TSTool Training: Getting Started

Duration: ~30 minutes
Level: introduction
TSTool version used: 14.0.4

Updated: 2021-12-19
COLORADO

Colorado Water
Conservation Board

Lo

Department of Natural Resources



Presentation Goals

® Explain how to download, install, and configure TSTool.
®" Provide an introduction to TSTool for new users.

® Run working examples, each of which reside in a folder distributed with
this presentation:

— See the doc/training folder under the software installation
folder.

— Full use of TSTool requires access to the internet and may require
Installing databases and other software.
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TSTool Feature Summary

® Read and write time series, tables, and other data using various data
sources and formats.

Automate processing using a workflow command language.
Fill and manipulate data.
Analyze and visualize data.

Implement workflows for business processes, modeling, and decision-
making.
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File Edit Wiew Commands Commands(Table) Commands(Plugin)

Run Results Tools Help

r Input/Query Options

r Time Series List (46 time series, 1selected)

Datastore  Input type |ID CO Abbrev. |Name/Description Data Source  |Data Type Time Step  |Units
1 BOXHUDCO BOXHUDCO |BOX ELDER CREEK MEAR HUDSO...|DWR Streamflow Month ACFT »
| Input type: HydroBase i 2 (08753400 LONCARCO |LONETREE CREEK AT CARR, CO. |DWR Streamfiow Month ACFT
|| Data type:| Stream - Streamflow v 3 06753500 LONNUNCO  [LOMETREE CREEK MEAR MUNN, C...|USGS Streamflow Month ACFT
|| Time step: Month - 4 067535950 LONGRECO |LOMETREE CREEK MEAR GREELE... |USGS Streamflow Month ACFT
Where:|District _ 1 - South Platte: Grecley to Bal 5 06754000 AR SOUTH PLATTE RIVER MEAR KER... [RYIE Streamflow Month ACFT
[[ Yrreres| Tt FE == QUi "atle: Greeley o Bazac ~ 6 |06756500 CROBARCO |CROW CREEK NEAR BARNSVILL... [USGS Streamflow Month ACFT
Where: s~ |Matches G T 06756995 PLAMASCO [SOUTH PLATTE RWER AT MAST... |DWR Streamflow Month ACFT
Where: w |Matches < »
Get Time Series List Copy Selected to Commands Copy All to Commands
rCommands (2 commands, 0 selected, 0 with failures, 0 with warnings)
[ 1 |z 06754000 - SOUTH PLATTE RIVER MNEAR KERSEY, CO
| < |06754000. DWR. Streamflow. Month~HydroBase ‘
| K
4 B ol
5
| & 1 1
: Example of browsing, reading,
S - - -
Il s and visualizing data.
|| i
[I| 22 6000000
Nl iz
Il 23 S00000.0
I 24 ’ L
i — = E
! Run Selected Commands Run All Commands 4000000 i
|rResults —
| Ensembles  Metworks Output Files Problems Properties Tables Time Series  Views 200000.0
: r 1 time series, 1 selected —
( 1) SOUTH PLATTE RIVER. MEAR. KERSEY, CO - 06754000, DWR., Streamflow.Month (1901-05 to 2020-07) 200000.0
[ 100000 0
| 1 J» il
D D 1 1 1 I 1 | 1 I I 1 I 1 |
! 1910 1920 1930 1940 1250 1960 1970 1920 1990 2000 2010 2020
—— S0UTH PLATTE RIWER NEAR KERSEY, CO, 05754000, LR . Stre amflow. onth (1901-05 to 2020-07)
Visible Period (White}: | i " 1o ‘ Ll I i ' A O P S 1 L Ij JL'«JJ l Lt o dd i.'.i |
|= << < = B =] Zoom Qut | Tracker: Mone e
!
i Summary Table Print Save Close
| Zoom Mode ¥: 1919-10, ¥: 851785.7 —
| T T T T B r—"
Completed running commands. Use Results and Tools menus. Ready




TSTool Role in CDSS

® Read time series from State of Colorado’s HydroBase database and
other sources.

Fill missing data and manipulate data.

Create input files for CDSS models including StateCU and StateMod.
Process model results into information products.

Perform software testing and quality control.

Automate workflows, which increases efficiency and reproducibility.

