Overview

SeriesSEE is an Excel Add-In for viewing, cleaning, manipulating, and analyzing
time series or geophysical logs that is compatible with Excel 2010+ and greater.
Data reduction, point-by-point inspection, and independent time or depth scales
greatly facilitate analysis of long series with SeriesSEE. Bad data in multiple
series can be selected by exceeding user-specified thresholds in series to be
cleaned or as conditions are met in other series. Bad data in a single series also
can be eliminated graphically. Non-numeric entries are automatically purged from
any series that are cleaned. Data gaps can be filled by linear interpolation, loaded
with dummy values, or eliminated. Series can be normalized to common scales.
Temporary hyperlinks can be created between visible series and source data for
rapid inspection. Series can be added, subtracted, multiplied, or divided even
where measurement frequencies are irregular, different, and asynchronous. Data
can be reduced by averaging within bins, approximating with a polyline, or moving
averages.
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Introduction

SeriesSEE is an Excel 2010+ Add-In for graphing time series or geophysical logs
with a magnifying window. Two charts are plotted automatically. One shows all of
the data, while the second shows a magnified subset of the first chart (Figure 1).
As many as 12 series can be viewed simultaneously, and 16,383 is the maximum
number of series that can be selected.
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Figure 1.—Example workbook that was created with SeriesSEE.

The magnified region is controlled by the slider and entries in cells B16 and B17.
Cell B16 specifies the width of the magnified region for time series and specifies
the height of the magnified region for geophysical logs. Slider advancement also
is controlled by user-specified overlap in cell B17. Overlap is the percentage of
previous magnified region shown in the current magnified region. For example, a
4-d wide window with a 75 percent overlap will advance 1 day with each
increment of the slider.

Copies of the original time-series or geophysical log data are plotted and
manipulated with SeriesSEE. Specified data are copied to a page in a new
workbook. Charts and controls are created on another page in the new workbook.
Filtering erroneous data points and creating series comparisons modifies the
copied data. Original data are not altered by the SeriesSEE add-in.
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Installation of Add-In

SeriesSEE works correctly in Excel 2010+ or greater. SeriesSEE is used through
a tab on the ribbon that is created after the right-most tab (Figure 2). The
SeriesSEE tab appears after the Add-In has been installed (table 1). The
SeriesSEE add-in, SeriesSee.V1.31.xlam, functions like an installed program,



because it is always available in Excel and the user can forget where the Add-In is
installed.
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Figure 2.—SeriesSEE tab that appears in the ribbon after successful installation in Excel
2010+.

The distribution folder, AppendixA_SeriesSEE.v.1.31, should be unzipped and
on a local drive before following the “Install the SeriesSEE add-in” instructions.
Close this file and move the directory if need be before proceeding.

Install the SeriesSEE add-in.

Click Options on side menu
after selecting File menu of Excel
2019+,

Print
Share
Export
Publish

Close

Account

Feedback

Optiorg,




Select Add-Ins
on the Excel 2019+ Options form
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The Add-Ins dialog window will
appear. A SeriesSEE checkbox will
not appear the first time the Add-In is
used.

Click on the Browse... button and find
the file SeriesSee.V1.31.xlam in
whatever directory you tossed it.

SeriesSEE generally is not
dependent on other add-ins in menu.

The Solver Add-In is the only
exception and is called by the Align
and PolyFit utilities.

Add-ins
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engineering analysis
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The Browse... for Add-In will start in
the standard Excel add-in folder,
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SeriesSEE will appear in the Add-Ins
dialog window. SeriesSEE can be
installed and uninstalled on this
machine by checking and unchecking
the SeriesSEE option without
browsing after the first installation.

SeriesSEE is not dependent on other
add-ins in menu

The Solver Add-In is the only
exception and is called by the Align
and PolyFit utilities.
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Selecting SeriesSEE reveals a menu with utilities for creating a viewer,
manipulating data, water-level modeling, and specifying user preferences (Figure

3). Select help, @ 1P, o explain all utilities in SeriesSEE.
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Figure 3.—Commands on the SeriesSEE tab.
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Make Life Easier

Usage of SeriesSEE and Excel can be expedited by modifying default options in
Excel for file ribbon settings, directories, and backup. SeriesSEE and other add-
ins can be accessed more directly if the Developer tab is visible. The default file
directory is a username directory under some “My Documents” folder, which
usually goes unused if you navigate through files with Windows Explorer. The
automatic backup guarantees that your work will be interrupted every 10 minutes,
but likely will not create a recoverable workbook if any complexity exists.
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Select Customize Ribbon
on the Excel Options form
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Check the Developer tab and
Select OK.
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The Developer tab will appear in the
ribbon, which gives direct access to
the Add-Ins control.
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Select Save
on the Excel Options form
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Exit Excel completely.
Changes in effect next time Excel is
opened.
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Create

Data must be arranged as a continuous series of headers and values. All headers
are in the first row (Figure 4). Multiple time or depth columns can be specified,
which allows for series with different or irregular sampling intervals. All series are
independent, so the range of times or depths do not need to be synchronous. For
example, well OR621 was logged between 163 and 1,393-ft below land surface
while well OR640 was logged between 182 and 1,729-ft below land surface
(Figure 4).

A B | ¢ | D | € | F | 6 |
DEFTH.FT ORB21-Caliper.in ORB21-GtaticD! ORB21-PumpD0WH ORB21-Gtaticd ORB21-FPumpll DEPTH.FT ORB40
163 29,29 53.59 24245 4436436577 3734 477995 152
1635 293 53 53 24245 A4 394BRA13 3737 (0B4T2 183
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Figure 4.—Headers and values from the geophysical log example in the file
ExampleLOGS_Orlando.xlIsx.
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View Utility

A Viewer file is created by selecting a cell in the block of data to be analyzed and
v

pressing the ' View  putton (Figure 5). The entire data block is copied into the

viewer file by default. All equations are converted to values in the Viewer file
which breaks all linkages to the source book.
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Figure 5.—Selecting a cell in a data block and clicking View Series to create a new viewer
file.

Analysis of time series or geophysical logs is specified in the Define View form
(Figure 6). The magnified region of a series will appear in the chart that reads
“‘MAGNIFY.” Clicking “OK” will create the viewer file, which must be saved before
being used. The viewer file is deleted if the user does not save the new file.
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Figure 6.—Define View form that is launched by clicking View in the Create group.

Series and axes on both charts are controlled by the checkboxes in columns A
and B. Dependent axes, Y-axes for time series and X-axes for logs, can still be
manipulated directly. A user-specified minimum, maximum, or log scale will not be

overridden as the magnifier is scrolled.

Instructions for Controlling Viewer

Add series to charts by checking the right
box, and remove series from charts by
unchecking the right box.

Checking the left box places a series on a
secondary axis. Series will remain on the
primary axis if only 1 series is plotted.

The “SHOW NONE” button removes all
series from the charts.
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Additional series are selected with drop- 4 j T 2p3 batt volt Avg |+
down menus where more than 12 series 4% s3_erergy bal | &
exist. = sp3_energy_bal_pek
o3 ET_KH20 i
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the background color of the cell before . ‘"’ sp3_fw_Awg
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Series are plotted with a heavy line if the g sp3_hza_wpl H_kh
label text is bold. g
Checking the right box in row 14 reverses 7
the primary axis. Checking the left box in 14 4 :[7 REVERSE
row 14 reverses the secondary axis. ar |
Cell B16 specifies the width of the
magnified region for time series and .
spe_cmes the helghF of the magnified 1B Windowr 1.0 d
region for geophysical logs.
_ 17 Cverlap: 0%
Overlap, B17, is the percentage of e
previous magnified region shown in the
current magnified region.
X-Focus, B19, is the default size of the
Box Focus utility as a fraction of the X-axis | | '~
length. 19 #-Focus: 1.000
Y-Focus, B20, is the default size of the 20 ¥-Focus: 0.100
A4

Box Focus utility as a fraction of the Y-axis
height.
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Clean Data

Bad data can be marked and eliminated with the data cleaning utilities (Figure 7).

Cells with bad data initially are marked with a shaded background regardless of
cleaning utility. Values in shaded cells are deleted, and an empty cell remains.

Bad data can be selected by exceeding or equaling a user-specified threshold. All

series can be cleaned simultaneously or cleaning can be limited to visible series.

Non-numeric entries are automatically purged from any series that are cleaned. A
copy of the original data is being cleaned by the SeriesSEE add-in, not the original

data. Changes to data with SeriesSEE tools cannot be undone because macro
usage clears the log of previously used commands in Excel.
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Figure 7.—Clean Data group for eliminating bad data, filling gaps, and offsetting segments

of series.
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Conditional Utility

Bad data conditionally can be marked or eliminated with the

sedl Conditional utility

(Figure 8). Bad data are identified by exceeding or equaling a user-specified
threshold in the series to be cleaned or as conditions are met in other series. Bad
data can be marked or eliminated from visible series or all series. Non-numeric
entries are automatically purged from any series that are cleaned.

COMDITIONAL DATA SEL (. |

Bad data are |< | |

Available Series

B_ue20nl.FT
ER-20-7-gpm
Q_ER-20-7
W_20-1.FT
W_20-5-3.FT
W_PM3.FT

Cancel

Conditionally Clean Series

W_20-5-1.FT

& AND

Figure 8.—Form for eliminating bad data from series.

Instructions for Conditionally Selecting Data

The “CONDITIONAL DATA Available Series Conditionally Clean Series
SEL_E_CTION’_’ form appears with B ue20nL.FT app—> | | W-205LET
all visible series selected by EcAL E—
default. W__Z[J—l.l—‘r =-LOSE
. . W_20-5-3.FT
A tracked series is specified W_PM3.FT
and cannot be changed. Cancel | HELP |
Under the “Available Series” O NS
list. either double-click a series Available Series Conditionally Clean Series
' H W_20-5-1.FT
or select a series and press B ue20nLFT ADD > -
“ADD” to add a series to the D ooy
“Conditionally Clean Series” list. W_20-1FT “-LOsE
W_20-5-3.FT —
Function is disabled if a series W_PM3.FT
is being tracked. Cancel | e |




Under the “Conditionally Clean
Series” either double-click a

CONDITIOMAL DATA SELECTICH

Available Series

Conditionally Clean Series

series or select a series and e pop—> | | WAL
press “REMOVE” to move a ER-20-7-gpm

series back to the “Available S «L0sE
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Function is disabled if a series Cancel | e |

is being tracked.

Bad data are selected by the =« |

less than (<), equals (=), greater = -

than (>), or absolute value is

greater than (>ABS) conditions. L=ABs

Threshold values are typed into
the rightmost fields.

d [em T

E| m Enter thres

hold or exack walue for r

Bad data also can be
conditionally selected with
additional series. The AND/OR
conditions apply to all series if
three conditions are applied.

Select additional series from the
leftmost pull-down menus.
Additional conditions are not
used if left blank.

* AND ¢

| sp3_batk_walk_fwg

spa_Hs
sp3_kh_dwg
sp3_LE_wpl_kh
spa_Rn_meas_Awvg
spa_Ts_mean
sp3_T=oil_avg

spa wnd spd

Press OK to eliminate bad data.
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CONDITIONAL DATA SEL

| Available Series Conditionally Clean Series
W_20-5-1.FT

B_ue20nl.FT
ER.-20-7-gpm
Q_ER-20-7
W_20-1.FT
W_20-5-3.FT
W_PM3.FT

Press Cancel when finished |
cleaning series.

Cancel | HELP |
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Points Utility
Bad data in a single series can be marked or eliminated graphically with the

<, Points utility. Selecting a datum point in the magnify window marks a value while
the point-by-point utility is active. Selecting another datum point and holding the
SHIFT key will mark all points between the previous and current selection. The
first visible series is selected by default (Figure 9). Marked values are depicted
with a second series that has the prefix “BAD.”

e
| w_20-5-1.FT | Markersize:[ ¢ <]

Bad:0 < > | Marker Styfle:l X LI

Cancel | HELP

Figure 9.—Form for eliminating discrete datum points from a single series.

Instructions for Selecting Data Point-By-Point

Select one of the visible series to m_u
clean point-by-point. T o] warkersz| 4 ]

. . ape W_20-5-3.FT g tyde:l X vI
A tracked series is specified and | ——
cannot be changed. | _concel | rme | Mwamest ok | |

. i ﬂ Marker Size:
Specify a marker size. Values of 3 and

4 work well. r Shyle:




Select a symbol for denoting bad data.

Marker Style: ! :"
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Select OK to create a “BAD” series
and begin point-by-point data
selection.
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Cancel HELP

The background color of the magnify
window will change color.
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the SHIFT key to mark all points
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selection.
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The number of marked cells is
counted in the “Point-by-Point”
window.

Selections can be undone and redone
with arrow buttons right of the bad
counter.
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Select OK to mark the selected cells,
delete the selected entries, and
remove the BAD values series.
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Gap Fill Utility

Data gaps from the cleaning process can be filled by linear interpolation, loaded
with a dummy value (e.g., 6999), estimated with water-level models, eliminated




altogether, or gaps can be introduced with the # G2°FIliility (Figure 10). Data
gaps will not be filled if the range exceeds a user-defined period. All visible series
are added to the “Fill Gaps in Series” list by default.

i ™y

Available Series Fill Gaps in Series

W_20-5-3.FT
B_ue20nl.FT ADD —=
ER.-20-7-gpm

Q_ER-20-7

W_20-1.FT

W_20-5-1.FT <-REMONE
W_PM3.FT —
W _ue20bh1.FT
W_ue20nl.FT Maximum Gap:

Action: I Linear Interpolation j Max Displacement:l 10 "l
| Bk o« |

Figure 10.—Form for filling or eliminating gaps in multiple series.

15 -

CAMNCEL |

Instructions for Filling Data Gaps

FILL DATA GAPS =
« ” Available Series Fill Gaps in Series
The “FILL DATA GAPS” form appears Heasured.eve
. .. . Corrected_DTW ADD —= TapeDowns
with all visible series selected by DrfiCorrecion
defau |t. TapeDowns[LOESS].8 < REMOVE |
A tracked series is specified and Masemum Gap: | 3 |
Cannot be Changed. Action: I Linear Interpolation j Max Displaoement:l 10 'l
CAMCEL | HELP | OK |
Under the “Available Series” list, either | | foaracaes =
double-click a series or select a series Availble Series e
and press “ADD” to add a series to the Comected DTV ADD > | | TapeDowns
“Fill Gaps in Series” list. Lot T sl <MM|
Function is disabled if a series is E—
being tracked e
—_— ferT I Linear Interpolation j Max Dlsplaoement:l 10 vl

CAMCEL | HELP | oK |
J




Under the “Fill Gaps in Series” either
double-click a series or select a series
and press “REMOVE” to move a
series back to the “Available Series”
list.

FILL DATA GAPS &

Available Series Fill Gaps in Series

MeasuredLevel
TapeDowns

Corrected_DTW
DriftCorrection

ADD —->
<-REMOVE |

Lot-o-Tape
TapeDowns[LOESS].8

. . . . . . Maximum Gap: 30 i

Egir:]ctlt?g Clied(;sabled if a series is N s I e
g —_— CANCEL | HELP | oK
W _FI¥IZ.T | —
Select method of filling gaps or W_ue20bh L.FT
eliminating times without data. A new, W_uednl.FT
independent time axis is created for : :
] L. — Linear Interpolation

data that share a common time axis if Action: P j

empty cells are eliminated.

, , _ cd Eliminate Empty Cells o
Create gaps is used with the Align Fill with Dummies
utility where segments of series can Create Gaps
be offset between gaps.
FILL DATA GAPS &

Maximum Gap defines greatest period

Available Series

Fill Gaps in Series

MeasuredLevel

. Corrected_DTW ADD —: TapeDowns
to be filled and defaults to the ErfCarecion o |
“Window:” period in cell B16. Topebonnsll 085518 <REMOVE
Maximum Gap limits range of depths Masimum Gape| 3 |
fOf geOphySIca| |OgS Action: ‘ Linear Interpolation j Max Displacement: | 10 -
CAMNCEL | HELP | OK
FILL DATA GAPS =

Max Displacement defines maximum
expected change between
consecutive values. Changes greater
than Max Displacement are treated as
breaks in the record where gaps will
be introduced.

Max Displacement is used exclusively
to create gaps.

Fill Gaps in Series

MeasuredLevel
ADD —= TapeDowns
<-REMOVE

Available Series

Corrected_DTW
DriftCorrection

Lot-o-Tape
TapeDowns[LOESS].8

Maximum Gap: | 37 v
Action: ‘ Linear Interpalation j Max Displacement: I 10 vl
CAMCEL | HELP | oK




FILL DATA GAPS &

Available Series Fill Gaps in Series

Barometer MeasuredLevel
el ADD—> | | Tepeboums
. . . Lot-o-Tape
Press OK after specifying series to be TapeDouns{LOESS].5 -

filled and methods of filling gaps.

Maximum Gap: 30 i

Action: ‘ Linear Interpolation j Max Displacement: | 19 A
CAMCEL | HELP | QK

Water-level models (WLM) in combination with SeriesSEE time-series analyses
can be used to fill data gaps using an approach similar to neural networks (Papale
and Valentini, 2003), where the complex relation between variables driving the
series of interest can be simulated and used for series approximation. Time series
are approximated by summing multiple component series during a period prior
and(or) subsequent to the data gap, minimizing the difference between measured
and approximated series (here after referred to as simulated series) and
projecting this fit across the data gap. This gap-filling technique has been applied
to eddy-covariance evapotranspiration data, where micrometeorological
fluctuations were used to simulate turbulent fluxes of latent and sensible heat.

Micrometeorological components were created from measured time series such
as net radiation, soil-heat flux, sensible-heat flux, air temperature, latent- or
sensible-heat fluxes from an alternate site, and precipitation. See “WLM section”
for instructions on modeling time-series data.

400

350 Simulated

300 - —Measured
250
200 4

150

100

N

= =
L
—

Latent Heat Flux, in Watts per Sqpare Meter

-50
4/21/2011 4/23/2011 4/25/2011 4/27/2011 4/29/2011 5/1/2011

Figure 11.—Example of complex gap-filling with simulated results from a water-level model
(WLM).
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Instructions for Filling Data Gaps with Water-Level Models (WLM)

Select the Gapfill button in the
SeriesSEE menu.

x|

GapfillExamplexlsm - Excel
HOME INSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW DEVELOF

E 1;]l Conditional 4 Align B B? Compare E Y_ subtotal ﬁ
21 %l Rescale it SimpleQ
WLM

" Points Average

il
View Track Period

Q. GapFill = Float # Remove —! PolyFit
Create Clean Data Analysis Tools
B16 GapFill

Data gaps from the cleaning process can
be filled by linear interpolation, loaded
with a dummy value, or eliminated
altogether.

A
7
D; Series5ee.V1.00.xlam
Tell me more

I JKL M NOPQRS

Data gaps are filled with Water-Level
Model (WLM) results by selecting the
“Use WLM results” option on the “FILL
DATA GAPS” form. Be sure to specify
the series to fill gaps in.

FILL DATA GAPS

)

Available Series
Simulated

Fill Gaps in Series

Measured
ADD —>

< REMOVE

Maximum Gap

|
Action: Use WLM results - l

Linear Interpolation

A Eliminate Empty Cels
Fill with Dummies
Create Gaps
Regular Times
Use WLM resufts

The “Pair WLM files with data gaps for
XXX series” form allows you to specify
the WLM file to pair with each
individual “Gap period.” This form
automatically lists all data gaps in the
series of interest.

Pair WLM files with gaps for XXX series

Gap period

04/22/2011 01:00:00 to 04/22/2011 02:00:00
04/23/2011 03:30:00 to 04/23/2011 09:00:00
04/24/2011 00:00:00 to 04/25/2011 11:30:00 1
04/25/2011 22:00:00 to 04/26/2011 08:30:00 1

Max Registration ~ WLM fie name

=
—— Specify Fie —
- Specify Fie -—
—— Specify File —

To pair a WLM with a gap period, in
the “WLM file name” box, double click
on “----Specify file----“ and navigate to
the WLM file of interest.




Pair WLM files with gaps for XXX series XN

Gap period Max Registration ~ WLM fie name
04/22/2011 01:00:00 to 04/22/2011 02:00:00 1 LE_20110415-0501_WLM.xlsx
04/23/2011 03:30:00 to 04/23/2011 09:00:00 1 LE_20110415-0501_WLM.xlsx
04/24/2011 00:00:00 to 04/25/2011 11:30:00 1 LE_20110415-0501_WLM.xlsx
04/25/2011 22:00:00 to 04/26/2011 08:30:00
After specifying WLM files to be used
. [13 ”
for each gap period, select “OK” and a L
« » . [ Report summary [ Registration Period: 1 -
WLM FILL SUMMARY” form wiill (T, =)
appear. Only gaps where “WLM file 7 S
» . . . Gap period from 04/22/2011 01:00:00 to 04/22/2011 02:00:00 filled with
f ” f ” WLM archive in LE_20110415-0501_WLMxisx.
names are SpeCI Ied WI be I ed - Gap period from 04/23/2011 03:30:00 to 04/23/2011 09:00:00 filled with
'WLM archive in LE_20110415-0501_WLMxIsx.
Gap period from 04/24/2011 00:00:00 to 04/25/2011 11:30:00 filled with
'WLM archive in LE_20110415-0501_WLM.xIsx.
Gap period from 04/25/2011 22:00:00 to 04/26/2011 08:30:00 filled with
'WLM archive in LE_20110415-0501_WLM.xIsx.

Previous —e— Next

Align Utility
Artificial shifts are minimized by estimating offsets during each break in record

and subtracting the offset from the series after the break with the i Align| utility.

Shifts and discontinuities in the record typically are introduced by moving or
replacing a transducer. An offset can be estimated with little ambiguity where the
break in record is less than a few hours, but not when breaks span days.

Offsets can be estimated in the Align utility with a simplified water-level model that
sums barometric changes, earth tides, background water levels, and an offset
during a break (Figure 12). The simple water-level model is fit to measured water
levels before the gap and after the gap in a series.

- _
EEEEI )
pm—
Available Series Component Series _ _

Q_ER-20-7 | 5. ucoon LT Series with gap: | W_205-1FT  _v|

W_20-1.FT - ER.-20-7-gpm G ter —

W 20-5-3.FT —— M W pm3ET ap center: |4/2010 5:20:07 AM v |

W ue20bhi.FT Guide period: 15 *| |

W _ue20n1.FT <-LOSE I =

B_PM3.FT —_— Buffer period: | 0 | |
l Add Gravity Tides [ I

Offset: I
Cancel | HELP | RMS errar = X.3X8X L} SOLVE | Ok, |

Figure 12.—Form for estimating offset with a simple water-level model and shifting series
after each gap.



Instructions for Aligning segments

All visible series are added to the

Available Series

Component Series

B ue20nl.FT

“Component Series” list by default. oy W PHEFT
W_20-LFT
A tracked series is specified and LT ﬂ
cannot be changed. |
Under the “Available Series” list, either
Available Series Companent Series

double-click a series or select a series

and press “ADD” to add a series to the | | e®-27 ER-20-7-gom
“ . T W_20-1.FT B_20-5-1.Mh
Component Series” list. W 20-5-LFT Lose
W_ue2obh1.FT
Function is disabled if a series is Ll
being tracked. -
Under the “Component Series list,
either double-click a series or select a Avaiable Series Component Series
series and press “REMOVE” to move (DD s
. “ k . Q_ER-20-7 : | | ER-20-7-gpm
a series back to the “Available Series WL20-LET B_20-5-1.Mb
list. W 206k 1.FT =-LOSE
W_ue20nl.FT
Function is disabled if a series is -
being tracked.
Series with gap: | W _20-5-1.FT j
. ER-20-7-gpm -
Gap center: Q_ER-207
. .. . . . o fi -1,
The first visible series is assumed to Guide period: | 20-1.ET |
be series with gaps. This can be Buffer period: | W_20-5-3.FT
. | |
changed on the form if gaps are to be e |
aligned in another series. W ue20nlFT ¥
Offset:

SOLVE




The first gap in the magnifier window
is assumed to be the period when
water levels will be aligned.

