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About CPX2

CPX2 is a graphical user interface written for viewing and editing NOAA/ESRL/GMD aerosol
data. It can be used to look at raw, edited or averaged station aerosol data so long as the station
and data are set up in the GMD database.

Getting Started

To start a CPX2 session you merely need to type cpx2 stn <enter> where ‘stn’ is the 3-letter
station identifier. For example to start cpx2 for Cape San Juan, Puerto Rico you would type:
cpx2 cpr <enter>

This opens and plots the most recent week of raw data. Note it takes a few minutes to load the
data in — there is a loading bar in the lower right so you can see when it is loading and at the
lower left you can see if the status is idle or loading or whatever.

CPX2 has lots of functionality and it is constantly being updated. Figure 1 highlights some of the
basic functions that you will need for editing.

. Replat Previously plotted
Pull Plot time range button time range selector

CPx2 Display Config Help
: ; v % ; A =] | |
[ | Realtime Start t|me:| 20049 111.00000H End t|me:| 20049 118.00000H | Reglot| | % |
1 | S|
__—@/ﬂagctﬁi_‘{f»creen rlntensi\re " Winds I Flowws r Temp/RH rFiIter rPressure r Background r Meph Status | 5
ol Absorption Coefficient
Plot ‘Z 70.00F
£ —— Bas0_4a11 (blue totall
tabs 50.00F — Basum (blue Jubumj
- 411 (green tota
L Basu_All (green Jubu.hﬂ
é 30001 —L Bas0_all ired total)
Gl F 1 —:BaSl_All (red subuw
10.00fF N P i 2 b P s ol it i
-10.00 £ . . . 1 ! . . . | . . . 1 . . .
111.00000 112.75000 11450000 116.25000 118.00000
Total Scattering Coefficient
370.0[
[ BsBO_S11 (blue total)
270.0F —_ BsBl_Sll (blue subpm
L BsBO_511 (green totall
£ L B;Bl l_Sll ( green subimm
S1m0.0f BsBO_S11 (red total
- r BsB1 811 (red submum
70.0F i | 2
: » R e stz all e
-30.0[ L L L I L L L L L L 1 L
111.00000 112.75000 113 50000 116.25000 11%.00000
Backwards-hemispheric Scattering Coefficient
40.00F —— BhsBO_S11 (blue total)
[ Bb—Bl_Sll (blue sl umJ
29.00F — +
é £ — BbJBI '_511 lgleell Juhlou
18.00 F —— BbsBO_511 (red totall
- F | BhsBl 511 (red subum
| 7.00F — oty T ) g e -
-4.00[ L L L L L L L 1 L L
111.00000 112, ?5000 114, 50000 116.25000 118.00000
BMD | Raw | Idle [
/‘ IS L 3 = 4
. \status Loading indicator bar
Station |D 9

Type of data (e.g., raw, clean..)

Figure 1 Introduction to the CPX2 screen

Getting help with CPX2
There are three ways to get help with cpx2




1. From a command line prompt. At the command line type cpx2 --help <enter> This
will list out some cpx2 options some to do with how to generate plots from cpx2 (e.g.,
png, eps) and some to do with plotting different types of data (e.g., averaged or clean)
See appendix B for a listing of what the cpx2 --help <enter> provides.

2. On the web. There are more details and examples of the options described in the
command line help listing on our website:
http://www.esrl.noaa.gov/gmd/aero/software/aerosols/cpx2.html.

3. Within CPX2. You can get help from within CPX2 by clicking on the Help pull down
menu and searching the ‘Knowledge data base’.

Quitting CPX2
The last item on the CPX2 pull down menu is ‘quit’. Alternatively you can type <control><q>
and CPX2 will quit.

Extracting data

There are two ways to extract data for viewing in CPX2. One can begin by opening a CPX2
session and then editing the ‘Plot time range’ values at the top of the CPX2 window.
Alternatively, one can tell CPX2 on the command line what time range of data to start with.

There are multiple command line options to set the time range. Some of these are described in
Table 1 below.

Table 1 Telling CPX2 what data time range' to plot, examples are all for Bondville (bnd)

Command Line Result
cpx2 bnd Most recent week of data
cpx2 bnd 24h now Data collected during the past 24 hours
cpx2 bnd 2009wl5 1w 1 week of data starting at the beginning of week 15, 2009
cpx2 bnd 2009:103 2009:106 Three days of 2009 data: DOY 103, 104 and 105
cpx2 2008-01-15T12:00:00Z 2008-01- Data between 12pm Jan 15, 2008 and 3pm Jan 16, 2008
16T15:00:002
cpx2 bnd 2009.5 2009.75 Fractional year — so data between ~July 1 — Sept 30, 2009
cpx2 bnd 2009-01-15 2009-01-30 Data between Jan 15 and Jan 30, 2009

"Times are always in UTC; there are additional permutations, which are described on the web:
http://www.esrl.noaa.gov/gmd/aero/software/aerosols/timeformat.html.