TSTool complements StateDMI software, which processes specific
model data files.
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Installation and Configuration

The following slides describe how to install and configure TSTool.

If the default configuration is OK, skip forward to examples of using
TSTool.

See the Troubleshooting chapter of the documentation for additional
guidance, available from the TSTool Help menu.
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Download the TSTool Installer

® CDSS website (used for CDSS work):
https://cdss.colorado.gov/software/tstool

® OpenCDSS website with newer versions and history of releases:
https://opencdss.state.co.us/tstool/

Download the installer to the C:\Users\user\Downloads folder
(where “user” is a specific user).

Multiple versions of TSTool can be installed on a computer, which allows
software to be updated without overwriting old versions.
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https://cdss.colorado.gov/software/tstool
https://opencdss.state.co.us/tstool/

Install TSTool

®" Run the installer as Administrator (future updates may remove this
requirement).

® Typically accept all the defaults.

® See the documentation installation appendix for more information:
https://opencdss.state.co.us/tstool/latest/doc-

user/appendix-install/install/
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https://opencdss.state.co.us/tstool/latest/doc-user/appendix-install/install/

Run TSTool

® Use the Start / CDSS / TSTool-14.0.4 menu (or similar) to start TSTool.
" |f installing for the first time, the user’s files will be automatically created

during the first session.

" If a previous version has been insta
14), the user’s configuration files wi

® |If a previous version has been insta

ed with the same major number (e.g.,
be shared between installations.

ed with a different major number (e.qg.,

updating from 13 to 14), the user’s configuration files will be copied to the

new version.

® Additional configuration may be needed as explained in the following slides.

® The configuration will depend on the type of work being done, such as
modeling, data analysis, research, etc.
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TSTool Log File

® The TSTool log file may need to be checked during troubleshooting.
®" The log file may need to be provided to support.

® Use the Tools / Diagnostics — View Log File (Startup)... menu to
view startup messages, including information about configuration.

® The startLog command can be used to start a new log file for the
command file, which can be viewed with the Tools / Diagnostics —
View Log File... menu (commands in the Commands menu are
discussed Iin other training lessons).
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TSTool Installation and User Files

B TSTool files exist in the software installation folder and user files.

® TSTool software installation configuration files are used by default, for
example in: C:\CDSS\TSTool-14.0.4\...

®  Additional user configuration files are shared between TSTool
Installations with the same major version, for example:
C:\Users\user\.tstool\14\...

® User configuration files add to and override the software installation
configuration settings.
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HydroBase Database Configuration

® HydroBase is the State of Colorado’s database for water resources
data.

® TSTool is distributed with a default HydroBase configuration to
facilitate use of a local HydroBase database; however, a HydroBase
database must be installed separately.

® One or more HydroBase databases and the HydroBase Database
Manager software can be downloaded and installed:
https://opencdss.state.co.us/opencdss/hydrobase/

®" Or, HydroBase database features can be disabled and HydroBase
web services can be used (described in following slides).
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https://opencdss.state.co.us/opencdss/hydrobase/

HydroBase Database Selection (as Input Type)

" |f HydroBase is installed on the computer, the default configuration
will cause TSTool to prompt for the HydroBase to use in the current
session (left image below).

" After selection, HydroBase will be listed in the Input Type tab in the
upper left TSTool main window (right image below).

' ®

|- Input/Query Options

Connection: Use SQL Server Database
QL Serv Datastore  Input type

Database server hostname: localhost\CDSS : | Input type: HydroBase v | < —
— Note the version, which is Data type: Stream - Streamfiow v
Database name: HydroBase_CO_20210322 . . Time step:|Month.
needed in following examples o ¥ T
‘ OK Cancel A Where: w Matches
Where: w Matches -

| Select the HydroBase to open.
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Enable HydroBase Database Datastore

A HydroBase datastore can be enabled if HydroBase database is available.

Datastores are a general feature, are newer than input types, and allow databases and web services to be configured, which enable
useful software features such as ability to run SQL statements.

Take note of the HydroBase version that is listed in the previous slide to use in the configuration file below.