Change the gap on the form if an
offset is to be applied to another gap
in the series.

Series with gap: | W_20-5-1.FT j
Gap center:  |4/2010 5:20:07 .-5.I'~"I|ﬂ
Guide period:
Buffer period:
Add Gravity Tides [
Offset: | |
SOLVE | Ok | I

. o Series with gap: | W_20-5-1.FT -
The guide period is centered on a eries with gap: | W_ =
gap, and the duration includes the gap Gap center: 4/2010 5:20:07 AM v |
and fitting data. Period is defined in Guide period: | 8 |
days. Buffer period: 3 -
For example, an 8-day guide period 7
for a 2-day gap could fit a water-level g
model to 3 days of data prior to the Offset: | |y
gap and 3 days of data after the gap. oL ;S =
. . Seri ith = Iyl -5-1, -
The water-level model is not fit to cries withg2p: | w2051~
measurements in the buffer periods, Gap center: [4/2010 5:20:07 AM ¥ |
which are data just prior to the gap Guide period: | 5 |
ano_l just.after the gap. Period is Buffer period: | 0.3 B
defined in days. 501 =
The buffer period allows anomalous 0.03
data near a recently disturbed Offset: 75 3
transducer to be ignored while fitting a oL ?-5 |
water-level model. 5 1]
b BE hd |
Compeonent Series
B ue20nlFT Series with gap:
W_PM3.FT Gap center:
Guide period: 5 -
Click SOLVE to create a simple water- Buffer period: | 0.5 -
level model and estimate an offset. -
Offset: W
RMS = 0.0012 CK ‘

SOLVE r_\ |




Guide period, buffer periods, and simple water-level model are displayed in the
magnifier window of the SeriesSEE viewer file after initial solving for an offset
(Figure 13). Sensitivity of offset estimates to guide and buffer periods can be
tested by changing period durations and solving for an offset again. Small
differences between measured water levels with a gap and the synthetic water
level can be examined with the BoxFocus utility.

230 TR0 SR TIREATANL0 S0

e | =
v ol condrtian)| W_REFT Gap cemier l Hl Rafraih g rip 1
T ferann Gudepsiod: [ = E‘| tpaat | Abau
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Figure 13.—Form for aligning water levels acr
simple water-level models.

Instructions for Experimenting with ali

E

4
0ss gaps where offsets are estimated with

nment model

Guide period can reduced and buffer
period can be adjusted after creating
the simple water-level model.

All other selections are disabled after
the first click of the “SOLVE” button.

Component Series

Series with gap:

B_ue20nl.FT
W_PM3.FT Gap center:
Guide period:
Buffer period:
offset: [ 00056
RMS = 0.0012 SOLVE [: | OK |




Component Series o
E ue20nLlFT Series with gap:

W_FM3.FT Gap center: | 10/14/2010 520 7
RMS error and estimated offset are Guide period: | 5 =
displayed in the Offset Estimator form Buffer period: | 0.5 My
after solving. -

Offset: -0,0056
RMS = 0.0012 SOL\I'E[: | CK ‘ |
|

r I art Tools Inform

An offset also can be assigned directly offet: [ Dm0l
without creating a water-level model. S IR | N N T —
i‘Thls offset will be added to the series during the specified period. ‘CL
The offsst of ( The off<at of
Component Series . .
Select OK after a reasonable offset B uesOnLFT Series with gap:
has been estimated or assigned. W PM3.FT Gap center:
. . Guide period: 5 -
The estimated offset is added to all _
. Buffer period: 0.5 hal |
water levels after the gap. This starts
-

with beginning of the gap and is
applied till the next gap or the end of Offeet: | -0.005% |

the series. RMS = 0.0012 sowE[: | oK | |
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Average Utility

Measurements in a series can be reduced by averaging in bins of uniform
]

duration with the *=+ . utility (Figure 14). For example, water levels were
measured at frequencies of 5 seconds, 30 seconds, 5 minutes, 15 minutes, and
hourly in a single time series. An averaging period of 15 minutes is specified by
the analyst. Water levels that were measured at frequencies of 5 seconds, 30
seconds, and 5 minutes will be reduced to 15-minute averages. Water levels that
were measured at frequencies of 15 minutes and hourly will be unaffected.

Average

Reduce Measurement Frequency by Averaging ﬁ

¥ \Visble Series: | W_20-5-1FT -]
Averaqing Period: | 15 minutes j

Cancel | HELP | REDUCE

L5 —— 1 . &

Figure 14.—Form for reducing the measurement frequency of a series by averaging
measurements in bins of uniform duration.




Instructions for Reducing Measurement Frequency by Averaging

The first visible series is assumed to
be series to be reduced. Another
visible series can be selected on the
form.

A tracked series is specified and
cannot be changed.

r — hl
Reduce Measurement Frequency by Averaging ﬁ

W Visble Series: | W_20-5-1FT] ~]

Averaging §_W _20-5-1.FT
W_20-5-3.FT
& J W_PM3.FT

—

Unchecking the check box expands
the selection to all series in the
SeriesSEE viewer workbook.

r Bl
Reduce Measurement Frequency by Averaging ﬁ

[ AlLSeries: | B_PM3FT

Averaging

Cancel

SERIES
.

W_20-5-3,
W _PM3.FT

Select a period for averaging from the
“Averaging Period” pull down.

= —
Reduce Measurement Frequency by Averaging ﬁ

WV Visble Series: | W_20-5-1.FT ~]

Averaging Period: | 15 minutes -

1 minutes -
Cancel | HELP S minutes

e 10 minutes
SERIES 0.2 30 minutes u
1 hours
0.0_3hours
Tl AT

Click the REDUCE button to reduce

measurement frequency by averaging.

The reduced series will REPLACE the
original series.

i ™
Reduce Measurement Frequency by Averaging ﬁ

¥ Wisble Series:} | W_20-5-1.FT |
Averaging Period: | 15 minutes j

Cancel | HELP | REDUCE :E |

————a

Select Cancel to exit the Average
utility without changing the series.

r ™
Reduce Measurement Frequency by Averaging ﬁ

| W_20-5-1FT |
Averaging Period: | 15 minutes j
Cancel N HELP | REDUCE

—
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Float Utility

Continuous water-level records are reconciled with periodic measurements (tape-

downs) with the =*="°*_ utility. Relative water-level changes are assumed to be

correct in the continuous record, and all shifts have been removed from the record
(Align Utility). Continuous and periodic measurements are reconciled by shifting
the continuous record to the average difference between continuous and periodic
measurements (Figure 15). Erroneous tape downs can be identified by the

analyst and ignored by the S8 — utility while computing the average difference.

Continuous water levels can be recorded as height above a transducer or depth to
water because the user can reverse the sign of the continuous record.

= = - Werking_Ficabardum - Micraush Excal =y |
muliﬂm E o Bcrohul Sarim5EE N I -]
A : . 1L <53 I "
Coniuine | Maansscles =] Tecedwan | Tapaoera -

Cantrucus dats — Taps down pars
TRLE 005 L238, Taps = 733.13], Contrucia-ie

11
M 1 = 755,050, Controous-tas = 4,30 | ;I
TRUE | 1104/ Lx 185, Taps = 735,050, Conbrucus-iep = 4,33 k - - :
TRIE 11203030 1z, Taps = 754,730, Conbruous-taps = #1138 = -

R Cortrucas b height b barsducer Tose Difterances | 022
™3 Cancel HELF ®

Continucus-ss-0OTW

= Lot inucus peired w' pericdic

745 O Perigds Taps: Downs

(- ETI A T A PR Y

|13’
u
[ 2
| 39 7ema
]
| 24
| 35 qumy
| 2
| =
| ..q Tia
| ;: 18,2308 1riaria BaIG 4/26 10 aALTAD amsiLn SIS HREELS o
|1 a b b CONTROL 71 k] k[l
| Subect ductination and prany EHTER ar chaois Parle o O] B 0%

Figure 15.—Form for reconciling continuous water-level records with periodic
measurements and temporary workbook for viewing continuous water-level records,
periodic measurements, and differences between continuous and periodic measurements
where all are displayed consistently as depth to water.



Instructions for reconciling continuous and periodic measurements, FLOAT

The first visible series is assumed to
be the continuous water-level
measurements that will be reconciled
with tape downs.

Another visible series can be selected
on the form.

A tracked series is specified and
cannot be changed.

Ofiset Estimator

Tape downs: -

Continuous: MeasuredLevel 4

Barometer
Corrected_DTW
DriftCorrection
Lot-o-Tape
MeasuredLevel

I¥ Continuous is height above transducer

Cancel HELP
=

Continuo:

Time Difference: ’ﬁ

o

The series of tape downs must be
selected by the user.

-
Offset Estimator @
Continuous: MeasuredLevel - Tape downs: | -

Continuous data — Tape down pairs Barometer
Corrected_DTW
DriftCorrection
Lot-o-Tape

MeasuredLevel

Time Difference:| 0.25

o

IV Continuous is height above transducer

Cancel HELP

Selection of a series of tape downs
triggers pairing between the
continuous water-level measurements
and tape downs. Pairings are
displayed as a list on the form. The
average difference initially is
computed with all pairs as indicated by
the TRUE in each line of the list.

A temporary workbook,
Working_Floater.xIsm, also is created
that charts tape downs, corrected
continuous measurements, and
differences between tape downs and
continuous measurements.

==
Ofiset Estimator m‘ & [ =]
Continuous: MeasuredLevel hd Tape downs: | TapeDowns -

Continuous data - Tape down pairs
= Tape = 755.180, Continuous-tape = 0.182
TRUE | 03/03/2010 12:24, Tape = 755.110, Continuous-tape = +0.088
TRUE | 06/09/2010 12:24, Tape = 755.010, Continuous-tape = +0.238

TRUE | 09/15/2010 13:38,
TRUE | 11/04/2010 10:16,
TRUE | 12/08/2010 10:21,

Tape = 755.260, Continuous-tape = -0.102
Tape = 755.160, Continuous-tape = -0.182
Tape = 754.790, Continuous-tape = +0.138

Time Difference: ’?

¥ Continuous is height above transducer

Cancel HELP




Pairs can be ignored while computing
the average difference between
continuous and periodic

Offset Estimator

j Tape downs: | TapeDowns

Continuous: | MeasuredLevel

measurements.

Double-clicking a line in the list will
toggle the TRUE/FALSE label. Pairs
that have been labeled FALSE are
ignored while computing the average
difference.

Continuous data — Tape down pairs

TRUE | 12/03/2009 12:38, Tape = 755.180, Continuous-tape =-0.107
FALSE | 03/03/2010 12:24
FALSE |06/09/2010 12:24

FALSE 109/15/2010 13:38 [

TRUE | 11/04/2010 10:16, Tape = 755.160, Cintinucus-tape = -0.107
TRUE | 12/08/2010 10:21, Tape = 754.790, Continuous-tape = +0.213

The charted connector between tape
downs and continuous measurements
in the temporary workbook is

—
@
e

eliminated for pairs that have been :
labeled FALSE. 53
Continuous: ’W Tape downs: ’WL‘

Change the continuous water levels
from “height above a transducer” to
“‘depth below land surface” by
unchecking the checkbox.

The corrected continuous
measurements will be inverted in the
temporary workbook because the sign
has been reversed.

Continuous data - Tape down pairs
03/2009 12:38, Tape = 755.130, Continuous-tape = -0.003
TRUE |03/03f2010 12:24, Tape = 755.110, Continuous-tape =-0.138
TRUE |06/09/2010 12:24, Tape = 755.010, Continuous-tape = -0.083
TRUE |09/15/2010 13:38, Tape = 755.260, Continuous-tape = -0,248
TRUE | 11/04/2010 10:16, Tape = 755.160, Continuous-tape = +0.032
TRUE | 12/08/2010 10:21, Tape = 754.730, Continuous-tape = +0.452

Time Difference: 'F

[ iContinuous is depth below land surface:

Cancel HELP




Pairing between continuous water-
level measurements and tape downs
is limited by the “Time Difference,”
which is specified in days.

Tape downs that were not within 0.25
days of the nearest continuous water-
level measurement would be rejected
in this example.

Continuous: MeasuredLevel &~

Continuous data - Tape down pairs

Tape downs: ’WL‘

TRUE |ua,fusfzu1u 12:24, Tapa 755.110,
TRUE | 06/09/2010 12:24, Tape = 755.010,

TRUE |09/15/2010 13:38,
TRUE | 11/04/2010 10:16,
TRUE | 12/08/2010 10:21,

[ iContinuous is depth below land surface |

Canicel HELP

Tape = 755,260,
Tape = 755.160,
Tape = 754.790,

Continuous: tape -0.138
Continuous-tape = -0.083
Continuous-tape = -0.248
Continuous-tape = +0.032
Continuous-tape = +0.452

Time Difference: IT
oK

Click OK to REPLACE the original
continuous water-level measurements
with the reconciled series.

Continuous: MeasuredLevel hal

Continuous data - Tape down pairs

Tape downs: ’WL‘

TRUE |ua,fusfzu1u 12:24, Tapa 755.110,
TRUE | 06/09/2010 12:24, Tape = 755.010,
TRUE | 03/15/2010 13:33,
TRUE | 11/04/2010 10:16,
TRUE | 12/08/2010 10:21,

Tape = 755,260,
Tape = 755.160,
Tape = 754,790,

Continuous: tape -0.138
Continuous-tape = -0.083
Continuous-tape = -0.248
Continuous-tape = +0.032
Continuous-tape = 40,452

Select Cancel to exit the Float utility
without changing the series.

[ iContinuous is depth below land surface | Time Difference:| 0,25
Canicel HELP oK |
Continuous: | MeasuredLevel ~| Tapedowns: | TapeDowns hd

Continuous data - Tape down pairs

TRUE |03,fu3,f1010 12:24, Tapa 755.110,
TRUE |06/09/2010 12:24, Tape = 755.010,

TRUE | 09/15/2010 13:38,
TRUE | 11/04/2010 10:15,
TRUE | 12/08/2010 10:21,

[ ‘Continuous is depth below land surface:

Cancel | HELP

Tape = 755.260,
Tape = 755.160,
Tape = 754.790,

Continuous tape -0.138
Continuous-tape = -0.088
Continuous-tape = -0.248
Continuous-tape = +0.032
Continuous-tape = 40,452

Time Difference: 'F

x
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Track Utility

Changes to a series can be logged with the

v
gx
g7

Track

utility. A limited subset of

SeriesSEE utilities can be used to eliminate spurious measurements, handle
missing data, apply shifts, reduce sampling frequency by averaging, reconcile
tape downs and continuous series, and convert units. Limited utility availability is
denoted by graying of the unavailable utilities in the SeriesSEE menu (Figure 16).
The original “dirty” series, revised “clean” series, and changes are recorded to a
tracking workbook that is created by the track utility. Explanatory comments are
added after each data change that is performed with a SeriesSEE utility. This
occurs automatically as a commenting form appears after each action is

completed.




Home Insert Page Layout Formulas Data Review View Developer SeriesSEE
:&ll Conditional 4 Align §§ B compare X subtotal | ..-;_,‘ 77 Getlogger ||} AscT H offset R Refresh Help
- ﬂ Points ';‘ Average 87 H Rescale ki simpleQ HH split S Series ,r: HyperData = About
= Track e
Py GapFill Za7 Float ¥ Remove | — Po e W - BoxFocus
Create Clean Data Analysis Tools Import Export Adjust Chart Tools Inform

Figure 16.—SeriesSEE menu with tracking on with a limited subset of utilities.

Activating Tracking File

m_ Home Insert Page Layout Farmulas
. . ;i Conditional < Ali Ev P
Click TRACK to start logging changes | | jaz = condtenst s sion g5 7 compare
. T 8 Paints i Average . =, Rescale
to a series. View - Track
My GapFill 47 Float i, Remove
Create Clean Data L\x‘.» Analysis
The first visible series is assumed to SERIES TRACKING e
be the series to be tracked. Series o track: | Corrected_DTV T =l

Another visible series can be selected

ancel
on the form. c | = | x|
FILE EXISTS is an optional query and
appears if a tracking file was created T— . —
previously. ——
Selecting YES replaces the tracked B =)
series in the SeriesSEE viewer with L |
the CLEAN series in the tracking file. Ues the oxting fle VES or oY

Start with a new file (NQ) 7
Selecting NO replaces the tracking file
with a blank tracking file, and the
tracked series in the SeriesSEE e | Mo le Cance
viewer is written to the DIRTY series
in the tracking file.
A “TRACKING ON” form appears and | TRACKING ON p L2 |

will remain active while changes to a
series are being tracked.




The SeriesSEE viewer will appear the
same while tracking occurs, except for
graying of unavailable utilities in the
SeriesSEE menu.

The TRACKING ON form can be
moved to a more convenient location
than the default upper, left corner of
the screen.
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Adding comments & documenting changes

The COMMENT ADDER form is launched after each a series is changed and the
SeriesSEE utility is dismissed (Figure 17). Standard and verbose comments can
be added. Standard comments are short descriptors, such as transducer pulled,
well sampled, or transducer replaced. Standard comments are entered by the
user, are added to a cumulative list, and can be retrieved through a pull-down
menu. Verbose comments can be lengthy descriptors of the woes that transpired
in the field and fully explain why a transducer was pulled.

COMMENT ADDER [

Standard Comment: ‘Eé
Verbose Comments:

Cancel | HELP ‘ OK

. 4

Figure 17.—Form for finding directory with data-logger files and an example directory with
multiple data-logger files.




Comment Adder form

Completing a change to a series with Component Series ceries with aan:
N - E ue20nlFT eries with gap:
a SeriesSEE utility launches the - T
COMMENT ADDER form. WPMIFT S
For example, a segment of a series Buffer period: | 0.5 -1 |
was offset with the Align utility. r |
Clicking OK enacts changes to a offet: | Doose
series and launches the COMMENT 5 = 00012 —_ o | |
ADDER form while tracking is active. ' g |
COMMENT ADDER @
Standard Comment: ~|
Standard comments are typed or - i
selected from the pull-down menu of
previous entries.
Cancel ‘ HELP ‘ oK |
COMMENT ADDER &J

Explain the standard comment fully
with the verbose comment if needed.

Select OK to log comments in the
tracking file.

Standard Comment: | Bad data =l
Verbose Comments:

Type in a longer explanation if needed.|

Cancel ‘ HELP ‘ oK
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Stop Tracking

The tracking workbook that was created in the same directory as the SeriesSEE
viewer file is closed after tracking stops. The tracking workbook contains the
original, “dirty,” series, revised “clean,” series, and recorded changes (Figure 18).
Recorded changes log a standard comment, verbose comment, altered time in
series, altered value in series, when the change occurred, and descriptive
summary of changes by the SeriesSEE utility.




- N
& E Corrected DTW_TRACKxlsm - Microsoft Excel (= [ E ez
m Home Insert Page Layout Formulas Data Review View Developer SeriesSEE & e o @ £
— ]l Conditional 4} Align g% B compare #1 Getlogger  ||f} AscH M offset 3 Refresh @ Help
"\/\—/‘ . ? N N
EPolnts jA\rerage B H Rescale *_J]J Split @gSerles ,’;‘_ HyperData ﬁAbout
View . X Track . { 5] e
35.1{ GapFill _u_ Float £, Remaove —! PolyFit o4 Window -p"BoxFocus
Create Clean Data Analysis Tools Import Export Adjust Chart Toaols Inform
D2 - B | 12/3/2009 12:38:21 PM =
A E x| [x] | E [ F G H 1 J K L 7] e
1 DATE-TIME OIRTY _WALLUES DATE-TIME CLEAM_VALUES ChangelNOER Standard Comment Verbase Camment TIME WALLUE Change Action Time E
z 120342009 12:33 75513 120312009 12:35 T | 1 Bad data Tupe in alonger expl:  40340.51454 TEE0S 40979.93 Value DELETE;.
3 120342009 13:33 75513 124312009 13:35 755.15) 1 Bad data Tupein alonger expl: 403415562 TEE.08 40979.93 Walue DELETED
4 120342009 14:35 THET 121312009 14:35 7517 1 Bad data Tupein alonger expl: 403425562 TEE.09 40979.93 Walue DELETED
5 120342009 15:35 75516 124312009 15:35 75515 1 Bad data Tupe in alonger expl: 4024259787 TEG1 40979.92 Walue DELETED
& 124342009 16:35 THET 124312009 16:35 7517 1 Bad data Tupe in alonger expl: 4034263954 TEE.09 40979.93 Walue DELETED
7 120342009 17:35 75516 124312009 17:35 75515 1 Bad data Tupein alonger expl: 403426812 TEE.07 40979.93 Walue DELETED
3 120342009 13:33 75516 121312009 18:35 75515 1 Bad data Tupe in alonger expl: 4034272287 TEE.05 40979.93 Value DELETED
£l 120342009 13:35 THET 124312009 19:35 7517 1 Bad data Tupe in alonger expl: 4034276454 TEE.02 40979.93 Walue DELETED
0| 12032009 20:3% 75513 124312009 20:38 755.15) 1 Bad data Tupein alonger expl: 403423062 755 40379.93 Walue DELETED
1 12032008 2138 766.2 12032008 2138 765.2] 1 Bad data Tupe in alonger expl: 403613062 TE6.05 40379.93 Walue DELETED
12| 12rz009 22:3% 755.22 121312009 22:38 755.22) 1 Bad data Tupe in alonger expl: 4036134747 TEE.05 40979.93 Value DELETED
13| 12032009 23:3% 755.24 120312009 23:38 755.24 1 Bad data Tupe in alonger expl: 4036133954 TEE.04 40979.93 Walue DELETED
1 120412008 0:3% 755.25 120412009 0:33 755.25) 1 Bad data Tupein alonger expl: 403614312 TEE.04 40979.93 Walue DELETED
15 120442009 1:35 755.25 124412009 135 755.25) 1 Bad data Tupe in alonger expl: 4036147287 TEE.04 40979.93 Walue DELETED
18 120442008 2:38 TEG.24 120442008 2:38 TEE.24] 1 Bad data Tupe in alonger expl: 4036161454 TEE.O6 40579.92 Walue DELETED
17 120412009 3:33 755.23 120412009 3:38 755.23 1 Bad data Tupein alonger expl: 403615562 TEE.05 40979.93 Value DELETED
18 120412009 4:33 755.2 120412009 4:38 755.2] 1 Bad data Tupe in alonger expl: 4036159787 TEE.05 40979.93 Value DELETED
13 120412009 5:33 THET 121412009 5:33 7517 1 Bad data Tupe in alonger expl: 4036163354 TEE.05 40979.93 Value DELETED
20 120412009 6:33 75515 120412009 £:38 755.15] 1 Bad data Tupein alonger expl: 403616312 TEE.05 40979.93 Value DELETED
4 4 » M| CONTROL | DATA ~#2 4] il |
Ready | P | Average: 5/11/1956 11:44  Count: 17659 Min: 1/23/190218:57  Max: 12/8/2010 10:21 | B[O 0% (=) [}
1

e

Figure 18.—Series tracking file with original series (DIRTY_VALUES), cleaned series
(CLEAN_VALUES), and tracked changes that were logged.

