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Note on the Currency of Web Resources

Neither the Wisconsin DNR nor the U.S. EPA maintains any of the Web resources
described in this report. All of the websites, databases, mapping portals, and other
Web resources included herein were active and current as of publication in 2009. By
their nature, these systems are dynamic, and modifications and improvements are
likely to occur over time. Modifications could include new features and functionality,
changed user interfaces, and new Web addresses. Some of these systems eventually
may be supplemented or replaced by newer systems not in operation at the time we
prepared this publication.






Accessing Online Data for Building and
Evaluating Real-Time Models to Predict
Beach Water Quality

1. Introduction

In order to build a multivariate statistical model for predicting pathogen
indicator concentrations at your beach — using software such as U.S. EPA’s
Virtual Beach or another statistical package — you will need regular
monitoring data on your “response” variable (i.e. E. coli concentration),
together with data on two or more “explanatory” variables measured at
approximately the same time and, to the extent possible, the same location.
Commonly used explanatory variables include:

Near Shore Conditions
e Wave height
Turbidity
Lake current speed and direction
Water temperature
Lake level

Weather Conditions
¢ Antecedent rainfall
e Wind speed and direction
o Air temperature
e Cloud cover

Onshore Conditions
¢ Number of bathers
e Presence of algae
¢ Number of gulls

Watershed Conditions
e Stream flow

A number of automated data collection/reporting systems exist that can be
accessed via the World-Wide Web and used to provide inputs to your model.
Operated by the National Oceanic and Atmospheric Administration (NOAA)
and the U.S. Geological Survey (USGS), these systems provide near real-
time data, as well as archives of historic data, on variables such as
temperature, hourly rainfall, wind speed and direction, lake levels, and
stream flow. Additionally, USGS operates an online archive of beach-specific
monitoring and conditions data for Wisconsin. These various databases are
listed in this report, along with instructions for downloading and formatting
the data contained therein.



2. Data/Model Requirements

For guidance on building and evaluating models see Procedures for
Developing Models to Predict Exceedances of Recreational Water-Quality
Standards at Coastal Beaches by Donna Francy and Robert Darner
(http://pubs.usgs.gov/tm/2006/tm6b5). These authors recommend
assembling at least two seasons’ worth of data collected four times per week
to ensure that models capture seasonal as well as short-term variability in
beach conditions. This level of sampling results in approximately 120 data
points (i.e. days) with which to build a predictive model. The minimum
number of data points required to build a satisfactory model, however, varies
from beach to beach and depends on your own criteria on what constitutes a
satisfactory model (e.g., the acceptable percentage of incorrect predictions of
exceedances and non-exceedances). This, in turn, will depend on your
purpose for building the model. If you intend to use outputs to directly
inform decisions on whether or not to post swim advisories your criteria likely
will be more stringent than if you plan to use the model as a screening tool
for determining when to employ rapid water quality assessments.

Francy and Darner note that moderately-contaminated beaches are typically
easier to model than beaches with few exceedances. Bear in mind, however,
that all beaches are unique. Your beach may prove easier to model with
fewer data points, fewer explanatory variables, and seemingly less accurate
data collection procedures than another beach with a similar frequency of
contamination events. The opposite may also occur. Model validation (i.e. the
comparison of model-predicted water quality to observed conditions) is the
ultimate arbiter of whether or not you have chosen the right variables,
collected enough data points, or have otherwise done a good job of building
and refining your model using Virtual Beach, or whatever other statistical tool
is at your disposal. For a comparative description of different metrics used to
assess the predictive power of statistical models for beach water quality see
the paper by Zhongfu Ge and Walter Frick®

3. Data Collection and Organization

Generally speaking, explanatory data collected on site are preferable to data
collected off site. Where these are not available, however, data collected in
the vicinity of the beach may suffice — depending on the explanatory variable
in question, the distance involved, and the characteristics of your beach and
its surroundings. Hourly rainfall collected at a regional airport several miles
inland, for example, may prove to be as good of a predictor of E. coli
concentrations as rainfall measured on the beach itself. Wind speed and
direction, on the other hand, are more likely to differ between the beach and

1 Zhongfu Ge and Walter Frick. 2007. Some Statistical Issues Related to Multiple
Linear Regression Modeling of Beach Bacteria Concentrations. Environmental
Research 103(3):358-364. See www.elsevier.com/locate/envres.
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an inland measuring station. Ultimately, partial regression slope coefficients
and associated measures of statistical significance, such as p values — which
are computed automatically by Virtual Beach and most other statistical
software — will tell you whether or not data collected offsite are useful
predictors or not.

Standardized beach sanitary surveys (www.epa.gov/waterscience/beaches/
sanitarysurvey) provide a useful means of organizing data on conditions that
can influence water quality at your beach. In addition to helping you identify
contamination sources for potential mitigation, these surveys provide a
systematic approach for compiling data that can be used to build and update
your predictive model. Conversely, statistical models can aid in source-
identification efforts, by estimating the independent relationships between
different contributing factors and pathogen indicator levels — as measured by
partial regression slope coefficients.

4. Using Online Sources vs. Field-Collected Data

The online sources listed below include real-time data (i.e. data collected and
reported continuously), historic data (i.e. archived data sets), or both.
Historic data can provide a good jumping-off point for the model-building
process if you have one or more seasons of regular data on pathogen
indicator concentrations, but have not yet started collecting data on beach
conditions through a sanitary survey, or otherwise have only recently begun
that process. Alternatively, if you have already collected onsite data on a
variable for which archived public data also exist, you can substitute the
archived data within the model-building process and compare the results to
help determine whether continued onsite collection for that particular
variable is worth the effort.

When building your model you cannot mix-and-match data sources for
the same variable. For example, if you build a model using historic wind
direction data downloaded from NOAA, switching to your own field-collected
data later-on will require that you remove from your model all data points
(days) preceding the first onsite collection. Because of differences in methods
and location, field-collected data and online sources technically constitute
different variables. Mixing NOAA- or USGS-collected data with field-collected
data is likely to lower the predictive power of your model. Transitioning from
online data sources for a particular variable to field-collected data, therefore,
can take one or more seasons to implement. On the other hand, transitioning
from field-collected data to online sources — which typically are archived in
addition to being reported in real-time — can occur immediately.


http://www.epa.gov/waterscience/beaches/sanitarysurvey
http://www.epa.gov/waterscience/beaches/sanitarysurvey

5. Accessing Online Data Sources

Use these online databases to locate, view, and download data for building
and executing your model. Detailed instructions follow. In addition to these
public databases, the commercial Weather Underground site
(www.wunderground.com) provides access to meteorological data that can
be used for model building purposes. Many of the datasets accessible
through Weather Underground originate from public sources listed below. In
addition, this site streams data from citizen monitors (“personal weather
stations”). These data are not quality assured and the distinctions between
different primary sources underlying the user interface are not always clear.
As such, users should exercise caution when using this site for building and
implementing predictive models. Table 1 lists data sources by variable,
provides web links, and identifies report sections that address each source.

A. E. coli Monitoring Data and Onshore Conditions

A.1. Wisconsin Beach Health ...............coco pg. 7
www.wibeaches.us

B. Meteorological and Nearshore Conditions

B.1. CoastWatch - Great Lakes Node ............cccoceeviiiiiiiiiiicce e, pg. 15
http://coastwatch.glerl.noaa.gov/marobs

B.2. Internet Weather SOUICe ..........c.ccoiviniiiiiinieir e e pg. 19
http://weather.noaa.gov

B.3. Daily Hydrometeorological Data .............c.cccccvvvviiiviicicee pg. 23
www.crh.noaa.gov/product_sites.php?site=MKX&product=HYD

B.4. Online Climate Data Directory — Hourly .........c.ccccoccoiiininnnn, pg. 25
www.ncdc.noaa.gov/oa/climate/climatedata.htmi#hourly

B.5. Online Climate Data Directory — Daily ..., pg. 39
www.ncdc.noaa.gov/oa/climate/climatedata. html#daily

B.6. National Data Buoy Center ............cccoceiiiiiiiiiiiie e pg. 49
www.ndbc.noaa.gov

B.7. Tides & Currents [Lake Level] ... pg. 59
http://tidesandcurrents.noaa.gov/station_retrieve.shtml

C. Watershed Conditions

C.1. Waterwatch [Stream Flow & Water Quality].......................... pg. 77
http://water.usgs.gov/waterwatch
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http://weather.noaa.gov/
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http://www.ncdc.noaa.gov/oa/climate/climatedata.html#hourly
http://www.ncdc.noaa.gov/oa/climate/climatedata.html#daily
http://www.ndbc.noaa.gov/
http://tidesandcurrents.noaa.gov/station_retrieve.shtml
http://water.usgs.gov/waterwatch

Table 1. Online Data Sources.*

Variablet

Air Temperature

Lake Level

Rainfall, Hourly

Rainfall,
24-Hourt

Sky Conditions

Historic Data (for Model-Building) Real-time Data (for “Nowcasting™)
National Data Buoy Center National Data Buoy Center

www.ndbc.noaa.gov (B.6.6 - B.6.16) www.ndbc.noaa.gov (B.6.1 - B.6.5)
Online Climate Data Directory — Hourly Internet Weather Source

www.ncdc.noaa.gov/oa/climate/climatedata.html#hourly http://weather.noaa.gov (B.2.1 - B.2.5)
(B.4.1 - B.4.22)

Tides & Currents Tides & Currents
http://tidesandcurrents.noaa.gov/station_retrieve.shtml http://tidesandcurrents.noaa.gov/
(B.7.1 - B.7.16) station_retrieve.shtml (B.7.17 - B.7.31)
Online Climate Data Directory — Hourly Internet Weather Source
www.ncdc.noaa.gov/oa/climate/climatedata.html#hourly http://weather.noaa.gov
(B.4.1 - B.4.22) (B.2.1 - B.2.5)
Online Climate Data Directory — Hourly Internet Weather Source
www.ncdc.noaa.gov/oa/climate/climatedata.htmi#hourly http://weather.noaa.gov
(B.4.23 - B.4.25) (B.2.1 - B.2.5)
Online Climate Data Directory — Daily Daily Hydrometeorological Data
www.ncdc.noaa.gov/oa/climate/climatedata.html#daily www.crh.noaa.gov/product_sites.php?
(B.5.1 - B.5.18) site=MKX&product=HYD (B.3.1 - B.3.3)
Online Climate Data Directory — Hourly Internet Weather Source

www.ncdc.noaa.gov/oa/climate/climatedata.html#hourly http://weather.noaa.gov (B.2.1 - B.2.5)
(B.4.1 - B.4.22)

(Table Continues)


http://www.ndbc.noaa.gov/
http://www.ndbc.noaa.gov/
http://www.ncdc.noaa.gov/oa/climate/climatedata.html#hourly
http://weather.noaa.gov/
http://tidesandcurrents.noaa.gov/station_retrieve.shtml
http://tidesandcurrents.noaa.gov/station_retrieve.shtml
http://tidesandcurrents.noaa.gov/station_retrieve.shtml
http://www.ncdc.noaa.gov/oa/climate/climatedata.html#hourly
http://weather.noaa.gov/
http://www.ncdc.noaa.gov/oa/climate/climatedata.html#hourly
http://weather.noaa.gov/
http://www.ncdc.noaa.gov/oa/climate/climatedata.html#daily
http://www.crh.noaa.gov/product_sites.php?%20site=MKX&product=HYD
http://www.crh.noaa.gov/product_sites.php?%20site=MKX&product=HYD
http://www.ncdc.noaa.gov/oa/climate/climatedata.html#hourly
http://weather.noaa.gov/

Table 1. Online Data Sources, Continued. *

Variablet

River/Stream
Discharge

Water Temp.

Wave Height

wind Speed/
Direction

Historic Data (for Model-Building)

Waterwatch
http://water.usgs.gov/waterwatch
(C.1.24 - C.1.40)

National Data Buoy Center
www.ndbc.noaa.gov (B.6.6 - B.6.16)

National Data Buoy Center
www.ndbc.noaa.gov (B.6.6 - B.6.16)

National Data Buoy Center
www.ndbc.noaa.gov (B.6.6 - B.6.16)

Online Climate Data Directory — Hourly

www.ncdc.noaa.gov/oa/climate/climatedata.html#hourly

(B.4.1 - B.4.22)

Real-time Data (for “Nowcasting”)

Waterwatch
http://water.usgs.gov/waterwatch
(C.1.1-C.1.23)

National Data Buoy Center
www.ndbc.noaa.gov (B.6.1 - B.6.5)

National Data Buoy Center
www.ndbc.noaa.gov (B.6.1 - B.6.5)

National Data Buoy Center
www.ndbc.noaa.gov (B.6.1 - B.6.5)

Internet Weather Source
http://weather.noaa.gov
(B.2.1 - B.2.5)

* Sources and web links are organized by variable and whether data are historic (required for building predictive models) or real-
time (required for "nowcasting" current water quality conditions using predictive models). Report sections describing how to
download and format data are identified in parentheses.

