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Introduction Je

The Time Series Analyst application, developed at Utah State University, was designed to
provide users with plotting and export functionality for data at any United States Geological
Survey (USGS) monitoring station in the United States. It implements the NWIS Web Services
(http://water.sdsc.edu/wateroneflow/) designed and developed as part of the CUAHSI HIS
project to provide access to the USGS data contained within the National Water Information
System (NWIS).

Opening the Time Series Analyst

The Time Series Analyst can be accessed by connecting your Internet browser to the following
URL: http://water.usu.edu/nwisanalyst/

The Time Series Analyst is operated by selecting one of the NWIS databases, a USGS station,
and a variable for which to retrieve data and then clicking on the “Plot Graph” button at the
bottom right part of the Time Series Analyst Interface.

Parts of the Time Series Analyst Interface

The figure below shows the different parts of the Time Series Analyst interface. The following
sections describe each of these in more detail and describe how each is used.
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Database, Station, and Variable Selection

Data is retrieved by the Time Series Analyst after a database, station, and parameter selection is
made in the boxes at the lower left of the Time Series Analyst interface (see the figure below)
and the “Plot Graph” button is clicked. The Time Series Analyst can retrieve daily value data
(i.e., daily streamflow values), groundwater level data, unit value or realtime data, and
instantaneous irregular data (i.e., water quality values) for any station in the USGS NWIS system
(http://waterdata.usgs.gov/nwis). The type of values to be retrieved is set in the “NWIS
Database” dropdown menu.

Stations are selected by typing the USGS station number into the Station text box. To retrieve
daily streamflow data for a selected station, select “Daily Value Data” from the “NWIS
Database” dropdown menu, type the station number into the “Station” text box, type “00060”
into the “Variable” text box (00060 is the USGS Parameter code for discharge), and then click
on the “Plot Graph” button. To retrieve data for a water quality parameter, select “Instantaneous
Irregular Data” from the “NWIS Database” dropdown menu, type the station number into the
“Station” text box, type the six digit USGS parameter code for the desired water quality variable
into the “Variable” text box, and then click the “Plot Graph” button.
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A complete list of the USGS NWIS parameter codes can be found at:

http://nwis.waterdata.usgs.gov/usa/nwis/pmcodes. Common USGS parameter codes to try
include:

00010 - Temperature, water, degrees Celsius

00060 - Discharge, cubic feet per second

00300 - Dissolved oxygen, water, unfiltered, milligrams per liter
00400 - pH, water, unfiltered, field, standard units

If no data are available for a database/station/variable combination, the Time Series Analyst will
display a blank plot window and a “No Data Available” message will be displayed in the
summary statistics tab.
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Date Range Selection

The date range of the data returned can be limited by typing a start date and an end date into the
Date Range selection boxes. These dates should be input using the format MM/DD/YYYY
where MM is the two digit month, DD is the two digit day of the month, and YYYY is the 4
digit year. If no date range is input by the user, the Time Series Analyst defaults to 01/01/1900
to the present date and returns all available data within that period. The following figure
highlights the Date Range Selection area of the Time Series Analyst.
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Plot Window and Plot Type Selection

The plot window is the area in which the plots are drawn. The Time Series Analyst currently
includes several different plot types, including time series, probability, histogram, and monthly,
seasonal, annual, and overall box and whisker plots. Different plot types can be selected by
clicking on the tabs at the top of the plot window as shown in the following figure.
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Summary Statistics

The Time Series Analyst calculates some simple descriptive statistics for the time series that is
returned after a database, station, and parameter are selected. These statistics include the
arithmetic mean, geometric mean, maximum value, minimum value, standard deviation,
coefficient of variation, number of observations, and several percentile values. The summary

statistics are shown in the tab at the right of the Time Series Analyst interface and are
automatically calculated when the data are received. The following figure highlights the

summary statistics tab.
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Plot Options

The Time Series Analyst has several options for customizing the plots that are produced. These
options are available in the Plot Options tab at the right of the Time Series Analyst interface.
Currently available plot options include changing the time series plots to show points, lines, or
both, adding a control line (such as a water quality standard value) to the time series plot,
changing the period of the box and whisker plot from monthly to seasonal, annual, or overall,
and specifying whether to connect the mean or median values in the box and whisker plots. The
following figure highlights the Plot Options tab.
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Data and Plot Extraction and Printing

The data retrieved by the Time Series Analyst can be exported to an HTML file or to a Microsoft
Excel file. This is accomplished by clicking on the “Data” pull-down menu at the top of the
Time Series Analyst and choosing “View” to export to HTML or “Export” to export to an Excel
file. A print version of the plot and descriptive statistics can also be generated as an HTML

document by clicking on the “File” pull-down menu at the top of the Time Series Analyst and
selecting “Print Version.”
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Step by Step Example

Open the Time Series Analyst by connecting your internet browser to the following link:

http://water.usu.edu/nwisanalyst/

Your browser should look similar to the following figure.
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Retrieving and Plotting Daily Streamflow Data

For this example, we will be looking at data for the Neuse River near Clayton, North Carolina.
The USGS station identifier for this sampling location is 02087500.