Close Tracking File

™ TRACKINGON “ e WL = : 2 D O
Click “Track” to stop logging changes ~1mm T
to a series and close the TRACK B ¢ s W T

All SeriesSEE utilities will be restored

s Bookl.xlsm - Microsoft Excel

to an active state on the ribbon and R -
. — il Conditional < Align 34 F Compare . Subtotal #3 Getlogger Ascl # Offset
the “TRACKING ON” form will 2 e S B B s B S0 g

P GapFill Float R ¥ Remove | ! PolyFit

Analysis Import Adjust

disappear.
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Analysis

Data can be smoothed, differenced, compared, and rescaled with analysis utilities
in SeriesSEE (Figure 19). New series that are created with the analysis utilities
are tracked as derived series. These derived series can be reviewed

g Home Insert Page Layout Formulas Data Review View Developer Add-Ins Acrobat SeriesSEE

= Conditional -+ Align §§ B compare 7 Getlogger  ||f} Asca H Offset A Refresh @ e
=, Points ;jA\rerage B "m0 Rescale HH split @QSeries _aUserPref == HyperData ﬁAbout
View . Track W [
35.:{ GapFill _u_ Float ¥, Remove —! PalyFit 1% Window -p"BoxFocus
Create Clean Data Analysis Tools Import Export Adjust Chart Tools Inform

Figure 19.—Analysis group for analyzing data and managing derived series.
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Compare Utility

Rudimentary comparisons between series can be performed with the % Compare,
utility. All series are available from drop-down menus on the “COMPARE SERIES”
form (Figure 20). Comparisons are limited to addition, subtraction, multiplication,
and division. The second series is interpolated to times or depths in the first series
for comparison. A constant offset or multiplier can be applied by entering a value
in the second drop-down menu instead of selecting another series.

-~ - bt
COMPARE SERIES - X
|MEESLIFEE|LEVE|| j | Subtract - j | TapeDowns j

[ RIL naming MNew series name: | MeasuredLevel[Subtract JTapeDowns
Cancel HELP | [ Show now [ Replace oK |

ke A

Figure 20.—Form for comparing series.

Series can also be smoothed with a moving average or a LOWESS curve. The
new series is appended to the time or depths from the first series for moving
averages. Regularly spaced times are created for the period of record if a series
is smoothed with a LOWESS curve. Smoothing functions are disabled if changes
to a series are being tracked.

Instructions for Comparing Series

Select a primary series, S1, for
deriving a new series.

. ["compare series : ) - [
For example, subtractmg a second prep—— <] Tswrar— ]  roeoms &l

Sel’les, 82, from S1 W|I| read ?:;?:ci:jr ow Euredlevel[Subtract -TapeDowns
S1 - S2 = New Series Veomreeve

Lot-0-Tape k W now [ Replace oK
TapeDowns

TapeDowns[LOESS].8 T

A tracked series is specified and
cannot be changed.

Select an operation:
Moving average, Addition,

" COMPARE SERIES . - ==

- -
| MeasuredLevel | | subtact{ | [ TapeDowns |
Moving Average

Subtraction, Multiplication,
I” RIL naming New series name: [“Measurl add + [SpeDowns

Division, or LOWESS.
Moving average and LOWESS WQ == H I -

functions are disabled if a series is
being tracked.

" COMPARE SERIES - - =]

- .
[measuredtevel v| | swwact- ~| | Tapepawns -
Barometer

Either select a second series or enter

H [~ RIL naming New series neme: | easuredlevel[Subtract JTa| Cormected_DTW
a number to operate on the first | e T
Se rl es . MeasuredLevel

T:
TapeDowns[LOESS] 8




Entry should be limited to a numeric
entry for moving average or
LOWESS operators.

Moving average: value is the compase seres = — [
. MeasuredLevel v Moving Avera v| | 44 -
number of measurements in each s e ]
moving average, which typically ond | (e | Csewnon R 5
range 3-100.
LO_WE_SS: valu_e ranges 0.2_— 1 S— . - B
which is a fraction of the period of the | |faes o Tws Js] B
entire time series and defines the M Runanng  Newseiesrane: [ TesredevlloEs]3
local period for each LOWESS O T e T -
estimate.
These functions are disabled if a
series is being tracked.
A new series name is created COMPARE SRS v — . =)
automatically after the 3 upper fields [messiaen Eil = Ell 7 =
. . e I” RIL naming New series name: [~ VeasuredLevel[LOESS]. 3
are filled. This name can be modified e e .
or replaced by the user. = =
New series will replace last available
series hame and be shown
|mmed|.ately ‘f';lfter pressLng the QK — : . > =
button if the “Show now” option is (sasetens = El
checked. I RLnamng e series name: T
Cancel HELP [” Replace oK
This functions is disabled if a series o ]
is being tracked because the series is
already displayed.
C heCkI ng COMPARE SERIES : ~ -~ (oo
The naming, show now, and replace | | =~ == = -
fur_lctions are disabled if a series is ot | e | T o
being tracked.
i i I COMPARE SERIES :
CheCkIng RJL namlng appends the |MeasuredLeveI j F_OESS j. | 3
prefix “STUFF_” to the new series e series name:
— ew series name: | eTUFF_MeasuredLevel[LOESS]. 3
name Cancel | HELP | [ show now I Replace
COMPARE SERIES : E -~ [
Select OK to create the new derived [sosesen [ S G| e =
S erl es I RIL naming New series name: | MeasuredLevel[Subtract -[TapeDowns
" Cancel HELP IV iShow naw ™ Replace oK




Select Cancel at any time to exit e S e le’ u“j’

Compare Series without changing or Rl Newsesnane |
creating anything. B = | FE

vel[Subtract JTapeDowns

I Replace OK
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Rescale Utility

Series can be normalized to common scales with the < Resele. utility. Each series
is normalized to either the range between minimum and maximum or the standard
deviation. Series are either normalized from O to 1 or scaled to the range of the
first series in the “Scaled Series” list. Visible series are added to the “Scaled
Series” list by default (Figure 21).

Scale Series f 1 Iﬁ

Available Series Scaled Series b
| |
sp3 amp h f Tot & sp3_LE_kh

sp3_amp_|_f_Tot ADD —-= sp3_Rn_cor_Avg
sp3_batt_volt_Avg

sp3_cov_fw_fw

sp3_cov_h2o_hZo_kh

ep3_cov_hZo_kh_fw <-REMOVE
gp3_cov_h2o_kh_Ts —_—1
spd_cov_Ts_Ts

sp3_cov_Lx_fw

gp3_cov_Lx_h2o_kh

sp3_cov_Lx_Ts

sp3_cov_Ux_Ux j

CANCEL ‘ HELP ‘ Meﬂ'md:| MIN - MAX j Scale to First oK

Figure 21.—Form for scaling series to a common range.

Instructions for Scaling Series

All visible series are added to the “Scaled
Series” list by default.

Scale Series

Available Series

Under the “Available Series” list, either
double-click a series label or select a label
and press “ADD” to add a series.

Select scaling to either the range between
minimum and maximum or standard
deviation of a range.

Scale values to either the range of the first
visible series or between 0 and 1.




Ik ‘

Select OK, and the normalized series will ‘
be substituted for the original series and
displayed.

2000
1500
1000 4

Correlations are easier to observe where c00 |
changes are less sensitive to the o b i

measured units. 500
-1000
-1500
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Remove Utility

Derived series that are created by Compare, Rescale, SimpleQ, PolyFit, or

WLmodel utilities can be removed with the “=R€M9¥e iility. All derived series are

available for removal (Figure 22). Visible series are added to the “Series to
REMOVE?” list by default. Under the “Available Series” list, either double-click a
series label or select a label and press “ADD” to add a series to the removal list.
Select OK to remove the selected series.

!
[ Scale Series ﬁ
Available Series Series to REMOVE
sp3 Rn cor AvaglSubtract -lsp3 LE kh MM _sp3_LE_kh
k ADD --= MM_sp3_Rn_cor_Awvg
0 —_—
| |
<-HEMOVE

CAMCEL ‘ HELP ‘ Ok

Figure 22.—Form for removing derived series selectively.
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Period Utility
Weights that emphasize fitting peaks and troughs of periodic measurements are

created at user-specified intervals with the ™ utility (Figure 23). The array of
weights are created at intervals defined by bins and bounded by a specified
tolerance. A reduced form of non-zero weights can also be created for a

condensed table.

WEIGHT MAKER

Series: | Ti0_1

Period of Bin: | 1-day

Reference Type: | Max-and-Min

|L|L|L|L[E

Tolerance: | 02

Weight: | 1

Mame of Series: | WEIGHT _T10_1

[ Create reduced table of weights
CCance | ver | oK
L -

Figure 23.—Form for weighting periodic measurements.

Instructions for Creating Periodic Weights

I
I
Launch the Period Utility v
Period
[ WEIGHT MAKER e |
Series: | T24 1 ﬂ
Period of Bin: | 1-day ﬂ
Reference Type: | Max-and-Min |
The “Weight Maker” form will Tolerance: | 0.2 =l
appear. Weight: | 1

Name of Series: | WEIGHT_T24_1

I Create reduced table of weights

HELF | OK




On the selected Series data, the
“Period of Bin” is selected for
specifying the frequency of the
weights on the basis of the
“reference type” calculation.

WEIGHT MAKER

Series: | T24 1

Reference Type: [ 2-day

7-day

1-months

F-months

&-months

1-year

2-year hd

Mame of Series: | WEIGHT _T24_1

S
~|
=]

Tolerance:

Weight:

[ Create reduced table of weights

Cancel | HELF |

b

=

Select the “Reference Type”
calculation. In this case we wish to
specify a weight on the maximum
and minimum of the series array on
a daily Period.

-

WEIGHT MAKER

Series: | T24 1

Period of Bin: | 1-day

Reference Type:

Max-and-Min

Tolerance: | Maximum
Minirmum
Weight: | Average

Mame of Series: | WEIGHT _T24_1

[ Create reduced table of weights

f

Cancel | HELF |

_ Ok
S
=]
=]
-]




Specify the extent to which weights
are specified near the minimum and
maximum occurrence on the time-
series data. Larger “Tolerance”
values will result in additional
weights near the maximum and

[ WEIGHT MAKER ﬁ“
Series: | T24_1 k3
Period of Bin: | 1-day =
Reference Type: | Max-and-Min |

Lo
0.2

minimum values daily values. Weight: ["g,5
Lower “Tolerance” will return only | é =
few number of weights near the Name of Series: | 5
maximum and minimum daily rod 20
values. 50 ¥
1 Cancel | HELP Ok
WEIGHT MAKER e S
Series: | T24 1 ﬂ
Specify the weight value for each Period of Bin: | 1-day =l
occurrence on the maximum and Reference Type: | Max-and-in B
minimum daily value. If “1”is
selected, the utility will return a time- Tolerance: | 1 |

series array with values “1” at the
occurrence of the daily maximum
and minimum value and zeros for
every other time.

g 'I."'.I'EigH?:)]_

Mame of Series;

| WEIGHT T24_1

[ Create reduced table of weights

HELF |

Ll Cancel |

==




WEIGHT MAKER

Creating a reduced table of weights _ _
will return an array of 1 near the Period of Bin: | 1-day
maximum and minimum daily \{aIL_Jes Reference Type: | Max-and Min
defined by the tolerance. Unclicking

this box, will return the entire time- Tolerance: | 1

series array with values of the Weight:
Weight (1) and zeros.

==
Series: | T24 1 ﬂ
=
=
=

Mame of Series: | WEIGHT _T24_1

Click OK to create array of weights

DATE-TIME T24 1 NEIGHT T24_1

5/4/2013 18:00 15 1

An example of weights specified at SA20131900 | 186

the occurrence of the daily
maximum and minimum values with
tolerance of 1.

54/2013 20:00 181

1

2

3

4

5 | 5/a/201321:00 17.5
6 | 5/4/201322:00 17
7 | 5/4/201323:00 166
8 | s5/5/z0130:00 16.2
9

5/5,/2013 1:00 15.9

o e a|lkr k| kiR e

10| s/5/2013 2:00 15.5

Plotted results of specified weights
(O, 1) relative to original time-series
data.
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Tools

Data can be smoothed, differenced, compared, and rescaled with analysis utilities
in SeriesSEE (Figure 24).

Home Insert Page Layout Formulas Data Review View Developer Add-Ins Acrobat SeriesSEE
—— sl Conditional o Align §§ B compare  ¥_subtotal 71 Getlogger  ||f} ascn i Offset %Refresh eHeIp
EPoints :,j:A\rerage L D-C Rescale ﬁin SimpleQ ‘;ﬂ]SpIit %Series _aUserPref ’j HyperData %About
View 5 Track
M GapFill Zu7 Float ¥ Remove | ! PolyFit 8 Window - BoxFocus
Create Clean Data Analysis Tools Import Export Adjust Chart Tools Inform

Figure 24.—Analysis group for analyzing data and managing derived series.
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Subtotal Utility

Statistics are computed by period with the subtotal function *=545%%l (Figure 25).

Data in each selected series are binned by periods or depth intervals, not by the
number of measurements. All visible series are added to the “Series to Subtotal”
list by default.

SIUBTOTAL SERIES [

Available Series Series to Subtotal STATISTICS

20 dmp sp 3_LE_kh AVERAGE
sp3_amp_|_f Tot ADD —= sp3_Rn_cor_Avg COUNT
sp3_batt_wolt_Avg sp3_Rn_cor_Ava[Subtract -]sp3_ MAX
sp3_cov_fw_fw MM_sp3_LE_kh MEDIAM
sp3_cov_h2o_h2o_kh MM _sp3_Rn_cor_Awvg MIMN
sp3_cov_h2o_kh_fw <-REMOVE STOEY
sp3_cov_hZo_kh_Ts S SIM

sp3 _cov_Ts_Ts

sp3_cov_LUx_fw 4 ﬂ

sp3_cov_Ux_h2o_kh

sp3_cov_Lx_Ts Analyze
sp3_cov_Ux_Ux ¥ partial
sp3_oow_Ux_Lly ﬂ periods

Start Fraction: | o

=
CANCEL ‘ Subtotal Period: | 1 j oK

)

Figure 25.—Form for subtotaling series with available statistics in a new workbook.

Instructions for Subtotaling Series

r Subtntﬁ
Select the Subtotal utility in the Tools ki Simple —
group. —! PolyFit

Tools




All visible series are added to the
“Series to Subtotal” list by default.

Under the “Available Series” list, either
double-click a series label or select a
label and press “ADD” to add a series.

SUBTOTAL SERIES

Available Series

Series to Subtotal

sp3_amp_h_f_Tok
sp3 amp | F Tat

- sp3 batt wvolt A
so3 cov fia Fu

Sp3_Rn_cor_gwvg
ADD --2=

Subtotal period defines duration for
computing statistics which defaults to
the “Window:” period in cell B16.

Subtokal Period: | 1

[~

0.5

o

Start fraction defines start of
subtotaling as a fraction of period
length. For example, 1-d periods are
subtotaled midnight to midnight for a 0
fraction and noon to noon for a 0.5
fraction.

Partial periods at the beginning and
end of each series are analyzed if
checked.

fnalyze par

tial periods i

Select multiple statistics by holding
the SHIFT or CTRL key as selecting.

STATIATICS

Press the OK button to compute
subtotals after defining series, period,
and statistics.

SUBTCOTAL SERIES

[

Available Series

sp3_amp_|_f_Tot
sp3_batt_volt_Avg
sp3_cov_fw_fw
sp3_cov_h20_h2o_kh
sp3_cov_h2o_kh_fw
sp3_cov_h2o_kh_Ts
sp3_cov_Ts_Ts
sp3_cov_Us_fw
sp3_cov_Ux_h2o_kh
sp3_cov_Ux_Ts
sp3_cov_Us_Ux

=l

I CANCEL HELP

sp3_cov_Ux_Uy
|

Series to Subtotal

STATISTICS

sp3_LE_kh
=p3_Rn_cor_Avg
sp3_Rn_cor_Avg[Subtract -]sp3_
MM _sp3_LE_kh
MM_sp3_Rn_cor_Avg

Analyze
IV partial
periods

Start Fraction:| 9 i
Subtotal Period:| 1 < oK )

View subtotal results in new
workbook. Change the bar chart with
the menu in cell B24.

A

B

24 [TIMESTAMP

553 R cor Aveg COUNT

4
T

25
26
27

§/12/2005 14:.00
8/13/2005 0:00
8/14/2005 0:00

28 | 8/15/2005 0:.00

8/16/2005 0:00

A e e

M 4 b ¥4 SUBS/

sp3_Rn_cor_gwgiCOUNT -~
sp3_Rn_cor_awvg:Max

spid _Rn_cor_fwvg:MIN

sp3 batt volt Avg: AYERAGH
sp3_batt_wvolt_fwg COUNT k
sp3_batt_wolt_Awg:Max
sp3_batt_walt_Awg:MIN

TT TR T TTToeT




Subtotaled series can be viewed individually in the new workbook (Figure 26). A
pull-down menu of the subtotaled series exists in cell B24. Select a series and the
bar chart will display the selected series. The new subtotal workbook is not saved
automatically and will be destroyed if it is closed without saving.

& | B [ © [ o [ E [ F | & [ H [ 1 [ 4

1

2 sp3_Rin_cor_Awg.AVERAGE
| 3 |
L * | 20000
| 5 |

6 160,000
LT | 40000
& |

3 120,000
L qap00o

1

12 20,000
L
L

15 40,000

16

20,000

=

0000

L%
(=

: st 43 EETIGE M3ME2
e H“_r - 53635 48 595.2333 -190.2276
BATSH20| 253 Rn_cor_AvgMIN 256841 48 436.0509) -47.61569
B16/2005 0:00 2246 1022463 48 S420975 -TRM763
B1742005 0:00 139696 139.6962 48 5861603 -5E.305M

LA IR v R G S ] e
L= el e A B PG L R

Figure 26.—Example workbook that was created with the Subtotal utility with the subtotaled
series menu in cell B24 activated.
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SimpleQ Utility
Continuous records of flow rates can be reduced to relatively few step changes

with the i SmPI<Q hility For example, 5,154 flow rates were measured during two
step tests (Figure 27). Fluctuations and changes in flow rate were recorded
accurately at frequencies of 5-seconds to 2-minutes but simulating 5,154 changes
in flow rate is cumbersome for both analytical and numerical solutions. Flow-rate
changes were reduced from 5,154 to 51 where the simplified pumping schedule
departed from the original schedule less than 10 gpm during the 9-hour period.
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Figure 27.—Example of reducing 5,154 flow measurements to 51 step changes.
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Reduced Pumping Changes Form

Elapsed time, instantaneous changes in flow rate, minimum volume produced,
and cumulative change in flow rate between measurements are the user-specified
criteria for approximating continuous records with minimum number of step
changes (Figure 28). Criteria are specified, and a simplified pumping schedule is
computed with the Revise command. The process continues iteratively until a
simplified pumping schedule is accepted by the user.

— _—-l'
Reduce Pumping Changes >3
e — ‘

[/ Visble Series: | Mag_20-8_gpm =l
Time Units: I minutes vI Volume Units: I gallons vI Min. Time: I 1 ;I
Minimum Fluw:l 20 ;I InsEntChange:l 20 ;I
HELP | Return |

i -

Figure 28.—Form for reducing and simplifying a pumping schedule.



Instructions for Reducing Flow Rates

Select the SimpleQ utility in the Tools
group.

¥_ subtotal E
i Simpleq .
—! PolyFit L}

Tools

The “Reduce Pumping Changes” form | gaicrmimstone =
appears 1 [v Visible Series: | Mag_20-8_gpm j
. . . . . Time Units: minutes ¥ Volume Units: | gallons j Min, Time: | 1 j
The_: first V|_S|bl_e series is the default r——— R—
series, which is assumed to be the et
pumping schedule to reduce. -
Select another visible series if the first | & vstie series: [ Erec11.0om E
entry is not the schedule of pumplng Time Units: _-RAW-Rate-STEP s
to be reduced. i Tomae o A =
[ Reduce PumplrE_CEnges @
Uncheck the visible series, and a AL Seres: | £S5 20 5pm =l

schedule of pumping to be reduced
can be selected from all series.

Time Units:

Specify units of time and value before
changing other criteria.

gpm

inimum Flow: | 20 j Instant Change: | 20 ﬂ

Cancel HELP Return
e v ™
Reduce Pumping Changes @
- -
[V Visble Series; | Mag_20-8_gpm =l
Time Units: | minutes w|  VoumeuUnits: | gallons =] Min.Time: | iminutes |

cubic-meters
acre-feet

Return

Cancel

“Min. Time” specifies an initial data
reduction period. For example, 5-
second data would be reduced from
12 measurements per minute to 1
value by averaging if “Min. Time”
equals 1 minute.

Reduce Pumping Changes

[v Visible Series: | Mag_20-3_gpm ﬂ

Time Units: | minutes + j Min, Time: 1 minutes ﬂ
Minimum Flow:| 20 gpm - Instant Change:

Volume Units: | gallons

Entering and exiting the “Minimum
Flow” or “Instant Change” dialog
disables entry in the upper half of the
form and creates the temporary
workbook for reducing pumping rates.

Cancel HELP
— 20
| &

Reduce Pumping Changes =7
4 | =]
Time Units: Volume Units: | J Min. Time: | J

Minimum Flow:| 20 gpm - Instant Change:| 10 gpm I -
Cancel HELP Return




“Minimum Flow” specifies the lowest

pumping rate that will be considered L — =
non-zero. . | ]
Time Units: Volume Units: Min. Time:
For example’ a We" Was pumped at MinimumF\nw:’ﬁ JInstantchange::m—_j
rates of 50, 100, and 150 gpm and a ‘ cance e | |3 - rern
Minimum Flow of 10 gpm was A—— 2 —
specified. All logged rates of less than 0
10 gpm are assumed to be noise and = -
are changed to 0 gpm.
‘Instant Change” specifies the e .
. . = \ =

Sma"eSt Change In pumplng rate that Time Units: ’—4| Volume Units: | J Min. Time: | J
WI” be ConSIdered real' MmlmumF\nw:’Zngm—L| Insmntchange:’m
Measurement times are preserved ] = ‘_
when pumping rates change more 3 B E— - o

HY 13 ” 1,400,000
than the specified “Instant Change. [ 2 .
Enterlng and eXItIng the “Mlnlmum Reduce Pumping Changes Ié
Flow” or “Instant Change” dialogues P [ =
recalculates the reduced pumping Time Units: Volume Units: | J Min. Time: | J

H H H Minimum Flow:| 20 gpm - Instant Change:| 20 gpm -
schedule that is displayed in the — — ! 1 ! — =

temporary workbook.

Adequacy of a reduced pumping schedule is evaluated graphically in a temporary
workbook (Figure 29). A user can experiment with the reduction criteria on the
“‘Reduced Pumping Changes” form and revise the reduced pumping schedule.
The raw pumping rates, reduced pumping schedule, and cumulative volume of
produced water are charted to evaluate adequacy of fit.
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Figure 29.—Temporary workbook and user form for simplifying a pumping schedule.
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Returning Reduced Pumping Schedule

The reduced pumping schedule and step approximation of the reduced pumping
schedule are the default series that will be returned to the SeriesSEE viewer. The
temporary workbook can be saved if the user intervenes, but the file will be
deleted by default. All series and file names can be changed from the default

names that are created by SeriesSEE.

Returning Simplified Pumping Schedule to SeriesSEE Viewer

Select Return to close the “Reduce
Pumping Changes” form, and open
the “SAVE SERIES & FILE” form.

Reduce Pumping Changes

==

7

Time Units:

=

Volume Units: |

J Min. Time: | J

‘ Cancel HELP

Minimum Flow:| 20 gpm -

Instant Change:| 10 gpm h

Return l: |




A “SAVE SERIES & FILE” form
replaces the previous form, which
gueries for returning the pumping
schedule and step approximation of
the pumping schedule. The pumping
reduction workbook can be saved, but
the default is to delete the file.

=2

SAVE SERIES & FILE

V  Schedule: | ER-EC-11_GPM-RAW-Rate

i~ XY Steps: | ER-EC-11_GPM-RAW-Rate-STEP

™ FieName: |

Cancel

o

Check the File Name if the pumping
reduction workbook is to be saved.

Series and file names can be changed
by the user.