T Only explanatory variables are listed here. Data on your response variable (e.g., E. coli) should be collected at the beach. In
Wisconsin, see www.wibeaches.us for historic monitoring data, as well as data on a site-specific explanatory variables ("beach

conditions™).

T 24-hour rainfall data are generally reported each day as of approximately 12:00 UTC (7:00 CDT, 8:00 EDT).


http://water.usgs.gov/waterwatch
http://water.usgs.gov/waterwatch
http://www.ndbc.noaa.gov/
http://www.ndbc.noaa.gov/
http://www.ndbc.noaa.gov/
http://www.ndbc.noaa.gov/
http://www.ndbc.noaa.gov/
http://www.ndbc.noaa.gov/
http://www.ncdc.noaa.gov/oa/climate/climatedata.html#hourly
http://weather.noaa.gov/

A.

A.1.1.

A.l1.2.

E. coli Monitoring Data and Onshore Conditions

Wisconsin Beach Health

Provides access to a downloadable archive of historic data on E. coli
monitoring results and various beach conditions collected at individual
Great Lakes beaches throughout Wisconsin. Pertinent variables include
E. coli, water temperature, number of bathers, wave height, water
clarity, wind speed, wind direction, and rainfall.

Wisconsin Beach Health is the one of two sites that archive historic data on E.
coli monitoring, as well as beach conditions in the Great Lakes. The other is
the Minnesota Lake Superior Beach Monitoring Program-Data Viewer, which
can be found at www.mnbeaches.org/gmap/DataViewer.html.

Open the main page (www.wibeaches.us) and click the “Historical
Data” link on the left-hand navigation menu.

On the “Historical Data” page, click the link for either “monitoring” or
“conditions data” in the first paragraph.

N

A.1.3. Depending on your selection, this will open either the “Beach Act

Monitoring Report” page or the “Beach Conditions Report” page.


http://www.mnbeaches.org/gmap/DataViewer.html
http://www.wibeaches.us/

A.1.4. On either the “Beach Act Monitoring Report” or the “Beach Conditions
Report” page, use the pull-down menus to select the “County”,
“Beach”, “Start Date”, and “End Date” of interest, and then click the
“Go” button.

A.1.5. A table will appear for online viewing. Click the “Click here to
download” link to download data as comma-separated values (.csv).
You can either “Open” the data directly (will launch in MS Excel) or
“Save” to a local directory and folder.




A.1.6.

Once data are open in MS Excel, you can expand, delete, or re-name
columns as desired. In order to view the dates and times under
“Collection Date”, click on the right edge of the column header (C) and
drag right until the values appear.

B3 Microsoft Excel - public_conditions_[2].csv_download.csv NEIE]
E] Eile  Edit “ew Insert Format Tools Dats  Window Help Type a question for help y_ & x
QAR S =-42) %l 100% - éAna\ ~10 -|B I U = =) 3 % » %8S E = ;v&vﬁvd
| < 2 ga E

c1 e # Caollection Date
A | B [5} E F | 6 | H [ 1 J | K [ L [ wm [ N [ —
| 1 [County  Beach Collection Date leer of Mumber of Wave heig YWawe heig Average w:Average wi Clarity des Air ternper Air temper Wind speeWind spee YWinm
| 2 |Manitowoc Red Arrow]  05/29/2003 12:22 u] 0 1BC Clear 18 C 10/mph Caln

| 3 |Manitowoc Red Arrow]  0B/02/2003 11:30) u] 0 02in 16 C Turbid 18 C 9/mph Caln

| 4 |Manitowoc Red Arro 0B/04/2003 11:45] o0 0 16 C Clear 19cC 8 mph Ligh'

| 5 |Manitowoc Red Arro 0B/09/2003 12:10| o0 0 4C Clear 13 C 12 mph Ligh'

| B |Manitowoc Red Arro 08/11/2003 11:05] o0 0 16 C Wery turhic 4c 13 mph Stro

| 7 |Manitowoc Red Arro 08/16/2003 11:00| o0 0 151 18 C Clear 2c 7 mph Ligh'

| 8 |Manitowoc Red Arrow]  0B/18/2003 11:30) 4 0 05t BC Turbid 21c 8/mph Caln

| 9 |Manitowoc Red Arro 0B/23/2003 12:15] 3 0 11t 18 C Wery turhic pEie 12 mph Ligh'

| 10 |Manitowoc Red Arro 0B8/25/2003 11:15] 15 0 251 18 C Wery turhic 2%C 158 mph Gus’

| 11 |Manitowoc Red Arrow]  0B/30/2003 11:00) 14 1 0251 4C Clear 2c 5/mph Caln

| 12 |Manitowoc Red Arrow] 070272003 10:25) 3 0 05t 4C Clear 32c 5/mph Caln

| 13 |Manitowoc Red Arro 070772003 11:20] o0 0 151 16 C Turbid 20c B mph Ligh'

| 14 |Manitowoc Red Arro 07 09/2003 12:35] o0 2 21 21¢ Wery turhic 21¢ 9 mph Ligh'

| 15 |Manitowoc Red Arro 071472003 11:40| o0 0 11 we Turbid 23C 12 mph Ligh'

| 16 |Manitowoc Red Arro 07/15/2003 7:40] o0 0 11 we Turbid 24C 11 mph Ligh—

| 17 |Manitowoc Red Arrow] 080772004 11:15) u] 0 3t 14C Turbid 19cC

| 18 |Manitowoc Red Arrow]  05/09/2004 11:30) u] 0 21t 16 C Turbid 23cC Ligh

| 19 |Manitowoc Red Arro 0B/14/2004 0:00) u] 0 1 13 C Turbid 2cC

| 20 |Manitowoc Red Arrow] 0841472004 11:05) u] 0 1 14C Turbid 2cC

| 21 |Manitowoc Red Arrow]  0B/23/2004 11:20) u] 0 1 13 C Turbid

| 22 |Manitowoc Red Arrow]| DB/28/2004 11:15) o a 13C Clear 23C

| 23 | Manitowoc Red Arro 08/30/2004 11:20| o0 0 05t 12cC Clear 28 C 5 mph Ligh

| 24 |Manitowoc Red Arrow]| OF/08/2004 11:10) o a 4 7c Wery turbic c Gus

| 25 | Manitowoc Red Arro 07 03/2004 11:25] o0 0 16 C Clear 18 C 8 mph Ligh

| 26 | Manitowoc Red Arro 07/12/2004 11:35] o0 0 05t 2Cc Clear 29C 4 mph Ligh

| 27 | Manitowoc Red Arro 07/14/2004 11:35] o0 0 05t 1| C Clear 28 C 4 mph Ligh

| 28 | Manitowoc Red Arrow]| OF/19/2004 11:40) o a 2C Clear 2B C Caln

| 29 | Manitowoc Red Arro 07 /26/2004 11:35] o0 0 05t 21¢ Clear rc 8 mph Ligh

| 30 | Manitowoc Red Arro 07/28/2004 11:20| o0 1 11 21¢ Clear rc 7 mph Ligh

| 31 |Manitowoc Red Arrow]| 08/11/2004 11:00) o a 13C Clear 18 C 21|mph Stro

| 32 |Manitowoc Red Arro 08/12/2004 11:30| o0 0 11 13C Turbid 19C 10 mph Ligh
33 [Manitowoc Red Arrow] - 08/16/2004 11:20] 0 0 11t \c Turbid 25 C =

W 4 » n\.csv_download.csvlpublic_conditions_(2).csv_downl [« | |
Draw~ [s |agtoshapes- N N OO H A G B A &-Z-A-== @ d

Ready SUM=2452405.367

For other formatting and editing procedures, see the MS Excel help menu.

Note: If data for the same variable are reported in two or more different
units (e.g., English and metric), they must be converted to common units
before building your model. (It does not matter which units you choose, as
long as they are consistent.) Failure to do so will reduce significantly the
predictive power of your model.

Common conversions include:

e Temperature:

Degrees F = ([Degrees C] * 9/5) + 32

e Rainfall: Inches = Centimeters * 0.393700787
¢ Wave ht./Lake level: Feet = Meters * 0.3048
e Wind speed: M.P.H. (Knots) = Meters-per-Second * 0.44704

Note: In order to include them in your model, categorical (qualitative)
variables for clarity, wind direction, and weather must be converted into
separate “0/1” (absence/presence) variables. For example, clarity (which has
3 possible values: “Clear”, “Turbid”, and “Very Turbid”) should be converted
into two 0/1 variables: “Turbid” (0/1) and “Very Turbid” (0/1). In any such
conversion, one of the possible conditions must be excluded. In this example,
“Clear” is the excluded variable, with clear conditions represented by a
combined value of O in the “Turbid” and “Very Turbid” variables.



A.1.7. Insert a new column by right-clicking on the header for column A and
selecting “Insert” from the menu. Repeat this step to create a second-
and a third new column.

B File Edit View Insert Format Tools Data Mindow Help Type a question for help
NS HBR G =-25 v - Bl -wm - u S % o WS
o~ | v ] [IE] kE
Al - e
TN 5 C [ O T E ] F [ 6 [ A [ 1T T J [ K [ LU =
| 1 | & Ccut County  Beach Caollection Date Number of Number of ¥Wave heig Wave heig Average w:Average w: Clamy des |
| 2 | S Comy Manitowoc Red Arrow  05/29/2003 12:22 1} 1} 01t BC Clear
| 3 | = Manitowoc Red Arrow  DB/02/2003 11:30 1) 1) 0.2in 16 C Turbid
| 4 | Manitowoc Red Arrow  0B/04/2003 11:45 0 0 1B C Clear
| 5 | Manitowoe Red Arrow  06/09/2003 12:10 0 0 e Clear
5] Manitowoc Red Arrow  06/11/2003 11:05 1] 1] 1BC “Wery turbic
7 | i o MWanitowac Red Arrow  06/16/2003 11:00 1 1 15 ft 18/C Clear
[ 8 | Delete Manitowoc Red Arrow  0B/18/2003 11:30 4 0 05t B C Turbid
| 2 | Clear Contents Manitowoc Red Arrow  06/23/2003 12:15 3 1} 1ft BC “ery turbic
| 10 | | Manitowoc Red Arrow  D6/25/2003 11:15 18 1) 245 ft 18 C Very turbic
11 | = Eormat Calls... Manitowoe Red Arrow  06/30/2003 11.00 14 1 0251 14¢C Clear
12 | Column Width... Manitowoc Red Arrowe  07/02/2003 10:25 3 o] 0.5 ft 14C Clear
| 13 | Hide Manitowoc Red Arrow  07/07/2003 11:20 1] 1] 148 ft 1BC Turbid
| 14 | = Manitowoc Red Arrow  07/09/2003 12:35 1) 2 21 21c Very turbic
| 15 | Unhide Manitowoe Red Arrow  07/14/2003 11:40 0 0 1ft e Turbid
| 16 | Manitowoc Red Arrow  07/16/2003 7:40 1} 1} 1ft 7ec Turbid
| 17 | Manitowoc Red Arrow  DB/07/2004 11:15 1) 1) 3ft 4C Turbid
| 18 | Manitowoc Red Arrow  08/09/2004 11:30 0 0 2ft 1B C Turbid
| 19 | Manitowoc Red Arrow  06/14/72004 0:00 1} 1} 1ft 13c Turbid
| 20 | Manitowoc Red Arrow  06/14/2004 11:05 1] 1] 1ft ue Turbid
| 21 | Manitowoc Red Arrow  DB/23/2004 11:20 1) 1) 1f 13C Turbid
| 22 | Manitowoe Red Arrow  0B/28/2004 11:15 0 0 13c Clear
| 23 | Manitowoc Red Arrow  0B/30/2004 11:20 0 0 05 f 12c Clear
| 24 | Manitowoc Red Arrow  07/06/2004 11:10 1) 1) 4 ft we Very turbic
| 25 | Manitowoc Red Arrow  07/08/2004 11.25 0 0 1B C Clear
| 26 | Manitowoc Red Arrow  07/12/2004 11:35 1} 1} 05t prilv Clear
| 27 | Manitowoc Red Arrow  07/14/2004 11:35 1) 1) 04 ft 18 C Clear
| 28 | Manitowoc Red Arrow  07/19/2004 11:40 0 0 21¢ Clear
| 29 | Manitowoe Red Arrow 077262004 11:35 0 0 05t 21¢ Clear
| 30 | Manitowoc Red Arrow  07/28/2004 11:20 1] 1 1ft 2C Clear
| 31 | Manitowoc Red Arrow  08/11/2004 11:00 1) 1) 13C Clear
| 32 | Manitowoc Red Arrow  08/12/2004 11:30 D 0 1ft 13C Turbid
3 Manitowoc Red Arrow  0B/16/2004 11:20 0 1ft {EN Turbid =
14 4 » i\ .csv_download.csvlpublic_conditions_(2).csv_downl / JJ jJJ
Draw =~ k& | AutoShapes- N ~ OB 4 O @ & | & - @ JB
Rready

A.1.8. To name the three new columns you created in A.1.7, first click on cell
Al (column A, row 1) and type “DATE_HRS_ UTC”. Next, click on cell

B1 and type “DATE”. Finally, click on cell C1 and type “HOURS_UTC”.