Copy file
C:\CDSS\TSTool-14.0.4\datastores\HydroBase.cfg (using the correct software version) to
C:\Users\user\.tstool\14\DataStores\HydroBase.cfg

With a text editor, update the HydroBase version in the file (e.g. HydroBase CO 20210322) and confirm that:
Enabled = True

Restart TSTool to see the datastore listed in the Datastore tab in the upper left of the main TSTool window.

Selecting a HydroBase database at startup will use a database input type named HydroBase . If a datastore named HydroBase IS
also defined, the datastore will take precedence in time series identifiers used in commands. Time series identifiers are discussed later
in this presentation.

Use the View / Datastores menu and TSTool log file to troubleshoot database connections.

Update the datastore configuration file if a new HydroBase version is installed.
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Disabling HydroBase Database Features

® A HydroBase database is not installed with TSTool by default.
® TSTool by default does attempt to list HydroBase databases when it starts.

" This will cause the HydroBase selector to display each time that TSTool
starts and will be slow as TSTool searches for HydroBase on the network.

" To disable HydroBase because no local database has been installed, use
a text editor to create the file
C:\Users\user\.tstool\1l4\system\TSTool.cfqg

and include the content shown below:
[ TSTool ]
HydroBaseEnabled = False

® Restart TSTool to confirm that no HydroBase selector is shown.
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" T
a
" T

HydroBase Web Service Datastore

ne HydroBaseWeb web service datastore is enabled by default and
lows HydroBase to be accessed over the internet.

nis Is slower than a local database but avoids having to install a

HydroBase database on the local computer.

" Historical data are updated whereas data in a local database version are a
snapshot in time.

" Not all HydroBase data are available in TSTool via web services and new
features are added over time.

" Examples in this training presentation use HydroBase web services to
avoid the need for a local database.

" Examples that use a datastore named HydroBaseWeb can be run with a
HydroBase database by replacing HydroBaseWeb with HydroBase.
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Examples

The following example TSTool session illustrates basic software
functionality.
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After starting TSTool when
the HydroBase database

IS enabled and
has been installed

-InputfQuery Opbons

L)

- Time Series List (0 time series, 0 selected)

Name/ Data Data Tim
(ID Alias Description Source Type Ste
Wait.__initializing data connections...
Data type: A
Time step:| 4
Get Time Series List
< 3
-Commands (0 commands, 0 selected, D with failures, 0 with warnings)
1
7
4 Connection: Use SOL Server Database -
5
. Database server hostname: localhost\CDSS
7 Database name:| HydroBase _CO_20210322
a :
- OK Cancel
Select the HydroBase to open.
-Results
Ensembles Metworks OutputFies Problems Properties Tables Time Sefies  jews
———— Select HydroBase database
Only shown if HydroBase
database features
are enabled
[ T e ———— - [P [ [P ———— I [u P




*

File Edit Vi

Listing real-time streamflow station time series

mmands Commands(Table] Commands(Plugin) Run Results Tools Help

Time Series List {116 time series, 2 selected)

. . D CO Abbrev. |[Name/Description Data Source Data Source N...|Data Type
1. Specify input and query I _ , P _ Source * B
Datastore:| HydroBaseWeb . 85 [0100503 RIVCANCO ERSIDE CANAL AT RESERVOIR INLET GAGE DWH Co. Division of W... |DISCHRG A
! I optlons. Use the Input Type 86 (0100503 RWVCANCO  JRNVERSIDE CANAL AT RESERVOIR INLET GAGE DWR Co. Divizion of W... [GAGE_HT
Data type: Telemetry Station - * tab to select a local 87 |0103200 EWEGN SOUTH PLATTE RIVER AT COOPER BRIDGE NEAR BALZAC [ Co. Division of W_..|DISCHRG
E ime step: Hour 88 |0103200 PLABALCO §|SOUTH PLATTE RIVER AT COOPER BRIDGE NEAR BALZAC WRIDWR Co. Division of W...|GAGE_HT
e HvdroB rD r 89 (0103200 PLABALCO Jf |SOUTH PLATTE RIVER AT COOPER BRIDGE NEAR BALZAC W Co. Divizion of W... |GAGE_HT2
re: Water District
' ' gQ (0103200 PLABALCCN |SOUTH PLATTE RIVER AT COOPER BRIDGE NEAR BALZAC (DWW Co. Division of W...|GAGE_HT3
| Where? to select Hyd roBaseWeb or a g1 |0103201 QUYL J] SOUTH PLATTE RIVER AT FORT MORGAN, CO usG U.5. Geological 5...|DISCHRG
Where: Hyd roBase database gz |0103201 PLAMORCE |SOUTH PLATTE RIVER AT FORT MORGAN, CO L.5. Geological 5...|GAGE_HT
Where: datastore 93 (0103202 PLAMASI SOUTH PLATTE RIVER AT MASTERS, CO. D-u:m Co. Divisiun of u:»t.. DISCHRG v