Station data editing is typically done in weekly increments where the week is defined as Monday
through Sunday (thus editing for the previous week can commence on a Monday). Thus, for
weekly editing, you will typically use the third example in Table 1.

Using ‘data.status’ to determine last week of data passed

To figure out what the most recently edited week is you would type on the command line:
data.status stn <enter> (replace stn with the three letter station id, e.g., mlo). Note: data.status
tells you several things: (a) when there are gaps in the raw data (b) the latest raw data received
and (c) the most recently passed week.

You can see the date ranges that have been passed by typing at the command line:
data.comments.get Stn none none clean | grep *=== clean add'
where stn is the three letter station id.




Selecting a specific data time range to look at more closely

Once you have a CPX2 session open you may want to look at a specific time period within the
period of time displayed, i.e., for editing you may want to look at a spike in the data. Again
there are two ways to do this. You can edit the ‘Plot time range’ values at the top of the CPX2
window with the appropriate start and end times. Alternatively, you can use the mouse to select
arange. To use the mouse, left-click on the left side of the time range you want to look at, then
drag the mouse to the right and left-click again on the right side of the region of interest. CPX2
will put vertical bars at the two edges you have defined. To look at just that time period, left-
click on the ‘replot’ button. Table 2 describes various options for using your mouse and the
keyboard to select (or de-select) data and to change plot parameters for a better look at the data.

Table 2 Using your mouse to select data and change plot parameters

Selection action Result

Left-click Selection box, may have vertical and horizontal constraints
Shift+left-click Vertical selection bars only, no y-axis constraint
Control+left-click | Horizontal selection bars only, no x-axis constraint

<esc> Gets rid of selection constraint

Right-click Brings up menu of various options including:

e Manual zoom (so you can force axes to be desired range)
Data smoothing options (e.g., hourly, lowpass filters)

Trace specific options (e.g., add symbols, hide legend)
Adding grid to plot

Show plot in pop-up window (good for comparing with other
plots)

Returning to a previous data time range

Once you’ve inspected the small feature you were looking at, you may want to expand back to
the previous wider time range. In the upper right corner are three arrow buttons. The ‘<’ and >
are similar in functionality to the forward and backward keys on webpages. The ‘v’ key pops up
a menu with a list of time ranges you’ve looked at recently and you can select the one you want.
If you want to go back to the time range you began with when you started cpx2 (for example the
whole week of data) you can use a keyboard shortcut and type ‘a’.
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Selecting a data display mode
Use the ‘Display’ pull down menu to select the display mode.
e ‘Raw’ will show you the unedited, uncorrected data
e ‘Edit’ will show you the raw data in the top pane and the edited data in the bottom pane.
The edited data plot shows data with the corrections applied. Edited data differs from the
‘clean’ data in that it shows the effect of all edits in the ‘mentor edits’ list, not just the
“passed” data edits. (These terms are explained more clearly below.)
e ‘Clean’ will show you data with all the “passed” data edits applied

Editing data - mechanics
Specific things to look for when editing data are described in the next section ‘Editing Data —
what to look for’. The mechanics of data editing are described here.




Once you have a CPX2 window open and showing the extracted data, you are ready to begin
editing. Note: you can do edits in any display mode (raw, edit, clean), but it’s recommended to
use ‘edit’ display mode. (See Selecting a data display mode above.) To begin editing, click on
the CPX2 pulldown menu on the upper left and select ‘Mentor Edits’. This will pop up a
window showing any existing edits for that time range (Figure 2a). To add an edit, click the
‘Add’ button in the upper left of the ‘Mentor Edits’. This will bring up the ‘Edit Directives’
window (Figure 2b).
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Figure 2b Edit directives window

The ‘Edit Directive’ window has several slots in which to enter information and various options
to choose.

Edit start and end times

‘Start’ and ‘End’ are the start and end time of the edit — i.e., if there is a spike that starts at 2009
103.56 and goes to 2009 103.57 then those are the times that should be in the start and end
boxes. You can type in the edit times if you know them or you can select the appropriate time
period on the plot (see Selecting a specific data time range above) and the start and end boxes
will automatically reflect those times.

Author



The data editor’s initials should go here.

Notes

Put a brief comment about why the data was edited here. Some examples are ‘absorption spike’,
‘weekly maintenance’, or ‘pump failure’.

Type of edit

There are several types of edits than can be made:

e ‘Invalidate’ — choosing this says the data are bad and should not be included in clean data

e ‘Contaminated’ — choosing this causes the data to be flagged as contaminated. Data
might be marked as contaminated for many reasons — for example if there is construction
occurring near the site affecting the measurements. Contaminated data will not be
displayed in the edited data pane but a small black marker (see Figure 3) on the plot will
indicate that the data has been removed because of contamination. By default
contaminated data will not be averaged into the longer term average files (hourly, daily,
monthly) (although there is an averaging option which will include contaminated data if
desired).

e Bitmask — this allows you to change the flags field. For example, if the impactor
switching stopped working because the electronic ball valve fails you can change the
flags field to indicate the proper size cut.

e Poly — this allows you to apply a polynomial correction to the data

ALL
This list box lets you limit the variables in the data selection box to those related to a particular
record type. The default value "ALL" shows all available variables.