W XYSteps: | ER-EC-11_GPM-RAW-Rate-STEP

¥ FileName: | User-Defined_NAME]

Cancel k oK

Select OK to close the form and return
the simplified pumping schedule and
step approximation to the SeriesSEE
Viewer.

I~ XY Steps: | ER-EC-11_GPM-RAW-Rate-STEP

™ e Name: |

Cancel

oy |

The simplified pumping schedule and
step approximation can be plotted
after returning to the SeriesSEE
Viewer.

Use the drop-down menus in cells
B2:B13 on the VIEW page.

Markers added in the magnifier
window will be retained and presented
in both windows by unselecting and
selecting a series.

SERIES

ER-EC-11_GPM
ER-EC-11_GPM-RAWRate

Z_DUMMY3
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PolyFit Utility

Geophysical logs are approximated with a simple polyline using the PolyFit utility,

— PolFit (Figure 30). Regular fluctuations that are assumed to be noise initially

are reduced by averaging measurements in bins of equal depth. The polyline is fit

sequentially to the binned geophysical log. Polylines can be constrained to
increase monotonically along the X-axis, Y-axis, or both. Polylines also can be
fitted to time series, but the algorithms are not optimized for time series.
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Figure 30.—Initial flow log, binned, flow log, and polyline that was fit monotonically to the
binned flow log.
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FIT POLYLINE form

The series to be approximated with a polyline and the bin size for suppressing
noise by averaging are specified with the FIT POLYLINE form. Visible series are
specified by default, but the selection can be expanded to all series from the form.

Launch polyline fitting workbook

Select the PolyFit utility in the Tools
group. ¥_ subtotal E
All visible series are added to the #lk SimpleQ —

PolyFit list by default. —! PolyFit WL

Fill data gaps with the “Gap Fill” T-J-J}
utility




The FIT POLYLINE form will W Visible Series: | Downhole. Q545 GPM |

appear. BinSize: | M ¥| Mominal bins = 117
CAMCEL Ok
FIT POLYLINE X
W visible Series: | Downhols, 545 GPM |
Select a bin size that is large Binsize: | M ¥ Nominal bins = 117
enough to average the highest 5 -
frequency variations in a lo CANCEL L
q y g. ——
1 50
100
1 200
500 —
10nn -

All series can be made available by
unchecking the Visible Series box.

FIT POLYLINE '|

[~ ALL Series: | Downhole, Q00D GPM| |

The pull-down menu will list all — EDWHED:E-E gm -
series after unchecking the Visible g W e

. Down |'|l:l|E.'1j545 5PM
Series box. CANCEL Downhole, Q545 GPM-B10
| Downhale, Q545 GPM-Paoly13
] LineSpeed. Q000 FT/MIN
Linespeed, Q275 FT/MIN
LineSpeed, 0427 FTIMIN -

Select OK after correctly identifying

the series to be approximated with a
polyline and specifying an -
appropriate bin size.

FIT POLYLINE

(%]

ALl Series: | ownhiole, Q545 GPM

A polyline fitting workbook will be BinSize: | 10 ] Mominal bins = 117

created, and the “ADD or LOSE CANCEL oF ; |

segments” form will appear.
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Polyline fitting workbook

The polyline fitting workbook is temporary space where a user can experiment
with fitting a polyline to a log (Figure 31). Segments are added sequentially to fit
the polyline to the binned log. The segment with the greatest sum-of-squares, SS,
error is subdivided. The RMS error of the entire polyline is reduced by estimating




the position of the vertices except the top and bottom depths. Vertex position
estimates are constrained to monotonic changes as specified by the user. Vertex
positions are estimated after each segment is subdivided. Vertices are removed
sequentially to create the least increase in RMS error.
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Figure 31.—Polyline fitting workbook where initial log, binned log, polyline, and RMS error
are displayed and “ADD or LOSE segments” form that controls fitting process of polyline.

Fitting polyline to binned geophysical log

The “ADD or LOSE segments” form | iR A Le s s o X
will appear. Textbox reports how the
polyline will be changed after | Changefrom 1to2  [][b]
selecting OK.

v Monotonic 2-axis W Monotonic ¥-axis

Checked boxes force polyline to
. . CAMCEL ok,
change monotonically along an axis. 4 |




The “ADD or LOSE segments” form
defaults to the center of workbook
window, which usually obstructs the
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Unchecking the “Monotonic Y-axis”
option can improve the initial
distribution of segments.
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A “SAVE SERIES & FILE” form
replaces the previous form, which
gueries for returning the binned
series and polyline. The polyline
fitting workbook can be saved, but
the default is to delete the file.

Series and file names can be
changed by the user.

X]
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The binned series and polyline can
be plotted after returning to the
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WLM Utility

A

Water levels and other time series can be modeled with the = WkM  utility to
differentiate environmental (natural) water-level fluctuations from pumping
responses in observation wells. Drawdowns are differentiated from environmental
fluctuations by modeling synthetic water levels that simulate environmental water-
level fluctuations and pumping effects. Environmental water-level fluctuations are
simulated by summing individual time-series of barometric pressure, tidal
potential, and background water levels. Pumping responses are simulated by
superposition of Theis solutions.

Environmental water-level fluctuations are simulated with time series of
barometric pressures, earth tides, and water levels from background wells.
Background wells are assumed close enough to the observations wells to be
affected by similar environmental fluctuations, yet distant enough to be unaffected
by pumping. Water levels from background wells are critical because they are
affected by tidal potential-rock interaction, imperfect barometric coupling, and
seasonal climatic trends. These effects also are assumed to be present in the
observation wells.

Pumping responses are modeled with a superposition Theis model, where
multiple pumping periods are simulated by superimposing multiple Theis
solutions. Superposition Theis models served as simple transform functions,
where step-wise pumping records are translated into approximate water-level
responses. Numerical experiments have confirmed that superposition Theis
models closely approximate water-level responses through hydrogeologically
complex aquifers. This approach is referred to as the Theis transform model here.

Synthetic water levels are fit to measured water levels by minimizing a sum-of-
squares objective function. Amplitude and phase are adjusted in each time series
that simulates environmental water-level fluctuations. Transmissivity and storage




coefficient are adjusted in the Theis transform model. Estimated values of
transmissivity and storage coefficient from the Theis transform model generally
are not valid estimates of aquifer properties because the assumptions of the
underlying Theis solution are significantly violated.

Fitting results are not degraded and spurious drawdowns are not estimated, if
extraneous time series are included. For example, environmental fluctuations in a
background well, but not in the observation well, are ignored during the fitting
process. Extraneous time series, that is, those that do not correlate with
fluctuations in the observation well, are eliminated functionally because amplitude
estimates approach zero. Simulated pumping responses also can be eliminated
functionally by Theis parameters becoming very large. Drawdown estimates are
the summation of all Theis transforms and the differences (residuals) between
synthetic and measured water levels.
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Water-Level Modeling utility

The WLmodel utility in SeriesSEE creates a new workbook for Water-Level
Modeling (WLM). Water levels to be modeled, component series, period of
analysis, and WLM components are defined interactively with forms (Figure 32).
This occurs prior to creating a WLM workbook and fitting synthetic water levels to
measured water levels. Water levels are simulated with a FORTRAN program
that applies all transforms each WLM component. Drawdowns are estimated by
summing all Theis transforms and differences between synthetic and measured
water levels.

Differences between synthetic and measured water levels are minimized with
PEST. Parameter estimates, transformed WLM components, synthetic water
levels, and differences are imported automatically into the WLM workbook after
PEST finishes. Model fit is defined by RMS error and evaluated graphically
(Figure 32). Parameters are estimated and WLM results are evaluated iteratively
until the user deems the fit to be adequate.

Drawdowns and transformed WLM components are returned to the SeriesSEE
viewer once the user accepts a WLM (Figure 32). Drawdowns and transformed
WLM components are selected individually so the number of returned series can
range between zero and all. The WLM workbook also can be archived as a
macro-free workbook that can be re-activated.
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Figure 32.—WLM creation forms, WLM workbook, command-line calls, form for returning
WLM results created by the WLM utility.
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Selection of series and period of analysis

Water levels to be modeled, component series, and period of analysis are defined
with the first form, “Water-Level Modeling — Step 1” (Figure 33). Water levels to
be modeled default to the first visible series, but can be changed on the form.
Component series default to the all visible series except the first, but can be
changed on the form. The period of analysis defaults to the previously selected




period if data exist within the previously selected period. This period can be re-
defined graphically or by entering specific dates and times.

Figure 33.—First Water-Level Modeling Form for selecting series and the period of analysis.

Instructions for Completing First Water-Level Modeling Form

Select the WLmodel utility in the Tools
group.

¥_ subtotal

ki SimpleQ E

WM
—! PolyFit ﬁ

Tools

The “Water-Level Modeling — Step 17
form will appear.

Water Level Modeling - Step 1

Component Series
| [ePmarT
|| w_pmzFT
ER-20-7-gpm

Measured Water Levels to Model:| W_20-5-3.FT

Begn: | o9fiz/ow1zs2zr 4| |
end: [ osfazjzow1mszz 4 ]

The first visible series is assumed to
be measured water levels. This can
changed on the form if another series
is to be modeled.

Water Level Modeling -- Step 1

Measured Water Levels to Model:

Begin: | 08/12/2010 17:52:31

End: | 09/27/2010 17:52:31

W _ue20bh1.FT

HELP ‘
W ue20nl.FT

Cancel |

Adjust beginning and ending of
analysis period with scroll bars.
Selecting areas between slider and
end arrows will move beginning and
ending.

Beginning and ending of windowed
period also can be entered directly.

Water Level Mcdeling - Step 1

Measured Water Levels to Model: | W_20-5-3.FT ﬂ
Begin: | 08/30/2010 18:48:58 ¢ _| N o
End: | 10/14/20100%:24:29 4] B B

Cancel | HELP ‘

Highlighted area in lower, overview
window depicts the analysis period.

mw’w%r
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09/10/10
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Under the “Available Series” list,
either double-click a series or select a
series and press “ADD” to add a
series to the “Component Series” list.

Available Series

Q_ER-20-7
W_20-1.FT
W_20-5-1.FT
W_ue20bh1.FT
W_ue20nl.FT

Component Series

ER-20-7-gpm
B_20-5-1.Mb

Under the “Component Series list,
either double-click a series or select a

Available Series

Companent Series

Q_ER-20-7 ER-20-7-gpm
series and press “REMOVE” to move W T B20-5-1Mp
a series back to the “Available Series” W _e20bh1.FT
I_ t W_ue20nl.FT
ist.
Select OK.
A water-level modeling workbook will | [ o
be created with the specified o [wommmas o | ol ]
measured water-level series, i [ B

Cancel HELP DK—‘ l:

component series, and analysis
period.

Previous —e— Next

Defining Water-Level Model Components

Water-Level Modeling (WLM) components are defined with the second form,
“Water-Level Modeling — Step 2” (Figure 34). A WLM component generally is a
transform of one of the component series where five transforms can be applied
(Table 1). Environmental fluctuations primarily are simulated with SERIES
transformations, where moving averages of a component series are adjusted by
changing the amplitude and phase. More than a half dozen WLM components
frequently are created from a single component series because multiple averaging
periods are specified. The SLOPE+OFFSET is a non-optional component that
defines a linear trend and a constant. The default slope is 0 and is not estimated.




wen | 73 2A s

Figure 34.—Water-level modeling workbook that is created after closing the “Water Level
Modeling — Step 1” form and the “Water Level Modeling — Step 2” form.

STEP, THEIS, TIDE, or UNSAT transforms can be applied to a WLM component
in addition to the SERIES transform (Table 1). The STEP transform simulates
transducer displacement with a shift at a user-specified time where the magnitude
of the shift can be estimated. THEIS transforms pumping schedules to water-level
changes at the observation well where transmissivity and storage coefficient are
estimated. TIDE computes one of the six tide components as defined by Harrison
(1971). UNSAT transforms barometric-pressure changes at land surface to air-
pressure changes at the water table.

Table 1.—Definition of coefficients for each transform.



[--is notapplicable.]

COEFFICIENT
Transform  Time Series 1 2 3 4 >
SLOPE+OFFSET -- Slope Shift -- -- -
SERIES Any Series Multiplier Phase AveraTgl ne -- -
Period
STEP -- Time Offset -- -- --
THEIS Pumping Transmissivity Stor.a.ge Radius Flow Réte -
Schedule Coefficient Conversion
TIDE Computed Multiplier Phase Latitude Longitude Altitude
. Thickness of
AirlLAG 2 Barometric K S Unsaturated -- --
Pressure AR AR
Zone
S - Ti Multiplicati
GAMMA'' Precipitation Multiplier k n tme uitipfication

conversion Series

a Hydraulic properties of the Pneumatic-lag transform, Ky r & Sar, are with respect to air. K, g is hydraulic
conductivity of air and about 60 times greater than Kyarer. Sar IS average air-filled porosity divided by mean air
pressure.

1 The k and n terms represent scale and shape parameters, respectively in the Gamma PDF.

Variables for each WLM component are labeled with the generic coefficient 1, 2,
3, 4, and 5 (row 10, Figure 35). The coefficients represent different properties or
are unused depending on selected transform (Table 1). For example, coefficient 1
is an amplitude, a date, a transmissivity, or a hydraulic conductivity of air for the
SERIES, STEP, THEIS, or UNSAT transforms, respectively. Coefficients 1 and 2
are estimable, which is controlled by entries in the column right of the coefficient
column. Fixed, none, or log specify that a coefficient will not be estimated,
estimated as is, or the log-value will be estimated, respectively. Fixed, none, and
log are the same keywords that PEST uses. Coefficients 3, 4, and 5 are
supporting entries such as an averaging period or distance that cannot be
estimated.



9 Measured: W_20-5-3.FT 0.06
~ ~ ~ ~ ~ ~

10 | Transform Time Series Coeff.1l Est Coeff.2 Est Coeff.3 Coeff.4 Coeff.5

11 | Slope+Offset 0 fixed 0.076015794 none

12 SERIES W_PM3.FT -3.22E-02 none -0.16060381 none 0.0625 0.04

13 SERIES W_PM3.FT -8.29E-02 none -5.16E-02 none 0.03

14| Water Level Modeling -- r&::;: 2 ﬁ

15 — Transform Series Radius Length Units  Flow Units Signs

4D TS || BR2w7gem || 200 ~[[f  ~|[em ~f| 41 - 12 series spedified. CANCEL | HELP | oK

17 =

! W_DM3.FT ! -2.21820450000008E-02 ! none ! -0.160603809933824 ! none ! 0.0825

18 SERIES ! W_EM3.FT ! —3.28593814000000 ! none ! -5.16379000000597E-0Z ! none ! 0.03 ! ! !

19 SERIES ! W_EM3.FT ! -4.31458360000008E-02 ! none ! 5 ! none ! 0. ! ! !

20 SERIES | W_EM3.FT | —§_788732100000062-02 | none ! ! none ! 1 ! ! 1
SERIES | W_EM3.FT | -0.443337485593355 ! none ! ! nene | 2 ! ! !

21 SERIES ! W_DM3.FT ! 0.214515210000001 ! none ! ! none ! 4 ! !

22 TIDE ! DRY ! 2.01842730000124E-04 ! none ! ! none ! 36 I -114 ! 1000 !
TIDE ! DRY ! 2.045082300004E-04 ! none ! ! none ! 36 I -114 ! 1000 !

23 TIDE | GRAVITY ! 1.37£387100000012-02 ! none ! none | 38 1o-114 1 1000 1

24 TIDE ! GRAVITY | -1.405543095359592E-02 | none ! Z | none | 34 1 -114 ! 1000 !
THEIS ! ER-20-7-gpm ! 1.00E+04 ! log ! 0.001 153

25 THEIS | EB-20-7-gpm ! 1.00E+04 ! log

26

27

22 U6

Figure 35.—The “Water Level Modeling — Step 2” form for adding components to a water-
level model superimposed with the destination columns in the water-level modeling
workbook.

WLM components are shown on the second form, “Water-Level Modeling — Step
2” as they will be assigned to the water-level modeling workbook (Figure 35).
Coefficients 1 and 2 are specified from previous WLM exercises or pre-
programmed initial estimates. WLM results are not overly sensitive to these initial
estimates. Coefficients 3, 4, and 5 can differ from entries in the pull-down menus,
which define general conversions and the number of WLM components to be
added (Figure 35). For example, coefficient 4 converts flow rates in a series to
consistent units for the THEIS transform and is defined by specifying length and
flow units.

Overview—Second Water-Level Modeling Form

“Water-Level Modeling — Step 2”
form is launched after the water-level
modeling workbook is created.

Wt Lol Modeing —Sep2 L =)

WLM components automatically are
added to the form where component
series have been used previously
and the current analysis period
overlaps the previous analysis
period.

Water Level Modeling -- Step 2

A tl‘anSfOI’m mUSt be Selected fII’St Transform ‘Series‘ Minimum Maximum

because the pull-down menus right 0 |f s || s2osim o[ 003 o[ 005 -
of the transform change with the e N e
selected transform. !

1.37638710000001E-02 ! none
-1.40554309555332E-02 ! none

o o]

]




The number of selected WLM

components is reported in the upper, | "water Level Modeline S5
middle of the form and is updated Trar
. series specified. |
after the ADD button is pressed. Ll [sa  2teeessee I x_l
SERIES ' B! none I o.02 !;I

WLM components are deleted by PRl RS rm—
double-clicking a highlighted line in SERIES | B  mome 2 Loy
the table.

Transform -Series- Radius Length Units  Flow Units Signs

Changing the transform changes the
pull-down menus right of the selected
transform.

TI'E[SjIB_ZU—S—l.Mb j|0.1 jlft jlgpm j|+1 |

i
! EE_E;ES 0.05 ! none ! 0 ! none ! 0.02
4 THEIS 0.05 ! none ! 0 ! none ! 0.08Z5
L TIDE k 0.05 ! none 1 0 ! none ! 0.125
! UNSAT ?_(_J? ' none ! ? ' none ! 0_'_25

Click OK in the upper, right corner of
the form after all WLM components
have been defined.

Entry for each transform is described individually because the dialog on the
“Water-Level Modeling — Step 2” changes for each transform.

Adding SERIES components—Second Water-Level Modeling Form

[ Water Level Modeling -- Step 2 A A
Transform Series Minimum Maximum
ADD || SERIES j| B_20-5-1.Mb j| 0.03 j| 0.03 j
SeleCt the SERIES tranSform' TIDE j SEERTES 2.018427300001242—04 ! nome ! —
2.045082300004E-04 ! mone ! 0.
1.37638710000001E-02 ! nome ! 4.
! UNSaT -1.405543035353535952E-02 ! none | 4.
Water Level Modeling -- Step 2 - o |
Transform Series Minirmum Maximum
Select a Series. ADD || SERIES jl W_PM3.FT jl 0.03 jl 0.03 j
| “‘"‘

i i Water Level Modeling -- Step 2 - - ~ |
Deflne the Shortest pe”od for a Transform Series Minimum Maximum
moving average with the Minimum _# |[ow [ fow dloo ]
menu. | 0062

0.25

i . Water Level Modeling -- Step 2 - - ~ |
Deflne the |0ngest pe”od for a Transform Series Minimum Maximum
moving average with the Maximum | | [wmee  ][os o] ! =
menu. | 2

30




Select ADD and 9 WLM components
will be added to the form. These
WLM components will differ by
moving average period. The
averaging periods are defined in the

WLM utility and are 0.03, 0.06, 0.13,
0.25,0.5, 1, 2, 4, 7, 14, 30, 60, 120, 365,
730, 1460, 1825, 3650 days.

)

9 series spedfied. Ci 0K

Water Level Modeling --

Transfo
ADD | SERIE!

SERIES I W_PM ! !
SERIES I W_DMs2 ! !
SERIES ! W_BM3 ! !
SERIES I W_PM3 ! !
SERIES I W_DMs2 ! !
SERIES ! W_BM3 ! !
SERIES I W_PM3 ! !
SERIES I W DM3 ! !
e v ]

Adding STEP components —Second Water-Level Modeling Form

Select the STEP transform.

Specify the date-time of the step
change.

Water Level Modeling -- Step 2
—
Transform Date-Time
ADD ‘ | STEP j| 9/26/2010 17:00

{ SERIES

9/26/2010 17:-00 ! fixed ! 0.00

A WLM component will be added to
the form where the date is not
estimated, and the step change can
be estimated.

! 9/26/2010 17:00 ! fixed ! 0.00

Adding THEIS components—Second Water-Level Modeling Form

- =

Transform Series Radius Length Units ~ Flow Units Signs
| THEIS j| B_20-5-1.Mb j| 0.1 j| ft j| gom j| +1 j
Select the THEIS transform. | 0-08 Urene 1o oene 1003
i 0:0; ' none ! 0O ' none ' 0:122"
B~ Joos e o nene 1028
i . i Transform -S'I-reries Radius Length Units  Flow Units Signs
Select a series with a pumping [mes c|[ma7gn ~[[wo [/ J[em -[[+ -]
schedule. W_PHSET
B_PM3.FT
Select a radial distance between -
Transform Series Radius Length Units  Flow Units Signs

pumping and observation wells.
Do NOT fret the exact distance for

| THELS j | ER-20-7-gpm

Sl I+ o

j| 1000 j|ﬁ:
500 5

2000
this crude approximation.
i A ) Transform -S'I-reries Radius Length Units  Flow Units Signs
Specify the length units of the radial [mes o|[mwrgn <[00 «J[& ~[[en -][+ -]

distance.

m
an




Specify the flow-rate units for
converting rates in the series to
length units-cubed per day.

Transform Series

| THEIS j | ER-20-7-gpm

Radius Length Units ~ Flow Units Signs

oo AR =[] om o]+ -
e

Specify the number and signs of
Theis transforms.

-1 adds 1 WLM component with a
negative conversion factor.

+1-1 adds 2 WLM components, one
conversion factor is positive and the
other conversion factor is negative.

Positive and negative components
are specified when the direction of
displacement is unknown, because
sign cannot change as occurs when
estimating amplitudes.

Transform Series

| THEIS j | ER-20-7-gpm

Radius Length Units ~ Flow Units Signs

[0 o][® ][ wn <[5 o]
1

=

+
-1
+2-1
+1-2
+2-2

Select ADD, 4 WLM components
were added because “+2-2” was
selected in the Signs menu.

Water Level Modeling -- Step 2

5 Transform Series
[ TS | [ Ea7en

Radus  Length Units  Flow Units Signs
e e e | e
7-gpm | 1.002+04 ! log
m ! 1.002+04 ! log

4 series specified.

! & 1 0.0005
! 0.002

! 0.0005

! log ! 1000 1 -153
!log ! 1000 ! -133
! log ! 1000 ! 133

! log ! 1000

! ER: m ! 1.00E+04

2 ! lag
| 22-20-7-gpm ! 1.002+04

Adding TIDE components—Second Water-Level Modeling Form

Select the TIDE transform.

Transform Component

|TJDE leIRST

Latitude Longitude Altitude

j | 3% -114 1000

Select a tide component.

Water Level Modeling -- Step 2

Latitude Altitude

Transform Companent Longitude
ADD | e ~| | GRAVITY ME 114 1000

SHEAR

Specify decimal latitude, decimal
longitude, and altitude.

Results are affected minimally by the
entries because phase and
amplitude are estimated.

Altitude
1000

Latitude
| 35

Longitude
-114




Select ADD, and a WLM component | eeteen-el

. — Transform Companent lathude  longhude  Alfitude
W|" be addEd D |\ WWM—W ’W fserespecled,  CANCEL
Tides work best in pairs that initially | |& S w22 G G
have a phase difference Of 0.5 day mE LD 10.002 Doone 10 Unone ! 3

114 11000

Adding UNSAT components—Second Water-Level Modeling Form

Transform Series Thickness
| UNSAT j | B_PM3.FT j | 0.1 j
Select the UNSAT transform. SERIES
Transform Series Thickness
| UNSAT j | B_PM3.FT j | 0.1 j
Select a series with a barometric ER-20-7gpm —
record. W _PM3.FT
Transform Series Thidkness
Select an approximate thickness of | | WsaT ~| | BPMZFT
the unsaturated zone.
Do NOT fret the exact distance for
this crude approximation.
Select ADD, and a WLM component
will be added. _
Water Level Modeling - Step 2
Unit conversions are not specified —— Tmfm_ s e
because the barometric change and EXESEEER LR
thickness of the unsaturated zone W I BBEI 1005 lmme 10 o L2000
are assumed to be equivalent length
scales.

