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Housekeeping,	
  Misc	
  

•  SynopNc	
  Samples	
  Entry:	
  status	
  update	
  
•  New	
  Web	
  Data	
  Viewer	
  released!	
  	
  

hVp://data.iutahepscor.org/tsa	
  

•  Pictures	
  needed	
  for	
  each	
  site	
  for	
  individual	
  
site	
  pages:	
  	
  
hVp://data.iutahepscor.org/mdf/river_info/iUTAH_Provo_OD/PR_BJ_AA/	
  

•  Automated	
  Alerts:	
  what	
  addiNonal	
  alerts	
  are	
  
needed?	
  

•  QAQC	
  Document	
  Update:	
  Nmeframe,	
  what	
  to	
  
include?	
  



ODM	
  Tools	
  Python:	
  Design	
  Goals	
  

•  MuN-­‐pla^orm	
  support	
  (Windows,	
  Linux,	
  Mac)	
  
•  MulN-­‐database	
  support	
  (Microsoc	
  SQL	
  Server	
  
and	
  MySQL)	
  

•  Implement	
  a	
  scripNng	
  interface	
  to	
  save	
  the	
  
provenance	
  of	
  data	
  edits	
  in	
  QC	
  process	
  

•  Modernize	
  the	
  Graphical	
  User	
  Interface	
  (GUI)	
  



Architecture	
  



Geeng	
  Started 	
  	
  
•  DocumentaNon:	
  	
  

hVps://github.com/UCHIC/ODMToolsPython/wiki/ODMTools-­‐Python-­‐DocumentaNon	
  

•  Download	
  and	
  install	
  applicaNon	
  
hVps://github.com/UCHIC/ODMToolsPython/releases	
  

•  Connect	
  to	
  database	
  
–  ConnecNon	
  informaNon	
  saved	
  so	
  that	
  connecNon	
  will	
  persist	
  when	
  
the	
  program	
  is	
  re-­‐opened.	
  

–  New	
  connecNon	
  can	
  be	
  made	
  using	
  ‘File’	
  tab.	
  
–  Note:	
  User	
  credenNals	
  saved	
  to	
  file	
  and	
  visible	
  in	
  program-­‐	
  take	
  care!	
  

	
  



Ploeng:	
  Series	
  SelecNon	
  
Ribbon	
  
Toolbar	
  

Plot	
  
Window	
  

Time	
  Series	
  
SelecNon	
  

•  Default	
  windows:	
  
Plot	
  and	
  Series	
  
Selector.	
  

•  Series	
  Selector:	
  
Table	
  lisNng	
  data	
  
series	
  and	
  data	
  
series	
  aVributes	
  

•  Data	
  Series	
  =	
  	
  
Site	
  +	
  	
  
Variable	
  +	
  	
  
QCLevel	
  +	
  	
  
Method	
  +	
  	
  
Source	
  

All	
  series	
  
displayed	
  
by	
  default	
  

Column	
  
headers	
  can	
  be	
  
used	
  to	
  sort.	
  

Use	
  checkboxes	
  
to	
  plot	
  up	
  to	
  6	
  

series	
  



Ploeng:	
  Simple	
  Filter	
  

•  The	
  Simple	
  Filter	
  restricts	
  the	
  list	
  of	
  series	
  for	
  
display	
  and	
  selecNon	
  

•  Can	
  filter	
  by	
  Site,	
  Variable,	
  or	
  Both	
  
•  Note:	
  A	
  series	
  can	
  be	
  selected	
  for	
  ploeng	
  and	
  
then	
  the	
  filter	
  applied	
  to	
  hide	
  that	
  series.	
  Filter	
  
must	
  be	
  re-­‐applied	
  in	
  order	
  to	
  hide	
  series.	
  

•  Note:	
  Advanced	
  Filter	
  not	
  yet	
  implemented.	
  