NOTE: To search NWIS for stations and station identifiers click on the “Search” button next to
the “Station” input text box.
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We will begin by looking at the available daily streamflow record for this station. Make sure
that “Daily Value Data” is selected in the “NWIS Database” dropdown menu, and then type the
station identifier into the “Station” text box. Next, type the USGS parameter code for discharge
(00060) into the “Variable” text box. We will retrieve the entire period of record for daily flows
at this station, so we will leave the “Start Date” and “End Date” boxes empty.

NOTE: You can restrict the date range of data retrieved by the Time Series Analyst by typing a
Start Date and an End Date into the Date Range boxes. Dates should be entered in the format

MM/DD/YYYY where MM is the two digit month, DD is the two digit day, and YYYY is the
four digit year.

Once you have selected the database, station, and variable, click on the “Plot Graph” button at
the lower right of the window. When you have clicked on the Plot Graph button, the Time Series

Analyst will retrieve the data that you have requested. After a few moments, your window
should look like the following.
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You will notice that the descriptive statistics in the “Summary” tab have automatically been
populated based on the dataset that you have retrieved (see the right side of the window). These
statistics will be dynamically generated each time you make a new data selection and click the

“Plot Graph” button. The average flow at this station is 1,143 cfs, with a minimum of 45 and a
maximum of 22,500 cfs.

Plot Types and Plot Options

You can select a new plot type by clicking on one of the tabs at the top of the plot window. If
you click on the “Box Whisker” tab, you should see the following:
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The “Plot Options” tab at the top right of the window allows you to customize to some degree
the look and feel of the plots that are produced. For example, by clicking the line only feature in

the Time Series plot options and then returning to the “Time Series” plot tab your window
should look like the following:
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Retrieving and Plotting Water Quality Data

Now we will look to see if there are any water temperature data available at this location. Select
“Instantaneous Irregular Data” from the “NWIS Database” dropdown menu and then type
“00010” into the “Variable” text box. The USGS parameter code for water temperature in

degrees Celsius is 00010. Click the Plot Graph button, and your window should look like the
following:
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NOTE: A complete list of the USGS NWIS water quality parameter codes can be found at:
http://waterdata.usgs.gov/nwis/pmcodes/. You can access this search page by clicking on the
“Search” button next to the “Variable” text box. Common parameter codes to try include:

00010 - Temperature, water, degrees Celsius
00300 - Dissolved oxygen, water, unfiltered, milligrams per liter
00400 - pH, water, unfiltered, field, standard units

Using the Plot Options tab you can add control lines to the plot. This is useful if you wish to plot
numeric criteria values on the plot with your data. Click on the “Plot Options” tab and in the
“Label” box below the “Control Line” label give your control line a label by tying it into this
box. Select a value for the control line by typing it into the “Value” box and select a color for
the line by choosing one from the “Color” drop down. When you are finished, click the “Apply”
button next to the Control Line label and your plot should look similar to the following. The
“Clear” button will clear the control line from your plot.
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Exporting Plots and Data

If you would like to export the plot, you can either right click on the plot and select “Copy
Image” to export the image to the clipboard, or you can choose “Print Version” from the “File”
menu at the top of the window to create an HTML page with the plot and the descriptive
statistics that can be printed. The following is an example of the Print Version:
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& Streamflow Analyst - Print View - Mozilla Firefox g@
Ele Edt Mew Go Bookmarks Toolks Help
& -5 - @ {/ﬂ (] http:ffwater usu.edufnwisanalyst/DeFault.aspx v| @ e |[CL
[ Customize Links || Free Hotmail || Windows Marketplace || Windows Media || Windows
~ ~ flad
NEUSE RIVER NEAR CLAYTON, NC
Temperature, water, degrees Celsius
Jatmary 1, 1900 — August 15, 2006
NEUSE RIVER NEAR CLAYTON, NC
330
L.
9 [
7 [
oL
‘nj] 20
it
el 1l
15
I
g [
S [
§ 10 1
T
£ 0
B
5
ol H . I L H L H
1070 1080 1000 2000
Date
Arithmetic Mean 16.7 10% 5
Geometric Mean 14.09 25% 105
Maximum 285 Median, 50% 182
1 5% 23
Standard Deviation 7.579 90% 285
Coefficient of Variation 45% # of Observations 144 L
e
Done