Data selection

You can either choose the individual parameters to which the edit is to be applied from the scroll
down list of variables or you can use the ‘selection groups’ pull down menu and choose the
appropriate group(s). Using the selection groups is much easier!

Once your ‘Edit Directives’ window is filled out to your satisfaction for a particular edit, left-
click on ‘OK’ and the edit will be added to the list of edits in the ‘Mentor Edits’ window. Save
the edit by clicking ‘save’ in the ‘Mentor Edits” window. When you replot the data the edited
pane will reflect the edits. Continue adding edits in this way until you are done with the week.
Note: you can make multiple edits before saving. Every time you save your edit directives the
data set is reloaded which takes some time so it’s usually quicker to do several edits between
saves. However, if you close the edit directives window before you save you will lose all your
unsaved edits.

To see the effect of individual edits, open the ‘Mentor directives’ window and click on an edit. A
vertical bar will appear to show where that edit occurred. In ‘edit’ display mode this allows you
to see where the edit is and the difference between raw and edited plots (see Figure 3).
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Figure 3 Vertical gray bar shows selected edit. Display mode is ‘Edit’ so you see both the raw
and edited data. Orange arrow in lower right of edited plot points to flag indicator for data
marked as contaminated.

Editing an existing edit

There are times when you might want to edit an existing edit. When you are doing editing, you
may create an edit and then, for some reason, want to change it - for example, to expand or
narrow the time range of the edit or change the variables you’ve chosen. Select the edit in the
‘Mentor Edits’ window by left-clicking edit so that the whole row for the edit is highlighted.
Left-click on ‘edit’ and an ‘edit directive’ window will pop up that you can change whatever you
need to change. When you are done, left-click on ‘OK’ and the edit will be updated.

(Semi) Automatic Edits

CPX2 has the ability to automatically generate some edits. For example if the nephelometer
backscatter shutter is causing problems CPX2 can identify those periods and generate an edit for
them. To have CPX2 do this, left-click on ‘Auto’ in the ‘Mentor Edits” window. A list of
automatically generated edits will appear in the list of edits. These automatic edits will not have
a checkmark (V) in the left column which indicates they have not been approved. To approve
them, click in the empty box in the ‘approved’ column and a checkmark will appear. When the
edit directives are saved and passed these approved edits will be included. Note: the ‘Auto’
option generates a lot of edits — you may not want to use it unless you have a lot of spikes caused
by a system problem. An example of where you would want to use the automatic editing is
when the neph motor fails resulting in frequent spikes in the neph data.



Passing the edited data
Once you are satisfied with your data edits, you need to save the edit directives and then "pass"
the data. This informs the data management system that the data have been QC-checked and
approved. Click the "Save" button in the Mentor Edits window to save your edit directives.
Then exit CPX2, and use the command data . pass to pass the data. For example, if you
edited data for week 15 of 2009 from Bondville (cpx2 bnd 2009wl5 1w), the syntax for
passing the data for this week is

data.pass bnd 2009wl5
More information on data . pass is available at
http://www.esrl.noaa.gov/gmd/aero/software/aerosols/data.pass.html

There is an option for making comments about the passed data — look at the info on data.pass.
This can be used for adding some sort of general comment about that week’s editing, although
typically it’s not used.

Checking the passed data

It’s good practice to do a final check of the data after you have passed it. Open up a CPX2
session for the time period and choose display mode ‘clean’. This allows you to see the final
data with all the passed edits applied. If you see problems or additional edits you wish to make
then repeat the editing process as described above.

Shortcut keys

Cpx2 can be used entirely as a point-and-click program, however there are some short-cut keys
(hotkeys) which may be useful. These are described in the knowledge base, but also in Table 4
below.

Table 4 Shortcut keys (hotkeys)

N Move to next (right) tab

p Move to previous (left) tab

r Replot graphs (same as replot button) i.e., use after you select a different time range

a Go back to time range that cpx2 was started at (i.e., if you started editing a week of
data this will set the x-axis back to the whole week)

b Go back one item in history (question — by history does this mean time or tab or both?)

f Go forward one item in history

d/r | Delete the selected edit

More shortcuts are described in Appendix A

Editing data when there are multiple similar instruments
Sometime stations have multiple instances of identical instruments or more than one instrument
that measures the same parameter even if the instruments aren’t identical. There may be times




when the data from one of these instruments needs to be edited but not the other. An example
could be where a station has both a CLAP and a PSAP. Both of these instruments measure
aerosol absorption, so they are in the ‘absorption group’. Choosing ‘absorption’ from the
‘selection groups’ menu in the ‘edit directive’ window will result in data from both the CLAP
and PSAP being edited. (see Figure 4a). If you only want to edit the data from one of the
absorption group instruments you have several options.
e Option 1 is to select absorption from the ‘selection groups’ menu and then change the
data selection space so that it just contains the parameters for the instrument you went to
edit.

e Option 2 is you can scroll through the list of parameters and just pick the ones you wish
to edit (see Figure 4b).

e Option 3 is to change what shows up in the list of parameters to just the parameters for a
given instrument. To do that you would go to the ‘ALL’ pulldown menu and select the
instrument you wish to edit (see Figure 4c).