	
  



Ploeng:	
  MulNple	
  Types	
  and	
  Series	
  
•  MulNple	
  y-­‐axes	
  for	
  different	
  variables	
  
•  Colors	
  automaNcally	
  assigned	
  
•  Subplots	
  
•  Ploeng	
  opNons	
  

MulNple	
  
Plot	
  Types	
  

MulNple	
  Time	
  
Series	
  SelecNon	
  

•  Time	
  Series	
  
•  Probability	
  
•  Histogram	
  
•  Box/Whisker	
  
•  Summary	
  StaNsNcs	
  



Ploeng:	
  OpNons	
  

Plot	
  Display	
  
OpNons	
  

Date	
  Range	
  
RestricNons	
  

•  Time	
  Series	
  and	
  Probability:	
  can	
  show	
  Lines,	
  Points,	
  or	
  Both	
  
•  Time	
  Series	
  and	
  Probability:	
  Legend	
  displays	
  Site,	
  Variable,	
  and	
  

QCLevel	
  
•  Legend	
  can	
  be	
  dragged	
  and	
  dropped	
  
•  Histogram:	
  number	
  of	
  bins/bars	
  can	
  range	
  from	
  0-­‐99	
  
•  Box/Whisker:	
  can	
  group	
  by	
  month,	
  season,	
  or	
  overall	
  
•  Margins	
  can	
  be	
  adjusted	
  for	
  Histogram	
  and	
  Box/Whisker	
  
•  Can	
  subset	
  data	
  series	
  by	
  restricNng	
  Date	
  Range	
  

Movable	
  
Legend	
  



Ploeng:	
  Dynamic	
  Panning/Zooming	
  

Zoom	
  BuEon:	
  Lec	
  click	
  to	
  draw	
  
a	
  box	
  for	
  zooming.	
  Right	
  click	
  to	
  
draw	
  a	
  box	
  to	
  zoom	
  out.	
  

Pan	
  BuEon:	
  Clicking	
  and	
  
dragging	
  on	
  the	
  plot	
  will	
  
pan	
  over	
  the	
  plot.	
  	
  

Pan	
  Arrows:	
  Use	
  to	
  
pan	
  forward	
  and	
  
backward	
  in	
  Nme.	
  

Zoom	
  Arrows:	
  Revert	
  
to	
  a	
  previous	
  or	
  a	
  
subsequent	
  view	
  

Home	
  BuEon:	
  Returns	
  
to	
  the	
  original,	
  default	
  
plot	
  extents.	
  	
  

Save	
  BuEon:	
  save	
  the	
  
current	
  plot	
  as	
  an	
  image.	
  



Dockable	
  Windows	
  

Docking	
  Areas	
  

Tabbed	
  
Docking	
  

Show/Hide	
  
Windows	
  

Table:	
  Data	
  
values	
  for	
  series	
  
being	
  edited	
  Python	
  Script:	
  

Shows	
  steps	
  in	
  the	
  
ediNng	
  process	
  

Python	
  Console:	
  
Used	
  for	
  custom	
  

edits.	
  

Series	
  Selector	
  

Plot	
  



EdiNng	
  for	
  Quality	
  Control	
  

Start	
  ediNng	
  
and	
  save	
  edits	
  

Common	
  
ediNng	
  tools	
  

Tabular	
  data	
  
view	
  and	
  
selecNon	
  

Data	
  
selecNon	
  
filters	
  

Linked	
  plot	
  
view	
  



Data	
  EdiNng	
  for	
  Quality	
  Control	
  
Python	
  Code	
  
Console	
  

Python	
  Script	
  
Editor	
  



Step	
  1:	
  Select	
  a	
  Time	
  Series	
  for	
  EdiNng	
  

Edit	
  Series	
  

Select	
  Series	
  

Dric	
  and	
  
calibraNon	
  shic	
  



EdiNng:	
  SelecNng	
  Series	
  

•  Series	
  Selector	
  sNll	
  used	
  
to	
  show/hide	
  series	
  in	
  
the	
  plot	
  

•  MulNple	
  data	
  series	
  can	
  
be	
  viewed	
  while	
  ediNng-­‐	
  
symbology	
  changes	
  

•  ‘No	
  Data’	
  (-­‐9999)	
  values	
  
are	
  now	
  ploVed-­‐	
  zoom	
  
level	
  changes.	
  

•  When	
  a	
  data	
  series	
  is	
  
being	
  edited,	
  points	
  are	
  
loaded	
  to	
  the	
  Table	
  
window.	
  



Step	
  2:	
  Select	
  Data	
  to	
  Edit	
  



EdiNng:	
  SelecNng	
  Points	
  
•  Table	
  Window:	
  use	
  ctrl+click,	
  

shic+click,	
  click	
  and	
  drag	
  
•  Plot	
  Window:	
  use	
  Lasso	
  to	
  	
  

draw	
  shape	
  around	
  points	
  
•  Filters:	
  select	
  based	
  on	
  criteria	
  
•  De-­‐select:	
  select	
  other	
  points,	
  

use	
  ‘Clear	
  Filter’	
  or	
  ‘Reset	
  
SelecNon’.	
  