E] Eile Edit Yew Insert Format Tools Data  indow Help
5 = - 4| %] |[io0% B Arial $
T XV
A [ B C D E
| 1 |[DATE_HRS_UTC DATE HOURS _UTC ‘|Cuumy Beach Collection Date Mumnber of Mumber of YWave heig Wave heig Average w:Average w: Clarity des 2
| 2 | Manitowoc Red Arrow  05/29/2003 12:22 0 a 01 Bec Clear
| 3 | Manitowoe Red Arrow  D6/2/2003 11:30 0 1] 02in 16 C Turhid
[ 4 | Manitowoc Red Arrow  0B/04/2003 11:45 1} o 16 C Clear
| 5 | Manitowoe Red Arrow  06/09/2003 12:10 0 a 14c Clear
| 6 | Manitowoe Red Arrow  06/11/2003 11:05 0 a 16 C Wery turhic
| 7 | Manitowoc Red Arrow  0B/16/2003 11:00 1} o 151# 1B cC Clear
| 6 | Manitowoe Red Arrow  06/18/2003 11:30 4 a 05 ft Bc Turbid
| 9 | Manitowoe Red Arrow  06/23/2003 12:15 3 a 11t Bse Wery turhic
[ 10 | Manitowoc Red Arrow  0B/25/2003 1115 15 o 251 1B cC Wery turbic
[ 11 | Manitowoc Red Arrow  06/30/2003 11:00 14 1 0.25 ft 14C Clear
| 12| Manitowoe Red Arrow 07 /02/2003 10:25 3 a 05 ft 4c Clear
[ 13 | Manitowoc Red Arrow  07/07/2003 11:20 1} o 151# 16 C Turbid
[ 14 | Manitowoc Red Arrow  07/09/2003 12:35 1} 2 2f 21C Wery turbic
| 15 | Manitowoe Red Arrow  07/14/2003 11:40 0 a 11t 7c Turhid
| 16 | Manitowos Red Arrow  07/15/2003 7:40 1} 1] 1ft 17 Turhid
[ 17 | Manitowoc Red Arrow  0B/07/2004 1115 1} o 3ft 14C Turbid
| 18| Manitowoc Red Arrow 060972004 11:30 0 a 2 ft 16 C Turbid
| 19| Manitowoe Red Arrow  0B/14/2004 0:00 0 1] 1ft 13c Turhid
[ 20 | Manitowoc Red Arrow  0B/14/2004 11:05 1} o 1f 14C Turbid
| 21 | Manitowoe Red Arrow  06/23/2004 11:20 0 a 11t 13c Turbid
| 22 | Manitowoe Red Arrow  D6/28/2004 11:15 0 1] 13c Clear
[ 23 | Manitowoc Red Arrow  0B/30/2004 11:20 1} o 05t 12cC Clear
| 24 | Manitowoc Red Arrow  07/06/2004 11:10 0 a 4 ft 7c Wery turhic
| 25 | Manitowoe Red Arrow 07 /08/2004 11:25 0 a 16 C Clear
| 26 | Manitowoc Red Arrow  07/12/2004 11:35 1} o 05t 2|C Clear
| 27 | Manitowoc Red Arrow 0771472004 11:35 1) o 04 ft 18 C Clear
| 26 | Manitowoe Red Arrow  07/19/2004 11:40 0 a 21c Clear
[ 29 | Manitowoc Red Arrow  07/26/2004 11:35 1} o 05t 21¢ Clear
{30 | Manitowoc Red Arrow  07/28/2004 11:20 1) 1 11 21cC Clear
| 31| Manitowoe Red Arrow  08/11/2004 11:00 0 a 13c Clear
{32 | Manitowo: Red Arrow  08/12/2004 11:30 1} o 1ft 13cC Turbid
Manitowoe Red Arrow 08/16/2004 11:20 1} a 11 m"c Turbid =
W « » n]\.csv_download.csvlpublic_conditions_(2).csv_downl 14 jjJ
Draw ~ AutnShapes - W [ C o ] ]
Edt
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Note: Wisconsin Beach Health data are reported in Central Daylight Time
(CDT). Other sources listed in this report use Coordinated Universal Time
(UTC), also known as “Zulu Time,” which is effectively the same as Greenwich
Mean Time. A UTC converter is available at http://hurricanes.noaa.gov/zulu-
utc.html. For the Central time zone, UTC = CDT + 5 hours.

Note: As you build your input data set for Virtual Beach or another statistical
package, you will need to match E. coli monitoring data to the measured
values of your chosen explanatory variables, according to date-and-time of
collection. Matching individual entries can be difficult, however, on account of
differences in the time intervals at which different variables are reported
(e.g., daily versus hourly). A more efficient approach is to create common
time-reporting values in your respective data tables, which can then be used
to “join” the tables into a single table of just those dates and times for which
E. coli was measured.

Various MS Excel functions can be used to combine time-interval values (i.e.
year, month, day, and hour) into a single value for this purpose. An example
follows. (For procedures on importing and “joining” tables using queries in MS
Access, see Section 6 of this report, “Formatting Data for Model-Building.”)
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A.1.9 To calculate the hour-of-day in UTC (column C: “HOURS_UTC”), click
on cell C2 and type the following function:

=TEXT((IF(((MINUTE(F2))>30),(HOUR(F2)+6),(HOUR(F2)+5))),"00")

Hit “Enter.” The result should be a two-digit, rounded value for the
hour-of-day that is between 5 and 6 hours ahead of Central Daylight
Time (depending on the minutes listed under “Collection Date” in
column F). Copy this function by clicking in the lower right corner of
cell C2 and dragging to the end of the table.

EZMicrosoft Excel - public_conditions_[2].csv_download.csv _|=| x|
E] Ele Edit ¥ew Insert Format Iools Data  Window Help Type a question for help ~ - &8 X
JEHdR g =~-2) &l 100w - EAr\a\ 10 B I U E=EZ=$ % » 5 % EE l-&-é-d
> .| > @ 4 B B

c2 - A =TEXT(IF((VINUTE(F2))>30) (HOUR(F2)48) (HOUR(F 2)+5))),"00")

A [ B I © [ o T E ] F G H 1 J T kK T LT M =
| 1 |DATE_HRS_UTC DATE HOURS UTC County Beach | Collection Date  Number of Number of Wave heig Wave heig Average wi Average w: Clarity desﬂ:‘
| 2 | 17 Manitowoc Red Arow  05/29/2003 12:22 a a 0.1ft 18 C Clear
| 3 | 16 Manitowoc Red Arow  06/02/2003 11:30 a a 0.2/in 16 C Turbid
| 4 | 17 Manitowoc Red Arow  06/04/2003 11:45 a a 16 C Clear
| 5 | 17 Wanitowoc Red Arrow 060942003 12:10 o o 4c Clear
| G | 16 Wanitowoc Red Arrow  06/11/2003 11:05 o o 16C Wery turbic
| 7 | 16 Wanitowoc Red Arrow  06/16/2003 11:00 o o 151 1Gsc Clear
| G | 16 Manitowoc Red Arrow  06/18/2003 11:30 4 o 0.5 f 1Gsc Turbid
| 9 | 17 Wanitowoc Red Arrow  06/23/2003 12:15 3 o 11t 1Gsc Wery turbic
| 10 16 Wanitowoc Red Arrow  06/25/2003 11:15 14 o 251 1Gsc Wery turbic
| 1] 16 Wanitowoc Red Arrow  06/30/2003 11:00 14 1 0.25ft 4c Clear
| 12| 15 Manitowoc Red Arrow  07/02/2003 10:25 3 o 0.5 f 4c Clear
| 13 16 Wanitowoc Red Arrow  07/07/2003 11:20 o o 151 16C Turbid
| 14| 18 Manitowoc Red Arrow  07/09/2003 12:35 o 2 2f 21¢ Wery turbic
| 15 17 Wanitowoc Red Arrow  07/14/2003 11:40 o o 11t 17C Turbid
| 16| 13 Manitowoc Red Arrow  07/15/2003 7:40 o o 11t 17cC Turbid
| 17 | 16 Manitowoc Red Arrow  0B/07/2004 11:15 o o I 14c Turbid
| 18| 16 Manitowoc Red Arrow  0B/09/2004 11:30 o o 2f 16C Turbid
| 19 05 Manitowoc Red Arrow  06/14/2004 0:00 o o 11t 13¢ Turbid
| 20| 16 Manitowoc Red Arrow  06/14/2004 11:05 o o 11t 14c Turbid
| 21 | 16 Manitowoc Red Arrow  06/23/2004 11:20 o o 11t 13¢ Turbid
| 22 | 16 Manitowoc Red Arrow  0B6/28/2004 11:15 o o 13¢ Clear
| 23| 16 Manitowoc Red Arrow  0B/30/2004 11:20 o o 0.5 f 12¢ Clear
| 24 | 16 Manitowoc Red Arrow  07/06/2004 11:10 o o 4t 17cC Wery turbic
| 25 | 16 Manitowoc Red Arrow  07/08/2004 11:25 o o 16C Clear
| 26 | 17 Manitowoc Red Arrow  07/12/2004 11.35 o o 0.5 ft 2c Clear
| 27 | 17 Manitowoc Red Arrow  07/14/2004 11.35 o o 0.5 ft 18 C Clear
| 28 | 17 Manitowoc Red Arrow  07/19/2004 11:40 o o 21c Clear
| 29 | 17 Manitowoc Red Arrow  07/26/2004 11.35 o o 0.5 ft 21c Clear
| 30 | 16 Manitowoc Red Arrow  07/28/2004 11.20 o 1 1 21c Clear
[ 31 | 16 Manitowoc Red Arrow 0871172004 11.00 o o 13¢C Clear
[ 32 | 168 itowoc Red Arrow 0871272004 1130 o o 1 13¢C Turbid

S itowoc Red Arow08/16/2004 11.20 a a 1t 19c Turbid =

M 4 » M|\ .csv_download.csylpublic_conditiol ).cov_downl [« | 4»”_‘
Draw~ L | AutoShapes- S\ w 1O A ol 7 @ & &vﬁvévf?ﬁﬂjﬁ

Ready

Note: In order to correctly specify your model, your input data must be
sorted in the correct chronological order. Your time-reporting values should
therefore begin with the year, followed by the month, day, and hour. Also, be
sure to include period-separators between the year, month, day, and hour
(e.g., 2003.05.29.12 as opposed to 2003052912). This will prevent Virtual
Beach from misinterpreting them as long integers, instead of dates.
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A.1.10. To calculate “DATE” (column B), click on cell B2 and type the
following function:

=CONCATENATE((YEAR(F2)),"." (TEXT((MONTH(F2)),"00™)),"." (TEXT((DAY (F2)),"00")))

Hit “Enter.” This should return a date value (e.g., “2003.05.29” for
May 29, 2003). Copy this function by clicking in the lower right corner
of cell B2 and dragging to the end of the table.

A.1.11. To calculate date-plus-hour in UTC (“DATE_HRS_UTC”; column A),
click on cell A2 and type the following function:

=CONCATENATE(B2,".",C2)

Hit “Enter.” This should return a date-plus-hour (e.g., “2003.05.29.13”
for 1300 hours UTC on May 29, 2003). Copy this function by clicking in
the lower right corner of cell A2 and dragging to the end of the table.

