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The MSFC Natural Environments Branch defines and
assesses the natural environment for space vehicle design
and operations.
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NASA has implemented policies that allows for use of
versatile open source software.

» Pandas

» Tkinter

» Matplotlib
» Numpy

» Tabulate
» Shutil

> |tertools

Keal Fython
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https://www.google.com/url?sa=i&source=images&cd=&ved=2ahUKEwinz-islYvmAhVJq1kKHfZBD9YQjRx6BAgBEAQ&url=https%3A%2F%2Frealpython.com%2F&psig=AOvVaw0Aqx-E2LkTmyrijxMWmbm6&ust=1574970733520442ators for efficient looping
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GUI Design

Time Stamps
of file

File Search

MSEC LR daily.19¢ <005

—LR_daily.1995008
MSFC_LR_daily. 1995009
MSFC_LR_daily. 1995010
MSFC_LR_daily. 1985011
MSFC_LR_daily. 1995012
MSFC_LR_daily. 1995013
MSFC_LR_daily. 1995014
MSFC_LR_daily. 1995015
MSFC_LR_daily. 1995016
MSFC_LR_daily. 1995017
MSFC_LR_daily. 1995018
MSFC_LR_daily. 1995019
MSFC_LR_daily. 1995020
MSFC_LR_daily. 1985021
MSFC_LR_daily. 1995022
MSFC_LR_daily. 1995023
MSFC_LR_daily. 1995024
MSFC_LR_daily. 1995025
MSFC_LR_daily. 1955026
MSFC_LR_daily. 1995027
MSFC_LR_daily. 1995028
MSFC_LR_daily. 1995029
MSFC_LR_daily. 1995030
MSFC_LR_daily. 1985031
MSFC_LR_daily. 1995032
MSFC_LR_daily. 1995033
MSFC_LR_daily. 1995034
MSFC_LR_daily. 1995035
MSFC_LR_daily. 1995036
MSFC_LR_daily. 1995037
MSFC_LR_daily. 1995038
MSFC_LR_daily. 1955035
MSFC_LR_daily. 1995040
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GUI Design
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File Search

Set Flags

MSFC_LR_daily.2006259

Finalize Review -‘II_‘_'_'_‘_‘_RESEt original view| Q‘ Select
MSFC_LR_daily.2006260

MSFC_LR_daily.2006261 " Wind Speed " Density
MSFC_LR_daily.2006262

{* Temperature " Dewpoint

MSFC_LR_daily.2006263 100000 | L hen ) aesme
MSFC_LR_daily.2006264
MSFC_LR_daily.2006265
MSFC_LR_daily. 2006266 S0000 4
MSFC_LR_daily.2006267 W Realistic Temp M
PMSFC t?
File Search
Finalize Review “‘ 6| * ‘ 0*0| Q‘ Select | Set Flags
MSFC_LR_daily.2006259 Select a region on the graph and one fwpoint
MSFC_LR_daily.2006260 or more flag to open editor window |
MSFC_LR_daily.2006261 VT SpEET —Density
MSFC_LR_da!ly.ZDDBZGE 100000 J £ Shear ¢ Pressure
MSFC_LR_daily.2006263
MSFC_LR_daily.2006264
MSFC_LR_daily.2006265
MSFC_LR_daily.2006266 —
MSFC_LR_daily.2006267 v Realistic Temp M
MSFC_LR_daily.2006268 .
MSFC_LR_daily. 2006269 [ Realistic DPT
MSFC_LR_daily.2006270 E E0000 - [~ RealisticRH
MSFC_LR_daily.2006271 = o
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Presenter
Presentation Notes
<- Back to Previous View
->Forward to Next View
PAN – Pans axis with Left mouse click, Zoom with right
Magnify – zoom over rectangle
Select- Select and click two points on the graph that encompass an area desired for manual flagging. 
Finalize Review- highlights which elements still need to be checked before you can save the review of that day. 


Example

File Search
Finalize Review ﬁ‘ 6‘ é ‘ 0*0‘ Q‘ Select | Set Flags |zoom rect

PASFC_LR_daily.2006254 {* Temperature " Dewpoint
[MSFC_LR_daily. 2006255 ] _
IMSFC_LR_daily. 2006256 " Wind Speed " Density
MSFC_LR_daily.2006257 Shear © Pressure
[MSFC_LR_daily.2006258 60000
[MSFC_LR_daily.2006258
PMISFC_LR_daily. 2006260
PMSFC_LR_daily. 2006261 55000
PMSFC_LR_daily. 2006262 ¥ Realistic Temp
JMSFC_LR_daily.2006263 -
[MSFC_LR_daily.2006264 [ Realistic DPT
PMSFC_LR_daily.2006265 E 50000 I Realistic RH
[MISFC_LR_daily. 2006266 = o
PMSFC_LR._daily. 2006267 £ [ RealisticD M