Where: < >

Copy All to Commands

Get Time Series List Copy Selected to Commands

I-Cu:ummands (0 commands, 0 selected, 0 with failures, 0 with warnings)

2z . . .
| 2. Press “Get Time Series List” 3. View the time series list. 4. Click, Shift-click,

5 Right click on headings and Ctrl-click to select

: for sort options. single rows or groups
-Res;l-ts:" — : — Clear Cc

|| Ensembles Metworks OutputFiles Problems Properties Tables Time Series  yiews

|| 10 time series, 0 selected

Graph with template: | | TSAsEnsembleCalcStatsDefault.tsp -

Completed running commands. Use Results and Tools menus. 100%: 100% Ready



File Edit Yiew Commands Commands(Table) Commands(Plugin)
: g : a - - (16 - . O U C 9
-Input/Query Options eries, 2
Datastore  Input type |ID CO AbNgev. [IName/Description Data Source Data Source N..|Data Type
Datastore: HvdroBaseieh 85 0100503 RMNCANC RNERSIDE CANAL AT RESERVOIR, T GAGE DWR Co. Division of W... |DISCHRG A
- b 86 0100503 RMWCANCO QgRWERSIDE CANAL AT RESER IMLET GAGE DWR Co. Divigion of W... [GAGE_HT
Data type: Telemetry Station - = BT 0103200 PLABALCO O PLA F R A CPER BRID AR BALZA DWR Co. Divigion of W... |DISCHRG
Time siep: BRI 88 (0103200 PLABALCO |SOUTH PLATTE RV COOPER BRIDGE NEAR BALZA DWR Co. Division of W_._|GAGE_HT
m — I
Where: Water District - . 1 - South Platte: Greeley to Balzac " 29 0103200 PLABALCO |SOUTH PLATTE R AT COOPER BRIDGE NEAR BALZAC DWR Co. D!V!S!Un of W...|GAGE_HT2
90 0103200 PLABALCO |SOUTHP RMNER AT COOPER BRIDGE NEAR BALZAC DWR Co. Divigion of W...|GAGE_HT3
Where: Matches g1 |0103201 PLAMORCO |58 ATTE RIVER AT FORT MORGAN, CO USGS U.5. Geological 5. |DISCHRG
Where: Matches v 92 0103201 PLARMORCO |5 H PLATTE RWER AT FORT MORGAN, CO UsGSs U.5. Geological 5...|GAGE_HT
Where: Matches 93 (0103202 PLAN |DISCHRG v
Where: Matches o < >
s
Get Time Series List Copy Selected to Commands 40!:1.!:18 Copy All to Commands
-Commands (4 commands, 0 selected, 0 with failures, 0 with warnings) 250.00
1 | PLABALCO (01032000 - SOUTH PLATTE RIVER AT COOPER BRIDGE MEAR BALZAC
Z |abbrev:PLABALCO. DWR.DISCHRG. Hour~HydroBaseWeb 0000
3 | PLAMORCO (0103201) - SOUTH PLATTE RIVER AT FORT MORGAN, CO 250,00
4 |abbrev:PLAMORCO. USGS. DISCHRG. Hour~HydroBas eWeb
k) 20000
a
7 150.00
8 2. Run commands
5
50.00
Run Selected Commands Run All Commands . .
000 4. Graph is displayed
-Results

Ensembles Metworks OutputFiles Problems Properties Tables Time Series  views

- 2 time series, 2 selected

1) SOUTH PLATTE RIVER. AT COCPER BRIDGE MEAR. BALZAC - abbrev:PLABALCO.DWR.DISCHRG . Hour (2021-11-09 00 to 2021-12-09 01)
2) S0UTH PLATTE RIVER. AT FORT MORGANM, CO - abbrev:PLAMORCO.USGS.DISCH . 5.Hour (2021-11-09 00 to 2021-12-09 01)