Value	
  Threshold:	
  
selects	
  data	
  points	
  >,	
  
<,	
  or	
  ><	
  specified	
  

criteria.	
  
Data	
  Gaps:	
  selects	
  beginning	
  
and	
  end	
  points	
  of	
  a	
  specified	
  

gap	
  in	
  conNnuous	
  data.	
  Date	
  Range:	
  selects	
  
before,	
  acer,	
  

between,	
  or	
  outside	
  
specified	
  dates	
  (Nme	
  
not	
  yet	
  implemented).	
   Value	
  Change	
  Threshold:	
  

selects	
  subsequent	
  pairs	
  of	
  
points	
  with	
  a	
  value	
  difference	
  

>	
  specified	
  criterion.	
  



Step	
  3:	
  Linear	
  Dric	
  CorrecNon	
  



Step	
  4:	
  Interpolate	
  



Step	
  5:	
  Flag	
  



EdiNng	
  FuncNons	
  

Interpolate:	
  	
  
Linearly	
  interpolates	
  
points	
  based	
  on	
  
previous	
  and	
  
subsequent	
  values.	
  

Change	
  Value:	
  Add,	
  
subtract,	
  mulNply	
  or	
  set	
  
equal	
  to	
  a	
  constant	
  value.	
  

Flag:	
  Applies	
  a	
  
data	
  qualifying	
  
comment	
  to	
  
selected	
  points.	
  

Filter	
  Points:	
  
Use	
  filters	
  to	
  
select	
  points	
  

Reset	
  SelecOon:	
  
Remove	
  selecNon	
  
from	
  all	
  points.	
  

Linear	
  DriP:	
  Uses	
  reference	
  
values	
  at	
  beginning	
  and	
  end	
  of	
  
selected	
  data	
  and	
  a	
  gap	
  value	
  
to	
  account	
  for	
  calibraNon	
  
shics	
  and	
  sensor	
  dric.	
  

Add	
  Point:	
  
Inserts	
  individual	
  
data	
  values.	
  

Delete:	
  Removes	
  
selected	
  data	
  values	
  
from	
  series.	
  

Record:	
  IniNates	
  
recording	
  of	
  edits	
  
to	
  Python	
  script.	
  



Step	
  6:	
  Save	
  Modified	
  Data	
  Series	
  



ScripNng	
  Edits	
  
•  All	
  acNons	
  recorded	
  as	
  lines	
  of	
  code	
  in	
  the	
  Python	
  script	
  editor	
  
•  Script	
  can	
  then	
  be	
  saved	
  for	
  later	
  execuNon	
  and	
  review.	
  	
  

–  Fosters	
  traceability,	
  transparency,	
  reproducibility	
  	
  
–  Can	
  add	
  comments	
  to	
  the	
  script	
  to	
  annotate	
  the	
  raNonale	
  for	
  edits	
  	
  
–  EdiNng	
  can	
  be	
  performed	
  in	
  mulNple	
  sessions	
  with	
  the	
  script	
  

incrementally	
  saved	
  and	
  re-­‐run	
  for	
  each	
  new	
  session	
  
–  Script	
  could	
  be	
  generated	
  by	
  one	
  user	
  and	
  then	
  reviewed	
  and	
  revised	
  

by	
  another	
  



ScripNng	
  Edits	
  Click	
  on	
  the	
  'Record'	
  buVon	
  in	
  
the	
  Ribbon.	
  View	
  the	
  Script	
  
Editor	
  window.	
  

Every	
  Nme	
  points	
  are	
  selected	
  
and	
  tasks	
  are	
  performed,	
  steps	
  
added	
  as	
  lines	
  of	
  code.	
  	
  

Can	
  edit	
  script.	
  
Comments	
  added	
  
using	
  leading	
  #.	
  

Can	
  open	
  previous	
  file	
  in	
  
script	
  editor	
  and	
  run	
  (sent	
  
to	
  Python	
  console).	
  

Currently,	
  cannot	
  append	
  file	
  
(every	
  Nme	
  ‘Record’	
  is	
  used,	
  a	
  
new	
  script	
  is	
  started),	
  so	
  should	
  
copy/paste	
  saved	
  script	
  to	
  new	
  
file	
  for	
  subsequent	
  sessions	
  

Script	
  saved	
  to	
  
local	
  machine	
  
then	
  reopened.	
  



Workflow	
  