B3 Microsoft Excel - public_conditions_[2].csv_download.csv NEIE]
E] Eile  Edit “ew Insert Format Tools Dats  Window Help Type a question for help y_ & x
DEHB @R[ =2 5lw00% - B Arial MRS a8 % » B
4 < 2 ga E

A2 A A =CONCATENATE(E2,".".C2)
A [ B | © [ o [T E ] F [ G H 1 J T K [ L [ wm [—

1 |DATE HRS UTC DATE HOURS_UTC County  Beach Collection Date MNumber of Numnber of Wave heig \Wave heig Average w:Average w: Clarity desﬂﬁ

| 2 |2003.05.28.17 2003.0529 17 Manitownoc Red Arrow  05/29/2003 12.22 o o 01t 18 C Clear

| 3 |2003.06.02.16 2003.08.02 16 Manitownoc Red Arrow 080272003 11.30 o o 0.2/in 16 C Turbid

| 4 |2003.06.04.17 2003.08.04 17 Manitownoc Red Arrow  0B/04/2003 11:45 o o 16 C Clear

| 5 |2003.08.08.17 2003.08.09 17 Manitownoc Red Arrow  0B/09/2003 12:10 o o 14cC Clear

| 6 |2003.06.11.16 2003.08.11 16 Manitownoc Red Arrow 081172003 11.05 o o 16 C Wery turbic

| 7 |2003.06.16.16 2003.06.16 16 Manitownoc Red Arrow  0B/16/2003 11.00 o o 151 18 C Clear

| 8 |2003.06.18.16 2003.06.18 16 Manitownoc Red Arrow  0B/18/2003 11.30 4 o 0.5 ft 18 C Turbid

| 9 |2003.08.23.17 2003.08.23 17 Manitownoc Red Arrow  0B/23/2003 12:15 3 o 1 18 C Wery turbic

| 10 |2003.08.25.16 2003.08.25 168 Manitownoc Red Arrow  0B/25/2003 1115 1% o 25t 18 C Wery turbic

| 11 |2003.06.30.16 2003.08.30 16 Manitownoc Red Arrow  08/30/2003 11.00 14 1 025 f 14cC Clear

| 12 |12003.07.02.15 2003.07.02 15 Manitownoc Red Arrow  07/02/2003 10.25 3 o 0.5 ft 14cC Clear

| 13 |2003.07.07.16 2003.07.07 16 Manitownoc Red Arrow 070772003 11.20 o o 151 16 C Turbid

| 14 |12003.07.08.18 2003.07.09 18 Manitownoc Red Arrow  07/09/2003 12.35 o 2 2/ft 21c Wery turbic

| 15 |2003.07.14.17 2003.07.14 17 Manitownoc Red Arrow  07/14/2003 11:40 o o 1 17 C Turbid

| 16 |2003.07.15.13 2003.07.15 13 Manitownoc Red Arrow  07/15/2003 7.40 o o 1 17 C Turbid

| 17 |2004.06.07 .16 2004.08.07 18 Manitownoc Red Arrow  0B/07/2004 1115 o o 3ift 14cC Turbid

| 15 |2004.06.02.16 2004.08.09 16 Manitownoc Red Arrow  0B/09/2004 1130 o o 2/ft 16 C Turbid

| 19 |2004.06.14.05 2004.08.14 05 Manitownoc Red Arrow  06/14/2004 0.00 o o 1 13¢C Turbid

| 20 |2004.06.14.16 2004.08.14 16 Manitownoc Red Arrow  08/14/2004 11.05 o o 1 14cC Turbid

| 21 |2004.06.23.16 2004.08.23 16 Manitownoc Red Arrow  08/23/2004 11.20 o o 1 13¢C Turbid

| 22 |12004.06.28.16 2004.08.28 18 Manitownoc Red Arrow  0B/28/2004 1115 o o 13¢C Clear

| 23 |2004.06.30.16 2004.08.30 16 Manitownoc Red Arrow  0B/30/2004 11.20 o o 0.5 ft 12C Clear

| 24 12004.07.06.16 2004.07.06 16 Manitownoc Red Arrow  07/08/2004 1110 o o 4ft 17 C Wery turbic

| 25 |12004.07.08.16 2004.07.08 16 Manitownoc Red Arrow  07/08/2004 11.25 o o 16 C Clear

| 26 |12004.07.12.17 2004.07.12 17 Manitownoc Red Arrow  07/12/2004 11.35 o o 0.5 ft 2c Clear

| 27 |2004.07.14.17 2004.07.14 17 Manitownoc Red Arrow  07/14/2004 11.35 o o 0.5 ft 18 C Clear

| 26 |12004.07.18.17 2004.07.19 17 Manitownoc Red Arrow  07/19/2004 11:40 o o 21c Clear

| 29 |12004.07 2617 2004.07.26 17 Manitownoc Red Arrow  07/26/2004 11.35 o o 0.5 ft 21c Clear

| 30 |2004.07.28.16 2004.07.28 16 Manitownoc Red Arrow  07/28/2004 11.20 o 1 1 21c Clear

| 31 |2004.08.11.16 2004.08.11 16 Manitownoc Red Arrow 0871172004 11.00 o o 13¢C Clear

32 [2004.0812.16 4 08.12 18 Manitownoc Red Arrow  08/12/2004 11.30 o o 1 13¢C Turbid

s , Manitowoc Red Arrow  08/16/2004 11.20 a a 1t 19c Turbid =

H 4 b N N [« | _»”J
Draw~ Lg |AutoShapes- N N OO B 4 < B & H-Z-A-==2 @ .jﬁ

Ready

A.1.12. Before closing the table, save it in MS Excel format. From the MS
Excel pull-down menu in the upper left-hand corner, select “File” >
“Save as...”, browse to a directory to save in, name the file something
like “[location]_conditions_[year(s)]”, and select the most recent
version of MS Excel as the file type (*.xls).
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B.1.

B.1.1.

Meteorological and Nearshore Conditions

CoastWatch - Great Lakes Node

Provides access to real-time data from automated observation stations
around the Great Lakes through a Google Maps interface. Includes
automated airport weather observing stations (AWOS and ASOS),
coastal marine automated network (C-MAN) stations, data buoys, and
other sources. Depending on the source, pertinent variables may
include air temperature, water temperature, wind speed, wind
direction, and wave height.

CoastWatch is a good way to identify different types of observation stations
in the vicinity of your beach. Accessible data are in metric units and are listed
by Day-of-Year (as opposed to calendar date). Once you have located a
station and determined that data collected there are useful for building your
model, or for making real-time predictions, you may want to switch to one of
the other data gateways listed below in sections B.2. — B.7.

Open the CoastWatch “Realtime Marine Observations” page
(http://coastwatch.glerl.noaa.gov/marobs) and click the first link
under “ALL OBSERVATIONS: Data via Google Maps”. (If you are
interested in one particular type of station, explore the Google Maps
links under the individual categories.)

™
" -8 x

Q - O - d @ ;] ‘ /.-“ ‘:\7‘ 5‘(‘ v i »‘ File Edit Yiew Favorites »‘Addreaa |2_1 htm://cnasmatch.g\arl.maaj Beo
: NOAA / GLERL / CoastWatch Great Lakes Node =

Daily Summary of Great Lakes NOAAPORT Realtime Marine Observations

Most recent observation: 02:15 GMT, DOY 166, 2009 (Jun 15, 2009)
This page is updated hourly at approx. 18 minutes past the hour

Only stations containing data for current day are listed

» ALl OBSERVATIONS:

Diata via Google Maps S228% | Data only (g200916600 Imd) | Data format
» Timeseries Flots: air temp | dew paint | wind dir | wind speed | wind gust | cloud cover | pressure | water temp | wave height |
wawe period

»Buoys (21) 45001 45002 45003 45004 45005 45006 45007 45003 45012 45132 45135 45136 45137 45139

G Osta via Googls Maps g5 45143 45147 45149 45151 45154 45159
Data only | Imagefdap

ABANE AGNMWS APNM4 BHRIZ BIGN4 BSBEM4 BUFNE CELOT CEBRW3 CHIZ CLEM4 CMTI2
CHDO1 DBLING DISW3 DTLM4 DULMS FPTIMA FTGMA GOMME GELO1 GRMMA GTLIM4A

> CMAN Stations (72) GTRMA HHLOT HREMA KNSW3 KWW LDTMA LPNMA LSCMA LTRMA MACKMA MCGMA

(includes GLERL NDBC WS, NOS)
Data via Google Maps
Data only | lmagetdap

FACY IS MIGHMA MU MM MRHOT NABMA MIANG OLCNG OSGNG OTHMA OW01
PCLMA PILMA PNGW3 PHLMA PSCM4 PSTNG PTIMA PYGAWS RCKMA RCRNG ROAMA

RPRNE SEIOT SBLM4 SGHYWI SJOM4 SLvME SUPNG SWNMA SYWPM4A SRHWS THING -
ITHLO1 THROT WHRIZ WHERM Y GNNE

»(1.5. Coast Guard Stations (1)
CED Data via Google Maps 120G
Data only | Imagehdap
»Ship Reports (3)
Data via Google Maps (CG2960 CGOS YWE3B0E
Data only | Imagetdap
»Other Marine Reports (7)
Data via Google Maps CMPO1 CY G4 NREPT PRIMA SPTM4 TAYWAS WFPNM4
Data only | ImageMap

ACE AKR ANJ APN ART ASX BAX BEH BFW BIY BJJ BKL BUF CGF CKC CLE CMX COQ
DET DK DLH DTW DUH DYT ENW ERI ESC ETE GKI GRA GRB GYY HYR HZY 130 WD
» Surface Airways Stations (112) |JHW LDM LPR MBL MBS MCD MDY MKE MKG MMM MTVY MWC ONZ ORD OSC P58 Pa9
Data via Google Maps PHM PLN PTK PWK RAC ROG SAW SBEM SBN SJ% SUE SUW SYR TDZ TOL TTF TVC TW
Data anly | Imagehdap UES UGN WPZ WAL WEBE WC WCO WGED WHC WPS WAR WWE WWICWWE HCA XD
POHA XHM KTO YAM YEK YHM YIP YRZ YLD YNG YPQ YOA YQG YOT VSB YSN YTR YTZ
Y YRU YRZ YYZ YIE VIR ITB

»Two-week archive of daily NMOAAPor files
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B.1.2. A standard Google Maps interface will open.

To zoom in or out, use the “+/-“ bar in the upper left-hand corner of
the map.

To pan, use the 4-direction arrows in the upper left-hand corner, or
simply click inside the map, hold, drag, and release.

To change the background of the map, click on one of the buttons in
the upper right-hand corner of the map.

“Map” = standard map view (roads, water, parks, city and place
names).

“Satellite” = satellite imagery.

“Hybrid” = satellite imagery with roads and city/place names on
top.

“Terrain” shows topographic relief.

16



B.1.3. Once you have navigated to the vicinity of your beach, click on a point
of interest. This will open a window with basic information about the
selected station.

B.1.4. Clicking on the “View Data” link within the pop-up window will take
you to a web page summarizing current and recent conditions at that
station.

17



Note: Data are listed by year, day-of-year (DOY, 1-366), and Coordinated
Universal Time (UTC). The last entry is the most recent of the list — typically
within the last hour. Values of 999 represent unmeasured variables. A DOY
converter is available at http://disc.gsfc.nasa.gov/julian_calendar.shtml. A
UTC converter is available at http://hurricanes.noaa.gov/zulu-utc.html.

Note: If you leave a station data page open for an hour or longer without
clicking the refresh button in your Web browser, the most recent listing will
become out-of-date. Be sure to hit the refresh button if you intend to use the
data as real-time predictors.

B.1.5. To view data for previous dates — limited to the same calendar year —
enter a new day-of-year in the box next to “Enter New DOY (001-
366)”.

For more extensive access to historic/archived data from surface weather
observing stations, use the Online Climate Data Directory (B.5). For
historic data from Great Lakes buoys or C-MAN coastal stations use the
National Data Buoy Center (B.6).
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B.2.

B.2.1.

Internet Weather Source

Provides quick access to real-time data from surface weather
observing stations (typically located at regional airports). Pertinent
variables include air temperature, wind speed, wind direction, 24-hour
rainfall, and sky conditions (e.g., clear, scattered, overcast...).

The Internet Weather Source does not have a map interface. To locate or
map an automated weather observing station in relation to your beach use
the CoastWatch Great Lakes Node (B.1). (Click on the link to the Google
Maps interface under “Surface Airways Stations” or go directly to:
www.qglerl.noaa.gov/marobs/php/data.php?sta=6.)

The Internet Weather Source does not provide access to data from Great
Lakes buoys or C-MAN coastal stations. For these data, see the National
Data Buoy Center (B.6).

Data accessible through the Internet Weather Source are limited to the
last 24 hours only. To access historic/archived data for model-building or
other purposes, use the Online Climate Data Directory (B.5).