Once you’ve got the parameters you want to edit into the data selection space then you would
edit like normal.
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Figure 4a. In this example, the PSAP is instrument A12 and the CLAP is instrument A13.
When you select absorption from the ‘selection groups’ menu all the absorption parameters
for both A12 and A13 end up in the data selection space (yellow box): BaB A12,

BaB Al13,BaG Al2,BaG Al13,BaR Al2,BaR Al3
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Figure 4b. Here just the absorption parameters for the PSAP (which is instrument A12)

have been selected. This results in BaB__ A12, BaG_A12, BaR A12 being entered in the
data selection space.

A Edit Directive

V] Start: | 2011220.38253  [v]End: | 2011 221.13998}]

Authar: [EJA |

Mates: |

|
|
|In\ral|date |v!|A12a |v||
|

[BaB_AlZ;Bac_AlZ;BaR_Al2

AlZa
BaB_aAlZ
BaG_Al2
Bak_Al12
DateTime
EFQiZH
F1_ 412

-

1]

|Se|ecti0n groups. . | | Clear selection |

Figure 4c. Here just the A12 parameters are listed in the list of parameters because the
selection box (see red box) has been changed from ‘All’ which shows all parameters from
all instruments to ‘A12a’ which shows all parameters for the instrument A12. Now it is
easier to see and select the the parameters for just that single instrument.




Considerations for hybrid data processing

Some stations use legacy software and edit directives files for viewing, editing, and passing data
(xshow, pass, ed_cum.stn). If CPX2 is used to view and edit the data, then extra
synchronization steps are needed to keep the legacy files consistent with the newer data
management system.

Once a week’s worth of editing is done, save the edits and quit CPX2 as described above. The
data.pass command is not needed for stations that use hybrid data processing. Instead, from
the command line issue the command data.edit .mentor.edcum synchronize
<enter>.

This command compares the CPX2 and XSHOW edit directives files and synchronizes them so
they are the same. This can take a minute or two but there will be dialogue to tell you when it is
done.

Once the synchronization is done you can pass the data. On the command line type:
pass YYYY WW
where YYYY is the year and WW is the week (1-53)

For stations using hybrid data processing, there is an extra step if you need to edit an existing
edit that has been passed and synchronized with the old data editing system. Edit the existing
edit as described above and save all the edits you’ve made by clicking ‘save’ in the ‘Mentor
Edits” window. Quit CPX2. Before you pass the data, you first need to edit the edit directives
file for the XSHOW program to remove the old version of the edit. This file is in the directory
/aer/{stn}/new and is called ed cum.{stn} where station in the 3 letter identifier. For example,
for Lulin you would need to edit /aer/lin/new/ed cum.lln. You can use a text editor such as
‘nedit’ or ‘vi’ to edit ed cum.lln. Don’t use a program like Excel or Word — they will do weird
things to the file formatting. The ed cum.stn edit directives file is formatted differently than the
‘edit directives’ file for CPX2. There is an entry line for the start time and an entry line for the
end time of the edit and you need to remove both from ed_cum.lIn.

For example if the ‘edit directive’ in CPX2 for Bondville (bnd) looked like this:

app | start end modified | auth | Record | type params

V] 2009 090.12345 | 2009 091.67890 | 2009 120.00000 | PJS Néla Invalidate | Variables=N_N61

The corresponding lines in ed _cum.bnd would look like this:
BND,2009,090.12345,h ,"CNCC",1,,2009,120.00000,PJS,"CPC malfunction"
BND,2009,091.67890,h ,"CNCC",/1,,2009,120.00000,PJS,"CPC malfunction"

These two lines need to be deleted from the ed cum.bnd file without leaving blank lines or
spaces or otherwise altering the ed cum.bnd file. Once the lines are removed from the
ed cum.stn file you can then pass the CPX2 edit directives.



Editing Data — Things to look for

Even the GMD-style aerosol rack is not perfect (!!) and occasionally there are instrument
maintenance activities or system glitches that result in data that need to be edited out. Below I
show some plots of some of the more common scenarios which require editing. Note the plots in
this section are from the old data viewing/editing software (XSHOW). However, the general gist
of the discussion is the same. This part of the manual will be updated once all the GMD stations
have been incorporated into CPX2 so the example plots can be shown.

Pump failure

Pumps occasionally fail. The carbon vane pump vanes may break, the diaphragm(s) in the
diaphragm pump may crack and the blowers can corrode and stop working. Depending on how
your system is plumbed, pump failures will result in different data editing commands. Below are

some examples of data plots when pumps fail.
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Here the analyzer pump has failed

This means there is no flow going
through the impactors and thus
the pressure difference for the
lum impactor is the same as for
the 10 um impactor

No flow through the analyzers
means the instruments aren’t
pulling in aerosol to measure, so
for example, the scattering will be
low.