If you wish to view or export the data values, you can choose “View” from the “Data” menu at
the top of the window to get an HTML formatted list of the data shown in the plot, or you can
choose “Export” from the “Data” menu to export the data to a Microsoft Excel file. These files
look similar to the following:

& Streamflow Analyst - Data View - Mozilla Firefox E]@
File Edit View Go Bookmarks Tools Help —‘

l;' N L: M l@ @ L1 hktp:/fwater.usu.edufmwisanaly| | sg] \ic rosoft Excel - waterdata. xis E]@
[] Customize Links [ ] Fres Hotmail [ ] Windows Marketplace || windd| (B3] Ele Edt View Insert Format  Tools Data  Window Help  Typeaguestionforbel - o @ X
Sation date ———parameter Code paro ERCEREICIENEESIREIEE S E TR A
02087500 |BA9A9E8 1230 PM |10 Temgli A 20 @ A | | [Z 4 g | - |
02087500 |10/15/1966 3:00 FM |10 Tem A1 z # _Station
02087500 |10/15/1968 9:00 PM |10 Temgl—— & J~
02087500 | 2/81969 10:30 Ahkd 10 Terng| 2 2067500 Bé191965 12:30 2| B
02087500 |2/B/1969 10:30 AWM |10 Ternd| 3 | 2087500 10/15/1968 21:00
02087500 |6/27/1969 10:45 AM |10 Tem %

02087500 |B/27/1969 10:45 AM |10 Temg| 5
02087500 | 10/27/1963 1:00 PM |10 Termg| 7 |2 :

02087500 |10/27/1968 1:00 PM |10 Temp| 8 |20 10T I :

02067500 | 22419701145 A |10 Tern|— AIEerpORAIGE, etes
02087500 |2/2/1970 11:45 A 10 Templ 11 degree o |
02087500 |5/8/1570 12:00 P 10 Terng| 12 | 20 p (degrees Celsius) | 4]
2087500 |5/8/1970 12:00 PM 10 Tem | 13 | £l 5/8/1 9?'D__ ; 10 Tempera}_qrs,_water_(de_g_r_ees Ce!_l_sius)_ 1 18 |»
= 4 4 » M)\ waterdata / Il m | [#1]

ibrawr g |euoshapest N N O M Al B Ed| & G- A- === @ @
Ready MUM SCRL
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Retrieving and Plotting Realtime Data

The station that we are using for this example, 02087500 - Neuse River near Clayton, North
Carolina, just happens to be a USGS realtime station. Using the NWIS Time Series Analyst we
can access up to the last 31 days of real time data at this station.

Select “Unit Value Data” from the “NWIS Database” dropdown menu, makes sure that
“02087500” is still in the “Station” input text box, type the code “00065” into the “Variable”
input text box, and then click the “Plot Graph” button. Your screen should look something like
the following. Keep in mind that your request will retrieve the most recent data, so your results
will not be exactly like the following figure.

& NWIS Time Series Analyst - Mozilla Firefox M=
File Edit Wiew Go Bookmarks Tools  Help
<:EI L = ~ @ @ L1 http:fiwater usu,edufnwisanalyst/Default, aspx V @ GO '_C‘,
|| Customize Links | | Free Hotmail | | Windows Marketplace | | wWindows Media | | Windows
File Graph Data Help
Time Series | Probabity | Histogram | Biox Whisker | Summary | Plot Options
NEUSE RIVERE NEAR CLAYTOMN, NC — Statistics
el L e e e e e e e e e s e DR s e
14 ' : I ! ! Arithmetic Mean 1.831
r Geometric Mean 1.77
DN e Mo o o oo o SR e e B e s e o e e o b
F Maximum 4.41
Minimum 1.36
e e L L L e
1111 Standard Deviation 0.5648
o
- Coefficient of Vaistion 31%
FE i e e s e S e e S e A e T e e e e e R e e R
=
2
© 10% 1.44
b
A el e e e R e e A R R R R RS B O 250 1.62
Medlian, S0% 163
S b R o B e s, i e 75% 1.92
90% el
L s i " # of Ohservations 3026
) L L
15 Sat 22 Sat 1 Tue 8 Tue 15 Tue
Jul 2006 Date
— Enter Data Selection Parameters Date Range ————— Commands
MIS Database: | UnitYalue Data il Stert Dste:
Station: MELISE RIVER NEAR CLAYTON, MG 0101418900 Plat Graph
02087500
“arisble: Gage height, feet 05/14/2005 Clear Graph
b A
Created by “tal‘state Data provided by ’ﬁé USGS
UNIVERSITY ‘scianca lor a changing world
< | [
Done

