Using Scripting in the Hydrologic Toolbox to import data from an Excel file

Version 1.0 Release

This document describes use of the Scripting functionality of the Hydrologic Toolbox to import
data stored in an Excel file, such as data collected at a streamgage that is not part of the USGS
National Water Information System (NWIS). There are two primary steps for using this

functionality: preparing data in the Excel file for use in the Hydrologic Toolbox and then

importing the data using the Scripting functionality.

If the Excel data consist of a column of date entries and a column of streamflow entries, as
shown below, there are two approaches for importing the data. These two approaches are

possible because data can be imported in either a single-column date format, as shown below,

or a three-column format of Month, Day, and Year.

(@ 9- (= RiverFlows2.ls [Compatibility Mode] - Microsoft Excel o [ |
m Home Insert Page Layout Formulas Data Review View Acrobat [} e o BP ER
== X Calibri 1o = El; = General - (B Conditional Formatting = S=Insert~ X -~ )v Lﬁ
J B2 B I U~ A AN E = @+ $ - % » [ Formatas Table ~ 5 Delete ~ j' Z
Paste . | o . - Sort & Find &
- F | HEe | B A = v <59 308 [E) Cell Styles ~ {E|Farmat * | 2~ Filter~ Select -
Clipboard Font Jignment Mumber Styles Cells Editing
B2 - fx | 96095 ~
-
v
A B C D E F G H 1 J K L i
1 Date - | Stream| ~ \w @
| 2 |1996/04/24]  9609s]
3 1996/04/25 79335
4 |1996/04/26 69252
5 | 1996/04/27 61346
6 | 1996/04/28 57460
7 1996/04/29 54729
8 | 1996/04/30 73119
9 | 1996/05/01 121808
10 1996/05/02 85228
11 1996/05/03 69736
12 1996/05/04 62246
13 1996/05/05 55365
14 1996/05/06 50600
15 1996/05/07 47399
16  1996/05/08 44641
17 1996/05/09 47878
18 1996/05/10 49583 =
M 4 » M| Sheetl /%2 nER 1 | » [
Ready | P | (Em e 0% (=) [ (¥)




The first approach, which can be the simpler of the two and therefore described first, is to
directly read in the 2-column format into the Hydrologic Toolbox. The second approach is to
first convert the 2-column format into a 4-column format, in which the single date column is
converted to a 3-column date format (Month, Day, Year).

Approach A: Reading data with a single-column date format into the Hydrologic Toolbox:

1. Working with Excel data: If data are in the “.xIs” format, they must first be saved to a comma
delimited (“.csv”) file format. Using the Excel file shown above, this is done simply in Excel as:

L - ™
O@ | , < Read.. » Reading data from an Excel spreadsheet - |+ | Search Reading data froman .. 2 |
Organize * MNew folder 4= - @

MName Date modified Type Size
Mo iterns match your search.
File name:  RiverFlows2 singlecolumn.csv -
Save astype |5V (Comma delimited) (*.csv) vl
Authors: Meil Thomas Tags: Add atag
“ Hide Folders Tools = Save ] [ Cancel ]

2. Importing the data into the Hydrologic Toolbox: Next, open the Hydrologic Toolbox. It is not
necessary to have a project area defined in order to import data, so close the “Welcome to
USGS Hydrologic Toolbox” dialog box and go directly to “Data>Open...” menu option, which
gives the following dialog box:

Select a Data Source — O >

Read Data With Script
USG5 ROB File




Select the “Read Data With Script” option, as shown above. Navigate to the “.csv” file of
interest and “Open” it. The “Script Selection for importing ...data” dialog box will appear. At this
point, the user can select a previously saved script, or simply select “Edit” to read data without
a script:

Script Selection for importing Ch\Hydrelogic Toolbox\ Tutorials\ Scripting RiverFlows2.singl... — O x

Description | Script File |

Blank Script
tatScriptDesc  CiWworkspace\Software'Hydrologic Toolbox!\DotSpatial\8. Nowv 25 2020 version\HydroTo+ L
tatScriptDesce  CWworks pace\Software'Hydrologic Toolbox\DotSpatial'8. Nov 25 2020 version'HydroTo+ Find...
Help
Cancel

In this example, we select “Edit,” which brings the user to the “Script Creation Wizard” dialog
box:

Script Creation Wizard — O *

File Properties Data Mapping

Data File: |C:\Hydrulugic Tcn:lIbu:-d‘.Tut-:lrials\Scripting‘.RiverFIuwsz.5ing|ecu|umn.c| Browse

ScriptFile: | | | Browse

Description: |t:-cl5u:riptDe5c: |

Header Column Format Line Ending

Skip (® Fixed Width (®) CRILF or CR

(®) None () Tab Delimited () LF

(O startsWith |[# | (O Space Delimited (C) ASCIl Char:

() Lines O Camton I:I ) Line Leng'th:

1 2 3 4 5
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1996/07/02,118449
1996/07/03,123307
1996/07/04,100507
18996/07/05, 8688

1996/07/06, 79715
1996/07/07,81572

1996/07/08, 77949
199&/07/09, 70175
1996/07/10, 65626
1996/07/11,94774

1TCGGEfMMTLTIT 1T1TFED

Read Data Save Script Help Cancel




Under “Header” select the “Lines” radio button (and enter “1” in the white box if it isn”t
already shown). Under “Column Format” select the “Custom” radio button and “,” delimiter.
The following dialogue box results:

Script Creation Wizard - O =

File Properties  Data Mapping

Data File: |C:‘.Hydrulugic TuUIbu)dTuturials‘.Scripting\RiverFluwsZ.singIecqumn.c:| Browse

Script File: | | Browse

Description: |tx'tScriptDesc |

Header Column Format Line Ending
Skip () Fixed Width (®) CRILF or CR
() None (O) Tab Delimited O LF

) starts With (O space Delimited () ASCII Char:
® Lines m @ Custom: l:l () Line Leng'th:

Column Number:

1 2 ~
1996/04/24 56055

1996/04/25 79335

1956/04/26 69252

1596/04/27 61946

1996/04/28 57460

1806/04/25 B4728

1996/04/30 73119

1996/05/01 121808

199RNRT? AR N

Read Data Save Script Help Cancel




Now, by adding “/” to the the “Custom” radio button, in addition to the “,” delimiter, the
Hydrologic Toolbox will create -column format as shown below:

il Script Creation Wizard — O x

File Properties  Data Mapping

Data File: |C:".H'_.r1:l rologic Toolbox\Tutorials\Scripting\RiverFlows2 singlecolu mn.cl Browse

Script File: | | Browse

Description: |t:-ct5n:riptDe5-: |
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(@ Lines 1 @ Custom: () Line Length: 20

Column Number:

1 2 3 4 L]
1596 (04 24 96055
1996 04 25 75335
1996 04 26 g9252
1996 04 27 61946
1996 04 28 57460
1996 04 29 54729
1996 04 30 73119
1996 05 01 121208
1945 MR N7 RRIIR ~
Read Data Save Script Help Cancel

Now, select the “Data Mapping” option in the above dialogue box.



Below is the initial dialogue box that results:
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The first step is to associate each column of data with an “Input Column:”

p
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| File Properties | Data Mapping |

MName Attribute | Input Column Constant | Skip Values -
Vae o k

Year 1 1900

Month o 2

Doy 3

Hour

Minte

Seenario ] ves

Locaon  yes -
L 1] 3
Column Number:

12 3 -

1995 04 24 [0 ]

1996 04 25 EEERE

1996 04 26

1996 04 27 [aklls

1996 04 28 XL

1996 04 29 Lo

1996 04 30 EEidlE

1996 05 01 gegbaks

1996 NR N2 -
Read Data H Save Script ” Help H Cancel




The user also might want to assign descriptive attributes to the data using the “Scenario,”
“Location,” and other options under the “Name” column. This is done by specifying the
attribute values in the “Constant” column, such as the following:

' ™%
a Script Creation Wizard E@g
oaa Happing
MName Attribute | Input Column Constant | Skip Values -
b 3 w ]
Howr 0 ]
Minde 0 |
_yes Observed
_\_.fes Test River
_yes Streamflow
Descripion <= -
P i | r
Column Number:
1 2 3 4 o
1996 04 24 96055 E
1996 04 25 79335
1956 04 26 65252
1956 04 27 61946
1986 04 28 B746D
1986 04 29 54729
1996 04 30 73119
1956 05 01 121308
19096 NR N7 ARI78 e
| ReadData || SaveScript || Hen || cancel |
L% A