Power outage

When there’s a power failure, the UPS protects the instruments and the computer and the system
will run after the power has failed for as long as the UPS battery supports it. However, the
pumps are usually not working as they are not behind the UPS. This often results in plots
looking like the pump failure plots. There may also be some spikes when the pumps come back

on again.
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Span Check

The CPD software at the station automatically marks as invalid the nephelometer data acquired
during a span check. Because the PSAP instrument requires a nephelometer scattering
measurement for the PSAP scattering correction, the PSAP measurements will also be
automatically invalidated in the edited file (but they will show up in the raw file). So while you
don’t necessarily have to invalidate either of these data streams, it’s a good idea to look closely
at the measurements around the span check to make sure there aren’t any related spikes or other
strange looking data.
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LD shaorption Caoafficient (1,/Mm) Wﬂwﬂw
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1 THD, 2005,343, 74781 . BestUPS: comms restored &
0 THD, 2005343, 75259 .CLAP: comms restore failed
346,85 34E.90 THD, 2005,243, 75259, CLAPY unable to init comms
| | THD, 2005, 343, 75253, ubAC- nable to init comms
Takal Scatterit | THD, 2005, 343. 75253, ulAC~ nable to init comms
: THD, 2005,343, 75260 .uMAC-11 comms restored
THD, 2005,343, 75260 .uHAC-21 comns restored
THD, 2005244, 01078 . PSAP-3W: Filter change start (manuall
THI, 2005, 344, 01190, ,PSAP-3l; Filter change end (manual)
THD, 2005, 345, 04131 ,PSAP-3W; Filter change start (manual)
THD, 2005, 345, 04229, PSAP-3: Filter change end (manual)
THD, 2005245, 82895, PSAP-3W: Filter change start (manual)
345, 8: Filter change end (manual)
4680 I4E.B5 34E.80
Hemlsphetfc Back S
T
L I . H: : H :
THD, 2005, 346, 84537 .PSAP-2W: Filter change start (manual
346,80 46,85 346,90
Foarnd et pov {§ | THD.2005,346. 84834 . PSAP-3ld: Filter change end {manual}
THD, 2005,247, 92834 .PSAP-3W: Filter change start (manual)
= = THI, 2005, 34792920, PSAP-3W: Filter change end (manual)
Time Manuall Aute Isas??zo I;S:l?.DSQD T-Bxis M | THD,2005,348.95600,USER: Replacing pressure transducer, shutting down pumpsim
- ]
Jaerfthdmew/h_ Kithd = =
THD, 2005, 346. 77222, 0010, 01467, 6, 99999, 9, 0001, 88, 0012, 77, 000%. 26, 0005. 41, 0002, 00, 0001, 25, 0001, 11, 0015, 16, 0013,
THD, 2005, 346. 77203, 0010, 01263 . 9, 99938 9, 0001, 77, 0011 68, 0007, 46, 0004. 69, 0001. 81, 0001, 44, 0000, 84, 0015. 93, 0011.
THD, 2005, 346, 77362, 0010, 01195 5, 939384, 0001. 66, 0011 54, 0007, 57, 0005, 02, 0001, 98, 0001, 05, 0001, 05, 0014, 35, 0010,
THD, 2005, 346. 77431, 0010, 01183 2, 99989 9, 0001, 66, 0012 15, 0007, 91, 0004 . 45, 0001. 57, 0000. 99, 0000, 70, 0014 20, 0010
= i =
The nephelometer scattering data is automatically removed during a span check but
you still see the absorption data in the raw data plots