In addition to gage height (00065), you can request real time data for discharge (00060) at this
station. Many USGS real time stations have additional realtime variables such as water
temperature (00010), turbidity (00076), dissolved oxygen (00300), and specific conductance
(00096). A USGS station with all of these variables is 09406000 — Virgin River at Virgin, UT.
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Retrieving and Plotting Groundwater Level Data

Historical groundwater levels can be retrieved for thousands of stations located throughout the
country. Since the Neuse River station that we have been using for our example represents a
river, it does not have groundwater level data available. For the purposes of this example, we
will use an arbitrary station from NWIS — 374132113063601. Groundwater level data are
accessed using a parameter code of 72019, which is the USGS parameter code for depth to water
level in feet below land surface. Select “Ground Water Level Data” from the NWIS Database
dropdown menu, type the station number into the “Station” input text box (374132113063601),
type the variable code for water level into the “Variable” input text box (72019), and then click
the “Plot Graph” button. Your result should look like the following:

& NWIS Time Series Analyst - Mozilla Firefox =<
File Edit YWiew Go Bookmarks Tools  Help
<:EI - [ ﬁ - @ @ || http:f fwater.usu,eduf/rwisanalyst/Default, aspx V @ Go ’_C‘,
|| Customize Links | | Free Hotmail | | Windows Marketplace | | Windows Media | | Windows
File  Graph Dsta Help
Time Series | Probahility | Histogram | Blox Whisker | Summary | Plot Options
(C-36-11) 8aah- 1 — Stafistics
E : Arithmetic Mean B9.5
10 4- Geometric Mean B7.B9
g - Madimum 115.1
E Mirimum 4567
1=
0 i
£ Standard Deviation 16.33
] Coefficient of Variation 23%
b}
L g
T 10% 51.03
&
T 70 25% 5561
% Median, 50% B5.37
g Z 75% B1.16
o 1
i 90% 93.65
0 ]
= H # of Ohzervations 1251
: 1 1 1 : 1 1 1 u
1940 1950 1960 1970 1980 1990 2000 010
Date
— Erter Data Selection Parameters Date Range —————————————————— Commands
: [P
MMS Databaze: | Ground Water Lewel Data. v Stert Date:
Station: (C-36-11) Saab- 1 01/01/1500 Plat Graph
374132113063601
Yariable: Depth to wwater level, feet below land surface 08/14/,2005 Elga Graph
72019
-
Created by: utahstate Data provided by: ’ﬁﬁ USGS
UNIVERSITY e st
< |2
Done

NOTE: Many USGS wells collect water level data in realtime. These data can be accessed
through the “Unit Value Data” rather than the “Ground Water Level Data” option of the “NWIS
Database” dropdown menu.
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About the Time Series Analyst

Technical Specifications

An Internet browser is the only client software required to operate the core functionality of the
Time Series Analyst. Users do not have to download or install any special software. Time series
data downloads are formatted as Microsoft Excel files, and so Excel is required to read the data
files exported from the Time Series Analyst. The Time Series Analyst has been tested on
Windows operating systems using Internet Explorer and Mozilla Firefox browsers.

The Time Series Analyst server side application was developed using Microsoft ASP .Net
technology in the Microsoft Visual Studio .Net development environment. It is running on a
Microsoft Windows 2003 server and requires Microsoft 1S and the Microsoft .Net Framework to
be installed on the server. The data plots are generated using a 3" party plotting control called
ProEssentials that has been developed by Gigasoft (http://www.gigasoft.com). It implements the
NWIS Web Services (http://water.sdsc.edu/wateroneflow) designed and developed as part of the
CUAHSI HIS project to provide access to the USGS data contained within the National Water
Information System (NWIS). For more information about the Time Series Analyst, see the
description file.

Contact Information

The Time Series Analyst was developed by the Environmental Management Research Group,
which is a research unit of the Utah Water Research Laboratory at Utah State University. For
more information contact:

Jeff Horsburgh

Utah Water Research Laboratory
Utah State University

Logan, UT 84322-8200

(435) 797-2946
jeff.horsburgh@usu.edu
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