Previous —e— Next
Water-Level Modeling Workbook

Fitting, experimenting, and evaluating goodness of fit between synthetic and
measured water levels occurs in the water-level modeling workbook (Figure 36).
Water levels are simulated with a FORTRAN program that applies all transforms
each WLM component. Differences between synthetic and measured water levels




are minimized with PEST. Model fit is defined by RMS error and evaluated
graphically (Figure 36). Parameters are estimated and WLM results are evaluated
iteratively until the user deems the fit to be adequate.

Eld9-e-= W_20-5-3.FT_WLM xlsm - Microsoft Excel . =S
Home Insert Page Layout Formulas Data Review View Developer Acrobat SeriesSEE I} o @ o F R
- J- | 0.0979105269999998 v
I A 8 c D 3 F G H 1 1 K L M N o -
1 FIT | LOAD RMS = 0.0074 ¥ Offset to average A J ﬂ viEw: S—;ﬂigﬁm o é_‘;lw_gum =]
2
3 RMS Expected: 0.0030 Maximum:  0.09791053 0.6 350
a Max Iter’ 30 Minimum:  0.09791053
5 Time Begin:  09/01/2010 10:22:12 Aversze: 0.09791053 © MEASURED A
6 Time End:  10/21/2010 14:29:53 Std.Dev:  4.192E-15 05  SYNTHETIC 1
7 Interval® 0:30:00 count 2408
2 + DIFFERENCES 300
9 Measured: W_20-5-3.FT —— Slope +Offset
10 Transform Time Series " Coeffl | ex | Coeffi2 | x| oe ]
ER-20-7-gpm e
11 Slope+Offset 0 fed  0.09791053 none L
12 SERIES W_ue20bhL.FT -0.521221 none -5.14E-02 none 250
13 SERIES W_ue200hLFT  -0.38945 none  -0.0534305 none O3
14 SERIES W_ue20bh1.FT -2.04E-01 none ~1.49E-01 none
15 SERIES W_ue20bh1.FT 0.8808527 none -0.324642 nane
16 SERIES W_ue20bh1.FT  6.40E-01 none 2.11E-01 rone 02
17 SERIES W_ue20bhL.FT 0.2476251 none  0.01860828 none 200
18 SERIES W_ue200hLFT  -0.61098 none ~7.86E-02 none
19 SERIES W_ue20bhLFT 0.0694815 none 06404283 rore N o
20 SERIES B_Ue20nL.FT -0.115946 none  -0.0027419 none 2
21 SERIES B_ue20nL.FT -0.346609 ncre 1.98E-01 none
22 SERIES B_ue20nl.FT 148E-OL none  -0.1184849 nane 150
23 SERIES B_ue20n1.FT -0.840214 ncre -0.335781 none o
2 SERIES B_UE20nLFT -2.52E-02 none  -0.1155563 none i
25 SERIES B_ue20nL.FT 0.5222916 none ~2.76E-01 none
26 SERIES B_Ue20nLFT  -0.34688 none -LO9E-OL rene .01
27 SERIES B_ue20nL.FT -0.108554 none  -1.0751762 none % 100
28 THEIS ER-20-7-gom  81056.74 o 0.01012806 oz
29 THEIS ER-20-7-gom 13783.644 1o 0.03774827 105,
30 TIDE GRAVITY -1.62E-02 none ~2.11E-01 none
31 TIDE DRY -3.59E-03 none -0.209755 none .
32
33 0.3
34
35
36 -0.4 o
| 37 09/01/10 09/11/10 09/21/10 10/01/10 10/11/10 10/21/10 &
M 4 » M| Wimodel Series ~DATA . %J ] il ] »
Ready | 73 | Average: 0.151316023 Count 2 Numerical Count: 21 Min; 10751762 Max 021129689  Sum: 3177636492 |[F|[ [ 100% (=) i (+)
= = )

Figure 36.—Water-level modeling workbook after fitting the water-level model to measured
water levels and with estimated drawdowns.

Viewing Controls in the Water-Level Model workbook

D E F
| Offset to average

Measured water levels are plotted as

imported from the SeriesSEE viewer ¢ EEvE
by default. & " e o
Fluctuations in measured water levels, MW
simulated water levels, and ,
differences can be rendered invisible if | -
the average water level is big relative s
to the fluctuations. .

-cnzfm/m 09/11/10 09/21/10 10/01/10 10/11/10 10/'21/100




Checking the “Offset to average”
toggle will subtract the average
measured water level from measured
water levels in the WLmodel input.

The average measured water level
also will be subtracted from the offset
coefficient in cell E11.

A e

10 Transform = Coeff.2

11| Slope+Offset | 3.0049873]
A | F |

10 Transform  Coeff2

11| Slope+Offset ID.DB?BIDSB!n

Plotted series will change after
pressing the LOAD or FIT buttons.

01

-0.2

-03

-0.4

D

E

|+ Offset to average

06

0s

0.4

03

02

01

[}

© MEASURED
—— SYNTHETIC
+ DIFFERENCES
——Slope+0Offset

ER-20-7-zpm

09/01/10

09/11/10

09/21/10

10/01/10

10/11/10

10/21/10

The three-position, scroll bar in cell
G1 controls the extent of the charted
area.

The rightmost position, j JLl
aligns the left edges of column J and

the chart so that coefficients are
visible.

The center position, j J j aligns
the left edges of column G and the
chart so estimable coefficients and the
PEST controls that define parameter
usage are visible. Coefficients3, 4,
and 5 in columns G, H, and | are
obscured.




The leftmost position, j—| j

extends the chart across the visible
screen except for row 1.

: ¥
. ry |
: .1'.,1" VL'\‘I& - ..“FL .'I.:_: - .
\NVH

ANV
ViV o
== HyperData
Any area of the chart can be 1 BoxFocys
magnified with the BoxFocus utility, h
which is on the SeriesSEE menu.
Chart Tools
WLM components and the drawdown I J
estimate are selected with a drop- | in
down menu in cell J1. 1 VIEW:|DD-W_20-5-3.FT h
] ) i ) 2 THEIS:ER.-20-7-GPM_025 -
The last series with the prefix “DD-" is - THEIS:ER-20-7-GPM_026
. . . THEIS:ER.-20-7-GPM_027
the drawdown estimate, which is the A GRAVITYTIDEOZ3 Ast
sum of all Theis transforms and E TR0
differences between synthetic and - DRYTIDED31 [ENTH
measured water levels. ! = — -
G H | ]
2l | I
WLM components also can be LIEAC VIEW: GRAVITYTIDED2S

selected with the scroll bar in cell J1.

0.4
naz J o
Component series from the K L | I
SeriesSEE viewers are selected with a || [+l ;’IEI
drop-down menu in cell L1. ER-20-7-gpm
W ue20bhl,FT

Delete entry in cell L1 to not view a
component series.

ER-20-7-gp
B ue2inl.FT

L

Component series also can be
selected with the scroll bar in cell L1.

| el

ER-20-7-gpm




Parameter Estimation Controls in the Water-Level Model workbook

All parameter estimation controls are
in the upper, left corner of the Water-
Level Model workbook.

A |

B

FIT |

LOAD | EM5=

1
2
_ 3 | RMS Expected: 0.0030
All files necessary for the FORTRAN a Max lter 30
WL model and PEST are created by 5 Time Begin:  09/12/2010 17:52:31
th‘?l F(;T or L(;AD lbut:con. IIDIIfEIST IS 6 Time End:  09/27/2010 17:52:31
called immediately after all files are EI interval —
written. 3 0:30:00 -
WL model and PEST results are 9 Measured: s
imported automatically into the Water- | 10 Transform igggg
Level Model workbook 11 Slope+Offset |s:00:00 3
12|  semies  [50000 .
The FIT button calls PEST and
estimates parameters. A | B [ c
The LOAD button calls the WLmodel ) FIT | LOAD ‘ RMS=  0.0038
once with the current parameters. >
RMS error is reported in cell C1.
RMS expected specifies PHIMLIM in A B
th_e PEST control_ flle_ to control the 3 | RMS Expected: e
Tikhonov regularization.
“Max lter” is the maximum number of a B
optimization iterations PEST can A Max lter 30
execute. -
The analysis period can be modified A | B
manually provided that the new period Time Begin: 09/12/2010 17:52:31
is within the original analysis period. Time End:___09/27/201017:52:31
Interval controls the sampling interval A B
from the measured water levels. The 7 Interval: 0:30:00] ~ |
fitting process can be accelerated by 8 0:30:00 -
increasing the interval. 9 Measu,ed:H
Changing the interval also acts as a 10 Transform | %99:%9 3
small perturbation when testing the 11 Slope+Offset |6:00:00
final fit. 12| semes |30, :




Instructions for Fitting Water-Level Model

FIT

B

C

LOAD [\| RMS = 0.2387

Press LOAD to determine the initial
RMS error and see differences
between synthetic and measured
water levels during the analysis
period.

AR

Press FIT.

A command prompt will appear with
PEST minimizing differences.

PEST will grind for 10 to 60 seconds.
Let PEST grind.
Do NOT kill the window.

LOAD

RMS =

0.0115

WLmodel results and parameter
estimates will load after the command
prompt window closes.

RMS error, synthetic water levels, and
differences will be revised.

LOAD

RMS =

0.0038

Press FIT again. L

PEST typically needs to be called two
or three times to reach a minimum
error.




Determine adequacy of fit by viewing
WLM components and the drawdown

estimate.

Changing the selection in cell J1 to
view a WLM component or the
drawdown estimate.

WLM components can be added or deleted manually in the water-level modeling
workbook (Figure 37). Each additional component should be defined from left to
right as the time series/component list is defined by the selected transform. The
generic coefficients 1, 2, 3, 4, and 5 that define each WLM component (Table 1)
are defined in comments for each coefficient heading (Figure 37). Time series are

limited to the series that were selected when the workbook was created. The

analysis period can be modified manually provided that the new period is within

the original analysis period.

| A B C D E F G I
1 FIT | LOAD RMS= 0.0618 j M VIEW:
9 Measured: W_20-5-3.FT Wi
10 Transform Time Series Coeff.l1  8COEFF1 equals, eff.5
11 | Slope+Offset 0 fix| Slope for SLOPE+OFFSET;
12 SERIES B_PM3.FT  7.20E-02 "Dméi}ﬂfgi‘gf.ER'Esi
SERIES B_PM3.FT 0.192182 "DTransmissivitg.rlfanHEIS;
B_PM3.FT 0.1229092 ne| Amplitude for TIDE;
B_PM3.FT -2.91E-02 ng|K-Vertical for UNSAT
B PM3.FT 7.12E-02 nore=—orrroo-mome o
B PM3.FT 0.2209824 none -0.3121 none 1
18 SERIES B PMB.FT!EtZ528352 none  -0.4204 none 2
19 SERIES 417299 none  -0.328 none 4
20 SERIES SA8T1A none  HHHEEE none ]
21 SERIES W_PM3.ET -0.153138 none  -0.2263)nere | +|  0.25
22 SERIES W_PM3.FT -0.260694 log * 0.0625
I 23 SERIES W_PM3.FT -0.260699 fixed 0.0625

Figure 37.—Pull-down menus and coefficient definitions in comments that assist manually
adding WLM components in an existing water-level modeling workbook.



Manually Adding or Deleting Water-Level Model Components

Select a transform in column A of a
blank row to start adding a WLM
component.

. . il b il b| . h 10 Transform Time Series T Coeffl | e
Time series will be available in the 11| SlopetOffset —
column B, Time Series heading, if 12 SERIES W_PM3.FT -0.469604 none
the SERIES, THEIS, or UNSAT = W_PM3.FT  -0.38972 none
transform is selected. THELS W_PMS.FT -0.152367 nane

TIDE W_PM3.FT -0.061993 none

. . . LNSAT
Tidal components will be available T6  SERTES W_PM3.FT -0.170786 none
in the column B, Time Series
heading, if the TIDE transform is
selected.

10 Transform - Time Series Y Coeffl | Est
11 Slope+QOffset 0 fixed
SeleCt a tlme Series or tldal 12 SERIES — W PM3.FT| * 1.469604 none
. 13 SERIES %ﬁ_! 0.38972 none
component in column B. 14 SERIES U 152967 none
15 SERIES W_PM3.FT -0.0619932 none
16 SERIES W_PM3.FT -0.170786 ncne
C D E 3 G H
Coefficients are user defined.
0.0618 ﬂ 4
Amplitudes of 0.02 and 0.001 work
well as initial estimates for most VLM
time series and tidal components _CoSllL_HCOEFF.1 equals,
) P ' 0 fix| Slope for SLOPE+OFFSET;
respectively. 2 20E-02 nuirnpli;ud;_lf_UErPSERlES:
- 1me 1ar .
Comments for each coefficient 0.192182 nol11one missivity for THEIS:
heading define how a coefficient is 0.1229092 nql smplitude for TIDE;
applied for each transform (Tablel). | -2.91E-02 nqK-Vertical for UNSAT

?IZE' 02 nome

LI T




Parameter estimation with PEST is
defined in the “Est” columns that
follow coefficients 1 and 2.

“‘None” specifies that a parameter is
estimated as-is.

A B C D E F
"Log” specifis that the log- e
transform of a parameter is 29 THEIS  ER-20-7-gpm LI4E#05 log  0.021605437 log
estimated and is high"ghted in 30| THEIS  ER-20-7-gpm  2.39E+04 Iz 0.086078922 log
31 TIDE DRY -6.19E-03 none -6.62E-02 none
ye||0W 32 TIDE DRY  6.24E-03]none | *| -6.59E-02 none
“Fixed” specifies that the parameter |[*  T°® GRA 104801 none
. . . . . . 34 TIDE GRAY fixed -1.12E-01 none
is not estimated and is highlighted in
gray.
The keywords “none,” “log,” and
“fixed” are the same keywords that
are defined in a PEST control file.
C D E F G H |
H VLM
A phase of 0 works well for initial ool o e | e
estimates. 0 fixed 0.1377 no|Offset for SLOPE+OFFSET;
- 0.0719625 none -0.0793 ng|F Na5€ fOr SERIES,
Comments for each coefficient 0192182 0.2345 1| OTSetfor STEP,
heading define how a coefficient is ' e | Storage Coefficient for THEIS,
. g 0.1229092 none  -0.1104 no{phase for TIDE:
applied for each transform. -0.02909 none  -0.0762 no|Specific Storage for UNSAT

0.071152 none

-0.1798 noi

e T

Coefficient 3 is not estimated, but
must be defined for all but the STEP
transform.

WLM
COEFF.3 equals,

A B C D E F G H
Transform Time Series ¥ Coeff.l © et Coeff.2 Ex Coeff.3d Coeffd ' Coeff.5
SERIES W_PM3.FT -0.28761 none -0.7802 none 4
THEIS ER-20-7-gpm 114273.74 1o 0.0216 Ilog 2000 -193

- . THEIS ER-20-7-gpm 23856.666 10z 0.0861 log 2000 -193
Maoving average period, days for SERIES; TIDE DRY -0.006195 none -0.0662 nane £ -114 1000
Radial Distance for THEIS;

Latitude for TIDE;
Lenagth for UMNSAT

Coefficient 4 is not estimated, but

must be defined for the THEIS and

TIDE transforms. A 8 ¢ Jo[ € [F[ c o |

Transform Time Series Coeff.l et Coeff.2 Eesx Coeff.3 Coeffd Coeffs
SERIES W_PM3.FT  -0.28761 none -0.7802 none a
WWLM THEIS ER-20-7-gpm 114273.74 1g  0.0216 log 2000 ~193
COEFF 4 equals, me  owgnssmme lwan| o]

Init conversion & sign convention far THEIS;
Longitude for TIDE




Coefficient 5 is not estimated, but
must be defined for the TIDE

A B E D E F G H I

transform Transform  Time Series Y Coeff.l © et Coeff.2 Ex Coeff.3 ' Coeff.d  Coeff.5
SERIES W_PM3.FT  -0.28761 none -0.7802 nane 4
THEIS ER-20-7-gpm 114273.74 log 0.0216 loz 2000 -193
VLM THEIS ER-20-7-gpm 23856.666 Iz 0.0861 loz 2000 193
CI:]EFF 5 TIDE DRY -0.006195 none -0.0662 none 36 -114 1000
Altitude far TIDE, meters
Theis transforms can be sensitive to
initial estimates of transmissivity
and the storage coefficient. A 5 g
oo 1 FIT | LOAD Nl EMS = 0.2387
Users should test initial parameter 5 s
estimates with the LOAD button.
A B ' D E F
Observable Theis transforms that Transform Time Series Y Coeff.l © et Coeff.2 et
f . I . d SERIES W_PM3.FT -0.28761 none -0.7802 none
are o S_Iml ar magnltu € as THEIS ER-20-7-gpm 114273.74 log 0.0216 log
fluctuations in the measured water THEIS ER-20-7-gpm 23856.666 1oz 0.0861 Icg
levels typically are good initial
estimates.
A B C D E F
Transform Time Series ¥ Coeffl | Est Coeff.2 Est
Slope+0ffset 0 fixed  0.1377 none
SERIES B_PM3.FT 0.0719625 none -0.0793 none
. . . SERIES B_PM3.FT  0.192182 none -0.2348 none
Deletmg all entries in a row SERIES B_PM3.FT 0.1229092 none -0.1104 none
removes an unwanted WLM SERES |~ B_PM3.FT  -0.02909 none -0.0762 none
Component SERLES B_PM3.FT  0.071152 none -0.1798 none
A B [ D E F
A” WLM Components are Sorted Transform Time Series Y Coeff.l = Est  Coeff.2 Est
each time WLM and PEST files are Slope+Offset 0fixed  0.1377 none
. . SERIES B_PMB3.FT 0.0719625 none  -0.0793 none
written to avoid gaps. SERIES B PM3.FT  0.192182 none -0.2348 none
SERIES B_PM3.FT 0.2209824 none -0.3121 none
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Data Return and Archiving

Drawdowns and transformed WLM components are returned to the SeriesSEE
viewer once the user accepts a WLM (Figure 38). Drawdowns and transformed
WLM components are selected individually so the number of returned series can
range between zero and all. The WLM workbook also can be archived as a
macro-free workbook that can be re-activated.




Pass Back Series ﬁ

Available Series Series to Pass Back
W_PM3.FT-Avg0.062 -] DD-W 20-5-3.FT
W_PM3.FT-Avg0.125 ADD -

W_PM3.FT-Avg.250
\W_PM3.FT-Avg0.500
W_PM3.FT-Avg1.000
W_PM3.FT-Avg2.000 <-REMOVE L}
W_PM3.FT-Avg4.000 B ——

W_PM3.FT-Avg7.000
B_PM3.FT-Avg0.030
B_PM3.FT-Avg0.062
B_PM3.FT-Avg0.125
B_PM3.FT-Avg0.250
B_PM3.FT-Avg0.500
|| | B_PM3.FT-Avgl.000
B_PM3.FT-Avg2.000
‘| | B_PM3.FT-Avg4.000
B_PM3.FT-Avg7.000
THEIS:ER-20-7-GPM_024 L
THEIS:ER-20-7-GPM_025
THEIS:ER-20-7-GPM_026
THEIS:ER-20-7-GPM_027
GRAVITYTIDED2S
GRAVITYTIDED2S
CRYTIDED30 —
DRYTIDE031 hd

v Archive Water Level Model.

Cancel HELP [ w_20-5-3.FT_wm T3
L —

Figure 38.—Form for specifying series to return to the SeriesSEE viewer and archiving the
water-level model.

"

Returning Data, Archiving Water-Level Model Results, and Housekeeping

¥ _subtotal E
Select the WLmodel utility in the #l SimpleQ ”
Tools group. —! PalyFit
Tools
Pass Back Series lﬁ
Available Series Series to Pass Back
WI_PM3.FT-AvgD. 062 -]

W_PM3.FT-Avg0, 500
W_PM3.FT-Avg1.000
W_PM3.FT-Avg2.000 <-REMOVE [}
* H ” W_PM3.FT-Avg4.000
The “Pass Back Series” form appears | ||| s
B_PM3.FT-Avg0.030

B_PM3.FT-Avg0.062

with all the WLM components and the B g 122

B_PM3.FT-Avg0.250

estimate of pumping signal. | | e aaton
. . ) || Ewar-avgs00 -
The series “DD-*" is the pumping TRt Y 21 '
signal. | | TEReR s Gz
GRAVITYTIDED28

W_PM3,FT-Avg0, 125 ADD >
W PM3,FT-AvgD. 250

o
Pisgitatiad
[
N
z
H
g
=]
8

GRAVITYTIDED23
DRYTIDEQ30 —
DRYTIDEQ31 hd

IV Archive Water Level Model.

Cancel HELP | W_20-5-3.FT_WWLM g




Under the “Available Series” list, Avaiable Series Series to Pass Back
either double-click a series or select a | | wivsrrae 25 =] |

series and press “ADD” to add a VS 0 0

series to the “Series to Pass Back” VTPMS T Avg2000 <REMOVE

list. DA e

Under the “Series to Pass Back,” Avalable Series Seres to Pass Back

either double-click a series or select a
series and press “REMOVE” to move
a series back to the “Available Series”
list.

W_PM3.FT-Avgd 062
W_PM3.FT-Avg0. 125
W_PM3.FT-Avg0, 250
W_PM3.FT-Avg0. 500
W_PM3.FT-Avg1,000
W_PM3.FT-Avg2.000
W_PM3.FT-Avg4.000
W_PM3.FT-Avg7.000

B DM32 ET_Aunl 030

= |
ADD —=
<-REMOVE |

The WLM workbook will be archived
by default in a macro-free workbook.

The default file name is the measured
series name and the suffix “ WLM,”
which can be changed by the user.

Uncheck to delete the WLM
workbook and not create an archive
copy.

Iv¥ Archive Water Level Model,

| W_20-5-3.FT_WLM

or

b

’—IEDD NOT Archive Water Level Model, |

Working folder with original files and
all files that were created by the
WLmodel utility.

[&)00-PEST bat
(] Bookl xlsm || pest_wimodeljco

] BxampleData_WLMxlsx || pest_wimodel jst

| OUTPUT_B_PM3.FT.ot || pest_wimodel.mtt

| OUTPUT_ER-20-7-gpm.txt 9] pest_wimodel.par
(51)PEST_WLmodelPST

| PEST_WLmodel.PST_commented.txt
9] pest_wimodel.rec

|| pest_wimodel.rei

9] pest_wimodel.res

] pest_wimodel.rsd

| pest_wimodel.rst

9] pest_wimodel.sen

__| pest_wimodel.seo

| pest_wimodel svd
| PEST_WLmodel.TPLitxt
| PEST_WLsimulated.ins.tct
| PEST_WLsimulated ot

& SplitDAT Audsic
EiW_20-5-3.FT_WLM.xlsm
E]w _20-5-3FT_WLMadsx
[=°TWLM_NoComment.exe
[ETWLM_pest.exe
[ETWLM_wimodel.exe

| OUTPUT_W_20-5-3.FT:ot
| QUTPUT_W_PM3 FT.tdt
_| PEST_Obsenvations.t

|| PEST_Parameters.txt

| PEST_PriofInfo2Regular.bet
|| PEST_WLjacobian.txt
[@]PEST_WLmodel.bat

|| pest_wimodel.drf

| PEST_WLmodelINPUT.txt
«

Working folder with just original files
and an archive workbook after the
ancillary files that were created by the
WLmodel utility were deleted.