Impactor Servicing
Nephelometer and PSAP measurements taken during the impactor servicing should be marked as
invalid because the instruments are bypassed.
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P il THD,2005,332,93073,USERs Heaters back on after span checkd/mi
20 = b THD, 2005, 332 ,93131 , USER: Span check error wvery high on Neph_l, Continued prob
= Ll THD . 2005,333,86477 . TSI Neph-1: span check started
e THD, 2005, 333, 8477, TSI Neph-2: =pan check started
=1 THD,2005,333, 86546, PSAP-3l: Filter change start (manual)
THD, 2005, 333, 86645, PSAP-2W: Filter change end (manual)
THD,2005,333, 86709, USER: CO2 tank @ 850 pzifflowrate @ 8 lpm
THD, 2005,333,88631, TSI Neph-1: span check ended normally
THD, 2005, 332,88621, TSI Meph-23 span check ended normally
THD 2005, 3233 ,88883,USER: Good span check started at 00145 after the hourdmi
THD, 2005, 333 ,88305, USER: Heaters back on/mi
THD, 2005, 334, 36439, PSAP-3W: Filter chamge start (manual)
HD, 2005, 224, 86763, USER: Starting impactor servicesni
LHD,.2005,334 87650, USER: System back online after impactor serwicing and zero
- . - B —-3hly Filter change
THD, 200%,335, 99133, PSAP-3: Filter change end (manual)
THD, 2009, 336,96300,PSAP-3W: Filter change start (manual)
THD, 2005, 336, 96427 ,PSAP-2ll: Filter change end {manual}
THD,2005,337,98843,PSAP-3l: Filter change start (manual)
1z THD, 2005, 337, 92916, PSAP-2W: Filter change end (manual)
10 THD, 2005, 328, 34237 . PSAP-3W: Filter change start (manual)
THD, 2005, 335,94322 ,PSAP-3W: Filter change end (manual)
THD,20050,339, 77822, USER; Heaters off for span check/mi =
THD,2005,339, 77868, USER: COZ tank @ 840 psi
THD, 2005,339, 73131, TSI Neph-1: span check started
- i F |
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oAb from el e T
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THD, 2005, 330, 94862, 029, 82, 029, 79, 030, 00, 030, 00, 020, 00, 008, 65, 001,40, 020, 4, 014, 3, 011.4, 005, 0, 031, 7, 00, 6489, 0000, | Zﬂ
THD, 2005, 330. 95903, 029, 82, 029, 79,030, 00, 030. 00, 030. 00, DO8. 62, 001.40,020.5,013.5,011.3,005.0,031. 7, 00. 641, 0000,
THLO, 2005, 330, 95944, 029, 82, 029, 78, 030, 00, 030, 00, 030.00, 008, 60, 001,40, 020, 5,013.9,011.4,005.0,031. 8, 00. 646, 0000,
THD, 2005, 330. 97986, 029, 83, 029, 78, 030. 00, 030. 00, 030. 00, 008. 62, 001.40, 020. 6, 013.9,011.5,005. 0, 031. 8, 00. 637, 0000. | ‘

Leak check

All measurements taken during a leak check should be marked as invalid because there is a filter
on the aerosol inlet and the CN counter is measuring whatever might sneak into the system
between the splitter and the nephelometer exhaust.
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Station Log File

6000 —

THD 2005, 240, 90395, PSAP-3lJ: Filter change start (manual}
THD, 2005, 340, 90431, PSAP-3W; Filter change end (manual)
1 THD, 2005,341.96223 ,PSAP-3l1: Filter change start (manual)
THD, 2005, 3241,96345,PSAP-3ll; Filter change end (manual)
i THD, 2005, 341,96911, USER: Starting impactor serwicing/mi
THD, 2005, 341,97532, USER: System back online after impactor serwicing ar
4000 — 3

2000 THD, 2005, 243, 74715, CLAP: unable to
THD, 2005, 343, 74715, uMAC-11 unable to init comms
THD, 2005, 343, 74715, ulAC-2; unable to init comms
THI, 2005, 243, 74716, CLAP: comnms restore failed
THD, 2005, 343, 74718, uMAC-1; comms restored
THD, 2005, 343, 74718, uMAC-2:  commz restored
THD, 2005, 343, 74743, BestlPS: unable to init comms
THD, 2005, 343, 74781, BestUPS: comms restored
THD, 2005, 343, 75253, CLAPY comms restore failed

3429 34‘30 34 THD, 2005, 242, 75269, CLAP: unable to init conms
Do THD, 2005, 343, 75253, uMAC-1: unable to init comms

THD, 2005, 343, 75253, uMAC-2: unable to init comms
THI, 2005, 343, 75260, uMAC-1; comms restored
THD, 2005, 343, 75260, uMAC-2¢ comms restored
THD 2005, 244, 01078, PSAP-3J: Filter change start (manual)

ot new % At

Time Ma.nuall Autcl

Jaer/thdmewrh  Hthd

542 8500 |3343.4910 A
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THD, 2005, 342 85069, 0000, 01410 5, 99999 9, 0001, 85, 0012 38, 0011, 21, 0009, 00, 0O0Z. 19, 0001, 68, 0001, 66, 0020, 11, 0018, [
THLD, 2005, 342. 85139, 0000, 01455, 4, 99999, 9, 0001. 57,0013, 71, 0012. 79, 0011. 26, 0002, 26, 0001. B8, 0001. 81, 0020. 70, 0019.
THD, 2005, 342. 85209, 0000, 01483, 4, 99999 9, 0001. 78, 0017, 39, 0015, 37, 0015, 39, 0003, 27, 0002, 55, 0002, 72, 0029, 24, 0025,
THD, 2005, 342, 85278, 0000, 01520, 6, 09909 0, 0001. 66, 0015, 74, 0013, 30, 0012, 09, 0002, 61, 0002, 27, 0002, 08, 0024, 48, 0022,

I~ 1 =

This plot shows the dip in CN during a leak check — similarly the other measurements will also
be close to zero. If not — there’s a leak somewhere!

