il [ j0.3200 v wavelength dependent surface reflections LJiksben e ke |41?3E-£
v calculate tho_L from viewing angle Iv read from file

i DLR
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OO0SS measurements
Inverse modeling using WASI

P. Gege * 12-22 March 2019

E WASI - Water color simulator o O X
Eile Display Options Help
Remote sensing reflectanD:\Daten\Kampagnen\2019_CostaRica\20190312_Sierpe 1\OOSS\R\0313_000.Rrs
Measufement
0012+ -
> DemonStratlon Parameter Fit? Value Parameter Fit? Value
. co) ¥ 587 b re
of fit procedure = " T
C[2) r |U fA[1] it ID
C[3) r Iﬂ faf2] IS |0
Ci4 r IU fALE] = ID
C15] r Iﬂ fAL4] IS IE'
fluo I ID.DBI]UI] FA[S] il IT
CX 2 |5.598 f_dd - |1
C_Mie r ID f_ds r |1
EEY v IU.7595 H_oz r ID,3UUU
5 v ID,UUS?‘IS alpha r |1,32l'.|
n I I-'LUUD beta " |U,3UUU
T T T T T
W[ wv - [140 400 500 600 700 800 900
i |tl 3300 tho. L It |n£\2005€4 Wavelength (nm)
Q B |_5_um ok ' l_n.um En Remote sensing reflectance Zl
|| |ﬂ+ tho_ds I |U,usuao Start
2B r [toooo gkl v |02055
|31_31 0,3200 [~ shallow water ¥ invert spectra
sfan r a.dst r V¥ above water I batch mode |terations |7E
it r ID g dsa r |D.32EID ¥ wavelength dependent surface reflections Cahm |4 173E-€
v calculate tho_L from viewing angle Iv read from file

4
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OO0OSS measurements

Batch processing of field measurements

Software WASI
Options — Data format

» Check ,Import series of spectra from
directory”
— Set file extension
— Select directory

* Check ,multiple columns per file*

— Set number of spectra per file (,max. columns®)

W v import series of spectra from directory

E Data format - [l X
— Wavelengths of calculated spectrs
#min= 1300 nm ®max = (943 nm di =1 nm

[~ Resample input spectra using Gaussian function
[ xvalues from file

]D WA SISdata\resampletlambda tet set |
header lines = 1 column with x-values = |2 column with PVHM values = |3
Interval for saving data = |1 channels

- File format of measurements

header lines = 131 ¥ sun zenith angle available [V day of year available
ine = 13 = 10
column with x-values = |1 fine fine:
= | T
column with y-values = 14 cokamn column

i 0-pii2, e oear =l 7
columns separated by units st (Opif2) day of yea ] 1
 TAB (* deg (0-90)

(¢ TAB or blanks [max. line length: 256 bytes)
Estension = |*Rrs \

ID \Daten‘\Kampagnenh2019_CostaRicat20190312_Sierpe1\00S55RY03Y

v multiple columns per file Tk Eekinhs = '_

\\Qﬁ: analyzed spectra in directory /

[ manipulate measurements during import set details

0k | Cancel I

L3
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O O S S m e aS u re m e n tS Remote sensing reflectanD:\Daten\Kampagnen\2019_CostaRica\20190312_Sierpe 1\O0SSR03\3_000.Rrs
Batch processing of field measurements

0.012

0.010

Steps of processing

1. Import measurement (File — load)

2. If not done previously, define fit settings
(Options — Invers calculation — Fit tuning) o o v o o

— Set ,Initial values® to ,identical for all spectra® Imporv:[“emgimrmr)leasurement
— Limit ,Final fit" to spectral range of data
— Activate ,Pre-fit infrared®, e.g. 750-830 nm

— Chose useful Residual, e.g. 1.0E-5
3. Test fitting (Press ,Start")

— If fit is not convenient, repeat step 2
4. Check ,batch mode*
5. Process all measurements (Press ,Start)

0.0060

Remote sensing reflectanD:\Daten\Kampagnen\2019_CostaRica\20190312_Sierpe 1\OOSS\RW033_000.Rrs

0.010

T T T T T
400 500 600 700 800
Wavelenath (nm)

Convenient fit

i DLR
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OOSS measurements
Output files of batch processing

« FITPARS.TXT: Table of fit parameters
« WASI5.INI: Copy of initialization file of WASI

« WASI plot.omp: Screenshot of last fit
First lines of FITPARS.TXT

1 This file was generated by the program WASI

2 Version 5.0 (€4bit) - Latest update: 1 February 2019

3

4 List of fitted parameters which may differ from one spectrum to the next

5 Common parameter set of all spectra in file: WASIS.INI

6 Input Files: D:\Daten\Kampagnen\2019 CostaRica\20190312_Sierpel\OOSS\R\03\*.Rrs
7

g inv inv inv inv inv inv

g File col Iter Resid C[0] C X C Y S g_dd

10

11 3_000 4 104 3.982E-6 4.663 5.583 0.7e85 0.00%e683 0.20863
12 3_000 5 172 3.64¢E-6 4.832 5.375 0.737¢ 0.00958¢ 0.2177
13 3_000 6 99 .558E-6 4.084 5.277 0.7223 0.009370 0.1e00
14 3_000 7 92 .641E-6 4.406 5.247 0.7479 0.009782 0.14%5
15 3_000 g 108 .432F-6¢ 4.106 5.050 0.7804 0.01035 0.1717
16 3_000 9 64 .197E-6 4.3%90 5.118 0.7365 0.009854 0.1340

