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@ Introduction to the BSRN Toolbox

© Applied Quality Checks

© Produced Quality Codes

@ Usage Demonstration of Quality Check Feature
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@ Introduction to the BSRN Toolbox
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@ Provided by WRMC to station scientists, data users and data

curators

[Z7F772] B5RN Toolbox - [é files selected in /home/hschmith/Desktop/Demo]
File Stationto-archive Metadata Data Import Tools QualityCheck Help

2010-01.tab

/home/hschmith/Desktop/Demo/2010-02.tab
/home/hschmith/Desktop/Demo/2010-03.tab
/home/hschmith/Desktop/Demo/2010-04.tab
/home/hschmith/Desktop/Demo/2010-05.tab
/home/hschmith/Desktop/Demo/2010-06.tab




@ Provided by WRMC to station scientists, data users and data

curators

@ Open source (licensed under GPL)

[Z7F772] B5RN Toolbox - [é files selected in /home/hschmith/Desktop/Demo]
File Stationto-archive Metadata Data Import Tools QualityCheck Help

2010-01.tab

/home/hschmith/Desktop/Demo/2010-02.tab
/home/hschmith/Desktop/Demo/2010-03.tab
/home/hschmith/Desktop/Demo/2010-04.tab
/home/hschmith/Desktop/Demo/2010-05.tab
/home/hschmith/Desktop/Demo/2010-06.tab
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@ Provided by WRMC to station scientists, data users and data

curators

@ Open source (licensed under GPL)

@ Main features:

[Z7F772] B5RN Toolbox - [é files selected in /home/hschmith/Desktop/Demo]
File Station-to-archive Metadata Data Import Tools QualityCheck Help
il '2010-01.tab
/home/hschmith/Desktop/Demo/2010-02.tab
/home/hschmith/Desktop/Demo/2010-03.tab
/home/hschmith/Desktop/Demo/2010-04.tab
/home/hschmith/Desktop/Demo/2010-05.tab
/home/hschmith/Desktop/Demo/2010-06.tab
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curators

@ Main features:

@ Provided by WRMC to station scientists, data users and data

@ Open source (licensed under GPL)

o Download manager for
StationToArchive files

BSRN Toolbox - [no file selected]
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@ Provided by WRMC to station scientists, data users and data

curators

@ Open source (licensed under GPL)

@ Main features:
o Download manager for
StationToArchive files
o Format converter
(StationToArchive,
Pangaea)

BSRN Toolbox - [no file selected]
Station-to-archive Metadata [ | import Tools QualityCheck Help

Basic and other measurements, LR 0100 + LR 030¢

" Other measurements in minutes intervals, LR 030

Ultra-violet measurements, LR 0500

SYNOP, LR 1000

Radiosonde measurements, LR 1100

Ozone measurements, LR 1200

Expanded measurements in hours intervals, LR 13
Other measurements at 10 m, LR 3010

Other t30m, LR 3030
Other measurements at 300 m, LR 3300
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@ Provided by WRMC to station scientists, data users and data

curators
@ Open source (licensed under GPL)

@ Main features:
o Download manager for

BSRN Toolbox - [no file selected]

StationToArchive files

e Format converter
(StationToArchive,
Pangaea)

File Stationto-archive Metadata Data Import [115] Quality Check Help
. Concatenate fles...
" Convert Windows End-of-Line to |
Convert MacOS 9 End-of-Line to U
Compress files with gzip

Convert tab files to unformatted |
Convert tab files to formatted for

o Basic file operations
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curators

@ Provided by WRMC to station scientists, data users and data

@ Open source (licensed under GPL)
@ Main features:

o Download manager for
StationToArchive files
e Format converter

BSRN Toolbox - [no file selected]
File Stationto-archive Metadata Data Import Tools [ 111 < | Help
(StationToArchive,

Pangaea)

o Basic file operations
o Quality Checks for BSRN

data
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© Applied Quality Checks

@ Physically Possible Limits

@ Extremely Rare Limits
o Comparisons
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Current version of BSRN Toolbox provides one set of quality checks
C. N. Long and E. G. Dutton:

BSRN Global Network recommended QC tests, V2.0

@ Physically possible limit tests

o Extremely rare limit tests

@ Intercomparisons between different parameter
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Theses parameter are checked for
physically possible values:
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Theses parameter are checked for
physically possible values:

o SW downwards

12
uTCc

Max: 1.5 S, - cos(SZA)*2 + 100%
Min: —4%

SWD

15

21 00
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Theses parameter are checked for
physically possible values:

e SW downwards
o SW diffuse

12
uTCc

Max: 0.95 S, - cos(SZA)12 + 50%
Min: —4%

15

21 00
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Theses parameter are checked for
physically possible values:

e SW downwards

1500

& 1000
- 1
e SW diffuse £

@ SW direct normal 50

0

00 03 06 09 12 15 18 21 00
uTc
Max: S,

Min: —4%/5
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Theses parameter are checked for
physically possible values:

e SW downwards
o SW diffuse
e SW direct normal

o SW upwards

Max: 1.2 S, - cos(SZA)*2 + 504
Min: —4%

swu
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Theses parameter are checked for
physically possible values:

e SW downwards
o SW diffuse

e SW direct normal

o SW upwards

o LW downwards

Max: 700%
Min: 40%

Lwu

03

06

09

12
uTCc

15

18

21 00
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Theses parameter are checked for Lo
physically possible values:

e SW downwards
o SW diffuse
e SW direct normal

o SW upwards

e LW downwards =

o LW upwards

Max: 900%
Min: 40%

u]
8]
1l
n
it
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Theses parameter are checked for
extremely rare values:

PAN G4



Theses parameter are checked for
extremely rare values:

o SW downwards

Max: 1.2'S, - cos(SZA)'2 4 50 %

SWD
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Theses parameter are checked for
extremely rare values:

e SW downwards
o SW diffuse

Wm-2]

uTCc

Max: 0.75 S, - cos(SZA)12 + 30%
Min: —2%
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Theses parameter are checked for
extremely rare values:

e SW downwards
o SW diffuse

e SW direct normal

12
uTCc

Max: 0.95 S, - cos(SZA)*2 + 104
Min: —2%

15

18

21 00

PAN G4



Theses parameter are checked for
extremely rare values:

e SW downwards

o SW diffuse

e SW direct normal
o SW upwards

swu

Wm-2]

00 03 06 09 12 15 18 21 00
uTCc

Max: S, - cos(SZA)'2 +50%
Min: —2%

o 7 = = =
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Theses parameter are checked for
extremely rare values:

e SW downwards

o SW diffuse

e SW direct normal
o SW upwards

o LW downwards

Lwu

Wm-2]

00 03 06 09 12 15 18 21 00
uTCc

Max: 500%
Min: 604

o 7 = = =

PAN G4



Theses parameter are checked for Lo
extremely rare values:

e SW downwards

o SW diffuse

e SW direct normal
o SW upwards

° LW downwards 00 03 06 09 12 15 18 21 00

uTCc

o LW upwards

Max: 700%
Min: 604

u]
8]
1l
n
it
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Comparisons are done for the
following parameter:
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Comparisons are done for the
following parameter:

e SWD vs. DIF + DIR

Wm-2]

1200

1000

800

600

400

200

SWD vs. DIF+DIR

03 06 09 12 15 18
uTC

21

00
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Comparisons are done for the
following parameter: 1000

e SWD vs. DIF 4+ DIR 800
e SWD vs. DIF

1200

600

Wm-2]

400

200

SWD vs. DIF

03

06

09

12 15
uTC

21

00
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Comparisons are done for the
following parameter:

e SWD vs. DIF + DIR
e SWD vs. DIF E
e SWU vs. DIF + DIR o

SWU vs. DIF+DIR

03

06

09

12 15
uTC

21

00



Comparisons are done for the
following parameter:

e SWD vs. DIF 4+ DIR
e SWD vs. DIF

e SWU vs. DIF + DIR
e LWD vs. T2

LWD vs. T2
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Comparisons are done for the

following parameter:
e SWD vs. DIF + DIR
e SWD vs. DIF
e SWU vs. DIF 4+ DIR
o LWD vs. T2
o LWU vs. T2

LWU vs. T2

00 03 06 09 12 15 18 21 00
uTC

PAN G4
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Comparisons are done for the
following parameter:
e SWD vs. DIF + DIR
e SWD vs. DIF
e SWU vs. DIF + DIR
o LWD vs. T2

o LWU vs. T2

e LWD vs. LWU

LWD vs. LWU




e Produced Quality Codes
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@ One QC per measured value

@ Designed as 6-bit array (decimal numbers 0 — 63)
@ 2 bits per

e physical possible limits

o extremely rare limits

e comparisons

@ extendable for additional future checks
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@ Usage Demonstration of Quality Check Feature
@ Input Data

@ Output Data

@ Configuration Dialogue
@ Visualisation
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Various input formats are supported:

o Pangaea files as downloaded from www.pangaea.de

PAN G4


http://www.pangaea.de/PHP/BSRN_Status.php?q=LR0100
http://www.pangaea.de/search?count=10&minlat=&minlon=&maxlat=&maxlon=&mindate=2008-01-01T00%3A00%3A00&maxdate=2008-12-31T23%3A59%3A59&env=All&q=project%3ABSRN+%2Bevent%3AGVN+%2BBasic+%2Band+%2Bother

Various input formats are supported:

@ Pangaea files as downloaded from www.pangaea.de
@ Output from Pangaea's Data Warehouse
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http://www.pangaea.de/PHP/BSRN_Status.php?q=LR0100
http://www.pangaea.de/search?count=10&minlat=&minlon=&maxlat=&maxlon=&mindate=2008-01-01T00%3A00%3A00&maxdate=2008-12-31T23%3A59%3A59&env=All&q=project%3ABSRN+%2Bevent%3AGVN+%2BBasic+%2Band+%2Bother

Various input formats are supported:

@ Pangaea files as downloaded from www.pangaea.de
@ Output from Pangaea's Data Warehouse

@ TAB-delimited tables as produced by the format converter

PAN G4


http://www.pangaea.de/PHP/BSRN_Status.php?q=LR0100
http://www.pangaea.de/search?count=10&minlat=&minlon=&maxlat=&maxlon=&mindate=2008-01-01T00%3A00%3A00&maxdate=2008-12-31T23%3A59%3A59&env=All&q=project%3ABSRN+%2Bevent%3AGVN+%2BBasic+%2Band+%2Bother

Various input formats are supported:

@ Pangaea files as downloaded from www.pangaea.de
@ Output from Pangaea's Data Warehouse

@ TAB-delimited tables as produced by the format converter
@ StationToArchive files need to be converted first
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http://www.pangaea.de/PHP/BSRN_Status.php?q=LR0100
http://www.pangaea.de/search?count=10&minlat=&minlon=&maxlat=&maxlon=&mindate=2008-01-01T00%3A00%3A00&maxdate=2008-12-31T23%3A59%3A59&env=All&q=project%3ABSRN+%2Bevent%3AGVN+%2BBasic+%2Band+%2Bother

@ Format of output files is Pangaea format
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@ Format of output files is Pangaea format
@ Available output:

PAN G4



@ Format of output files is Pangaea format
@ Available output:

e Quality codes
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@ Format of output files is Pangaea format
@ Available output:

e Quality codes

e Auxiliary data (astronomical parameter, DIF+DIR)

PAN G4



@ Format of output files is Pangaea format
@ Available output:

e Quality codes

e Auxiliary data (astronomical parameter, DIF+DIR)
e Original data set with flagged values removed
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@ Format of output files is Pangaea format

@ Available output:
e Quality codes
e Auxiliary data (astronomical parameter, DIF+DIR)
e Original data set with flagged values removed

T

‘wued quality checks: BSRN Recomended V2.0 - Physical Possible Linits
BSRN Reconmended V2.0 - Extremely Rare Linits
BSRN Reconmended V2.6 - Comparisons

Coverage: LATITUDE: -70.650000 * LONGITUDE: -8.250000
DATE/TIME START: * DATE/TIVE Ef

MINHUH HELGHT above ground: 2.0 m * WAKIWM HEIGHT above ground: 2.0

W (ceorg von hewmayer) (URT:

Satelina Surface paiation Nework e oL http://bsrn.awi.de)

DATE/TIME (Date/Tine)

Short-wave downward (GLOBAL) radiation Quality code (SWDQC)

Direct radiation Quality code (DIROC)

Diffuse radiation Quality code (DIFQC)

Long-wave downvard radiation Quality code (LWDQC)

Short-wave upward (REFLEX) ramauon Quality code (Swac)

Long-wave upward radiation Quality code (LWQC)

At tomperature at 2 n height Qustity code (T200)

& ical ¢ y/) * LATITUDE: -70.€

Paraneter (

TRQC TFOC

g

seeseessseocessacoooy

cccococcoccc0000000000y
comceoacomc¢owcomc¢oo§
©00000000000000000000y

o F = = £ DA



‘Quality Check Options - BSRN Recommended V2.0
Checks

& Physically possible limits

& Extremelyrare limits

& Comparisons
Algorithm for Astronomical Auxiliary Data
O Igbal 1983

@ Solpos with Refraction

© Solpos without Refraction

Output
[ Auxiliary data
[J cleaned data
[J original data
¥ Quality codes

| One combined output file
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EE‘\E Edt Options

DIF (wim~2) %%
30

400
200

DIFQc

DIR (Wim™2)

DIRQe

SWD (W/m*2)
16

swDQc

€00 3

Panplot - [Data plot - C:\users\hschmith\Desktop\Demo\LAU_2008-01_0100_QC_combined.tab]
Window 2 =lelx

ékﬂk AAHLA hALAA“knhﬂA&LMAAAMA

AR AR AR

]
0

T T T
2008-01-01 20080141 2008-01-21 20080131
Date/Time max: 2008-01-31

LAU_2008-01_0100_QC_combined tab - 2012-07-27 1213 h BANGAEARaNF bt

DatefTime: 22,97, DIF (W/m**2): 982,14

4
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