Open the main page (http://weather.noaa.gov) and scroll down the
first pull-down menu (“Select a state...”) to your state, select it, and
click “Go.”

Note: The nearest automated weather observing station may, in fact, be in a
neighboring state. If you are unsure, use the CoastWatch — Great Lakes
Node (B.1) for “Surface Airways Stations” (www.glerl.noaa.gov/marobs/
php/data.php?sta=6).
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B.2.2. On the page that opens for your state, under “Current Weather
Conditions,” scroll down the first pull-down menu (“Select a
location...”) to the weather station of interest, then click “Go.”

B.2.3. A “Current Weather Conditions” page will open for the selected station,
listing the most recent (within the hour) wind speed and direction,
temperature, sky conditions, and 6- and 24-hour rainfall totals.

Precipitation
Totals

20




Note: Reporting times listed for 6- and 24-hour precipitation are not real-
time. A single value for 24-hour precipitation is reported each day — at or
around 12:00 UTM (7:00 am CDT, 8:00 am EDT). This marks the start of the
“hydrologic day.” Reporting times for 6-hour precipitation vary.

B.2.4. For Great Lakes beaches in the central time zone, change the time
listed for the different variables from the default (EDT) to CDT using
the “Conditions at” pull-down menu.

B.2.5. Add the “Current Weather Conditions” page for the selected location to
your list of favorites in your Web browser. (This will enable you to
return to the station page to receive updated conditions at any time.)

21



Notes

22



B.3

B.3.1.

Daily Hydrometeorological Data

Provides links to daily recorded 24-hour precipitation totals measured
at Cooperative Observer Program (COOP) sites in Wisconsin and other
states. Maintained by the National Weather Services’ Weather Forecast
Office at Milwaukee/Sullivan, Wisconsin.

While their data are collected and reported by volunteers and are available
only at 24-hour intervals, COOP stations are more common than AWOS and
ASOS airport stations and are therefore more likely to occur in close proximity
to your beach. Unlike the airport stations, though, COOP sites are not
included in the CoastWatch - Great Lakes Node maps (B.1). To see if there
is a COOP station nearer to your beach use the Online Climate Directory -
Daily GIS link (B.4): http://qgis.ncdc.noaa.gov/website/ims-
cdo/sod/viewer.htm.

Note: The 24-hour rainfall totals are reported each day as of 12:00 UTM
(7:00 am CDT). Depending on how long after this hour you collect your beach
water sample, and how far away the nearest airport weather observing
station is relative to the COOP site, antecedent rainfall based on COOP data
may be more or less accurate than data available from the Internet
Weather Source (B.2). As discussed in the “Using Online Sources vs. Field-
Collected Data” section of this report, partial regression slope coefficients for
similar variables measured at different locations, and their associated p
values (measures of statistical significance), will determine which of the two
rainfall totals is a better predictor of E. coli at your beach.

Open the “Daily Hydrometeorological Products” page at
www.crh.noaa.gov/product_sites.php?site=MKX&product=HYD. This
page lists a series of links to National Weather Service Forecast
Offices, including today’s COOP data for the different areas.

4-------"-"-"-"-----

23


http://gis.ncdc.noaa.gov/website/ims-cdo/sod/viewer.htm
http://gis.ncdc.noaa.gov/website/ims-cdo/sod/viewer.htm
http://www.crh.noaa.gov/product_sites.php?site=MKX&product=HYD

B.3.2. For Wisconsin stations, scroll down and click the link for “MKX -
Milwaukee/Sullivan, WI1.” This will open a new page (shown below),
listing COOP sites by region (e.g., “NORHTEAST"). 24-hr totals (as of

7:00 am CDT) are listed under “PCPN”.

O

B.3.2. Data are available for the previous six days, as well. Clicking on the
numbered links to the right of “Versions:” will list the data for previous

days. Version “1” is today. Clicking “6” will return data five days prior

to today.
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B.4.

B.4.1.

Online Climate Data Directory — Hourly

Provides access through a map interface to archived/historic hourly
data from airport weather observing stations, among other sources.
Part of the National Climate Data Center (NCDC). Pertinent variables
include air temperature, wind speed and direction, antecedent rainfall,
and sky conditions (e.g., clear, scattered, overcast, etc.).

Note: The Climate Data Directory — Hourly is the only online access point
for historic hourly data from AWOS and ASOS airport weather observing
stations. Depending on your IP address, access may entail a fee. (If you have
a web address ending in “.gov” or “.edu”, the download will be free;
otherwise, there will be a fee, which is payable online). Historic data collected
at buoys and C-MAN stations are available for free from the National Data
Buoy Center (B.6).

Note: NCDC data are reported at different intervals: monthly, daily, hourly,
and sub-hourly. Generally-speaking, hourly data are the most relevant for
building beach water quality models, since E. coli concentrations and other
beach conditions vary over relatively short intervals. That said, daily-reported
data on 24-hour precipitation may be more useful than hourly-reported data,
in situations where the station in question is closer to your beach than the
nearest station reporting in hourly increments. This may be the case with
COOP stations — which are not included in the hourly version of the directory.
To see whether any such stations exist near your beach, see the Online
Climate Directory - Daily (B.5).

Open the “Surface Data: Hourly” section of the NCDC data download
page at www.ncdc.noaa.gov/oa/climate/climatedata.html#hourly. Next
to the heading “Global and U.S.--Integrated Surface Hourly”, click the
button for “GIS Map”.
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http://www.ncdc.noaa.gov/oa/climate/climatedata.html#hourly

B.4.2. In the map page that opens, zoom to the vicinity of your beach by one
of two methods: (1) Type the name of a location and click the
“Search” button. Beneath the heading “Map Search”, click the result
that matches your desired location (the map will automatically zoom to
that location). (2) Click the “Zoom In” button on the upper left corner
and draw a box around your area of interest.

B.4.3. To move around, click “Shift Map”, click any point, hold, and drag.
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B.4.4. To make the map easier to read, click the “Data Type” tab on the right
side of the page, un-check the boxes next to “Cities” and “US Minor
Cities”, click the “Refresh Map” button, and check the box next to
“Auto Refresh”.

B.4.5. To begin the process of accessing station data, click the “ldentify
Location” button (see above) and then click on your station of interest.
This will open a table, just below the map, summarizing basic
information on the station or stations that you select. Summary
information includes various station identifiers, geographic
coordinates, a “Begin Date” (i.e. the start date of data collection at
each station), and an “End Date”, as well as links to “Data”.

Note: As illustrated above, two stations may appear to occur in the same
location. Typically in such cases, one of the stations replaced the other at
some point in time. Check the “Begin Date” and “End Date” to determine
which station/source you want to access. Depending on the dates, you may
want both.

Note: If you are building your model mid-season, the “End Date” for
currently-operated stations is typically within the past week, so there should
be no significant gap between the most recent archived data and the real-
time data, and therefore no need to use preliminary or unverified data. If you
want seamless data (no gap) use the Internet Weather Source (B.2) to
gather data for a few days prior to accessing archived hourly data.

Note: Stations that appear to be located immediately at (or just beyond) the
shoreline may be C-MAN coastal stations or Great Lakes buoys. Check the
map interface of the National Data Buoy Center (B.6) to see if they are. If
S0, you can access their data, for free, through that site.
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B.4.6. Click the “Data” link in the station summary table to open the “Data”
page. Using the pull-down menus, select a start date (“From™) and an
end date (“To”).

B.4.7. Check the circle next to “Select Only Obs. on the Hour” (above) and
click “Continue”. In the page that opens (below) click the “View
Inventory” link to review a list of the available data before proceeding.

>

O - Ij E ;‘] ‘ /-“ \;‘\’/ 6‘[‘ TR 7| File Edit WView Favorits
Q NOAA Satellite and Information Service VVV National Climatic 4

Data Cent
National Environmental Satellite, Data, and Information Service (NESDIS) U.5. Departme .i ”af (‘:‘(“,l.ﬁ,

Address I@j http://:du.n:\j:nuaa‘gw/cg\j Bco ‘ -7

a

DOC > NOAA > NESDIS > NCDC Search Fisld: Search NCDC

Land-Based Data / ITDC CDO f Product Search / Help

NNDC CLIMATE DATA ONLINE =[]
File Edit View Favorites | A
ek - O - [ B
DS3505 - Swface Data, Howly Global, Request § v BT &S & Tl
Address |i v| B ca ‘Umk5|@ -
Entire Dataset / Selected Stations - includes 1 stations (Sez selacied stations =
Date Range (Year / Month / Day / Hour ) USAF WBAN STATION NAME
2006/05/23/00 to 2008/09/01/23 - ' Tz6424 99993 RACINE
—=—" 726424 99999 RACINE
Selected Output Format: P L 726424 99999 RACINE
Selected Qutput Media: - -
ELH ---" Total Surface Hourly Observe
Hourly Obs Availﬂb‘l’e:— Total Station-Yesrs: 3
View InVenlD% =
Output Fﬂew (bytes): 4 LI_I
19506600 ’7 | ‘a Internat 7

¥ Inventory Review: I have reviewed the Inventory File to see if the requested period of record is

available Jefore ordering. Some time periods or elements may be missing. For howly global data,
many stations do not report every hour, but once every 3 hours, and sometimes only dwing daylight
hours. b

IMPORTANT! Please enter a valid email address below so we can notify you when your request has
finished processing.

E-mail Address:

Submit Request
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B.4.8. After viewing the inventory, check the box next to “Inventory Review”,
type your email address in the space provided, and click the “Submit
Request” button. This will open the verification window shown below.
Leave this window open — minimized is okay — until you receive a
verification email.

?| File Edit View Favorites ”‘AddfeaSlﬂj http:f/:du.n:dcnuaa.gwfcgij aGD ‘ ’.r’ -ax

O'J'\ﬂlﬂ :‘l|/r‘

NOAA Satellite and Information Service V\/V N"“Dgﬂ‘tcgmﬂlﬂc
National Environmental Satellite, Data, and Information Service (NESDIS) 1.5, pepartmact o1 Comerin

DOC > NOAA > NESDIS > NCDC Search Field: Search NCDC

Land-Based Data / NNDC CDO / Product Search f Help

NNDC CLIMATE DATA ONLINE

DS3505 - Smface Data, Howrly Global, Request Verification

Tour DS3505 - Surface Data, Houtly Global request - CDO01669540 has been submitted for
processing

Tou will be notified by email at Adam.Mednick@Wisconsin.gov when processing has completed for
VOUF FECuEst,

NOTICE! Click on the following URL to access your files:

http://wwwl nede.noaa bioyders/CD02006921921019 him],
3 A
PrivacyPoy Mgt TS gov e

httplicdo.ncde.noaa. d.pl

Downloaded Mon Jun 22 17:22:12 EDT 2000

Last Updated Thursday, 17-Nov-2005 08:52:39 BDT by nede. webmaster@noaa. gov.
Plaase see the NCDC Coniact Page if you have or

B.4.9. When you receive your verification email, click the URL link in the
center of the Verification window (above). This will open a Data Access
page (below).

W
TR

{‘| EIREY ”‘ File Edit View Favorites »‘Addr’eSSl@jhtu::f/wwwl.ntd(nnaa.guwj Be

=

-

Q NOAA Satellite and Information Service VVV National Climatic

National Environmental Satellite, Data, and Information Service (NESDIS) 5 ,,,rm,,,‘!?ﬂtﬂ E‘fnle" Y

DOC > NOAA > NESDIS > NCDC Search Field; Search NCDC

Land-Based Data / MNDC CDO { Product Search f Help

NNDC CLIMATE DATA ONLINE

DS3505 - Swiface Data, Howly Global, Data Access

Request ID: CD001669540

NOTICE!

From the time you subtitted your request it will be several minutes (up to 24 hours for larger volumes)
before your data, data inventery and station list files are available. For this reason it is recommended
that you bookmark this web page for future reference and access to your files. You will also
receive email notification when your data files are ready.

This web page and the data files / web forms listed below will be available for 7 days, after which they will
be deleted from NCDC's web server.

’ File Size
File Contents Access URL et )
DE3305 - Surfece Date, Houtly
ity noas o pub/orderaN0EO2192101 Dedat htad 72026400
Global - et Form ]
DR3303- Suface Date Houly |\t o firuborders/ 005921921019 et bt 19506600
htbp:ffrurw] nodo nosa. gov/pub/orders/2006921 92101 9dt tat
P ] s noss govpublonders B
DE3305 - Surfece Date, Houtly
b ] oo noss gov/pubionders/a00692192101 Biny tat B
Cohal - nventory
Station List bt ] e de. o s o/l /onders 200607152101 St tat a5
DS3505 - Surface Date, Hourly e ettt
P bttt s de o s govipublordsrs 00602192101 Bdoc k. | 6% email
ol Fopmat dnpusmentation -
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B.4.10. On the “Data Access” page, right-click on the second URL link (“...
Surface Data, Hourly Global - Data File), select “Save Target As...”
from the right-click menu, name the file, set the file type to Text
Document (*.txt), and click “Save”.