Wy Organize = 43 Views + @ Burn

Name Date modified  Type Size Tags
] Bookt xlsm

B ExampleData WLM xlsx

() w_20-5-3.FT_WLM.xdsx




All series returned from the WLM

utility can be plotted in the SeriesSEE

viewer.

Use the drop-down menus in cells
B2:B13 on the VIEW page.

Markers added in the magnifier
window will be retained and
presented in both windows by
unselecting and selecting a series.

=

CID/E|F|G[H|I

Show NONE

zoom |

WB 2051Mb

B_20-5-1.Mb
B_PM3.FT
B_ue20nl.FT
DD-W_20-5-3.FT
ER-20-7-gpm
Q_ER-20-7
W_20-1.FT
W_20-5-1.FT

0.02

-0.02 A
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Reactivating Archived Water-Level Models

Water-level models can be checked quickly by reactivating an archived WLM
workbook where all controls and macros have been stripped from the original

workbook (Figure 39). Data and settings are ported to a new active WLM
workbook when an archived WLM workbook is reactivated. Supporting files and

FORTRAN executables also are copied from the SeriesSEE add-in directory to

the working directory.

A B C D E F G ] J K L M 0
1 RMS = 0.0078 VIEW: Slope+Offset ER-20-7-gpm
2
3 | RMS Expected 0.0030 Masimum:  0.00138 as e
4 Max Iter 30 Minimum:  0.00138 o MEASURED
5 | TimeBegin: 09/01/2010 10:22:12 fwerage:  0.00138 2
N . S — SYNTHETIC
6 Time End:  10/21/2010 14:29:53 St Dews  2.45E-17 200
7 Interval 0:30:00 Count: 2408 +  DIFFERENCES
B a3 —Siope+0ffsat
9 Measured: W_20-5-3.FT ER-20-7-2pm
10 | Transform Time Series Coeffl Est Coeff2 Est 02
11| Slope+Offset 0 fized] 0.00138]rcne
12|  SERIES W_ue20bh1.FT 0.380787 none|-2.56E-02]ncne
13|  SERIES W_ue20bh1.FT -1.77358 none| -0.03638|none 01
14|  SERIES W_ug20bh1.FT 8.30E-02 none|-1.16E-02fncne
15|  SERIES W_Ug20bh1.FT -0.38455 none| -0.08943]ncne
16|  SERIES W_ue20bh1FT 3956-01 none| -2 86E-01fncne  ©
17|  SERIES W_ue20bh1.FT 0.960397 none| 0.145192]none
18|  SERIES W_ue20bh1.FT 0.215445 none|-3.94E-01fnone g3
19|  SERIES W_ue20bh1.FT 0.223831 none| -0.15858]none
20|  SERIES B_ue20nLFT  -0.2153 none| 0.063193]ncne
21|  SERIES B_ue20nLFT -0.32148 none|-2.42E-01)none 02
22| SERIES 8_ue20nL.FT -3.08E-D1 none| 0.251604]ncne
23| SERIES B_Ue20nLFT -0.35684 none| -0.16085)ncne o
24| SERIES B_ue20n1FT 929E-01 none| -0.12298]none
25|  SERIES B_ue20nL.FT -0.07438 none|-6.53E-01fnone
26|  SERIES B_ue20nL.FT -0.27504 none|-4.82E-02none 24
27|  SERIES B_ue20nL.FT -0.45593 none| -0.26993|none
28|  THEIS ER-20-7-gom 6600771 lag | 0.011105}ag
28| THEIS ER-20-7-gpm 12898.04 log | 0.042308]i0g
30| TIDE GRAVITY -1.79E-03 nane|-1.58E-01fnane
31 TIDE DRY -3.30E-03 none| -0.16063kncne 05 =
32 09/01/10 091110 09/21/10 10/01/10 10/11/10 10/21/10

Figure 39.—Archived Water-Level Model workbook with highlighted areas where controls
were removed during archiving.



Reactivating Archived Water-Level Models

Select the WLmodel utility in the
Tools group while an archived
Water-Level Model workbook is
open.

Homs Tt PageLepau
i Condkicnai (e Cuirie

M oy
ol vnaew

[

£ Prints

Farrmin W Beiew  Wew  Dealper doodst
B compnre K, Subtoial E Botioges I3 Hoeloin  ighHsp
WRsicde | i Srakd Wzon reaFacs | BB Avaw
Whewe | PapFE

T 5 ot Tac
i S 20 B T  ———

VEN: DO T IFT

Toarnbom Trwe Zever

i
SERES BFMEFT 7
SERES BLPMEFT
SERES BLPMGFT
SERES BLPMEFT
SERES BPMEFT
SERES BLPMEFT
SERES BLPMGFT

ewuns s

4

s

Data and settings are ported to a

A . ¢ o
™
S Lapaited 000 N
st » v—
IAle VL0 I v
T (nd] ONIVRIODSIN et
torvet” SM000 G

= i)

Van Tageioma

S SIUASANANE Syt V100 Mo
SO0 ookl
STt i e WLmadel Sartes

e

new active WLM workbook.

R R R TR
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cell G1 to restore the chart area. = E B




A B C

I.OADM RMS = 0.0038

Press LOAD to resolve the archived
water-level model.
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Import

Time-series data can be imported from multiple ASCI|I files that were created from
77 GetLogger

data loggers with the . utility in the Import group (Figure 40). Time
series in a three-column format of site name, date-time, and measured value are

translated to the SeriesSEE data format with the 5P ility in the Import group.
The Split utility also works with geophysical data where the depths are in the 2"
column rather than times.

g Home Insert Page Layout Formulas Data Review View Developer Add-Ins Acrobat SeriesSEE

vy ;ill Conditional 4t Align L B compare ¥ subtotal E #A Getlogaer  ||{} Ascn H offset T Refresh @ Hep
'__ EPoints ;jA\rerage LI H Rescale '?-ili Simple(} — '-J]_l Split @QSeries _;UserPref :_; HyperData %About
View i GapFill T Float Track ¥ Remove | —! PolyFit i 84 Window " BoxFocus

Create Clean Data Analysis Tools Import Export Adjust Chart Tools Inform

Figure 40.—Analysis group for analyzing data and managing derived series.
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GetLogger Utility
Series from data-logger files are read interactively and concatenated in a

SeriesSEE format with the “J 559998 iility (Figure 41). Multiple series from a
site are concatenated as a single continuous series. Data loggers that report date
and time in the conventional month/day/year and hour:minute:second formats are
supported. Date and time can be imported in a column or two columns. Separate
date and time columns will be reduced to a single column during file import. Empty
rows and trailing text are eliminated.



Browse for Folder

Flease select a folder with the data logger files.

=1 g My Computer
g Local Disk (1)
S-=ee DATA (D)
{3 khalford
1) Latus
o
{0 RECYdegR —
{C3) System Yolume Information
1) TEMP
“e* Removable Disk (E:)
e Remaowvable Disk (F:)

s Darnmwshla Picl (20

|

Bl
%

|l
v

Fie Edt View Favorites

eaack M~ | lﬁ /I,_\J Search i

Tools

Help

Folders y |3
=

|
L

7
X 9 =

Address ‘@ D {RawwL

v|Go

[£] 304806_101909_Débxt
IDAANE_10Z300_INW, FRA
[Z] 204406 _120009_Dé.kxt
ANAANE_120909_TH, FRA
30AAL0_10Z309_INW PRI
I0AAL0_120909_INW,FRA
I0AAZE_10Z300_INW, FRA
IAAZS_120909_INW, PRA
[2] 308833_101909_D# bxt
[£] 308A33_102209_Dé bt
[£] 208A33_102609_Dé kst

<

|#]304435_101909_WL.DAT
|#)] 30A435_102009_WwL.DAT
|#] 304835_102109_wL.DAT
|#)] 30A835_102309_ywL.DAT
|%] 304435_102609_WL.DAT
|#)] 304435_120009_wL.DAT
|#] 304837_101909_WL.DAT
|#)] 30A837_102009_yL.DAT
|#] 304437_102109_WL.DAT
|#]304437_102309_WL.DAT
|#)] 304437_102600_WL.DAT

|#)308837_120009_wLDAT
|#)308835_101909_wL.DAT
|#) 308835 _102009_wL.DaT
|#) 300035 _102109_wiDaT
|#) 308835 _10z309_wL.DAT
|#) 308838 _102609_wLDaT
|#) 308035 _120000_wLDAT
o= 30BB35_101909_EDR RAW
0BB35_102009_EDR AW
0BB35_102109_BOR AW
5= 30BB35_102309_EDR RAW

>

35 ohjects

8.27 MB

d My Camputer

Figure 41.—Form for finding directory with data-logger files and an example directory with

multiple data-logger files.
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Selecting Logger Files

Locating data-logger files

Launch GetLogger

ﬂGetLugfgr
HH split

Import

The directory search form will appear.

The dumb thing always starts on “My
Computer.”

Browse for Folder

Please select a folder with the data logger files.

=9k

ompuker

<o Local Disk (i)
< DATA (D:)

e Removable Disk

(E:
e Removable Disk (F:)
e Removable Disk (G:)
“ Removable Disk (H:)
% Removable Disk (1:)
s DVD-RAM Drive (1:)
“# Removable Disk (K

“w# PORTA-HALF (L:)
). S DMzl an ach T srcan iR TR
|

i

|~

Cancel

£




Browse for Folder,

Flease select a folder with the data logger Files,
= [E} Desktop ~
Navigate to the folder that contains the L} iy ocunents
data-logger files to be imported. Files <o Local Disk ()
with the extensions DA.txt, INW.PRN, T e o
WL.DAT, BDR.RAW, .CSV, .prn, and
Jev will be loaded in the “Acquire data 5 RECYCLER
ﬁles,, form. g ?;;::m WYolurne Information I
o Tk ,
[ o QJ ==

Files with the extensions DA.txt, INW.PRN, WL.DAT, BDR.RAW, .CSV, .prn, and
Jev can be selected for importing in the “Acquire data files” form (Figure 42). Files
to be imported are selected individually or as a single group in the “Acquire data
files” form.

Acquire Data Files @

Available Data Files Data Files to Read

30AADG 101905 DA bct

30AAD6_120209_DA. et ADD —>

30AAL0_102305_INW.PRM

30AA10_120909_INW.PRN

30AAZ5_102309_INW.PRM
30AA33_101905 DA bt <-REMOVE
30AA33_102209_DA.txt
30AA33_102605 DA txt
30AA35_101509_WL.DAT

30AA35_102009_WL.DAT

30AA35_102105_WL.DAT

30AA35_102309_WL.DAT

30AA35_102609_WL.DAT
J0AAIT_101909_WL.DAT ALL
30AA37_102009_WL.DAT
30AA37_102109_WL.DAT
30AA37_102309_WL.DAT
30AA37_102609_WL.DAT
30BB35_101909_BDR.RAW
30BB35_102009_BDR.RAW

il

CANCEL ‘ HELP ‘ Ok

= "

Figure 42.—The “Acquire data files” form for selecting which data-logger files will be
imported.




Selecting data-logger files

Under the “Available Data Files” list,
either double-click a file name or
select a file name and press “ADD” to
add a file to the “Data Files to Read”
list.

Acquire Data Files

Available Data Files

| 30AA35 120909 WLDAT
- A04A35 102609 WLDAT
30AA35_102309_WL.DAT
30AA35_102109_WL.DAT
30AA35_102009_WL.DAT
30AA35_101909_WL.DAT
30AB33_102609_ DAkt

DOAATD AATION P bk

[iata Files

ADD -
<-REMOVE

Under the “Data Files to Read” list,
either double-click a file name or
select a file name and press
‘REMOVE” to move a file back to the
“Available Data Files” list.

Data Files

Dats Files to Fead

9_Da.bxt
9_INW.PRM
o_INW.PRM
9_INW.PRM
3_INW PR
o_INW.PRM
9 DAkt

o_INW.PRM

AOPA bk

ADD -

| 30AASS 102109 WL DAT

Z-REMOVE | |

30AA35_120909_WL.DAT
30AA3S_102609_WL.DAT
30AA35_102309_WL.DAT

30435 102009 WL, DAT
30M%35_101909_WL.DAT
30AA33_102609_DA bxt

All files can be moved between
“Available Data Files” and “Data Files
to Read” lists by selecting a file and
pressing “ALL.”

Available Data Files

5 ] ADD >
304A06_120909_DA, bzt
304/06_120909_INW PRI
304A10_102309_INW.PRN
304A10_120909_INW PRI
30AA25_102309_INW PRI
30AA25_120909_THu PRN
30AA33_101909_DA, bxt
30AA33_102209_DA, kxt
30AA33_102609_DA, kxt
30AA35_L01909_WL.DAT
30AA35_102009_WL.DAT
30A835_102109_WL.DAT ALL
304/35_102309_WL.DAT
304/35_102609_WL.DAT

<-REMOVE

il

Data Files to Read

Select OK to process and import the
selected data-logger files.

Acquire Data Files

[

Available Data Files

Data Files to Read

30AA33_101909_DA.txt

30AA33_102209_DA.txt

30AA35_102109_WL.DAT
30AA35 102609 WL.DAT
30AA37_101909_WL.DAT
30AA37_102009_WL.DAT
30AA37_102109_WL.DAT
30AA37_102309_WL.DAT
30AA37_102609_WL.DAT
30BB35_101909_BDR.RAW
30BB35_102009_BDR.RAW

ADD >

<-REMOVE

il

30AAD6_101909_DA. bxt
30AA06_120909_DA. bxt
30AA10_102309_INW.PRN
30AA10_120909_INW.PRN
30AA25_102309_INW.PRN
30AA33_102609_DA.bxt
30AA35_101909_WL.DAT
30AA35 102009 WL.DAT
30AA3S 102309 WL.DAT
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Reading Data from Logger Files

Date, time, and data columns are specified interactively through the " Set Data
Fields " form (Figure 43). References to cells in the first row of data are specified
by typing or with the mouse. Labels for each data field to be imported are entered
manually. Labels for sites that were read in previous files can be specified with

pull-down menus.
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HEH9-o-k 302
Home Insert Page Layout Formulas Data Review View Developer SeriesSEE

@ ,—_:_.ﬂ] Conditional ._'}‘Delete # Offset %? Compare \E'QESubtotal La ] ﬂGetLogger == HyperData

T Eé} Window ¥ Clear %Refresh = Rescale ki SimpleqQ ik HH split -|'a"BoxFocus
View ‘Wimodel
<, Points My GapFill ¥, Remove | —! PolyFit
Create Clean Data Adjust Analysis Tools Import Chart Tools
- fr | WaterLOG Logging Module (All data extracted)
A B C D E F G H I ]

1 [WaterLOd Logging Module (All data extracted)

2 Serial Number : 01917

3 Extracted :07:41:37 10,"'23,"09 "

4 Logger Started: 17:44:00] Set Data Fields ﬁ

5 Logging Rate #1 : 00:01:0¢

6 Logging Rate #2 : 00:01:0) DATE: E309_\".|’L'!5A526 o TIME: SB525 -

7 Logging Rate #3 : 00:01:0( Enter range first value: Heading

& Logging Rate #4 : 00:01:0¢ FIELDL: | Py ﬂ | J0AATS j

S Logging Rate #5 : 00:01:0¢

10 |Logging Rate #6 : 00:01:0{ | FIELD2: | = | |

11 User Notes m
12| 3.32E+14 FIELD3: | =l | |

13 |33AA35

14 Richmond County FIELD4: | = | =

15 bw0l

16 Delta Log= 0 FIELDS: | = | |

17 Hyperlog= 0

18 Hyper Divisor= 1 Cancel/Skip Read

19 \

20 Coefficients y=b0 +bl*x

21

22 Pressure, b0=  42.252,bl1= -2.3067,Units=dwls

23 Temperature, b0 = 32 ,bl1= 1.8 ,Units=degF

24

25 Date Time Day Pridwls ) Tmp(deg i Batt. Voltage

26 | #HiHHRERAH 17:44:00 294 38.0605 67.09 7.2

27 | HiHpHEE 17:45:00 294 38.0596 67.04 7.2

28 | HiHHHEEE 17:46:00 294  38.0599 67.04 7.2

Figure 43.—The “Set Data Fields” form for specifying the first row of data, date column,

time column, and columns with data to be imported.

Specifying data fields to be imported

Data fields are specified with
reference edit dialtﬁues, which end

Set Data Fields

with =, Selecting =! allows navigation
of the worksheet and specification of
cells.

DATE: |

.

Frter ramne Firck walie:

A,

Selecting =] causes the form to be

replaced with the smaller range
selector.

A

Time Day Pridwls ) Tmpldeg F
7:46:00 296 29.0035 5E.92
7:47.00 296 29.0073 5E.95




Selecting a cell will write the address
to the range selector.

Eggt_e__“ Time Day Pridwls ) Tmpldeg F
2R | w; 7:46:00 296 29.0085 GG.92
27 |t T 4700 286 29.0073 66.95

Selecting | will close the range
selector, restore the form, and write
the specified address to the selected
reference edit dialogue.

25 |Date | Tirme Day Pridwls ) Tmpldeg F
26 | T AB00 2896 29.0085 GE.92
27 | AR 74700 296 29.0073 BE.95

Labels for each data field are entered

Set Data Fields

DATE: I;ng_WL'!$.n$26RI -

TIME: | $B$2s -

manually under the heading column. Enter range first value: [ Heading
FIELD1: | $o¢26 = | =]
All cells must reference the first row of
data. s e
SPG‘CIerd cells are h|ghl|ghted ye”OW %TTAE.UU e 2% Pr%v.vu‘suss) b E’;te”a”ge”s”a“j ‘ T -
. i 74700 296 29.0073 FIELDL: | $D$26 - -
on the worksheet as headings are sonin_1em__zol moow | = -
entered on the form. P I . -
RS 7:52:00 296 29.000&

Unpaired cell references and St 75an o meess | rEe | sl =

. HERE 7:55:00 296 28.8976
headings are errors that are Hawn 1wl 2% mow |mmos | B =l
highlighted in yellow on the form after | fmms rmo =z | s |

selecting "Read."

All entries should be on a single row,
which will be apparent from the yellow
highlighting on the worksheet.

Select "Read."

Empty rows and unwanted columns
are deleted. Date and time are
summed in a column. The specified
data are copied to the new workbook
that will hold all of the imported data.

Data-logger files are closed without
changes.

A& 8 c ] E F E H :
1
2 |[amgn Analysis Zat Duta Falch ﬁ‘

3 Walerlog - H-500-3. D

A4 |Gamsor Sl "] -
5 |Fimname = 30487

[ Erviey rmnge sk sl
7 Date  Timm

R s 2| rED1: [ |
3 WM HOW
1] e
11 |easseses
12 | wavaaae
13 |eavsvaes
14 e
15 | earsrars
10 e -

1T | etraeaes FIELLS: | =l | ]
10 eavasaee
13 | eavsvaes
H] | wheasa

owte: [ s o] e [ s ]

Headog
] =

FARD: | o] | =

ABRLDA: | - | =|

FELD4:

Al
I | wAvanaa
a1 sEmETase
| wavanaa
25 mEmETaTR
T

w4300 2666

W0AE00 666




Set Data Fields

[t

Labels for sites that were read in
. . - . DATE: | sast0 | TME: [ ssi0 00 _|
previous files can be specified with
pU"'down menus. Enter range first value: Heading
", .. . FIELD1: &CE10 - -
Additional data for an existing site are | =l T i~
appended to existing columns in the e L= -
new workbook.
FIELD3: | = ~|
A [ B [ C [ b [ E
1 |
[ 2 |[DATE-TIME 30AA10 DATE-TIME 30AA33
The final resultis anew workbook | 3/ IERm R mame e wor e
with all imported data in format that 6| 10/19/2009 13:48:10 1172592664 10/16/2009 11:00-00 2574
. 6 | 10/19/2009 13:49:10 117.2881516 10/16/2009 11:15:00 25.79
can be viewed and cleaned by | 7 | 10/19/2009 13:50:10] 117.3025942  10/16/2009 11:30:00 2583
. 8 | 10/19/2009 13:51:10 117.324258 10/16/2009 11:45:00  25.86
SeriesSEE. "9 | 10/19/2009 13:52:10 117.3469219 10/16/2009 12:00:00 26.87
110 10/19/2009 13:53:10 117.3603645 10/16/2009 12:15:00 2588
[11] 10/19/2009 13:54:10 117.3820283 10/16/2009 12:30:00 25,67
12| 10/19/2009 13:56:10. 117.4036922| 10/16/2009 12:45:00  25.85

Previous —e— Next

Split Utility

Water level and other time series data frequently are in a three-column format that

can be converted to SeriesSEE format with the 5P tility (Figure 44). The
three columns are site identifier, date-time, and water level, where a site identifier
is repeated for all measurements associated with one. The split utility also can
export selected series to a three-column format in a delimited ASCII file.

A 8 c ) \' A 8 c 0 6
1 WellName DATE-TME  WL_DepthFT 1 DATETIME JWW-& DATETIME  Airport Well fE-12
2 WW-4 02724/83 11:10 828.99 2 084 00 2
3 vav-4 02721/90 15:10 835.70 02
4 wWw-4 02122/90 10:00 835.90 e
S |- 4 0272290 14:35 83520 e
6 (vAV-4 0272390 11:50 836.40
7 \ww-4 02/26/90 09:10 835.00 %
8 |ww-4 09/19/90 14:55 83540 1 12
9 WAWV-4 11/05/90 13:25 85282 EX ’
10 | VWAW- 4 0114/91 13.05 83460 2
11 WW-4 02/199109:23 852.92 e
12 |[VWW-4 0311891 09:10 S
13 VAW-4 0dme= el
245
243
+v 1103 1004.15 143
414 .. .. .-s1sh 0314107 10:05 1004.31
4150 ER-19-1-3 (sh 052207 1218 1004.04 > 2
la151[ER1913 (1] 0918071423 100412 I :

v oW GX
(micidle) DATE-TIME  ER-15-1-3 (shallow)
119049 032394 1241 100755

Figure 44.—Data in three-column format and data converted to SeriesSEE format by the

Split utility.



Splitting lists to SeriesSEE format

Select an open workbook with three-
column data that is not a SeriesSEE
viewer.

Launch the Split utility.

#7 GetLogoer
HH split

Import

The “Set Reference in Data Block”

Set Reference in Data Block

o

: Reference in Well, Date, & WL: | B J
form will appear.
Cancel ‘ HELP ‘ Split
il iy
Set Reference in Data Block lﬁ
Reference in Well, Date, & WL: | '3Col12B53

Select a reference in the three-column
data block if the specified reference is
not in the three-column data block.

Cancel ‘ HELP ‘

-
Split

@ 1 WellMame DATE-TIME WL_Depth FT
@ 2 |Ww-4 02/24/83 1110 82899
1. . = =
gg: 3 Ww-4 02121/90 15:10s 835.70
7 Adi 4 Ww-4 02/22/90 10:00 83590
b |
Set Reference in Data Block L&J
Se|ect Sp“t Reference in Well, Date, & WL: I '3Col'1$1$37] _=_|
Cancel | HELP | Split D l
A B c D
1 |DATE-TIME WW- 4 DATE-TIME Airport Well (AD-2) DA
A new workbook will be created in the 2 | 02/24/18311:10 828.99 02/20/64 00:00 290.00 014
- H 3 02/21/90 1510 83570 01/M15/87 00:00 32450 07
SerIeSSEE format’ WhICh Can be 4 02/22/90 10:00 83590 02/22/90 00:00 32450 03
viewed and manipulated with 5 | 02/22/90 14:35 B835.20 05/01/90 00:00 324.32 07/
SeriesSEE. 6 | 02/23/90 11:50 836.40 06/20/90 00:00 324.49 09/
7 02/26/90 0910 835.00 07/26/90 00:00 324 60 10/
8 08M9/9014:55 83540 04/09/91 00:00 32415 02/

Exporting series from SeriesSEE to a three-column format

Select an open SeriesSEE viewer.
Launch the Split utility

ﬂGethgger
HH split

Import




The “SELECT SERIES TO EXPORT”
form will appear.