. [=]
MSFC_LR_dEH)I'.EDDEEEE a 45000 L r Lapse Rate .
PMSFC_LR_daily. 2006268 T
PASFC_LR_daily.2006270 [~ SeSig Temp M
PMSFC_LR_daily. 2006271 e
[MSFC_LR_daily.2006272 40000 L/ sasigoeT W
PASFC_LR_daily.2006273 I~ Manual Temp W
IMSFC_LR_daily. 2006274 .
SFC_LRdaily.2006275 35000 IS Manual DPT - B
PMSFC_LR_daily. 2006276 ™ Manual D |
PMSFC_LR_daily.2006277 . ; ; . , ;
PASFC_LR_daily.2006278 -90 -80 -70 -60 -50 —40

PVISFC_LR_daily.200627% T(DEGC)
PMSFC_LR_daily.2006280
PMSFC_LR_daily. 2006281
PMSFC_LR_daily. 2006282
PMSFC_LR_daily. 2006283

[MSFC_LR_daily.2006224 The h|gh||ghted pOlnt

on the graph marks

s that an automated
process detected an

issue with the data.
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Example

File Search

MSFC_LR_daily.2006234
PMSFC_LR_daily. 2006255
IMSFC_LR,_daily.2006236
MSFC_LR_daily.2006257
MSFC_LR_daily.2006258
MSFC_LR_daily.2006259
MSFC_LR_daily.2006260
MSFC_LR_daily.2006261
IMSFC_LR_daily.2006262
IMSFC_LR_daily.2006263
MMSFC_LR_daily. 2006264
IMSFC_LR,_daily.2006265
MSFC_LR_daily.2006266
MSFC_LR_daily.2006267
MSFC_LR_daily.2006268
IMSFC_LR_daily.2006269
MSFC_LR_daily.2006270
MSFC_LR_daily.2006271
PMSFC_LR_daily. 2006272
MSFC_LR,_daily.2006273
MSFC_LR,_daily.2006274
MSFC_LR_daily.2006275
MSFC_LR_daily.2006276
MSFC_LR_daily.2006277
MSFC_LR_daily.2006278
IMSFC_LR_daily.2006279
IMSFC_LR_daily.2006280
PMSFC_LR_daily. 2006281
IMSFC_LR,_daily.2006282
MSFC_LR_daily.2006283
MSFC_LR_daily.2006284
IMSFC_LR_daily.2006285
MSFC_LR_daily.2006287
IMSFC_LR_daily.2006288
IMSFC_LR_daily.2006289

[ Show All Files

Finalize Review

Set Flags

# €[] #[Q s
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Zoom box tool
used around the
concerning data.

Zoom rect,
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" Shear " Pressure
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SuSigDPT M
Manual Temp Il
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File Search

SFC_LR_daily. 2006254
SFC_LR_daily. 2006255
SFC_LR_daily. 2006256
SFC_LR_daily.2006257
SFC_LR_daily.2006258
SFC_LR_daily.2006259
SFC_LR_daily. 2006260
SFC_LR_daily. 2006261
SFC_LR_daily.2006262
SFC_LR_daily.2006263
SFC_LR_daily. 2006264
SFC_LR_daily. 2006265
SFC_LR_daily. 2006266
SFC_LR_daily.2006267
SFC_LR_daily.2006268
SFC_LR_daily. 2006269
SFC_LR_daily. 2006270
SFC_LR_daily. 2006271
SFC_LR_daily.2006272
SFC_LR_daily.2006273
SFC_LR_daily.2008274
SFC_LR_daily. 2006275
SFC_LR_daily. 2006276
SFC_LR_daily. 2006277
SFC_LR_daily.2006278
SFC_LR_daily.2006279
SFC_LR_daily. 2006280
SFC_LR_daily. 2006281
SFC_LR_daily.2006282
SFC_LR_daily.2006283
SFC_LR_daily.2006284
SFC_LR_daily. 2006285
MSFC_LR_daily.2006286
SFC_LR_daily. 2006287
SFC_LR_daily.2006288
SFC_LR_daily.2006289

[ Show All Files

‘.“ e‘é‘ '*"Q‘ Deselect Set Flags |zoom rect

43000

47000

45000

43000

Height (FT)
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42000
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(¥ Temperature " Dewpoint
™ Wind Speed " Density
" Shear " Pressure
¥ Realistic Temp M

[ Realistic DPT

[~ RealisticRH [

[~ Realistic D [ ]

[ Lapse Rate [ ]

[~ SixSigTemp W

[ Six Sig DPT [ ]