B.4.11. Open MS Excel. From the MS Excel pull-down menu (in the upper left
corner), select “File” = “Open”. In the “Open” window, select “Text
Files” from the “Files of type:” pull-down menu. Double-click on the
text file you created in step B.4.10.
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B.4.12. A “Text Import Wizard” will open. In Step 1, check the circle for
“Delimited” and click the “Next>" button.

B3 Microsoft Excel - Book2 NEE
B File Edit View Insert Format Tools Data ‘Window Help Type a question for help .8 X
D3Oz -4 &l wow - @ MELI %or WM EEL-S-A-H

‘BB RE=R "] & = Renly with Changes. .. End Review...
Al - 53
AT 8 T ¢ T o [ E T F T 6 [ H [ T [ J T K T[T L [ M [ NTo0oTT
1 1 =

| 2

EN

% Text Import Wizard - Step 1 of 3 2 x|
B The Text Wizard has determined that your data is Fixed Width.

Ea IF thisis correct, chonse Next, or choose the data typs that best describes your data.

En riginal data byp

9| A & that best describes your data:

i} Characters such as commas or tabs separate sach field,

K - Fields are aligned in columis with spaces between each field.
2

& Start import at row: 1 = Fieorign: 437 : OEM Linited States |

14
5 Preview of file C:yDocuments and Settingsimednia\Deskt . Radine_weather_2006-8.txt,

16
7 |1]| USAF WEBAN YR--MODAHEMM DIR SPD GUS CLC SKEC L M H VSE W W0 W -

8 |2 72424 93832 Z.0O0E0EE+Lll 170 9 *** 72z CLR * * % 10 ** %% =& =

g [al7z6424 99999 2.00605E+LL 180 7 +== 722 CLE = = = 10 = == == =*

|19 [shz64za 59593 2.0060SEFLL 180 8 += 722 CLR * * = 10 == == =x =
2 [sF2c4z4 59555 2.00605E+LL 180 10 ++* 722 CLR * * * 10 *% =+ ++ #| 4|
2

—— 4 »

z L | Ll

;— [ | Erisn |
2
2
2
2
2

73 —_
3
32
33 -

1+ + n[\Sheetl /Sheet2 /Sheet3 / [« | |
Draw > b | AutoShapes= N\ w 1O A o 3 (8] (& &‘ﬁ‘é‘fﬁgadﬂ

Ready

B.4.13. In Step 2 of the “Text Import Wizard”, check the boxes for “Space”
and “Treat consecutive delimiters as one”. Click the “Finish” button.
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B.4.14. Column names will need to be shifted one column to the left. To do
this, click on first named cell (B1), hold the “Shift” key, and press the
right arrow key until all of the named cells are highlighted. From the
MS Excel pull-down menu, select “Edit” > “Cut”. Then click on the
empty cell (Al), and paste (“Edit” > “Paste”).

osoft Excel - Racine_weather_2006-

B Eile Edit ¥iew Insert Format Tools Data Window Help

QG 3Fal=-4 5l 100w - Bl v oo

QEnadca 4 B

B1 - A USAF
AT B [ ¢ [ b [ EJ F [ 6 [ W T T [ J T KT L [ M ] NT o [T

| 1] [usar WVBAN _ YR-MOD/DIR SPD GUS CLG SKC L 7] H WEB WY WY =
| 2 | 726424 99953 2.01E+11 170 El 722 CLR * * * 1o+ [+ "* *
| 3| 726424 99993 2.01E+11 180 7 722 CLR * * * 10+ = i *
| 4 | 726424 99993 2.01E+11 180 = 722 CLR * * * 10+ = i *
| 5 | 726424 99993 2.01E+11 180 1o/ 722 CLR * * * 10+ = i *
| 6 | 726424 99993 2.01E+11 180 = 722 CLR * * * 10+ = i *
| 7 | 726424 99993 2.01E+11 180 7 722 CLR * * * 10+ = i *
| B | 726424 99993 2.01E+11 190 B 722 CLR * * * 10+ = i *
| 9 | 726424 99993 2.01E+11 180 B 722 CLR * * * 10+ = i *
| 10| 726424 99993 2.01E+11 180 B 722 CLR * * * 10+ = i *
| 11| 726424 99993 2.01E+11 200 B 722 CLR * * * 10+ = i *
| 12| 726424 99993 2.01E+11 180 7 722 CLR * * * 10+ = i *
| 13| 726424 99993 2.01E+11 190 7 722 CLR * * * 10+ = i *
| 14| 726424 99993 2.01E+11 210 = 49 BKN * * * 10+ = i *
| 15| 726424 99993 2.01E+11 170 11 44 BKN * * * 10+ = i *
| 16| 726424 99993 2.01E+11 170 17 23 722 5CT P * * 10+ = i *
| 17| 726424 99993 2.01E+11 190 B 958 BKN * * * 10+ = i *
| 16| 726424 99993 2.01E+11 150 = 722 5CT P * * 10+ = i *
| 19 726424 99993 2.01E+11 160 16 722 5CT P * * 10+ = i *
| 20| 726424 99993 2.01E+11 160 16 24 722 CLR * * * a1 = i *
| 21| 726424 99993 2.01E+11 150 g 722 CLR * * * a1 = i *
| 22| 726424 99993 2.01E+11 150 11 722 CLR * * * 10+ = i *
| 23| 726424 99993 2.01E+11 170 = 722 5CT P * * 10+ = i *
| 24| 726424 99993 2.01E+11 160 22 ] 722 CLR * * * 10+ = i *
| 25| 726424 99993 2.01E+11 170 16 28 722 CLR * * * 10+ = i *
| 26| 726424 99993 2.01E+11 160 15 31 722 CLR * * * 10+ = i *
| 27 | 726424 99993 2.01E+11 170 13 21 722 CLR * * * 10+ = i *
| 26| 726424 99993 2.01E+11 300 14 34 48 BKN * * * 10+ = i *
| 29| 726424 99993 2.01E+11 310 2 34 48 BKN * * * 10 17 i *
| 30| 726424 99993 2.01E+11 190 5 22 O * * * 4 = i *
| 31| 726424 99993 2.01E+11 180 7 722 CLR * * * 10+ = i *
| 32| 726424 99993 2.01E+11 180 14 19 958 BKN * * * 10+ = i *
33| 726424 99993 2.01E+11 170 15 23 722 SCT * * * 10+ [** i tox
H 4 » M[\Racine_weather_2006-8 J LI ;U_‘

Draw~ g |AutoShapes- N\ N 1O A 4 Bl & &~ Z- A= B
Ready

B.4.15. Following the procedure in A.1.7, insert three new columns (A-C)
named, respectively, “DATE_HRS_UTC”, “DATE”, and “HOURS_UTC".

B3 Microsoft Excel - Racine_weather_2006-8.txt

E] Eile  Edit “ew Insert Format Tools Dats  Window Help Type a question for help

QG B o a4 8l 0w - B v - u =8 % o S

i @ @ ELE B

21 - £ DATE_HRS UTC
B | [ 0D T E T F T e T HT T T 4T v Tt T M [ N TH

| 1 [DATE_HRS % cut _UTC USAF  WBAN  YR-MOD/DIR SPD GUS cLG SKC L M H v
H 3 copy 726424 99999 201E+11 170 i 722 CLR - - -
El 726424 99999 201E+11 160 7| 722 CLR - - -
4| 726424 99999 201E+11 160 i 722 CLR - - -
B 726424 99999 201E+11 160 10+ 722 CLR - - -
B — 726424 99999 201E+11 160 i 722 CLR - - -
7| 4 726424 99999 201E+11 160 7| 722 CLR - - -
E Delete 726424 99999 201E+11 190 6 722 CLR - - -
El Clear Contents 726424 99999 201E+11 160 6 722 CLR - - -
10 ! 726424 99999 201E+11 160 6 722 CLR - - -
1| EF Eormat Cells... T4 53990 201E+11 200 5 TROR - -
12 | Column Width. 726424 99999 201E+11 160 7| 722 CLR - - -
BE . 726424 99999 201E+11 190 7| 722 CLR - - -
14 = 726424 99999 201E+11 210 i 49 BKN - - -
5 | unhids 726424 99999 201E+11 170 1 44 BKN - - -
6 | 726424 99999 201E+11 170 17 23 722 8CT - -
17 | 726424 99999 201E+11 190 6 98 BKN - - -
18 | 726424 99999 201E+11 150 i 722 8CT - -
19 | 726424 99999 201E+11 160 16 722 8CT 7 - -
0 | 726424 99999 201E+11 160 16 24 722 CLR - - -
El 726424 99999 201E+11 150 Gl 722 CLR - - -
E 726424 99999 201E+11 150 1 722 CLR - - -
5 | 726424 99999 201E+11 170 i 722 8CT - -
E 726424 99999 201E+11 160 22 25 722 CLR - - -
5 | 726424 99999 201E+11 170 16 28 722 CLR - - -
5 | 726424 99999 201E+11 160 15 3 722 CLR - - -
7 | 726424 99999 201E+11 170 13 2 722 CLR - - -
5 | 726424 99999 201E+11 300 14 34 48 BKN - - -
E 726424 99999 201E+11 310 21 34 48 BKN - - -
Ea 726424 99999 201E+11 190 5 22 OV - - -
Ea 726424 99999 201E+11 160 7| 722 CLR - - -
E 726424 99999 201E+11 160 14 [El 98 BKN - - -
[ 37 F474 89999 2 01F+11 1701 17 el TIECT * * * e
4 4 » w\Racine_weather_2006-8 / K| _’IJ_‘
Draw=~ Lt |AutoShapes- N 2 OO A A 5 @ & &~ 2. A= B

Ready
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Note: As you build your input data set, you will need to match E. coli
monitoring data to the measured values of your chosen explanatory variables,
according to date-and-time of collection. Matching individual entries can be
difficult, however, on account of differences in the time intervals at which
different variables are reported (e.g., daily versus hourly). A more efficient
approach is to create common time-reporting values in your respective data
tables, which can then be used to “join” the tables into a single table of just
those dates and times for which E. coli was measured. Various MS Excel
functions can be used to combine time-interval values (i.e. year, month, day,
and hour) into a single value for this purpose. An example follows. (For
procedures on importing and “joining” tables using queries in MS Access, see
Section 6 of this report, “Formatting Data for Model-Building.”)

B.4.16.Hourly observations reported in NCDC data tables do not always fall
“on-the-hour.” In the example shown here, the station reports regular
observations at 53 minutes after each hour. In some cases additional
(redundant) observations are reported in between the regular
observations. To flag these, while creating values for “HOURS_UTC”
(column C) type the following function in cell C2:

=TEXT(IF(((RIGHT((F2),2))="XX"),((LEFT(RIGHT(F2,4),2))+1),"delete"),"00")
(Where “XX” is the regular minute of the hour (00-59) at which data are

reported, as indicated by the last two digits in the date and time values
reported in column D, “YR--MODAHRMN".)

Hit “Enter”. The result should be a two-digit, rounded value for the
hour-of-day in UTC (Central Daylight Time + 5 hours). Copy this
function by clicking in the lower right corner of cell C2 and dragging to
the end of the table.