[

SELECT SERIES TO EXPORT

Available Series

Amargosa Desert 3
Amargosa Desert 3a (AD-3a)
Amargosa Desert 4
Amargosa Desert 4a (AD-4a)

Amargosa Desert b
Amargosa Town Complex <-REMOVE
Amargosa Valley Wa
Amargosa Water
Army 1AW (My-1)
Army 2
Army 3
Army &
Army 54
Ash-B Deep Well
Ash-B Shallow well
Beatty Middle Well
Beatty Summit Well
Beatty Upper Indian Well
Beatty Wash Terrace Wel

Series to Export
Airport Well (AD-2)
ADD —> Air_BS

x|

Beatty Wash Windmill well
Beatty Water Test Hole
Beatty Well Mo, 1

Beatty Well Mo, 2

Beatty Wel No. 3
BGC-1Wel

BGC-2 Well

BGMW- 1

BGMW- 2

BGMW- 3

BGMW- 4

BGMW- 5

BGMW-&

BGMW-7

BGMW-8

BGMW-9 ﬂ

File type: | Tab Delimited (= txt) =
CANCEL HELP File name: | Book2.txt &2

Under the “Available Series” list, either
double-click a file name or select a file

name and press “ADD” to add a file to

the “Series to Export” list.

SELECT SERIES TO EXPORT

Available Series

Amargosa Desert 3 -
Amargosa Desert 3a (AD-33 1
Amargoia Desert 4

.ﬁ.margnDesert 4a (AD-4a)
Amaraosa Desert 4b

Amargosa Town Complex

Amaragosa Valley Water

Amargosa Water

Army 1 WW (MV-1)

<-REMOVE

Under the “Series to Export” list, either
double-click a file name or select a file
name and press “REMOVE” to move a
file back to the “Available Series” list.

eS|

Series to Export

Airport Well (AD-2)
Air BS

ADD —=

Amargosa Town Complex
Amargosa Valley Water

<-REMOVE




All files can be moved between
“Available Series” and “Series to
Export” lists by selecting a file and
pressing “ALL.”

SELECT SERIES TO EXPORT

=

Available Series

Series to Export

Amargosa Desert 3

Amargosa Desert 3a (AD-3a)

Amargosa Desert 4

Amargosa Desert 4a (AD-4a)
Amargosa Desert 4b

Army 1WwW (Mv-1)

Army 2

Army 3

Army &

Army 6A

Ash-B Deep wel

Ash-B Shallow Wel

Beatty Middle Well

Beatty Summit Well

Beatty Upper Indian wWell

Beatty Wash Terrace Well

Beatty Wash Windmill Wel

Beatty Water Test Hole

Beatty Well Mo, 1

Beatty Well No. 2

Beatty Well No. 3

BGC-1 Wel

BGC-2 wel

BGMW- 1

BGMW- 2

BGMW- 3

BGMW- 4

BGMW- 5

BGMW- &

BGMW- 7

BGMW- 8

x|

- Airport Well (AD-2)
ADD -3 Air BS
Amargosa Town Complex
<-REMOVE

Amargosa Valley Water

Select tab, space, or comma
delimiters.

File type: | Tab Delimited (*. tet)|

Tab Delimited (*. tt)
Space Delimited {*, tut)
Comma Seperated Values [*.cg

File name:

Specify name of ASCII output file that
will be written to the directory with the
SeriesSEE viewer.

File type: | Tab Delimited (* txt)

=]

File name: I Book2. txt

i

Select OK to process and export the
selected series to ASCII files.

SELECT SERIES TO EXPORT

=)

Available Series

Series to Export

Amargosa Desert 3

Amargosa Desert 3a (AD-3a)

Amargosa Desert 4

Amargosa Desert 4a (AD-4a)
Amargosa Desert 4b

Army TWW (My-1)

Army 2

Army 3

Army &

Army 6A

Ash-B Deep Well

Ash-B Shallow Well

Beatty Middle Wwel

Beatty Summit Well

BGMW-11

BGMW-13 ﬂ

a Airport Well (AD-2)
ADD —> Air_BS
<-REMOVE

gosa omple
Amargosa Valley Water

ALL

File type: | Tab Delimited (= txt) =2

CANCEL HELP File name: | Booka.tet oz

Previous —e— Next

Export

Data can be exported from SeriesSEE viewer and tracking files to new
workbooks, ASCII output files, or pictures with utilities in the Export group (Figure
45). Series in a viewer file can be exported selectively to ASCII files with the




A
liiasem yhility. Estimated drawdowns can be converted to elapsed time, reduced

by averaging during periods, and exported for interpretation with the = %1€,
utility. Data in the current SeriesSEE viewer are reduced to a user-specified

e
period and copied to a new workbook with the 3 ¥in49% jlity - Selected series

can be displayed in individual pictures of charts at fixed or variable scales with the
P tility.

Q wll Conditional of Align [/ B Compare 1, Subtotal E #Getlogger || ascn [ Frix B offset  ThRefresh @ Help
. ' Points o} Average B2 wpescale | 3y simpleQ A split Uy series CQUserPref | =3 HyperData g About

View i GapFill 77 Float rack ¥ Remove | — PolyFit H Window 4 BoxFocus

Create Clean Data Analysis Tools Import Export Adjust Chart Tools Inform

Figure 45.—Analysis group for analyzing data and managing derived series.

Previous —e— Next

ASCII Utility

A
Series in a viewer file can be exported selectively to ASCII files with the 1 45CT,

utility.

EXPORT SERIES TO ASCI FILES =5
Available Series Series to Export
LE_filter1
RMN_TRIM ADD —= Rain_in_Tot
Rn_Avag

<-REMOVE

it

ALL

CAMCEL | HELP | QK

L = S

Figure 46.—Form for selecting tracking workbooks to be processed.



Exporting ASCII files

Under the “Available Series” list, either
double-click a file name or select a file
name and press “ADD” to add a file to
the “Series to Export” list.

EXPORT SERIES TO ASCII FILES

Available Series

B PM3.FT
ADD —>
Q_ER-20-7
W_20-1.FT
W_20-5-1.FT
W_PM3.FT

W_ue20nl.FT

<-HEMOVE

Under the “Series to Export” list, either
double-click a file name or select a file
name and press “REMOVE” to move a
file back to the “Available Series” list.

SERIES TO ASCI FILES

Series to Export
W_20-5-3.FT

Available Series

{_20-5-3.FT
-20-7
-1LFT
)-5-1.FT
M3.FT
=20n1L.FT

ADD

<-REMOVE |

All files can be moved between
“Available Series” and “Series to
Export” lists by selecting a file and
pressing “ALL.”

Available Series Series to Export

ER-20-7-gpm
W _ue20bh1l.FT
W_20-5-1.FT
W_PM3.FT
W_ue20nl.FT

- B ue20nl.FT
D

ADD —=
<-REMOVE

W 20-1.FT

DD-W_20-5-3.FT g

B_PM3.FT
B_ue20nl.FT
W_20-5-3.FT

_~ |

Select OK to process and export the
selected series to ASCII files.

===

EXPORT SERIES TO ASCI FILES

Series to Export
W_20-5-3.FT
B_ue20nl.FT
ER-20-7-gpm
W _ue20bhl.FT

Available Series
B_PM3.FT

W_20-5-1.FT
W_PM3.FT
W_ue20nl.FT
Q_ER-20-7

Previous —e— Next




Series Utility
Estimated drawdowns can be converted to elapsed time, reduced by averaging

during periods, and exported for interpretation with the G Series| utility. The period
of analysis can be defined graphically or by entering specific dates and times
(Figure 47). Drawdown series default to all visible series, but can be changed on

the form.
r —_— N
Salect Drawdown Series - — @

Begin: | 5/18/11 10:00 1 i o
End: | 6/16/113:02 Rl N i 2l

Available Series Drawdown Series

B ue20bhi1.PSI e Q_20-8.gpm

B-EC-11.PSI DD-W_EC-11-ULFT
B-EC-6.PSI
Mag_20-8_gpm
Mag_20-8_H_gal
W_EC-11-ULFT
W_EC-11-UI.PSI
W_EC-6-5.FT
W_EC-6-5.FT_alter
W_ue20bh1.FT

<LO3E

Cancel | HELP | QK.

" e & e

Figure 47.—Form for specifying period of analysis and drawdown series to be exported.

Selecting period of analysis and drawdown series

|} ascn
Select the Series utility in the Export Uy seri
group. t84 Window

L+d

Export




The “Select Drawdown Series” form
will appear.

=

Select Drawdown Series

2 |

A
izl

ADD —=
<L0SE

Begin: 5/18/11 10:00
End: | &/16/11 3:02

Available Series

B-EC-11.P5I

B-EC-6.PSL
Mag_20-3_gpm
Mag_20-8_tl_gal
W_EC-11-ULFT

Cancel | HELP |

d
J

Drawdown Series

2+
2+

Q_20-8.gpm
DDA _EC-114JL.FT

ox

S e EE— 4

Adjust beginning and ending of
analysis period with scroll bars.
Selecting areas between slider and
end arrows will move beginning and
ending.

Beginning and ending of windowed
period also can be entered directly.

Select Drawdown Series — &
Begin: 5/18/11 10:00 ﬂ J ﬂ
End: | 6/16/113:02 ﬂ I} J ﬂ

Highlighted area in lower, overview
window depicts the analysis period.

i,

160.

140,

-0.14

120.

100.

800

60.0

400

200

0.00

/1772011 19:12 05/27/2011 19:12:00

06/16/2011 19:12:00

Under the “Available Series” list,
either double-click a series or select a
series and press “ADD” to add a
series to the “Drawdown Series” list.

Available Series

B-EC-1LPSI AE’E"”l
B-EC-6.PSI

Mag_20-3_gpm

Mag_20-3_t_gal RLEEE

W_EC-11-4JLFT
W_EC-11-JL.PSI
W_EC-6-5.FT

Drawdown Series

Q_20-8.gpm
DD-W_EC-11-ULFT

Under the “Drawdown Series list,
either double-click a series or select a
series and press “REMOVE” to move
a series back to the “Available Series”
list.

Available Series

B-EC-1LPSI DD ==
B-EC-6.PSI

Mag_20-8_gpm

Mag_20-3_t_gal wlees

W_EC-11-JLFT
W_EC-11-JI.PSI
W_EC-6-5.FT

Drawdown Series

Q_20-8.gpm
DD-W_EC-11-ULFT




Select OK.

Selected series that have been
trimmed to begin and end times will be
written to a new workbook.

The drawdown output form will appear
to specify data reduction and output
files.

=

1 Y
Select Drawdown Series . l

TEr
A |

Drawdown Series

Begin: 5/18/11 10:00
End: | &/16/113:02

Available Series

-
2l
ol

Q_20-8.gpm
B-EC-11.PSI ADE = || pOw EC-11-ULFT
B-EC-6.PSI
Mag_20-8_gpm
Mag_20-8_tl_gal wlizs

W_EC-11-ULFT

HELP |

OK |

Cancel |

Files, output format, and degrees of data reduction are specified through the
“‘Drawdown Output” form (Figure 48). All ASCII output files are tab delimited.

Drawdown Output

S

Cancel | HELF |

[+ Elapsed time since minimum time
[+ Add comments to ASCII output
[ Raw output to an ASCII file for each series
[+ Averaged output to an ASCII file:
[ Create MOD20BS + PEST measurements

[ Leave temporary workbook open.

3 hours

L

A

Figure 48.—The “Drawdown Output” form for defining data reduction and output files.

Specifying output options

Elapsed time in days is written with
drawdowns, where

[+ Elapsed time since minimum time

OBSERVE-AVG_DD-W_EC-11-ULFT.txt  x

1 # Drawdown in well: DD-W_EC-11-UI.FT from time 05/18/2011

0.088194 0.008 r 05/18/2011 12:00:00
3 0.213194 0.006 tt 05/18/2011 15:00:00
0.338194 0.007 r 05/18/2011 18:00:00
5 0.463194 0.004 rt 05/18/2011 21:00:00

Date and time in the format,
mm/dd/yyyy hh:mm:ss, is written with
drawdowns, where

| Elapsed time since minimum time

OBSERVE-AVG_DD-W EC-11-ULFT.txt x
W et M o 2o 3 itosc Ao i Bl

# Drawdown in well: DD-W EC-11-UI.FT from time 06/20/2011

06/20/2011 09:00:00 -0.039 I 0.007639
06/20/2011 12:00:00 -0.037 I 0.132639
06/20/2011 15:00:00 -0.039 ' 0.257639
06/20/2011 18:00:00 -0.043 ' 0.382639
06/20/2011 21:00:00 -0.044 I 0.507639




Well name and date-time of O elapsed
time are added as a commented
header. Date-time or elapsed time is
commented after each observation,
where

[v Add comments to ASCII output

OBSERVE-AVG_DD-W_EC-11-ULFT.txt x
] 10 20 Ell 40 50

# Drawdown in well: DD-W EC-11-UI.FT from time 05/18/2011

0.088184 0.008 m 05/18/2011 12:00:00
0.213184 0.006 m 05/18/2011 15:00:00
0.338184 0.007 m 05/18/2011 18:00:00
0.463184 0.004 m 05/18/2011 21:00:00

OBSERVE-AVG_DD-W_EC-11-ULFT.txt

1-irT]EE-(era\A/(j()\Alr]S; F)Eiirs; Eil()r1€3 Eiree ﬁ I LDII I | 2|D|| I 3|D||
written, where R 0'?53333 g.008
z 0.208333 0.008
: . 3 0.333333 0.007
[ iAdd comments to ASCII output 8 0.458333 0.004
5 0.583333 0.004
& 0.708333 0.001

(‘Raw AscT ouTPUT S5

All time-drawdown pairs are written,
where

[+ Raw output to an ASCII file for each series

Message box reports file names,
number of files created, and directory
where written.

Estimated drawdowns were written to the files;
RAW_DD-W_EC-11-ULFT.bd,

These 1 files were written to the directory,
D:hkhalford\SeresSEE-PROMWORKING_ExampleWLmodel

RAW_DD-W_EC-11-ULFT.txt x

'_p': Drawdown in well: DD-W _EC-11-UI.FT from

time 05/18/2011

Example RAW ASCII output with B oromssees e % aersevaon toamem

elapsed time and comments. e alosiaso . o.oea. 11 . os/ia/a01s 11ia0e00
0.102083 0.00% H 05/18/2011 12:20:00
0.122917 0.010 H 05/18/2011 12:50:00
0.141782 0.00% b 05/18/2011 13:17:10

A reduced set of time-drawdown pairs

are written to ASCII files. , o)

AVERAGED ASCI OUTPUT

Time-drawdown pairs are reduced by
averaging during sub-periods as
specified here:

[+ Averaged output to an ASCII file: 3 hours -

Message box reports file names,
original and reduced numbers of time-
drawdown pairs, number of files
created, and directory where written.

Estimated drawdowns were written to the files;

OBSERVE-AVG_DD-W_EC-11-ULFT.tdt, Reduced 1329 to 222 values, well
DD-W_EC-11-ULFT.

These1 files were written to the directory,
D\vkhalford\SeriesSEE-PRONWORKING_ExarmpleWLmodel




Example AVERAGED ASCII output
with elapsed time and comments.

OBSERVE-AVG_DD-W_EC-11-ULFT.bxt  x

L I 1 A AT ST L ST A - A

1 # Drawdown in well: DD-W EC-11-UI.FT from time 05/18/2011
0.088194 0.008 L 05/18/2011 12:00:00
0.213194 0.006 1 05/18/2011 15:00:00
0.338194 0.007 i 05/18/2011 18:00:00
0.463194 0.004 r 05/18/2011 21:00:00

Does nothing because it is not coded.

[+ Create MOD20BS + PEST measurements

The temporary workbook with
selected series that have been
trimmed to begin and end times is left
open but is not saved.

Temporary workbook is closed and
disappears if this option is not
checked.

¥ iLeave temporary workbook open, |

Click OK to write files and dismiss the
ASCII utility.

Drawdown Qutput L&J

[v¥ Elapsed time since minimum time
[v Add comments to ASCII output

[v Raw output to an ASCII file for each series

¥ Averaged output to an ASCII file: 3 hours |

[ iCreate MOD20BES + PEST measurements

[ Leave temporary workbook open.

Cancel | HELP | oK
L >y
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Window Utility

Data in the current SeriesSEE viewer is reduced to a user-specified period and

copied to a new workbook with the

r,
to+ Window

- utility. Time or depth data are

windowed, which depends on if data are time series or geophysical logs,
respectively. Time is discussed exclusively although data can be cropped by
either time or depth. Beginning time and period of window are defined through the
WINDOW DATA form (Figure 49). The specified period is viewed in the magnifier
window of the SeriesSEE viewer. The WINDOW DATA form initializes with the
beginning time and period of the current magnifier window.




WINDOW DATA -- All deleted outside of window

) |

Begin: | 8/12/2005 12:00

|

| Window: 5.0d

End: 8/17/2005 11:59

Cancel

HELF |

m B

ol
o

I,} Create new workbook v

ox

e

A

Figure 49.—Form for creating a new workbook with data limited to user-specified period or

depths.

Instructions for Windowing Data

Adjust beginning of data window to be
cropped with upper scroll bar.
Selecting areas between slider and
end arrows will move beginning one
window period.

Beginning of windowed period can be
entered directly.

Begin: | 8/12/2005 12:00

i1

| Window: 5.0d
End:  8/17/2005 11:59

Cancel | HELP ‘

m N

2
=l

Create new workbook [v

CK

Adjust window period with lower scroll
bar. Window period can range
between 10 percent of the initial
window period to half of the entire
data period.

Windowing period also can be entered
directly.

Begin: | 8/12/2005 12:00

A

| Window: 5.0d

End: 8/17/2005 11:59

Cancel | HELP ‘

E N

2l
i

Create new workbook [

ox

Press OK to create a new workbook
with the cropped data set. Empty
series are eliminated.

Begin: | 8/12/2005 12:00

T

| Window: 5.0d

End: 8/17/2005 11:59

Cancel | HELP ‘

E N

2
2l

Create new workbook [+

oK |
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Pix Utility

Pictures of the magnify chart are exported to a folder of GIF files with the | Pix
utility where selected series differ between each picture (Figure 50). The range of
the primary vertical axis can be specified so that all exported charts have the
same vertical range. Minimum and maximum values of the vertical axes will differ
to allow for differences between mean values of selected series. For example,
two series of depth to water are exported, where depths to water average 44 and




2016 ft. A 10-ft range is specified so the respective axes range from 39 to 49 ft
and 2011 and 2021 ft, below land surface.
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Figure 50.—Example of magnify chart exported to a GIF file with the PIX utility.

Instructions for Exporting Pictures

sp3_Tsoil_avg
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]

—c13 RN_COM_AVE
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3

Select the Pix utility in the Export
group.

|[fascn =] Pix

s .
g Series

rt -
2 Window

Export

The “EXPORT SERIES TO GIF
IMAGES” form will appear.

EXPORT SERIES TO GIF IMAGES

=]

Available Series

sp3_ET_KH20_in
sp3_ET_KH20_mm
sp3_Hc
sp3_Hs
sp3_LE_wpl_kh

sp3 RECORD
sp3_Ts_mean
sp3_Tsoil_avg
sp3_LUx_Avg
sp3_Uy_Avg
sp3_LUz_Avg
sp3_amp_h_f _Tot
sp3_amp_|_f_Tot
sp3_batt_volt_Awvg
sp3_cov_Ts_Ts
sp3_cov_Ux_Ts
sp3_cov_Ux_Ux
sp3_cov_Ux_Uy
sp3_cov_Ux_fiw
sp3_cov_LUx_h2o_kh
sp3_cov_Uy_Ts
sp3_cov_Uy_Uy
sp3_cov_Uy_fw
sp3_cov_Uy_h2o_kh
sp3_cov_Uz_Ts
sp3_cov_Uz_Ux
sp3_cov_Uz_Uy
sp3_cov_Uz_Uz
sp3_cov_Uz_fw
sp3_cov_Uz_h2o_kh
sp3_cov_fw_fw
sp3_cov_hZo_h2o_kh
sp3_cov_hZo_kh_Ts
sp3_cov_hZo_kh_fw
sp3_cs616_Avg

|

il2

sp3_csat_warnings j

CANCEL HELP ¥ Ignare: oK

ADD -

<-REMOVE

W Sort

Series to Export

sp3_H
sp3 LE kh
sp3_Rn_cor_Avg




Under the “Available Series” list,
either double-click a series or select
a series and press “ADD” to add a
series to the “Series to Export” list.

Available Series

sp3_ET_KH20_in
sp3_ET_KH20_mm
sp3_Hc

sp3_Hs

sp3_LE wpl_kh
sp3 RECORD

sp3 Rn meas Avg
sp3_Ts_mean
sp3_Tsoil_avg
sp3_Ux_Avg

ADD —>

i

<-REMOVE

Series to Export

sp3_H
sp3_LE_kh
sp3_Rn_cor_Avg

Under the “Series to Export” list,
either double-click a series or select
a series and press “REMOVE” to
move a series back to the “Available
Series” list.

Available Series

sp3_ET_KH20_in
sp3_ET_KH20_mm

sp3_Hc
sp3_Hs
sp3_LE_wpl_kh
sp3 RECORD

sp3 Rn meas Avg
sp3_Ts_mean
sp3_Tsoil_avg
sp3_Ux_Avg

|

H

ADD —>

Series to Export

sp3_H
sp3_LE_kh
sp3_Rn_cor_Avg

All series can be moved between the
“Available Series” and the “Series to
Export” lists with the ALL button.

Available Series

sp3_ET_KH20_n
sp3_ET_KH20_mm
sp3_Hc
=p3_LE_kh
sp3_LE_wpl_kh
sp3_RECORD
sp3 _Rn_cor Avg

sp3_Ts_mean
sp3_Tsoil_avg
sp3_Ux_Avg
sp3_Uy_Avg
sp3_Uz_Avg
=p3_amp_h_f Tot
sp3_amp_|_f Tot
=p3_batt_volt_Avg
sp3_cov_Ts_Ts
sp3_cov_Ux_Ts
sp3_cov_Lx_Lix
sp3_cov_Ux_Uy
=p3_cov_Lhe_fw

R Pl T

ADD —>

<-REMOVE

il

ALL

I

I¥ Sort

Series to Export

sp3_H
sp3_Hs

Listed series in “Available Series”
and the “Series to Export” lists will be
sorted if the sort option is checked.

Available Series

sp3_ET_KH20_in
sp3_ET_KH20_mm
sp3_Hc
sp3_LE_kh
sp3_LE_wpl_kh
sp3_RECORD

sp3 Rn cor Avg
sp3_Ts_mean
sp3_Tsoil_avg
sp3_Lk_Avg
sp3_Uy_Avg
sp3_Uz_Awg
sp3_amp_h_f_Tot
=p3_amp_|_f_Tot
sp3_batt_volt_Awg
sp3_cov_Ts_Ts
sp3_cov_Ux_Ts
sp3_cov_Ux_Ux
sp3_cov_LUx_Uy
sp3_cov_Lhe_fw

i Pl I

ADD —=

H

<-REMOVE

¥ sort

Series to Export

sp3_H
sp3_Hs

A filter is applied so that all series
matching the filter remain in the
“Available Series” list and all others
go to the “Series to Export” list when
the ALL button is clicked.