3. Select time series to view in Results,
right-click, and Select “Graph — Line”

—SOUTH PLATTE RIVER AT COOFPER BRIDGE NEAR BALZAC, abbrewv:PLABALCO.DWR.DISCHR G . Hour (20
——S0OUTH PLATTE RIVER AT FORT MORGAN, CO, abbrewv:PLAMORCO.USGS. DISCHRG Hour (2021-11-00 0

Visible Period (white): [~ | | _

I< << < > >z =|

Zoom Qut | Tracker:

Summary Table Print Save Close

X 2021-11-2102, Y. 393.87

Graph with template: | | TSAsEnsembleCalcStatsDefault. tsp -

Completed running commands. Use Results and Tools menus.

— —

100%%: 100%%: Ready



; ’ Time Series Graph Features

a00.082

380.00 » The graph is interactive

Fen « Can mix data intervals

» The data axis scales to the overall time series limits
20000 * The time axis automatically reformats

26000 » Mouse coordinates are displayed at bottom

z60.00 * An overview window is shown below main graph

240.00

240,00

20,00

220.00

200.00
120.00
| |

160.00

| 140.00 Use the mouse to
| 120.00%\\%’4\ draW a bOX to zoom
100.00 ] the time axis

20.00

50,00

40,00

20.00

! ! ! ! ! ! ! !
D'DDQ 10 11 12 12 14 15 16 17

1
2021-12

——S0UTH PLATTE RIVER AT COOFER BRIDGE NEAR BALZAC, abbrewv:PLABALCO.LAR. DS OR G Hour (2021-11-09 00 to 2021-12-09 01)
SOUTH PLATTE RIVER AT FORT MORGAN, CO, abbrewv:PLAMORCO.USES DISCHRG Hou g2 1-11-00 00 to 20241-12-09 01)

| Visible Period {white): |

| Use buttons tO page |< << = > = =| Zoom Out | Tracker: |Mone e
| through data. Summary || Table || Prnt || Save || Close Alternate views and other actions
Mouse position B

Zoom Mode ¥i 2021-11-1508, Y. 27.04




| |Zoom Mode

400

Time Series Graph Properties

Example Graph

280

360

240

220

200

280

280

240

220

200

180

160

140

Streamflow, Average over Hour (cfs)

120

100

a0

=]

40

20
[N A [ A N A |

Right-click on the
graph to edit its properties

L1 1 |
9 10 11 12 13 14 15 A6 17 18 19 20 21 22 23 024 25 26 Z¥ o228 20 30 1 2 3 4 4 6 7 8 @

2021-12

— S0UTH FLATTE RIVER AT COOFER BRIDGE NEAR BALZAC, abbrew:PLABALCO. DR, DISCHR G Hour (2021-11-09 00 to 2021-12-09 01)

| —— SOUTH PLATTE RIVER AT FORT MORGAN, CO, abbrev:PLAMORCO.USGS. DISCHRG Hour (2024-11-09 00 to 2024-12-08 01

| Visible Period (white): | ——
I< << < > »> =| Zoom Qut | Tracker: Mone v
Summary Table Print Save Close

X 2021-11-26 14, ¥: 79

*

Product Properties (some properties

General Tites Layout Developer

Main title: Example Graph
Sub title:

Graph Properties:

General Graph Type Titles X Axis (Bottom) ' Axis (Left) ¥ Axis (Right) Data Pointlabel Legend Zoom Analysis Annotations Developer

~ || Plain

~ || Plain

e Axis (Left) Title

Title: | Streamflow, Average over Hour {cfs) Arial « || Plain w (12
| Position: |LeftOfAxis ~
Rotation: | 270
rf Axis (Left) Labels [ Limits
Predigion: |0 Font: | Arial ~ || Plain w (10
Minimum value: | Auto w | Maximum value: Auto ~

Units: [cfs

f1=)
(1]
tA

rf Axis (Left) Type
Axis type: |Linear
Major grid color: lightgray LightGray -

Major tick color: | Mone Mone e

Axis direction: |MNorma

| Time Series Properties:

| General Graph Type Axes Symbol Data Pointlabel Legend Analysis

| Time series enabled

Use “Apply” to
update the graph. Apply

1 - abbrev:PLABALCO.DWR., DISCHRG. Hour ~HydroBase\Web

~ |20
w (10

|| Defaults for how a time series is displayed d The PIOCGSSTSPrOdUCt Command
IS used to automate graph processing.