B Microsoft Excel - Racine_weather_2006-8.txt _|=] x|
=] File Edit View Insert Format Tools Data Window Help Type a question for help v .8 X
DESEHBRI A= -4 %l 0w - @iwal vl v B 7 UO|[SS=H 8 % » W8 -&-A-H
a | & & g B

o} - A =TE><T(\F(((R\GHT((F2)‘ZmEFT(R\GHT(FZ‘A),2))+1)“‘de\ele")."DD")
A|B|C\ME|F\G\H\\\J|K\L\M|N\]‘
1 |DATE_HRS_UTC DATE HOURS_UTC USAF  WBAN  YR-MODADIR SPD GUS cLG SKC L M H i
| 2 | 01 726424 99939 2.01E+11 170 Eld 722 CLR M - -

[ 3| 02 726424 99939 2.01E+11 180 7 722 CLR

[ 4| 03 726424 99939 2.01E+11 180 Eld 722 CLR

[ 5 | 04 726424 99939 2.01E+11 180 10+ 722 CLR

|6 | 05 726424 99939 2.01E+11 180 Eld 722 CLR

7| 06 726424 99939 2.01E+11 180 7 722 CLR

[ 8 | 07 726424 99939 2.01E+11 190 6 722 CLR

|9 | 08 726424 99939 2.01E+11 180 6 722 CLR

|10 09 726424 99839 2.01E+11 180 6 722 CLR

11 10 726424 99839 2.01E+11 200 6 722 CLR

[12] 1" 726424 99839 2.01E+11 180 7 722 CLR

(13 12 726424 99939 2.01E+11 190 7 722 CLR

14| 13 726424 99999 2.01E+11 210 Eld 43 BKM

15 14 726424 99999 2.01E+11 170 1= 44 BKN

16 | 15 726424 99999 2.01E+11 170 17 ps] 722 5CT

17| 16 726424 99999 2.01E+11 190 6" 98 BKN

|16 17 726424 99999 2.01E+11 150 El 722/ 5CT

19 18 726424 99999 2.01E+11 160 16" 722/ 5CT

[20] 19 726424 99999 2.01E+11 160 16 24 722 CLR

121 delete 726424 99999 2.01E+11 150 [l 722 CLR

122 20 726424 99999 2.01E+11 150 1= 722 CLR

123 21 726424 99999 2.01E+11 170 El 722/ 5CT

A 22 726424 99999 2.01E+11 160 22 3 722 CLR

125 23 726424 99939 2.01E+11 170 16 P 722 CLR

3 24 726424 99939 2.01E+11 160 15 31 722 CLR

27| 01 726424 99939 2.01E+11 170 13 21 722 CLR

E 02 726424 99939 2.01E+11 300 14 34 48 BKM

129 delete 726424 99999 2.01E+11 310 21 34 43 BKM

130 03 726424 99999 2.01E+11 190 5= 22/0VC

Ea 04 726424 99999 2.01E+11 180 7 722/CLR

E os | 99999 | 2.01E+11 14 19 93 BKM
i« « » n[\Radine_weather_2006-8 * ; : j 4] jq . _»IJJ
Dawew b | AumShapes= N\ % IO & 4 %2 (@l & \%-gvi-fzgd.js

Ready
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Note: In order to correctly specify your model, your input data must be
sorted in the correct chronological order. Your time-reporting values should
therefore begin with the year, followed by the month, day, and hour. Be sure
to include period-separators between the year, month, day, and hour (e.g.,
2003.05.29.12 as opposed to 2003052912). This will prevent Virtual Beach
from misinterpreting them as long integers, instead of dates.

B.4.17. To calculate “DATE” (column B), click on cell B2 and type the
following function:

=CONCATENATE((LEFT((F2),4)),".",(RIGHT((LEFT(F2,6)),2)),"." (RIGHT((LEFT(F2,8)),2)))

Hit “Enter”. This should return a date value (e.g., “2008.05.24" for
May 24, 2008). Copy this function by clicking in the lower right corner
of cell B2 and dragging to the end of the table.

B.4.18. To calculate “DATE_HRS_UTC” (column A), click on cell A2 and type
the following function:

=CONCATENATE(B2,".",C2)

Hit “Enter”. This should return a date-plus-hour value (e.g.,
“2008.05.24.01” for 01:00 hours UTC on May 24, 2008). Copy this
function by clicking in the lower right corner of cell A2 and dragging to
the end of the table.

B Microsoft Excel - Racine_weather_2006-8.txt S|
7 File Edit View Inssrt Format Took Data  MWindow Help Type aquestion for help » _ @ x
NDEEHRS B = -4 %l 00w - %Aria\ ~10 ~|B 7 U|=E==]% % » %% va“hvgvd
| = & [UE] ]
A2 A A =CONCATENATE(EZ2,".".C2)
D) [ T ¢ T o [ [ F T & [ n T 1 T J [ vk [ L [ m [ W [T
1 |DATE_HRS_UTC DATE HOURS_UTC |USAF WEBAN  YR--MODADIR SPD GUS CLG SKC L I H Y|
| 2 [2008.05.24.01 2006.05.24 01 726424 99929 2.01E+11 170 g 722/CLR * -
| 5 |P005.05.24.02  |2008.05.24 02 726424 99999 2.01E+11 180 7 722 CLR - -
| 4 |2005.05.24.03  [2006.05.24 03 726424 99989 2.01E+11 180 9 722/CLR = N
| 5 [2008.05.24.04 2006.05.24 04 726424 99929 2.01E+11 180 10 722/CLR * -
| B |005.05.24.05  |2008.05.24 05 726424 99999 2.01E+11 180 9= 722 CLR - -
| 7 |2005.05.24.06  [2006.05.24 06 726424 99989 2.01E+11 180 7 722/CLR = N
| © [2008.05.24.07 2006.05.24 07 726424 99929 2.01E+11 190 6 722/CLR * -
| 0 |005.05.24.08  |2008.05.24 08 726424 99999 2.01E+11 180 (Hhad 722 CLR - -
| 10 |2005.05.24.09  [2006.05.24 09 726424 99989 2.01E+11 180 6 722/CLR = N
| 11 [2008.05.24.10 2006.05.24 10 726424 99929 2.01E+11 200 6 722/CLR * -
| 12 |2005.05.24.11  |2008.05.24 11 726424 99999 2.01E+11 180 7 722 CLR - -
| 13 |2005.05.24.12  [2006.05.24 12 726424 99989 2.01E+11 190 7 722/CLR = N
| 14 [2008.05.24.13 2006.05.24 13 726424 99929 2.01E+11 210 g 49/BKN * -
| 15 |2005.05.24.14  |2008.05.24 14 726424 99999 2.01E+11 170 "= 44 BKN - -
| 16 |2005.05.24.15  [2006.05.24 15 726424 99989 2.01E+11 170 17 23 722(SCT 7 N
| 17 [2008.05.24.16 2006.05.24 16 726424 99929 2.01E+11 190 6 98| BKN * -
| 18 |2005.05.24.17  |2008.05.24 17 726424 99999 2.01E+11 150 9= 723(8CT 7 -
| 19 |2005.05.24.18  [2006.05.24 18 726424 99989 2.01E+11 160 16 722(SCT 7 N
| 20 [2008.05.24.19 2006.05.24 19 726424 99929 2.01E+11 160 16 24 722/CLR * -
| 21 |2005.05.24.delete |2008.05 24 delete 726424 99999 2.01E+11 150 8= 722 CLR - -
| 20 |2005.05.24.20  [2006.05.24 20 726424 99989 2.01E+11 150 1= 722/CLR = N
| 23 [2008.05.24.21 2006.05.24 21 726424 99929 2.01E+11 170 g 722/5CT i -
24 |2008.05.24.22  |2008.05.24 22 726424 99999 2.01E+11 160 22 2 722 CLR - -
| 25 |2005.05.24.23  |2006.05.24 23 726424 99989 2.01E+11 170 16 28 722/CLR = N
| 26 (2005.05.24.24 2006.05.24 24 726424 99929 2.01E+11 160 15 ]l 722/CLR * -
| 27 |005.05.25.01  |2006.05.25 01 726424 99999 2.01E+11 170 13 21 722 CLR - -
| 26 |2005.05.25.02  |2006.05.25 02 726424 99989 2.01E+11 aoo 14 31 48/ BKN = N
| 29 [2008.05.25. delete |2006.05.25 delete 726424 99929 2.01E+11 310 21 34 48/BKN * -
| 30 |2005.05.25.03  |2008.05.25 03 726424 99999 2.01E+11 190 5= 22/ 0VC - -
| 31 |2005.05.25.04  |2006.05.25 04 726424 99989 2.01E+11 180 7 722/CLR = N
32 |2008.0: = 726424 99929 2.01E+11 180 14 19 98| BKN * -
o # ey 90999 2 (1F+11 170 15, ) 77 lanT = - 2
1« » w[\Racine_wiafler_2006-8 1el jjJ
Drwe- g |dumShapes- N\ N DO d o @l S -L-A-S= @ dQ
Ready

For additional column and row editing and formatting procedures, and for
different functions, see the MS Excel Help menu.
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B.4.19. To remove the redundant hourly observations that you flagged in
step B.4.16, first click on the first cell in column C and click on
reverse-sort button (4} ). The redundant observations will be at the
top of the table.

rosoft Excel - Racine_weather_2006-8.txt NEE|
B File Edit View Insert F Tools Data  Window  Help Type a question far help .8 X
NEHRS A =-2 100% ~ %Arla\ ~10 ~|B 7 O B8 % » % 5% *'&'A'ﬂ
o~ | v ) [IE] kE

c2 - £ =TEXT(F(((RIGHT((F2) 2))="53")(LEFT(RIGHT(F2 4) 2))+1),"delete”

A [B T o T E T F T 6] [ T T 7T v T L T wmw T N ]
| 1 |DATE_HRS_UTC DATE HOURS UTC |USAF WEAN  YR--MODADIR SPD GUS CLG SKC L I H Y|
| 2 |2008.05.24.delete 2008.05, 24|dele19 ! 726424 99939 2.01E+11 150 g 722/CLR - - M
| 3 |2006.05.25. delete | 2006.05.25 delete 726424 99559 201E+1 310 21 34 48|BKN * - *
| 4 |2006.05.26.delete 2006.05.26 delete 726424 99999 2.01E+11 30 10 7|BKM = - -
| 5 |2008.05.26.delete | 2008.05.26 delete 726424 99939 2.01E+11 10 il 18/ 0vC - - M
| 6 |2006.05.30.delete | 2006.05.30 delste 726424 995599 2 01E+1 40 6" 16/ BKMN * - *
| 7 |2008.05.31.delete 2005.05.31 delete 726424 99999 201E+11 ™ o= 30/0VC = - -
| B |2008.05.31.delete | 2008.05.31 delete 726424 99939 2.01E+11 360 6™ 2/0vC - - M
| 9 |2006.05.31 delete 2006.05.31 delste 726424 995599 2 01E+1 340 3 722/5CT M - *
| 10 |2008.06.25 delete 2005.06.25 delete 726424 99999 201E+11 ™ o= 14/0VC = = -
| 11 |2006.06.25. delete | 2006.06.25 delete 726424 99999 2.01E+11 70 il 4/BKN = - "
| 12 |2006.06.28. delete | 2006.06.29 delste 726424 9959599 2 01E+11™ o= 722/CLR * - *
| 13 [2008.07.11.delete 2008.07.11 delete 726424 99999 2.01E+11 10 7 12/0VC = = -
| 14 12006.07.14. delete | 2006.07 14 delete 726424 99999 2.01E+11 170 g 722/ 5CT A - "
| 15 |2006.07 14 delete 2006.07 14 delste 726424 995599 2 01E+1 280 7 49|0vC * - *
| 1B [2008.07.14.delete 2006.07.14 delete 726424 99999 201E+11 ™ o= 15/BKM = = -
| 17 |2006.07.14. delete | 2006.07 14 delete 726424 99999 2.01E+11 20 g 12 BKM = - "
| 18 |2006.07 20, delete | 2006.07 20 delste 726424 995599 2 01E+11 722/8CT i * *
| 19 [2008.07.22.delete 2006.07.22 delete 726424 99999 2.01E+11 72scT * = -
| 20 |2006.07.28. delete | 2006.07.28 delete 726424 99999 2.01E+11 2/0BS = - "
| 21 |2006.07 30, delete | 2006.07 30 delete 726424 995599 2 01E+11 18 722/8CT i * *
| 22 |2008.08.03. delete | 2008.08.03 delete 726424 99939 2.01E+11 3|0vE - - M
| 23 |2006.08.03. delete | 2006.08.03 delete 726424 99999 2.01E+11 2/0vC = - "
| 24 |2006.05.03 delete | 2006.08 03 delste 726424 995599 2 01E+11 17 0vC * * *
| 25 |2008.08.10.delete | 2008.08.10 delete 726424 99939 2.01E+11 40/0vC - - M
| 26 |2006.08.10.delete | 2006.08.10 delete 726424 99929 2.01E+11 22/0vC * - *
| 27 |2006.05.11 delete 2006.08.11 delste 726424 995599 2 01E+11 23 722/8CT i * *
| 28 |2008.05.14.delete | 2008.08.14 delete 726424 99939 2.01E+11 18 BKM - - M
| 29 |2006.05.18.delete | 2006.08.16 delete 726424 995999 201E+11 722/ 5CT M - *
| 30 |2006.08.19.delete 2006.08.19 delete 726424 99999 2.01E+11 37 ove = - -
| 31 |2008.08.19.delete | 2008.08.19 delete 726424 99939 2.01E+11 20/0vC - - M
| 32 |2006.08.22. delete | 2006.08.22 delete 726424 995999 201E+11 47 | BKN * - *

0RO 77 delete MR MR 27 delete, Fd 74 949999 2 N1F+11 FXRCT * - * ha
1« » »|\Racine_weather_2006-8 _>|jJ
Draw~ k¢ |AutoShapess N\ OO 4 S B & &g~ A~
Ready

B.4.20. Next, click to the left of row 2 and, holding the “Shift” key, push the
down-arrow on the keyboard until all of the redundant observations
are selected (i.e. column C values = “delete”). Right-click on the last-
selected row and select “Delete”.