I~ Manual Temp Il

™ ManualDPT W

™ Manual D [ ]
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File Search

SFC_LR_daily.2006254
SFC_LR_daily.2006235
SFC_LR_daily.2006256
SFC_LR_daily.2006257
SFC_LR_daily.2006258
SFC_LR_daily.2006259
SFC_LR_daily. 2006260

SFC_LR_daily. 2006269
SFC_LR_daily.2006270
SFC_LR_daily.2006271
SFC_LR_daily.2006272
SFC_LR_daily.2006273
SFC_LR_daily.2006274
SFC_LR_daily. 2006275
SFC_LR_daily.2006276
SFC_LR_daily.2006277
SFC_LR_daily.2006278

MSFC_LR_daily.2006286
IMSFC_LR_daily. 2006287
PMSFC_LR_daily. 2006288
PMSFC_LR_daily. 20062859

™ Show All Files

Finalize Review

45000
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‘.‘ 6‘ é‘ Q*.‘Q‘ Deselect Set Flags |zoom rect

(* Temperature " Dewpoint
" Wind Speed " Density
" Shear " Pressure
V¥ Realistic Temp

[ Realistic DPT

[ Realistic RH

I
|

Height (FT)
&
g

44000

43000

42000

@ Editor test

Save Manual Checks

ALT(FT)

AutoQC

T(DEGC) | GCManualTemp

400 |00001100100000100| -5 0

45000 [00001100100000100] -s82

0 —

80 70
T(DEGC)

104
1015

2215

ss10 |00001100100000100| -s02 0

+200 [00001100100000100f e22 [ o  —

Realistic Temp [

ss30 [00041100100100100| 25 0

ss400 |00001100100100100| 629 0o

Saving Checks: The highlighted 1
shows that it was an automated QC
check that detected this data and

flagged it.
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Example

File
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Search

Finalize Review

™ Preview with Flagged Removed :—| + | Q*O|Q| Deselect 5Set Flags | zoom rect

ngg_t:_ga':)‘jlgg:ggg - * Temperature " Dewpoint
any.
MSFC:LR:da”iI‘]ggSDD? N O F I ag S T rI p p e d " Wind Speed " Density
MSFC_LR_daily.1995008 E— — & Shear  Pressure
MSFC_LR_daily. 1995000
MSFC_LR_daily. 1995010
MSFC_LR_daily. 1995011 80000
MSFC_LR_daily. 1995012
MSFC_LR_daily. 1995013 [V Realistic Temp B
MSFC_LR_daily. 1995014
MSFC_LR_daily. 1995015 60000 I Realistic DPT
MSFC_LR_daily. 1995016 E ™ Realistic RH
MSFC_LR_daily. 1995017 =
MSFC_LR_daily. 1995018 b= I Realistic D |
MSFC_LR_daily. 1995019 2 40000 [ LapseRate
MSFC_LR_daily. 1995020 T
MSFC_LR_daily. 1995021 I~ SixSig Temp M
MSFC_LR_daiky.1005022 .
MSFC_LR_daily. 1995023 1600 20000 [/ SxSigDPT M
MSFC_LR_daily. 1995024 et -
MSFC_LR_daily. 1995025 # Editor test — *
IMSFC_LR_daily. 1995026
MSFC_LR_daily. 1995027 o Save Manual Checks |
MSFC_LR_daily. 19950228 ALT(FT) AutoQC T(DEGC) | GCManualTemp
MSFC_LR_daily. 1995029 -0 -80 -J0 -60
MSFC_LR_daily. 1995020 zooo0 |Q0000100100000000] -183 0 —
MSFC_LR_daily. 1995031
MSFC_LR_daily. 1995032 21000 [QO0Q00100100000000] -172 0 =
MSFC_LR_daiky. 1995023
MSFC_LR_daily. 1995034 zzooo |QO00Q00100100000000]| -40s 0 —
MSFC_LR_daily. 1995025
IMSFC_LR_daily. 1995036 23000 ([0Q000100100000000]( -225 0 = Realistic Temp I
MSFC_LR_daily. 1995037
MSFC_LR_daily. 1995038 22000 |Q0000100100000000] -a75 0 —
MSFC_LR_daily. 1995039
MSEC_LR daiy 1995040 25000 |00000100100000000| «2s | o —

2s000 |00000100100000000] -264 0

This example
shows data that
needs a flag that

was not caught by
the automated
check.
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12

File Search

Finalize Review | [T Preview with Flagged Removed :—| é | 0*0| 'Q| Deselect Set Flags | zoom rect