® TSTool - Time Series - Table — O
DATE/TIME PLABALCO, PLAMORCO,
DISCHRG, cfs DISCHRG, cfs
2021-12-07 13 18.50 210.00
2021-12-07 14 17.50 212.00
2021-12-07 15 17.50 200.00
2021-12-07 16 18.20 208.00
2021-12-07 17 17.50 207.00
2021-12-07 18 17.50 206.00
2021-12-07 19 17.50 204.00
2021-12-07 20 17.50 203.00
2021-12-07 21 17.50 207.00
2021-12-07 22 212.00
2021-12-07 23 215.00
2021-12-03 00 215.00 Select All
2021-12-08 01 217.00 Deselect All
2021-12-03 02 217.00
2021-12-03 03 217.00 Cnp}r
2021-12-08 04 216.00
2021-12-08 05 215.00 Copy with Header
2021-12-08 06 209.00 Copy Al
2021-12-08 07 208.00
5021-12-08 03 51100 Copy All with Header
e 2% escacomens
2021-12-08 11 212.00 Paste
2021-12-08 12 211.00
2021-12-08 13 212.00 Calculate Statistics
2021-12-08 14 212.00
2021-12-03 15 210.00 Save to file ...
2021-12-08 16 208.00
2021-12-08 17 208.00
2021-12-08 18 212.00
2021-12-08 19 208.00
2021-12-08 20 208.00
2021-12-08 21 211.00
2021-12-08 22 207.00
2021-12-08 23 207.00
2021-12-09 00 205.00
2021-12-09 01 205.00
Flags: |Mot shown Graph Summary Save Close

Currently-selected warksheet interval: Hour

Time Series Table

The table shows a column for each time series that
was selected.

Right-click on a column header to sort.

Click, Shift-click, and Ctrl-click to select single
cells and groups of cells (similar to Microsoft Excel).
Multiple tables will be shown if the time intervals are
different.

If time series have irregular time interval, date/times
are added for all data with blanks shown when data
do not align.

Missing values are shown as empty cells.

If data flags are used in time series, they can be
shown next to the data value by using the Flags
choice in the lower left.

Table contents can be saved to a file.



A Time Series Summary

Time series alias =

Time series identifier abbrev:PLABALCO DWER.DISCHRE . Hour

Description = SOUTH FLATTE RIVER AT COOPER BRIDEFE MEARR BRLIZIAC
Data source = DWE
Data type - pIscHRe General time series metadata
Data interval = Hour
Data units = cfs
Period = 2021-11-0% 00 to 2021-1Z2-0% 01
| Orig./&wvail. period = 15%88-01-31 00 to 2021-1Z2-0% 00
| Comments :
Telemetry and time series information from HydroBaseBest. .. .~\
Time Series Identifier = abbrev:PLRBALCD DWER._DISCHRG.Hour
| Description = S50UTH FLATTE RIVER AT COOPER BRIDEFE NEAR BALIAC
Data Source = Co. Diwvision of Water BResources
Data Type = DISCHRG=
Data Interval - Houz Additional information if available
Data Units = ofs
HydroBase guery period = mall to nuall (e_g_’ from HydrOBase)
HydroBase availabe period = 1%88-01-31 00 to 2021-12-0% 00
Located in water diw =1
Located in county = MORGRAN
 |Latitude, Longitude = 40.357€82, -103.528555
| J