PSAP filter change

There are often very large spikes that occur when a PSAP filter is changed. Whether these are
due to light getting into the instrument or the new filter settling into place or the flow adjusting
back to its sampling value is unclear. Regardless of the cause these spikes should be invalidated.
If you are editing a station that has a 3-wavelength PSAP you will need to choose both the
‘BapG’ and the ‘Bap3_all’ to be sure to get rid of the spike in all three wavelengths. (We put the
absorption measurement at 550 nm in to two columns in our data file to be consistent with our
file format before we had 3-wavelength PSAPs.)
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THI, 2005,241,96223 .PSAP-3ll; Filter change start (manual} 3|
THI, 2005, 341,96345, PSAP-3U: Filter change end (manual] -
THD, 2005,341.96911, USER: Starting impactor servicing/mi —
THID, 2005, 341,97532, USER: System back online after impactor servicing and zero Eal
THD, 2005, 342,99530,PSAP-3ll: Filter change start (manual) |
THD, 2005,342, 99683, PSAP-Zllr Filter change end (manual) ]
THD, 2005,343, 00536, USER: Conducting leak checksmi |
THD, 2005, 243, 01736, USERy Ambient. CN count=1032: dp_Meph_imp=-0.6 =
THD, 2005, 343, 01773, USER: Filtered CH_count=33,9: dp_Neph_inp=5,7 =
THI, 2005, 343, 74666, USER: Restarting for PSAP3 fix - DCH ! -
THI, 2005,243,74715.CLAP: unable to init comms 1 2
THD, 2005, 343, 74715, uMAC-1: unable to init comms ! &l
THI, 2005, 245, 74715, uMAC-21 unable to init comns L L L | L 1 | |
THD, 2005,343,74716,CLAP: comms restore failed
THD, 2005, 343, 74718, uMAC-1: comms restored
THD, 2005, 343, 74718, uMAC-2: comms restored & 340.8 341.0
THD, 2005, 343, 74743, BestUPS: unable to init comms 206)
THD, 2005, 343, 74781, BestlPS: comms restared e ]
THD, 2005,343,75259,CLAP: comms restore failed —
THD, 2005, 245, 76259, CLAP: unable to init comms = i Renlot
THD, 2005,343, 75253, uMAC-1: unable to init comms = & i
THD, 2005, 343, 75259, uMAC-21 unable to init comms
THDL, 2005, 243, 7R260, uMAC-11 conms restored
THD, 2005, 343, 75260, uMAC-2: comms restored
THD, 2005, 244, 01078, PSAP-3ll; Filter change start (manual) k. 0000, 60, 0000, 66, 0000, 23, 0004, 49, 0003 ﬂ
4 P, 0000. 66, 0000. 38, 0000, 75, 0004, 93, 0002
(=) ] = ,0001.13, 0000. 71, 0000. 58, 0004, 23, 0002
7,0000. 92, 0000. 43, 0000. 42, 0004, 99, 0002 i
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You can see the big spike that occurs when the psap filter is changed




Things to look out for to be sure the system is running properly

Neph bulb degradation
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Impactor switching disabled
Sometimes, through a wrong key stroke in cpdClient, the impactor switching can be disabled. At
other times, the station operator may choose to turn off impactor switching (for example, if the
impactor switching valve fails). Either occurrence is not necessarily a reason for removing data,
but since it is easily seen in the plots that show up on the web each day — it’s something to keep
an eye on to make sure 1t hasn t happened by mistake.
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Here the impactor switching was disabled so Here you can see that the impactor dP is at the
that only 1 um data were sampled. higher value (indicating the sub-um impactor is
in-line) until shortly before DOY 354 when
switching was turned on again.




Nephelometer background problems
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Occasionally the neph background values — the
scattering value the neph measures when a
filter is switched in line automatically every
hour — will show a slight blip. Usually this is
nothing to worry about — in this particular case
the pumpbox was being worked on.

But if the neph background values look like
this — this is a problem. On this occasion the
automatic valve on the neph which switches
the zero filter in-line had failed. (note the
difference in the y-axis scale between these
two cases. Typically all the background values
should be less than 10 and the back-scattering
background values should be less than 5 (red
wavelength values tend to be a little higher).




Appendix A - CPX2 short cuts
There are additional short cuts in CPX beyond those described in Table 4..

There are a few shortcuts which work regardless of where you are in the software.
<Control><e> open mentor edits window

<Control><s> opens data segmentation window

<Control><f> changes CPX2 to full screen

<Control><g> quits CPX2

There are also short cuts based on using <alt><letter> to allow you to move through the different pull down menus.
Top level 1 — <alt> short cuts

<alt><x> - opens CPX2 pull down menu

<alt><d> - opens display pull down menu

<alt><c> - configuration pull down menu

<alt><h> - help menu

<alt><r> - plot real time data

<alt><p> - replot data to selected time range

Once you are in a menu using the <alt> <letter> shortcut you can continue to choose using <alt> <letter>