The user can now either read the data into the Hydrologic Toolbox (“Read Data”) or save these
scripting instructions to a script for later use. First, we”ll save the script for later use using the
“Save Script” option. This command results in the creation of a “.ws” file that can be used to
read similar .csv files in the future. Now, the user can read the data (“Read Data”), which leads
to the following message:

r h
Ran Import Data Script ﬁ

ATCScript "betScriptDesc”
Dataset Count=1




The user can now close “Ran Import Data Script” dialog box, and then use the data for analyses,

such as graphing:

a Select Data To Graph

File  Attributes  Select  Help
Select Attribute Values to Filter Available Data

Scenario Location ~ | | Congtituent

S

Matching Data (1 of 1)

Selected Data (1 of 1)

Observed Test River Streamflow
Date Range of Selected Data
All Common
[] Subset and Filter Time Series
Start  1996/04/23 199604723
Cancel

End 20M2/06/2%  2012/06/29
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Note that if the Base-Flow Separation methods are selected for analysis, the drainage area (in
square miles) must be entered manually into the dialog box.

Approach B: Converting data with a single-column date format into 3-column date format
before reading data into the Hydrologic Toolbox:

1. Working with Excel data: The first step is to convert the single-column format to a three-
column format by first selecting the Date column and the command “Text to Columns” under
the “Data” tab, which results in the following “Convert Text to Columns Wizard — Step 1 of 3”

dialog box:
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| 4 | 1996/04/26 69252 Original data type
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6 |1996/04/28 57460 @ Delimited: - Characters such as commas or tabs separate each field.
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8 |1996/04/30 73119
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— Previ cte ta:
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First, select “Delimited”, and then “Next,” which results in the “Step 2 of 3” dialog box below.

Select “Other:”, add “/” to the white box after “Other:”, and “Text qualifier: {none}” as follows:

i h'
Convert Text to Columns Wizard - Step 2 of 3 m
This screen lets you set the delimiters your data contains. You can see how your text is affected in
the preview below,
Delimiters
[ Semicolon [7] Treat consecutive delimiters as one
Comma
Oc Text gualifier: | {none} |E|
|:| Space
Other: |/
Data preview
ate &
4 558 |
= 93¢
& 93¢
7 EELS -
Fl }
Cancel ] [ < Back l [ Mext = ] [ Finish
L o
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Now select “Next” which results in the final step (next page).

Convert Text to Columns Wizard - Step 3 of 3 Ii‘éj

This screen lets you select each column and set the Data Format.

Column data format
@ General . ' ]
General' converts numeric values to numbers, date values to

) Text dates, and all remaining values to text.

Joee v [7]

_) Do not impart column (skip)

Destination: | sAS1 s
Data preview
= zeperCeperz]1
-
4 La5a
5 La35e
[ La3a
7 La5a -
4 3
[ Cancel I[ < Back I

In the dialogue box above, select “General” for each column, then use the “Destination”
function to select three columns into which the new (separated) data will be placed. In this
case, columns C, D, and E, are chosen as the destination columns simply by specifying a starting

column SCS$1 in the “Destination” option:

o ™
Convert Text to Columns Wizard - Step 3 of 3 [i‘ﬂ_h]

This screen lets you select each column and set the Data Format.

Column data format

@ General . : )

General converts numeric values to numbers, date values to
Text dates, and all remaining values to text.

Jose ot [1]

~) Do not import column (skip)

]
1

Destination: | &ck1 53
Data preview
el ZeperiCeneral
"
4 La5s
5 L95s
8 L95s
7 LS99 -

Cancel J[ < Back
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By specifying column C as the destination for the first date column (month), the following
modified spreadsheet results (after hitting “Finish” in the preceding screen):