17 3_000 10 138
18 3_000 11 55
103_000 12 100
20 3_000 13 168

.243E-6 0.lee4 4.818 0.8371 0.01035 0.2138
.B90E-6 4.4e2 5.288 0.76801 0.00979%1 0.1e85
.245E-6 4.650 5.228 0.816e5 0.01031 0.2325

.302E-6 0.01019 4.861 0.8706 0.01082 0.2353

Wwwwwww=J&winwwww

21 3_000 14 128 3.999E-6 4.478 5.143 0.8077 0.01029 0.2243

223_000 15 108 3.310E-6 4.416 4.927 0.7605 0.01020 0.1e28

233 _ 000 16 167 3.627E-6 5.106 5.142 0.7581 0.01005 0.1738

24 3 000 17 53 .916E-6 4.474 5.390 0.7713 0.009702 0.2789

253_000 18 118 3.737E-6 4.668 5.250 0.7702 0.01005 0.1786

263 000 19 179 3.859E-6 4.130 5.596 0.7511 0.009316¢ 0.1l1é8
DLR 27 3_000 20 157 3.901E-6 5.690 5.377 0.7471 O

.009870 0.2307

A 7/ R
Tl A

h
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O0OSS measurements
Create Level-3 results

Analyse FITPARS.TXT with suitable software, e.g. Excel or selfmade script
* Plot the results

* Remove outliers (e.g. exceptionally high residual)

 Calculate statistics

Residuum [sr/A-1]

3.E-05

3.E-05

2.E-05

2.E-05

1.E-05

0.E+00

? S

™~

\ Outlier

¢ ¢

5.E-06 * s * e ® s *
RV S AR T Y KSR T TR I CRX WA W TR L% T %y~

0

50 100 150 200 250 300 350
Measurement number




DLR.de * Folie 22 WASI Training VI: Spectral field data — data analysis P. Gege * 12-22 March 2019

O0OSS measurements
Create Level-3 results

12 March 2019, Sierpel, Station 03

Examp|e: 1 outlier deleted
Resid clo] C_X cy S g dd
Chlorophyll-a mean 4.0E-06 4.30 5.29 0.78 0.0100 0.19
sigma 6.8E-07 1.07 0.21 0.06 0.0005 0.05
sigma/mean 0.17 0.25 0.04 0.07 0.05 0.26
8

Chlorphyll-a [ug/I]

250 300 350 400




DLR.de * Folie 23 WASI Training VI: Spectral field data — data analysis P. Gege * 12-22 March 2019

OO0OSS measurements

Create Level-3 results
12 March 2019, Sierpel, Station 03

Examp|e: 1 outlier deleted
Resid clo] C_X cy s g dd
Total suspended matter mean 4.0E-06 430 5.29 0.78 0.0100 0.19
sigma 6.8E-07 1.07 0.21 0.06 0.0005 0.05
sigma/mean 0.17 0.25 0.04 0.07 0.05 0.26
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O0OSS measurements
Create Level-3 results

12 March 2019, Sierpel, Station 03

Examp|e: 1 outlier deleted
. Resid c[o] C_X cyY S g_dd
CDOM abSOTPtlon mean 4.0E-06 4.30 5.29 0.78 0.0100 0.19
sigma 6.8E-07 1.07 0.21 0.06 0.0005 0.05
sigma/mean 0.17 0.25 0.04 0.07 0.05 0.26
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O0OSS measurements
Create Level-3 results

P. Gege * 12-22 March 2019

12 March 2019, Sierpel, Station 03

Examp|e: 1 outlier deleted
Resid clo] C_X cY S g dd
Exponent of CDOM mean 4.0E-06 4.30 5.29 0.78 0.0100 0.19
absorption sigma 6.8E-07 1.07 0.21 0.06 0.0005 0.05
sigma/mean 0.17 0.25 0.04 0.07 0.05 0.26
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WASI Training VI: Spectral field data — data analysis

OO0OSS measurements

Create Level-3 results

P. Gege * 12-22 March 2019

12 March 2019, Sierpel, Station 03

Examp|e: 1 outlier deleted
. Resid c[o] C_X cyY S g_dd
Sun gllnt mean 4.0E-06 4.30 5.29 0.78 0.0100 0.19
sigma 6.8E-07 1.07 0.21 0.06 0.0005 0.05
sigma/mean 0.17 0.25 0.04 0.07 0.05 0.26
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OO0OSS measurements
Application: validate Level-3 satellite data

1 outlier deleted

Resid C[o]
mean 4.0E-06 4.30
sigma 6.8E-07 1.07
sigma/mean 0.17 0.25

P. Gege * 12-22 March 2019

12 March 2019, Sierpel, Station 03

C_X cY s g_dd
5.29 0.78 0.0100 0.19
0.21 0.06 0.0005 0.05
0.04 0.07 0.05 0.26

« Compare the fit results of the field measurements with the Level-3 satellite data
» Use standard deviation of repeated measurements (sigma) as error bar

i DLR
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OOSS measurements
Lessons learned

» OOSS misses bands of Sentinel-2 and Landsat-8 at 865 nm
 Better results require estimate of atmospheric parameters alpha and beta