PASFC_LR_daily. 1995005 = * Temperature " Dewpoint
PASFC_LR_daily. 1995006
MSFC:LR:daiI;‘IQQEDD? N O F I ag S T rl p p e d " Wind Speed " Density
P ISFC_LR_daily. 1995008 —— — & Shear  Pressure
P ASFC_LR_daily. 1995009
PASEC_LR_daiky. 1995010
PASFC_LR_daily. 1995011 80000
PASFC_LR_daiky. 1995012
PMSFC_LR_daily. 1993013 ¥ Realistic Temp B
P ASFC_LR_daily. 1995014 -
PMSFC_LR_daily. 1993015 60000 [ Realistic DPT
PASFC_LR_daily. 1995016 E ™ Realistic RH
PASEC_LR_daiky. 1995017 =
PSFC_LR_daily. 1995018 z I Realistic D |
PASEC_LR_daily. 1995019 -5 a0000 [ lapse Ratel I
P ISFC_LR_daily. 1995020 T
MSFC_LR_daily.1995021 [~ SixSig Temp M
MSFC_LR_daiy.1995022 110 e
P ASFC_LR_daily. 1995023 % 20000 [ sksigpT W
PASFC_LR_daiky. 1995024 e -
PASFC_LR_daily. 1995025 # Editor test - x
P ASFC_LR_daily. 1995026
PSFC_LR_daily. 1995027 o Save Manual Checks |
PVISFC_LR_daily.1995028 ALT(FT) AutoQC T(DEGE) | QCManual Temp
PMSFC_LR_daily. 1995020 -90 -80 -0 -0
PMSFC_LR_daily. 1995030 20000 |0OOQ000100100000000]| -183 0 =
PASFC_LR_daily. 1995021
PSFC_LR_daily. 1995032 200 [0O0000100100000000| -172 0 —
P ASFC_LR_daily. 1995033
PASEC_LR_daiky. 1995034 22000 ({0OOQ000100100000000]| -40s 1 —]
PASFC_LR_daily. 1995035
PMSFC_LR_daily. 1095036 23000 [Q0000100100000000| 45 1 — Realistic Temp Il
PASFC_LR_daily. 1995037
PASFC_LR_daily. 1995038 22000 |00000100100000000]| -27s 1 —
PSFC_LR_daily. 1995039
PUSFC_LR daily.1995040 2so0 |00000100100000000( -229 I
25000 |00000100100000000) -254 0o

Setting the flags
to 1 signals the
GUI to add these
flags to the data
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File Search

MSFC_LR_daily. 1995005
MSFC_LR_daily. 1995006
MSFC_LR_daily. 1993007
MSFC_LR_daily. 1995008
MSFC_LR_daily. 1993009
MSFC_LR_daily. 1995010
MSFC_LR_daily. 1993011
MSFC_LR_daily. 1995012
MSFC_LR_daily.1995013
MSFC_LR_daily. 1995014
MSFC_LR_daily. 1995015
MSFC_LR_daily. 1995016
MSFC_LR_daily. 1995017
MSFC_LR_daily. 1995018
MSFC_LR_daily. 1995019
MSFC_LR_daily. 1995020
MSFC_LR_daily. 1995021

MSFC_LR_daily. 1995023
MSFC_LR_daily. 1993024
MSFC_LR_daily. 1995025
MSFC_LR_daily. 1995026
MSFC_LR_daily. 1995027
MSFC_LR_daily. 1993028
MSFC_LR_daily. 1995029
MSFC_LR_daily. 1993030
MSFC_LR_daily. 1995031
MSFC_LR_daily. 1995032
MSFC_LR_daily. 1995033
MSFC_LR_daily. 1995034
MSFC_LR_daily. 1995035
MSFC_LR_daily. 1995036
MSFC_LR_daily. 1995037
MSFC_LR_daily. 1995038
MSFC_LR_daily. 1993039
MSFC_LR_daily. 1995040
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Finalize Review | ¥ Preview with Flagged Removed .‘.‘ 6| +‘ O*O‘Q‘ Deselect Set Flags |zoom rect

Preview of Data With Manual Temp Removed *
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Summary

*Functionality®

—Displays balloon data

-Automated QC flags
-Ability to manually
check and add new flags
-Ability to preview data

change
-Produces output
iIncluding all checks

14

*Current Work*

—Comparison with other

QC processes
POR 1988-2011

*Future Work*

-QC process of full
balloon database
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, JACOBS


Presenter
Presentation Notes
https://www.noaa.gov/news/fifty-years-ago-historic-balloon-launch-changed-way-we-see-ozone-layer

2017(when article was written)
From atop this grassy mesa in 1967, scientists with the federal Environmental Science Services Agency carefully launched a weather balloon carrying a new instrument that could measure ozone levels from the ground to the very edge of outer space — and radio the data back to a ground receiver.
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