Shortcuts for CPX2 pull down menu

<alt><e> - open mentor edits window

<alt><s> - opens data segmentation window

<alt><f> - changes CPX2 to full screen

<alt><d> - view and select variables to plot

<alt><I> - view station message log

<alt><c> - view comments what comments are these?
<alt><e> - export data in various forms (graph, data file...)
<alt><g> - quits CPX2

So for example if you wanted to use shortcuts to see the station message log:
<Alt><x> then <alt><I>

Shortcuts for Display pull down menu
Use the up/down arrow keys and space bar to chose a display mode

Shortcuts for Config pull down menu
<alt><s> - allows you to configure how you want data for the station displayed in CPX2
<alt><u> - allows you to chose the time format (e.g. Year DOY, or yy-mm-dd, etc)



Appendix B — Getting help

A brief summary of the syntax and command-line options for starting cpx2 is available by typing
"cpx2 --help" from the command prompt. The resulting output (as of 5 May 2010 is shown
in Table 1.

Table 1: Output from running "cpx2 --help"

Usage:

cpx2 [--switch[=value]] [station] [start [end]]

If not specified CPX2 will attempt to infer the station from the current working directory or the SMYSTN
environment variable.

If neither the start nor end time is given the prior seven days (starting at the most recent midnight) will be
displayed.

If the start time is given as the word "realtime" then CPX2 will start in realtime station mode, with the
default window being 1 day. Otherwise if only a start is given, then the end defaults to seven days from it.
If both a start and end are given and the start was "realtime" then the end is interpreted as being the time
window in fractional days. Otherwise if both are given then CPX2 starts up with that time range.
Absolute times may be given in multiple epoch convertible formats, see the Perl library

AER TimeDate::ToEpoch. As long as at least one time is absolute the other may be relative. A relative
time consists of a digit and a type, for example "Iw" for one week from the other time bound. The string
"now" is also accepted to mean the current time.

Command line switches Comment(s)

--graph-png=FileName:GraphName:Width:Height Generate a PNG of the specified graph. Width

and Height are in pixels. If any exports are
requested CPX2 will not start in GUI mode and
will exit when all generation is complete.

--graph-eps=FileName:GraphName: Width:Height: DPI Generate an EPS file of the specified graph.

Width and Height are in inches. If any exports
are requested CPX2 will not start in GUI mode
and will exit when all generation is complete.

--tab-png=FileName:TabName:Width:Height Generate a PNG of the specified tab. Width and

Height are in pixels. If any exports are requested
CPX2 will not start in GUI mode and will exit
when all generation is complete.

--tab-eps=FileName:TabName: Width:Height:DPI Generate an EPS file of the specified tab. Width

and Height are in inches. If any exports are
requested CPX2 will not start in GUI mode and
will exit when all generation is complete.

--config=FileName Use the specified file for station configuration

instead of the default
[$CPX2/etc/cpx2.$STATION.xml].

--mode=<raw|edit|editintensive|clean|avgh|avgd|avgm> Set the data mode to start up in. This implies a
default data source.
--source=<Source> Override the initial default data source set by the
mode.
--dbavg=<AverageTime> Use data.avg with the given time instead of

data.get. The time argument is passed directly to
data.avg's --interval switch, so the format defined
there must be followed. Additionally the time
may end in an "f" which causes the --fill switch to
be used with data.avg (the trailing "f" is not
passed).

--help

Display this help




Appendix C — Configuring CPX2 plots

The CPX2 program is very flexible and allows you to change how the plots look both
temporarily and more permanently. Temporary changes to plots are done using the menu that
appears when you right-click on your mouse in a plot pane (See Table X in main document).
Permanent changes to the plot configurations can be made using the ‘Config’—> ‘station config’
pull down menu. This will bring up one pane with a set of tabs for plot ‘tabs’, plot ‘graphs’ and
plot ‘variables’ on the left and a second pane on the right with a clickable interface to change
parameters for the tabs, graphs and variables.

There are a lot of options and they aren’t all documented yet but the basic procedure for

modifying an existing graph would be something like:

On the ‘Config’ pull down menu choose ‘station config’.

Click on the ‘Graphs’ tab

Select the plot you want to modify

Click on the tab related to what you want to modify. For example, if you want to change

the color of the axis label from black to the same color as the plotted variable — you

would click on the axes tab.

e If'the label is on the right y-axis you would choose ‘right’ from the top menu. This will
change the text in the ‘title’ box to the axis label for the right axis

e Click on the black square to the right of the axis selection box. This will bring up a
palette of color option to choose from. Choose the color you want and click ‘ok’.

e Click apply at the bottom right of the window. This will apply the change to the plot so
you can see if you like it and if it’s what you want to do.

e If you are happy with your change and want it to be permanent (i.e., show up everytime
you start a CPX2 session for that station) then go back to the ‘config’ pull down menu
and choose the option ‘save station config’

There are obviously lots of other things you can change. Feel free to play around with
configuration options if there are things you want to adjust on the plots. Ask questions and let us
know when you have problems. So long as you don’t save the changes permanently (i.e., the last
step above) you can always get back to the way things were.