Time series creation history:
Created new time series with interval determined from TS5ID "abbrev:PLABALCO DWR._DISCHRG Hour~HydroBaseWeb™
read data from web services https://dwr_state.co.us/rest/get/api/vi/telemetrystations/telemetrystation?format=json&includeThirdParty=true&abbrev=PLABALOOEapiKey=NCEUCgSHEvJJ2ZgtFZ

| 2021-11-0% 195.00 200 .00 193¢ .00 154 .00 152.00 1597.00 157 .00 151 .00 157 .00 1%&.00 195.00 1%9¢ .00
19&.00 195.00 134 .00 134 .00 132 .00 1%1.0aa0 132 .00 133 .00 135 .00 135 .00 13&.00 137 .00 133 .54 [)EBfEilJlt rEBF)()rt
2021-11-10 13%.00 132.00 150,00 153.00 131.00 1%&.00 132,00 13g.00 134 .00 155.00 131.00 152 .00
| 192 .00 200.00 135 .00 132 .00 127.00 la€.00 lz4_00 122 .00 122 .00 12z .00 17%.00 124 .00 130.38 f()rrT]Eit f()r tr]EB (jéitéi
2021-11-11 122 .00 124 .00 125.00 127.00 lz€.00 1a5.00 150._0ad 154 .00 152 .00 154 .00 192 .00 135.00 ir]tEBr\/EiI
19c.00 197 .00 195.00 152 .00 155.00 1532 .00 1532 .00 15& .00 1532 .00 152 .00 194 .00 195.00 192 .08
2021-11-12 19&.00 200.00 135 .00 202 .00 Z02 .00 133 .00 1%&._00 1%& .00 153 .00 135 .00 135.00 135.00
134 .00 135.00 135.00 13&.00 135.00 133.00 134 _00 133 .00 133 .00 133 .00 132 .00 131 .00 13%.38
£ >

Graph Table Search Print Save Close




Time Series Identifier (TSID)

Example time series identifiers:

LocID.DataSource.DataType.Interval

LocID.DataSource.DataType.Interval~InputType

LocID.DataSource.DataType.Interval~InputType~Filename

LocID.DataSource.DataType.Interval~DataStore

LocID.DataSource.DataType.Interval.Scenario~DataStore

LocID.DataSource.DataType.Interval.Scenario[Trace]~DataStore

COLORADO’'S
E % Decision Support Systems

TSID commands are used when selecting specific time series.

The above illustrates typical TSID syntax.

The TSID uniquely identifies the time series and allows TSTool to find the time series in databases, files, and web services.
The . (period), [ 1, (square brackets), and ~ (tilde) characters have special meaning and cannot be used in TSID parts.

A Datastore has properties such as database name (see View / Datastores).

TSIDs vary by data source, as documented in datastore appendices.
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TSIDs and Time Series Alias

= TSIDs can be long and complex, but are necessary to uniquely identify
time series, especially when reading and writing time series.

= Each TSID must provide unique identification across all data sources
handled by TSTool.

= Atime series “alias” can optionally be defined for each time series to
facilitate identifying the time series during workflow processing.

= The alias can be short, for example using the location identifier and
data type (e.g. 123456-Streamflow).

= TSIDs and alias are used in commands.

COLORADO

Colorado Water
Conservation Board

COLORADO’'S
Decision Support Systems

CWCB / DWR

Lo

Department of Natural Resources



Command Files

= The commands in the Commands area can be saved to a file, opened later, and
rerun.

= Command files automate data processing and can be run in batch mode without
using the user interface.

= See the File / Save / Commands menu and File / Open / Command File... menu.
= Command files can be maintained with datasets to automate data processing.

= Command files can be managed in a version control system such as GitHub to track
changes over time, support collaboration, and provide examples of workflows.

= Use the Commands / General — Comments ... menu to insert comments In
command files to document workflows.
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. T5Tool - "CAUsers\sam\cdss-dev'\ TS Tool\ git-reposh cdss-app-tstool-training-useritrainin