(@d9--|= RiverFlows2.xls [Compatibility Mode] - Microsoft Excel = B[] |
“Home Insert Page Layout Formulas Data Review View Acrobat [} e o e £
B @ (G connections ? § Clear E*E =4 Data Validation ~ % Group ~  #Z
R j Properties (a Reapply [E:rl Consolidate @ Ungroup = AE
GetDErte[nal Refresh Z] sert Filter Y Textto  Remove ] N
ata All~ &2 Edit Links L& Advanced | Columns Duplicates =P What-If Analysis Subtotal
Connections Sart & Filter Data Tools Outline P
Al - F | Date ~
Fe
-
A B C D E F G H 1 J K L i
| 1 |Date - |Stream| ~ | Date @
| 2 | 1996/04/24 96095 4 24 1996
| 3 1996/04/25) 79335 L) 25 1996
| 4 1996/04/26 69252 4 26 1996
| 3 | 1996/04/27 61946 4 27 1996
| 6 | 1996/04/28) 57460 4 28 1996
| 7 1996/04/29( 24729 4 29 1396
| 8 | 1996/04/30) 73119 4 30 1996
| 9 | 1996/05/01] 121808 5 1 1996
| 10 1996/05/02) 85228 5 2 1996
| 11 | 1996/05/03 69736 5 3 1996
|12 | 1996/05/04 62246 5 4 1996
|13 1996/05/05) 55365 5 5 1996
|14 | 1996/05/06) 50000 5 5] 1396
| 15 | 1996/05/07 47399 5 7 1996
| 16 | 1996/05/08) 44641 5 8 1996
| 17| 1996/05/09 AT8TE 5 9 1996
| 18 | 1996/05/10) 49583 5 10 1996 =
M 4+ M| Sheetl %2 nER! T | » [
Ready | B | Average: 2004/05/27  Count: 5013 | (6|0 [ 100% (=)
L. oy
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The user can then delete column A, which contains the original date format, and use “Delete,”
“Cut,” and “Paste,” commands to modify the spreadsheet to the following format:

(@d9--|= RiverFlows2.xs [Compatibility Mode] - Microsoft Excel E=E)
mHome Insert Page Layout Formulas Data Review View Acrobat [} g o e £
B ,I@ I_@ l:q:or'lr'let:tions Al ? Clear E*E =4 Data Va.lidation T % Group ~ :;
Get External| Refresh e Filter e Textto Remove EEe Consolidate A L A
Data ~ All~ =2 Edit Links Ad\ranced Columns Duplicates ,_g;n What-If Analysis = Subtotal
Connections Sart & Filter Data Tools Outline ]
D1 - fx | streamflow ~
Fe
-
A B C D E F G H | ] K L I'u';
IIMonth Day Year Stream| ~ kv @
2 4 24 1996 96095
3 4 25 1996 79335
4 4 26 1956 69252
5 4 27 1996 61946
6 4 28 1996 57460
7 4 29 1956 24729
8 4 30 1956 73119
9 5 1 1996 121808
10 5 2 1996 85228
11 3 3 1956 69736
12 5 4 1996 62246
13 5 5 1996 55365
14 3 5] 1956 50000
15 5 7 1996 47399
16 5 8 1996 44641
17 5 9 1996 ATETE
18 3 10 1956 49583 =
M 4 b M| Sheetl %3 4] T | » [
Ready | P | |[E@m wo% (=) o
oy

-

The user then saves the file in “.csv” format (in this case, saved as file
“RiverFlows2.fourcolumn.csv”). Close all Excel files.
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2. Importing the data into the Hydrologic Toolbox: Next, open the Hydrologic Toolbox. It is not
necessary to have a project area defined in order to import data, so close the “Welcome to
USGS Hydrologic Toolbox” dialog box and go directly to “Data>Open...” menu option, which
gives the following dialog box:

Select a Data Source — O *

- Read Data With Script
“ |ISGS ROB File

Select the “Read Data With Script” option. Navigate to the “.csv” file of interest and “Open” it.
The “Script Selection for importing ...data” dialog box will appear. At this point, the user can
select a previously saved script, or simply select “Edit” to read data without a script:

i N
Script Selection for importing CAVGW Toclbox\Tutorials\Reading data from Excel file\Reading data I. = | E ﬂh]
Description | Script File |

Blank Script

GooseRiverBFP CAGW Toolbox\Results'Goose River\BF Pimport. ws
GooseRiverDailyBFF  C:AGW Toolbox\Results'Goose River\BF Pdailyimport. ws
tetScriptDesc CAGW Toolbox\Agua Terra Updates'March 2 2015 update\lSGS comments'\Re+
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In this example, we select “Edit,” which brings the user to the “Script Creation Wizard” dialog

box:

File Properties

Data File:

Script File:

Header
[] skip
(® None

() Starts With

a Script Creation Wizard

Data Mapping

| CAHydrologic Toolbox\Tutorials\Scripting\RiverFlow sz, fourcolu mn.cs'l Browse

| Browse

Description: |t:-rt5cript|:|-&5n:

Column Format

(® Fixed Width

() Tab Delimited
() space Delimited

Line Ending
(@ CRILF or CR

() LF

() ASCI Char:

13

() Lines 1

O Custom: |:| () Line Length: 20

1 2 3 4 5
123456789012345678901234567890123456789012345678901
7,1,1996,21383%9
7,2,1996,1184489
7,3,1996,123307
7,4,1996,100507
7,5,1996, 8688
7,6,1996,79715
7,7,1996,81572
7,8,1996, 779489
7,9,1996,70175
7,10,1996, 65626
7,11,1996,94774

71T 145 T1TTET
<

Save Script Help Cancel

Under “Header” select the “Lines” radio button (and enter “1” in the white box if it isn”t
already shown). Under “Column Format” select the “Custom” radio button and “,” delimiter.
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The following dialogue box results:

)
24
25
2
77
28
29
0

1
7

I+ B G T T I - - R

Data File:

Script File: |

3

1596
1596
1596
1596
1596
1596
1596

1996
1994

a Script Creation Wizard

File Properties  Data Mapping

| CAHvydrologic Toolbox\Tutorials\Scripting\RiverFlow sz, fourcolu mn.u:s'l Browse

| Browse

Description: |t:-ct5n:riptDe5-:

Header Column Format

Skip () Fixed Width

) None () Tab Delimited

() Starts With |# () space Delimited
® Lines 1 (® Custom: I:I

Column Number:

4
96055
79335
E5252
61946
ET460
4729
73115
121808
ART7R

Read Data Save Script Help

Line Ending
(@ CRILF or CR

() LF

() ASCIl Char:

13

() Line Length:

Cancel

Now select the “Data Mapping” option in the above dialogue box.
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The following dialog box results:

@l Script Creation Wizard — O

File Properties  Data Mapping
MName Attribute Input Column Constant Skip Values

1900

Column Mumber:
2 3 4
1556 56055

24

25 1996 79335
26 1996 B5252
27 1396 61546
28 1996 57460
23
30
1

2

I B R T T I - T

Read Data || Save Script || Help || Cancel
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'’

The first step is to associate each column of data with an “Input Column:’

@l Script Creation Wizard — O >

File Properties  Data Mapping
M

Attribute Input Column Constant Skip Values "
no 4
3 1500

no 1
2 1

:

Ves

VES W

Column Number:

2 3 4 -~
24 1996 96095
25 1996 75335
26 1996 65252
27 1996 61546
22 1996 57460
29 1996 54725
30 199 73119

1 1396 121308
7 18@R RRIIR

R R R T T I - R

Read Data || Save Script || Help || Cancel

The user also might want to assign descriptive attributes to the data using the “Scenario,”
“Location,” and other options under the “Name” column. This is done by specifying the
attribute values in the “Constant” column, such as the following:
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il Script Creation Wizard — O x
File Properties  Data Mapping
MName Attribute Input Column Constant Skip Values L]
2 1
0
0
Observed
Test River
Streamflow
W
>
Column Mumber:
12 3 4 ~
4 24 1996 96055
4 25 19% 79335
4 26 199 69252
4 7 199 61946
4 28 199 57460
4 29 199 54729
4 30 19% 73119
5 1 19% 121808
R 7 190R ARIIR w
Read Data || Save Script || Help || Cancel

The user can now either read the data into the Toolbox (“Read Data”) or save these read
instructions to a script for later use. In this case, we”ll read the data (“Read Data”), which leads
to the following message:

Ran Import Data Script X

ATCScript "betScriptDesc”
Dataset Count =1
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The user can now close “Ran Import Data Script” dialog box, and then use the data for analyses,

such as graphing:

a Select Data To Graph

File  Attributes  Select  Help
Select Attribute Values to Filter Available Data

Scenario Location ~ | | Congtituent

S

Matching Data (1 of 1)

Selected Data (1 of 1)

Observed Test River Streamflow
Date Range of Selected Data
All Common
[] Subset and Filter Time Series
Start  1996/04/23 199604723
Cancel

End 20M2/06/2%  2012/06/29
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@ Time-Series Graph - O *
File Edit View Analysis Coordinates Help

1,400,000 - —— Daily Observed Streamflow b
1,200,000 | h
1,000,000 | 1

800,000 |- _
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400,000 |- ]

200,000 | 1

1 I
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Daily at Test River

Note that if the Base-Flow Separation methods are selected for analysis, the drainage area (in
square miles) must be entered manually into the dialog box.
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