Available Series

sp3_cov_Ts_Ts
sp3_cov_Ux_Ts
sp3_cov_Ux_Ux
sp3_cov_Ux_Uy
sp3_cov_U_fw
sp3_cov_Ux_h2o_kh
sp3_cov_Uy Ts
sp3_cov_Uy_Uy
sp3_cov_Uy_fw
sp3_cov_Uy_h2o_kh
sp3_cov_Uz_Ts
sp3_cov_Uz_Ux
sp3_cov_Uz_Uy
sp3_cov_Uz Uz
sp3_cov_Uz_fw
sp3_cov_Uz_h2o_kh
sp3_cov_fw_fw
sp3_cov_h2o_h2o_kh
sp3_cov_h2o_kh_Ts

CANCEL HELP ¥ 1gnore: | ov® ]

ADD —>

<-REMOVE

it

v sort

Series to Export

sp3_FT_KH20_in
sp3_ET_KH20_mm

|»

sp3_RECORD
sp3_Rn_cor_Avg
sp3_Rn_meas_Avg
sp3_Ts_mean
sp3_Tsoil_avg
sp3_Ux_Avag
sp3_Uy_Avg
sp3_Uz_Avg
=p3_amp_h_f_Tot
=p3_smp_|_f_Tot
sp3_batt_volt_Avg
sp3_cs616_Avg
sp3_sht_Awvg_2

-

=




Available Series Series to Export
sp3_Uz_Avg d sp3_cov_Ts_Ts
sp3_amp_h_f Tot ADD —3> sp3_cov_Ux_Ts
sp3_amp_|_f_Tot sp3_cov_Ux_Ux
sp3_batt_volt_Avg sp3_cov_Ux_Uy
sp3_csble_Avg sp3_cov_Ux_fw
sp3_csat_warnings <-REMOVE sp3_cov_Ux_h2o_kh

. . . - gp3_del_T_f Tot sp3_cov_Uy_Ts
A filter is applied so that all series o3 cki Tl sp3cov Ly Ly
. ) « . sp;_anergy_l;a: . sp;_cnv_ﬁ\;_::;o 0
matching the filter go to the “Series o3 erergy bal oc D3ty o)
HH . gp3_h2o_hmp_mean sp3_cov_Uz_Ux
to Export” list and all others remain 50320 wpl .k : <03._cov _Lz_Ly
. « . . » oqs sp;_chluxu\'pl_\_E_kh sp;_:uv_ﬂz_gz
Sp3_KN_Avg Spa_cov_Uz_Tw
in the “Available Series” list when the e e T
- - sp3_oc_LE sp3_cov_fw_fw
ALL button is clicked. sp3_oc_var ¥ Sort sp3_cov_ho h2o kh
sp3_panel temp Avg sp3 cov h2o kh Ts
CANCEL HELP ™ Keep: | o 1 oK
Filter series to export

Select OK.

The first visible series will be O S L =
replaced with a series from the L s _ e bEe
export list and GIF picture of the eyt [ il | [ <
. - . . sp3_Hs
revised m.agnlfy _chart will bg written L e P
to a GIF file. This process is
. . “ . sp3_Tsoil_aw
repeated for a series in the “Series to SR
Export” list. For example, three GIF o g =
- - - . sp3_cov_Ts_Ts
files will be created if three series are 3oVl Ts B st
specified. BEE,

A Secondary form “SPECIFY CANCEL HELP ¥ ignore: | oK

OUTPUT” appears before series are
exported.

Range of the primary vertical axis and the output subdirectory are defined with the
SPECIFY OUTPUT form (Figure 51). Primary vertical axis can be set to a fixed
scale for ease of comparison between figures or allowed to scale automatically.
Exported GIF files are written to a subdirectory that will be created if it does not
exist.




SPECIFY QUTPUT

¥-Axis: | Fixed

Fixed range: | 1

Round: | 1

Show Legend: [

CAMNCEL | HELF |

Directory: | Hydros

L

A

Figure 51.—Form for specifying range and rounding of dependent axis and name of

subfolder that holds exported GIF files.

Specifying Hydrograph Dimensions in Pictures

All exported charts will share a
common, user-specified range of the
primary y-axes if Fixed is selected.

-

CAMNCEL |

SPECIFY CUTPUT
Y-fuds: | Fixed -]
Fixed range: Automatic g
Round: | 1 j

Directory: | Hydros

Show Legend:

v

S

HELP |

Fixed range can be specified from the
pull-down menu or other values can
be entered directly. Other values can
be less than 1.

Minimum and maximum values will
differ between charts because the
fixed range is centered on the average
value of the output series during the
period in the chart.

QK
[ speciFy ouTPUT = &5 |
-
M

Y-Axis: | Fixed
Fixed range: | 1000
50
Round: 100
200
Directory: 500
Show Legend: %ggg Eg ]
10000 -
CANCEL | HELP | oK

-




Minimum and maximum values are
rounded to the specified multiple.

¥-Aads: | Fixed

Fixed range: I 1000

[ SPECIFY QUTPUT =)
-
-

Round: 100

. _ 50
Multiples less than 1 or greater than Directory:  FETiTS
the fixed range are ignored. 200
g g Show Legend: 500
1000
2000

CAMCEL | 5000 I
— 10000 -
-
SPECIFY QUTPUT

GIF files will be written to the specified
subdirectory that is named Hydros by
default.

A subdirectory will be created if does
not exist.

¥-Axis: | Fixed

Fixed range: I 1

25|

E

K

Round: I 1 _'_j
L

o |

Directory: I HydrosoUT]|

Show Legend: [v

A standard Excel legend is added to
the magnify chart if checked. This
option exists because the default
legend in SeriesSEE is not part of the
chart and is not exported.

[ spectFy outpUT | 58 |
Y-Axis: | Fixed M
Fixed range: | 1 j
Round: | 1 -
Directory: | HydrosOUT] 1
Show Legend: [
— = =




SPECIFY QUTPUT

S
-Axis: | Fixed j
K
E

Select OK and GIF images of the Foced range: | :
magnify chart will be written to the Round: | 1
specified subdirectory. One image for -
each specified series. Directory: | HydrosOUT] .

Show Legend: |+

CAMCEL | HELP | Ok |
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Adjust

Window size, window overlap, series preferences, and window zoom settings are

saved with the - UserPref utility.

Home Insert Page Layout Formulas Data Review View Developer Add-Ins Acrobat SeriesSEE
@ sl Conditional 4 Align gi B compare  ¥_subtotal E #7 Getlogger  ||f} Ascn H Offset B Refresh @ e
1<, Points LjA\rerage L w Rescale | Ik SimpleQ HH split @QSeries _aUserPref == HyperData zﬁqbout
View M GapFill a7 Float Track ¥y Remove | —! PolyFit we e window & BoxFocus
Create Clean Data Analysis Tools Impart Export Adjust Chart Tools Inform

Figure 52.—Adjust group for displacing series, manually adding series, and resizing the
viewing windows in an existing SeriesSEE viewer file.
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Offset Utility

Individual, selected, or all series can be shifted with the # 9™t tility. Series are

shifted such that the average, minimum, maximum, or first value will equal zero in
the shifted series (Figure 53). The Offset function is handy for comparing
fluctuations in series where references differ significantly. Series affected by the
Offset function are modified exclusively in an active SeriesSEE viewer. The Offset
function will fail if used when a SeriesSEE viewer is not active.



SELECT SERIES

[

Available Series

sp3_amp_h_f Tot -
sp3 amp | f Tot =1

sp3_cov_h2o_hZo_kh
sp3_cov_h2o_kh_fw
sp3_cov_h2o_kh_Ts
sp3_cov_Ts_Ts
sp3_cov_Ux_fw
sp3_cov_Ux_h2o_kh
sp3_cov_Ux_Ts
sp3_cov_Ux_Ux
sp3_cov_Lx_Uy
sp3_cov_Uy_fw
sp3_cov_Uy_hZ2o_kh
sp3_cov_Uy_Ts
sp3_cov_Uy_Ly
sp3_cov_Uz_fw
sp3_cov_Uz_h2o_kh
sp3_cov_Uz_Ts
sp3_cov_Uz_Ux b
sp3_cov_Uz_Uy

sp3_cov_Uz_Uz

sp3_cs616_Avg

sp3_csat_warnings

sp3_del_T_f Tot

sp3_del_Tsail

sp3_energy_bal

sp3_energy_bal_pct
sp3_ET_KH20_in

sp3_ET_KH20_mm

sp3_fw_Avg

sp3_H

sp3_h2o_hmp_mean
sp3_h2o_wpl_H_kh
sp3_h2o_wpl_LE_kh

sp3_Hc

sp3_Hs j

Series to be Adjusted

sp3_batt_volt_Avg
ADD —>=

<-REMOVE

i

CANCEL HELP Offset Rule:| AVERAGE - Ok

Figure 53.—Ribbon group, command, and form for selecting series to shift in an existing

SeriesSEE viewer.

Instructions for Offset

Under the “Available Series” list,
either double-click a file name or
select a file name and press “ADD” to
add a file to the “Series to be
Adjusted” list.

SELECT SERIES

Available Series

304410
30AAZ5
30AA33

ADD -

<-REMCYE

Serie

Under the “Series to be Adjusted” list,
either double-click a file name or
select a file name and press
‘REMOVE” to move a file back to the
“Available Series” list.

Available Series

i3

304A06
GO0 -

<-REMOVE

Seties ko be




£

SELECT SERIES

ailable Series Series ko be Adjusted

ADD -

All files can be moved between ggg;gg
“Available Series” and “Series to be <REMOUE
Adjusted” lists by selecting a file and

pressing “ALL.”

i

ALL

Select new reference for shifted series
with the Offset Rule menu. The zero Offset Rule:| AVERAGE - oK
AVERAGE

reference can be the average, o s I [ T

ini i i MAXIMUM [ [
minimum, maximum, or first value of a || e | |
series.

SELECT SERIES Iﬁ
Available Series L\\) Series to be Adjusted

sp3_amp_h_f_Tot a sp3_batt_volt_Awg
sp3_amp_|_f Tot ADD —3>

sp
sp3_cov_h2o_hZo_kh

H zng,g:,:g,ﬁ,% <-REMOVE
Select OK to process selected series. 3o s T ==
= - |

CANCEL HELP Offset Rule:| AVERAGE| - OK
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UserPref
Window size, window overlap, series preferences, and window zoom settings are

saved with the “d Y=<l tility  Series preferences include color, line weight,
symbol selection, and symbol size.




USER PREFEREMNCES

v iapply window and ov

erlap settings

v Apply line colors and symbaols
[¥ Initiglize new viewer with current series visible

¥ Initiglize new viewer with current zoom level

139534

Preference File: | DE

Cancel | HELP |

FAULT

=}

0K

L

~

Figure 54.—Form for specifying user preferences that will be applied to the next viewer file

created with SeriesSEE.

Save User Preferences

Current window width (B16),

v ‘Apply window and overlap settings |

overlap (B17), X-Focus (B19),
and Y-Focus (B20) settings are
saved and applied to the next
Viewer file if checked.

A B
15[
16 Window: 15.0d
17 Ovwerlap: 0%
1B
19 X-Focus: 0.100
20 Y-Focus: 0.500

Colors, line weight, and symbol
selection in cells B2:B13 are
saved and applied to the next
Viewer file if checked.

[v Apply line colors and symbals

1 SERIES
2

= [ .
s H_fitter1

Current charted series will be
charted automatically to the next
Viewer file if checked.

[+ Initizlize new viewer with current series visible




Current window zoom level is
saved and applied to the next
Viewer file.

Iv Initizlize new viewer with current zoom level

1009 10012 5/22/2009 19:12

i [
IE|E N =—— (+)

Multiple user-preference files can
be created by typing a new file
rather than selecting from the list.

The selected user-preference file
will be used to create the next
Viewer file.

User-preference files are stored in
the SeriesSEE Add-In folder with
the naming convention of

SS_ UserPrefer-*.xIsx, where the
selected preference file label is
substituted for the *.

Preference File: | Other|

DEFALULT
HE Qther *
|

Cancel |

(E* SeriesSeeV1.00.xlam

Izﬂ 55_UserPrefer-DEFAULT xlsx
Izﬂ 55 UserPrefer-MewDude.xdlsx
(=] 55_UserPrefer-Other.xdsx

All user-preference files are
deleted with the RESET button.

USER PREFERENCES (3
v iapply window and overlap settings |
[¥ Apply line colors and symbols #
m
Iv Initialize new viewer with current series visible =
[v Initialize new viewer with current zoom level JE

Preference File: | DEFAULT

=l
Cancel ‘ HELP | 0K




USER PREFERENCES [

[+ iapply window and overlap settings
[¥ Apply line colors and symbaols ﬁ
(1]
m
Select OK to save user- Iv Initialize new viewer with current series visible a
preferences.
[¥ Initiglize new viewer with current zoom level JE—
Preference File: | DEFALULT j

Cancel ‘ HELP | 0K |
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Chart Tools

Charted series and data are linked interactively and XY charts can be scaled
interactively with the chart tools (Figure 55).

g Home Insert Page Layout Formulas Data Review View Developer Add-Ins Acrobat SeriesSEE

v +1l Conditional 4k Align By BR compare  ¥_ subtotal E 78 Getlogger  ||f} Ascu # offset R Refresh @ Hep
vi EPoints :,f‘:A\rerage Tg?k x Rescale ﬁln SimpleQ Y ‘-J]_I Split @QSeries _aUserPref :_; HyperData %About
iew - . rac . WLM -
e GapFill _»_ Float 5 Remove — PolyFit Eé} Window -|""BoxF0cus
Create Clean Data Analysis Tools Impaort Export Adjust Chart Tools Inform

Figure 55.—Chart Tools group for hyperlinking between charted series and source data and
graphically zooming in a XY chart.
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Refresh Utility
Refresh the list of available series to chart and resize viewing charts with the

O RefrEshiility. This function is needed if the user manually adds series by
pasting data or adding columns of equations in a SeriesSEE viewer on the data
page. The Refresh utility removes non-existent series from the list of available
series after deleting columns of data.

Viewing charts and the scrollbar are resized to the visible area after adjusting the
size of an Excel window or the zoom setting within a window. For example, a
SeriesSEE viewer was created in an Excel window that was shrunk (Figure 56).
Shrinking the window obscured much of the viewing charts and scrollbar. The
area of the viewing charts and scrollbar were resized to the new window area with

the R tility (Figure 56).



EE s

Figure 56.—Resizing the viewing charts and scroll bars with the refresh utility.
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HyperData Utility

Create temporary hyperlinks between visible series and source data with the

= fvperData hility. All columins that contain source data are hidden except for the

visible series. Selecting a point in a series creates hyperlinks between the datum
point and the checkbox for the selected series. The visible window will change
from the chart on the VIEW page to the source cell of the datum point.

Instructions for Hyper Data Analysis

Activate Hyper Data from the Chart Tools
Group in the SeriesSEE tab.

] Developer SeriesSEE

71 Getlogger | 2 HyperData

'-,J]J Split #BGXFUCUS%

Import Chart Tools

The background color of the magnify
window will change color.

Lo el el 1]k v | PR s

na
ies s

T .

Select a point in a series to hyperlink to
the data source. The data page becomes
visible, and the data cell is selected.

o B 4\

Series "sp3_batt_wvolt_Awg" Point "8/13/2005 7:00"
122 (B/13/2005 7:00, 1345295}

! \




A | AH [ EB |
. 1 | TIMESTAMP sp3_batt volt_Awg sp3 cov fw fw
All columns that contain source data are 34| 5/13/2005 600 1248558 1245971
. . . . 35| 51372005 630 303504 0.2046773
hidden except for the visible series. 36| &13/2005 7 00 Sat008] | 007156364
_ (37| 1372005 730 1395600 0.1629523
Hyperlinked cells are shaded yellow. |38 81372005 800 1323991 0.235118
39 | 8A13,2005 530 13.23271 0.3697973
M 4 » b[% COMTROL £ VIEW hdata_corrected / + J
A | AH | BB |
. . 1 |[TIMESTAMP sp3_batt wolt Avg sp3 cov fw fw
The hyperlink in the data cell sends the [34] 5/1320056.00 1246556]  1.245971
B R | 35| B8/13/2005 B30 13.03504 02046773
focus back to the series selection cell on | [3&] a3/z0s ?:Dﬂm 007186364
37 | 8M13720057:30 oA T
= file: :\khalfard k.
the VIEW page. 38| A/130005 £:00 e e e e I
ﬁ 8/13/2005 8:30 ance ka Fallaw, Click and hald to select this cell,
40| 871372005 9:.00 13.25421 (0.3678020

The hyperlink in the series selection cell
sends the focus back to the data cell on
the data source page.

=K
j1 3z ]
file: /1 {D: khalfordyOPSiLaczniak_ET),

ETwiewTOOL\Baakl  xls -
data_corrected! AH36 - Click once to Follow,

Click and hold ta select this cell,
I op3 cov o Rh fw] ]
1

S —

2o o [= e |

Deactivate Hyper Data from the main
menu of SeriesSEE or by adding a new
series.

Hyperlinks and yellow backgrounds are
removed from all hyperlinked cells after
deactivating.

-
?',fu Hyper Data ’\QJ
= I W

or

I £

100

spd cov h2o kh fu el
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BoxFocus Utility

Magnify subareas of plots to a user-defined box with the {+ BoxFocus utility. The
first click adds a rectangle to the selected plot area and changes the background
color. The second click re-scales both axes to the area defined by the rectangle
and removes the rectangle. The third click restores the chart to the original scales.

Instructions for Box Focus utility

The Box Focus utility appears in the Chart
Tools group of the SeriesSEE

and

Chart Tools, Layout tabs when a chart is
selected.

;"-_T;U_',;,_-_'

:‘_;t HyperData Design Layout Format
BoxFocys = ]

= K 4 @ By

Analysis Properties BoxFocus

Chart Tools or Chart Tools




The default size of the Box Focus utility are A B
specified as fractions of the X-axis length 19 #-Focus: 0.500
and Y-axis height. 20 Y-Focus: 0,100
E00
600
400
Select BoxFocus to add a rectangle to the ’00 -
selected plot area. Background color also
changes.
0 o i
-200 -
-400
B/17/2005 0:00 8/17/2005 12:00 B/18/2005

Delineate area to magnify by moving and
resizing rectangle.

BOO

600 -

400

200

-200 -

-400

8/17/2005 0:00 8/17/2005 12:00 8/18/2005




Select BoxFocus to re-scale both axes to
the area defined by the rectangle.

Rectangle for defining the magnification
area is removed.

370

320
270
220
170 A
120

0]

L0

-BD

|lIlI \
-30 4 ! Y . a

8/17/2005 12:57

Select BoxFocus to restore the chart to the
original scales.

Chart is restored to the original state.

8OO

600

400 |

200 -

-200

-400

8/17/2005 0:00

8/17/2005 12:00 8/18/2005
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Group Utility

The ¥ 8P ytility allows the user to quickly organize and plot data subsets from
a larger dataset. Each subset is denoted by a tag that is delimited from series
name. Figure 57 shows two data subsets (i.e., “ET_budget” and “SAT_budget”)
for example that are separated from the series name in the header row by a




period delimiter (e.g., “CapET_Q.ET_budget”). The Group utility allows the user to
quickly group and plot these data subsets.

All data

A B C F G
1 date CapET_QL.ET_budget. ImpervEvap_Q.ET_budget. CanopyEvap_Q.ET_budget. Lake2Sat_Q.SAT_budget. MFSat2Grav_Q.SAT_budget. SatDischZLake_Q.SAT_budget.
2 1-Apr-199 3.92E+04 0.00E+00 5.33E+05 -2.60E+03 2.59E+04 4.05E+04
3 2-Apr-199 L.OSE+04 0.00E+00 0.00E+00 -2.65E+03 2.67E+04 4.32E+04
4 3-Apr-199 2.19E+04 0.00E+00 0.00E+00 -2.73E+03 2.91E+04 4.30E+04
3 4-Apr-199 1.03E+05 0.00E+00 3.33E+05 -2.64E+03 2,79E+04 4.08E+04
[ 5-Apr-199 1.57E+05 0.00E+00 0.00E+00 -2.88E+03 3.46E+04 4.02E+04

Group Utility
"ET_budget" subset "SAT_budget" subset

A B C o] E F G
1 date CapET_Q.ET_budget. ImpervEvap_Q.ET_budget. CanopyEvap_0.ET_budget. ke2Sat_0.SAT_budget. MFSat2Grav_(Q.SAT_budget. SatDisch2lake_Q.SAT_budget.
2 1-Apr-199 3.92E+04 0.00E+00 3.33E+05 -2.60E+03 2.59E+04 4.05E+04
3 2-Apr-199 1.05E+04 0.00E+00 0.00E+00 -2.65E+03 2.67E+04 4.32E+04)
4 3-Apr-199 2.19E+04 0.00E+00 0.00E+00 -2.73E+03 2.91E+04 4.30E+04
5 4-Apr-199 1.08E+05 0.00E+00 5.33E+05 -2.64E+03 2.79E+04 4.08E+04]
4] 3-Apr-153 L57E+05 0.00E+00 0.00E+00 -2.88E+03 3.46E+04 4.02E+04

Figure 57.— Data organized into subsets with the Group utility.

Viewing series by groups in SeriesSEE - Group Builder menu

Launch the Group utility

Series5EE ¥ Chart Lal

F=. Refresh ¥ Group
%H}rperData
H BoxFocus

Chart Tools

The “GROUP BUILDER” form will Prefix subsets: | 2 -
Maximum number: | 7 -

Cancel | HELP | QK

appear.

GROUP BUILDER |

Subset delimiter: _




In the “Subset Delimiter” box, enter the
delimiter used in the header row. The
delimiter character (e.g., period,
comma, underscore, etc.) separates
each subset of information in the
header for each series.

GROUP BUILDER

/

Subset delimiter:

Prefix subsets:

Maximum number:

Cancel | HELP

Specify which subsets will be used to
group the series in the “Prefix subsets”
dropdown list.

For example, if “1” is selected, the
utility will group the series by the first
subset in the header (i.e., the prefix, in
this case). If “1+2” is selected, the
utility will display series grouped by
both the 15t and 2" subsets in the
header.

GROUP BUILDER

Subset delimiter:

Prefix subsets;

Maximurm nurmber:

Cancel | HELP

Specify the maximum number of series
to be displayed in the Viewer file with
the “Maximum number” dropdown list.
The maximum number of series that
can be displayed is 12.

Click OK to advance to the “Group
Viewer” form.

GROUP BUILDER

Cancel | HELF

Subset delimiter:

Prefix subsets:

Maximum number:




Viewing series by groups in SeriesSEE - Group Viewer menu

-

Once the subset delimiter, prefix Group Viewer 27 |
subsets, and maximum number | _
are selected in the “GROUP Select: | Basin_budget. E1
BUILDER” form, click OK and the < | s |
“Group Viewer” form will appear.
Cancel | HELP | BUILD GROUPS
Group Viewer |E|
Select: | Basin_budget. j
e ET_budget. =l
Each group that was speC|f|ed HRU_budget_in_components,
will be shown in the “Select” Cancel :EH‘EUSQEE'D*:U;'EWW”E”E' N
. _budget_storage_components.
dropdown list. HRU_budget_totals. —
SAT_budget.
57 _budget_components. =
Select a group to display in the
viewer file from the dropdown B u I?I‘
list, or toggle through the groups roup Yiswer =2
with the left and right arrows select: | Basin_bud -]
< >
Cancel | HELP BUILD GROUPS
Group Viewer | b8 |
To build a new grouping
. . - : Select: | Basin_budget. -
configuration, click the “BUILD | 4 E
GROUPS?” button to return to the < | >
“GROUP BUILDER” form.
Cancel | HELP | BUILD GROUPS | )
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Inform

Direct access to Help and About utilities (Figure 58).
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Figure 58.—Inform group for launching help and spouting-off about SeriesSEE.
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Help Utility

Launch SeriesSEE help browser to default topic. @ &P
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About Utility

a About

Display ad copy about SeriesSEE and version number, .. Version number

is 1.20 as of April 30, 2016.
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