g 00-intro- GettingStarted-CD55\examplel -hydrobaseweb-strearmnflowh examplel-hydrobaseweb-strearmflow. tstool” — O >
File Edit View Commands ComBRSYS\VIIg[o P command file E
New 3 e Series List (116 time series, 2 selected)
Open : . IName/Description Data Source Data Source N...|Data Type
P DR Co. Division of W...|DISCHRG ~
Save >  Commands Commands menu &= hWR Co. Division of W._|GAGE_HT
Print : Commands As... a7 (0103200 SOUTH PLATTE RIVER AT COOPER BRIDGE NEAR BALZAC I Co. Division of W...|DISCHRG
g8 (0103200 PLABALCO |SOUTH PLATTE RIVER AT COOPER BRIDGE NEAR BALZAC  DWR Co. Division of W...|GAGE_HT
Properties y Command{saye commands using a new file name.| 8o |0103200 PLABALCO |SOUTH PLATTE RIVER AT COOPER BRIDGE NEAR BALZAC  JPWR Co. Division of W...[GAGE_HT2
o |
, ap (0103200 PLABALCO |SOUTH PLATTE RIVER AT COOPER BRIDGE NEAR BALZAC  DWR Co. Division of W...|GAGE_HT3
Set Working Directory.. L =i g1 |0103201 GELLIEs SOUTH PLATTE RIVER AT FORT MORGAN, CO 3G5 U.S. Geological ... |DISCHRG
latches - 92 (0103201 PLAMORCO |SOUTH PLATTE RIVER AT FORT MORGAN, CO 5GS U.S. Geological 5. |GAGE_HT
Exit Biche=l 93 (0103202 PLAMASCO |SOUTH PLATTE RIVER AT MASTERS, CO. Co. Division of W...|DISCHRG v
Where: w |Matches  « 4 - >
Get Time Series List Copy Selected to Commands Copy All to Commands

rCommands (5 commands, 0 selected, 0 with failures, 0 with warnings)

1 |# Example command file to query hourly average streamflow from HydroBase web services.

2 |# PLABALCO (0Ll03200) - SOUTH PLATTE RIVER AT COOPER BRIDGE NEAR BALZAC 3 Command f||e name iS indicated

I |abbrev:PLABALCO. DWR. DISCHRG. Hour~HydroBaseWeb )

4 |# PLAMORCO (0103201) - SOUTH PLATTE RIVER AT FORT MORGAN, CO in the WindOW t|t|e after Saving

5 |abbrev:PLAMORCO. USGS. DISCHRG. Hour~HydroBasewWeb

g

7 ]

s 1. Add comments to document the command file,

: — using Commands / General — Comments menu | :

Run Selected Commands Run All Commands Clear Commands
rResults

Ensembles Metworks OutputFiles  Problems Properties Tables Time Series  yiews

- 2 time series, 1 selected

1) SOUTH PLATTE RIVER. AT COOPER. BRIDGE MEAR. BALZAC - abbrev:PLABALCO.DWR..DISCHRG. Hour (2021-11-09 00 to 2021-12-09 15)
2) SOUTH PLATTE RIVER AT FORT MORGAM, CO - abbrev:PLAMORCO.USGS.DISCHRG. Hour (2021-11-09 00 to 2021-12-09 16)

Graph with template: = | TSAsEnsembleCalcStatsDefault. tsp

Completed running commands. Use Results and Tools menus.

100%: 100% Ready




More Information
See the TSTool Help menu for links to online documentation.

¥ CDs5/TsToo x  + - Y
Help
(&} @ opencdss.state.co.us/tstool/14.0.1/doc-user/ = % B & 8 = ﬂ
About T5Tool
* CDSS/TSTool Q, Search
View Documentation - Release Motes
View Documentation - User Manual
: : - CDSS / TSTool [ Table of contents
View Documentation - Command Reference CDSS / TSTOO‘|
. . Home How to Use this Documentation
View Documentation - Datastore Reference
1 - Introduction Acknowledgements
View Documentation - Troubleshooting 2 - Getting Started This documentation provides resources to learn how to use Colorado's Decision Support Software Compenents
Check far Und 3 - Commands Systems (CDSS) TSTool software, which automates processing time series, data tables, and Colorado's Decision Support
S e 4-Tools other data. This documentation is generally referred to as the "User Documentation” in contrast Systems
Import Configuration... 5- Examples of Use to "Developer Documentation", which is relevant to software developers. ibuu;tt;e Open Water
ounaaton
6 - Quality Control )
6-q ! * How to Use this Documentation License

7 - Spatial Data Integration . )
Source Repository on GitHub
8 - Spreadsheet Integration * Acknowledgements

9 - Model Framework Integration » Colorado's Decision Support Systems

10 - Troubleshooting s About the Open Water Foundation

11 - Best Practices .
* License

12 - Resources
* Source Repository on GitHub
Lessons ~

Reference - Commands ~ s Release Notes - this documentation is for TSTool version 14.0.1

DRafaranre - Natactnres
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Next Steps

= QOther training presentations are available.
= For example, see the “Introduction to Commands”.
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