B2 Microsoft Excel - Racine_weather_2006-8.txt NEIE|
] Eile Edit Wiew [nsert Format Took Data  Window Help Type a question for help r_8 x
D3 e = - R m0% - sl -0 v B ZIU $ % > % H-H-A-H
a ] & & (=] B
A2 - A =CONCATENATE(E2,"" C2)
A [ B T [ [ b T E [ F [ & [ H ] [ 0 7T kK [t [ wm [ N ] 3
, [2008.07.19. delete 2008.07.19 delete 726424 99999 201EH1 40 7= 1 OVG B g B
) [2008.07.20.delete 2008.07.20 delete 726424 99999 2.01EH1 100 B 1 0ve e g i —]
) [2008.07.20.delete 2008.07.20 delete 726424 99999 201E+1 ™ o= 1.0VC e g o
) [2008.07.21. delete 2008.07.21 delete 726424 93999 201E+1 a0 15 2 OVG B g B
h [2008.08.13.delete 2008.08.13 delete 726424 99999 2.01EH1 50 B 22 ove e g i
h [2008.08.14.delete 2008.08.14 delete 726424 99999 201E+1 ™ o= 89 OVC e g o
h [2008.08.23. delete 2008.08.23 delete 726424 93999 201E+1 220 == 10 BKN B g B
h [2008.08.23. delete 2008.08.23 delete 726424 99999 2.01EH1 230 15 21 16 BKN e g i
\ [2008.09.03.delete 2008.09.03 delete 726424 99999 2.01E+1 310 B 20 BKN e g o
\ [2008.09.03. delete 2008.09.03 delete 726424 93999 201E+1 320 7= 33 OVG B g B
\ [2008.09.04.delete 2008.09.04 delete 726424 99999 2.01EH1 60 = 13 OvC e g i
\ [2008.09.04.delete 2008.09.04 delete 726424 99999 2.01E+1 50 21 2% 15 OVC e g o
[2008.09.04. delete 2008.09.04 delete 726424 93999 201E+1 70 == & OVG B g B
* [2008.09.04.delete 2008.09.04 delete 726424 99999 2.01EH1 50 = 5 0VC e g i
AN2.00.05 dalata 2005,09.05 delete 726424 99999 2.01E+1 310 g 18 OVC = g o
% cut 05 24 24 726424 09999 Z01EH 1 TE0 75 Ell 722 CLR - i i
Ba Copy 05.25 24 726424 99999 2.01E+1 250 7 7225CT 7 - -
3 05.26 24 726424 99999 201E+1 ™ 0~ 722 CLR - - -
B paste 05.27 24 726424 93999 201E+1 140 16 22 722 GLR - - -

Paste Special..  [05.26 24 726424 99999 2.01E+1 180 3 722 CLR - - -

p— 05.29 24 726424 99999 201E+1 150 10~ 722 CLR - - -

£ 05.30 24 726424 93999 201E+1 ™ 0 63 OVG - - -

05.31 24 726424 99999 2.01E+1 380 1 722 CLR - - -
Clear Contents WRIE01 24 726424 99999 201E+1 60 5= 722 CLR - - -
05.02 24 726424 93999 201E+1 40 B 722 GLR - - -

5 EormatCells... o6 0324 F2E424 99999 201E+11 10 ol r2oR - - H

Row Height... 08.04 24 726424 99999 201E+1 ™ 0~ 722 CLR - M -

S 05.05 24 726424 93999 201E+1 140 Glied 722 GLR - - -

= 06.06 24 726424 99999 2.01E+1 230 18 21 49 BKN - - -

WAl 0B.07 24 726424 99999 2.01E+11 10 8= 722 CLR - M -
486[2006.06.06.24  2006.05.08 24 726424 93999 201E+1 50 Glied 79 BKN - - -
485/2006.06.09.24  2006.05.09 24 726424 99999 2.01E+1 20 18 98 OVC - - -
490/2006.06.1024  2008.08.10 24 726424 99999 2.01E+1 30 17 23 722 CLR - - - -
M 4 » w[\Racine_weather_2006-8 o

Draw - k¢ | Autoshapes- . x [0 O & 4l £ (8] &
Ready Sum=9,45387E+13
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B.4.21. Save the table as an MS Excel file by selecting “File” > “Save as...”
from the MS Excel pull-down menu, choosing the most recent version
of MS Excel as the file type (*.xls), and naming the file something like
“[location]_ weather_hrly_[year(s)].xIs”.

D)

B.4.22. For descriptions of the different variables listed in the NCDC data
tables, go to the “Data Access” page (B.4.9) and click on the last URL
link: “Surface Data, Hourly Global format documentation”, or go
directly to http://cdo.ncdc.noaa.gov/cdo/3505doc. txt.

Note: For wind direction (“DIR”, column G), values of “***”represent the
absence of wind (i.e. wind speed = 0). They do not represent 0°, or due-
northerly winds.

Note: 24-hour precipitation (“PCP24”, column AC) is reported only once per
day, at or around 12:00 UTC, or 7:00 am CDT, which is the standard
beginning of the “hydrologic day” for modeling purposes. Values of “*****»
represent either no data reported (i.e. for hours of the day other than 12:00
UTC) or O precipitation (i.e. no rainfall recorded over the 24 hours prior to
12:00 UTC). MS Excel treats cell values of * (or multiple **’s) as O.
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B.4.23. Following the procedures described in step B.4.17, select and delete
all rows where 24-hour precipitation was not reported (i.e. all cells
were “HOURS_UTC” is less than 12, as well as all rows where it is
greater than 12. (After doing so, confirm that all cells under
“HOURS _UTC” have a value of 12, and that at least some of the cells
under “PCP24” [column AC] are populated with numeric values, as
opposed to all cells having a value of “*****”)

B.4.24. Select columns G (“DIR”) through Z (*MIN”) by clicking on the
column G header, and while holding the “Shift” key, pushing the right-
arrow key until column Z is highlighted as well. Right-click and select

13 7
Delete”.
B3 Microsoft Excel - Racine_weather_hrly_2006-8:xls ==l x]
Bl File Edit View Insert Format Tools Data  Window Help Type aquestion for hejp ~ _ & X
DEHR S| Q=48] % w00% ~ £aral v10 v B f U|SE==GEE|3% % » W SB|EE ;-&-évd
s u Wy X Y AC | AD [ AE [ AF ] 3
1w W TEMP DEWF SLP AT LSTP Med wn ¢ ot PCP24 PCPXX  |SD =
== E 3 10159 T 58 sa Copy = = -
EHF 64 63 10014 2958 = 85 & Paste 0.57 = =
4 = 57 55 0024 2961 < &0 003~ -
5 - &l 5710134 2993 e &1 et e
i 72 66 10135 2904 = 72 Insert [ [ -
7 |- 70 63 10176 3008 = 74 Dok® - = -
8 |~ 70 B4 10172 3005~ 72 0.01 -
Bl 66 86 10185 3008 = &7 Clear Coptents % 0.58 7 -
o |~ 59 50 10208 3015 T 60 & Format Cells... 0,03~ -
i~ 61 50 1017 3004 == = =
iz 53 52 10174 3005 e 59 Cobmidi.. e e
3|~ 57 52 1018 30,07 = 58 Hide [ [ -
14|~ 57 45 10186 30.08 < 58 Unhice e i -
Hie 3 52 10138 2085 &7 == = -
16|~ 3 B1 10106 2086 = &8 B4 = 0.02 = -
7 | 61 5 10165 3002 61 Gl 001 0.01 7 -
g |~ 57 45 1019.1 TN 58 57 == == = -
Ei 52 45 0177 3005 52 51 0,007 0.01 7 -
Elg 52 43 1016.2 o 53 s0f~ 0,007 e =
Bl 55 45 10212 3045 55 s0f i i [ -
2|~ 54 48 10224 319 54 49— == == == -
o3|~ 57 54 101989 3012 8 52— = o [~ -
(o4 |~ &1 55 10204 3014 &1 G — 0.01 -
15 |~ 72 63 10179 3007 72 g8 0,007 == =
16 |~ 75 B 10136 2995 = 78 74— == == = -
o7 |~ 72 65 0092 2982 e 74 72[0.00T  00OTeR e =
EHg 70 64 10111 2987 = 70 67 [ i 132 -
(29 |~ 63 57 10173 30.05 < 63 57 [ i [ -
Ellg 70 85 10116 2988 = 73 &7 013 013 0.14 = -
Elle 63 B3 10153 3001 72 g7 = 0.06 = -
2|~ 55 50 10282 W2 58 5 — o — -
= = A7 N 10219 N 18 Agife == o= e i 2
W+ » n[\Racine_weather_2006-8 14 jjJ
Draw~ L& | AutoShapes- N % [0 O & 4l 78 & & &"ﬁ'é'fﬁgdjs
Ready SUM=1553175.77
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B.4.25. Re-save the edited table by selecting “File” = “Save as...” from the
MS Excel pull-down menu and naming the file something like
“[location]_24hr_precip_[year(s)].xIs”. Click “Save” and close MS
Excel.
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B.5.

B.5.1.

Online Climate Data Directory — Daily

Provides access through a map interface to daily archived/historic data
from Cooperative Observer Program (COOP) stations and other
sources. Part of the National Climate Data Center (NCDC). The
principal variable for water quality modeling is 24-hour precipitation.

While hourly data are typically more relevant for building real-time water
quality models, 24-hour rainfall reported each morning at COOP weather
stations may prove to be a better predictor when the nearest airport station
reporting hourly precipitation is far from your beach. (Use the GIS link [B.5.1
below] to see whether there are any stations reporting daily precipitation
located closer to your beach than the nearest AWOS or ASOS station, as
mapped under “Surface Airways Stations” in the CoastWatch - Great Lakes
Node (B.1): www.glerl.noaa.gov/marobs/php/data.php?sta=6).

The Climate Data Directory is the only online access point for historic daily
data from COOP stations. Depending on your IP address, access may entail a
fee. (If you have a web address ending in “.gov” or “.edu”, the download will
be free; otherwise, there will be a fee, which is payable online).

Open the “Surface Data: Daily” section of the NCDC data download
page at www.ncdc.noaa.gov/oa/climate/climatedata.html#daily. Next
to the heading “U.S. High Resolution—Cooperative, NWS” click the
button for “GIS Map”.

Note: The process of accessing daily data through the Online Climate Data
Directory — Daily site is similar to the process for hourly data. Instructions
below are shortened in places, referring back to identical procedures in B.4.
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B.5.2. Following the procedures in steps B.4.2 — B.4.5, navigate to and
identify your station of interest, click on the “ldentify Location” button,
and then click on your station of interest. This will open a station
summary table just below the map.

B.5.3. Click on the “Data” link in the station summary table to launch the
“Data” page in a separate window. Click on the “Continue with
SIMPLIFIED Options” button.

N " N y - X
National Climatic Data Center (NCDC) .~ [¥Wap  Data rvess Genees = o
NOAA Satellites and Information e

Surface Data, Daily US *“This map uses pop| _|of x|

Cie coa boo T . [
JCI\maU: Data Online - Application Router - Microgoft Internet Explorer provided by Wisconsin DNR
S 3 S == - 7
m ek v D~ \ﬂ @ () ‘ /.jSEarch . Favoritss {f}l T
Address |ﬁj hittp: //cdo . ncde. noaa.gov/pls/plelimprod/poemain cj Go ‘ Links ‘ & -
|k
NOAA Satellite and Information Service VVV Natior
National Envirenmental Satellite, Data, and Information Service (MESDIS) 4.5 pepartm

DOC = NOAA = NESDIS > NCDC Search Field: )

Land-Based Data f NNDC CDO / Product Search / Help

NNDC CLIMATE DATA ONLINE

Accessing data selection screen FOR
Swiface Data, DATLY - US & SOME non-US

Simplified: this system allows for very easy selection of data for a station or multiple
for user-selected time period. The elements provided are precipitation, mazimm tetnpe_|
minimutn temperature, snowfall, and snow depth (as available for each station) on an ez
printable form and an ASCT text fils

Cantinue With SIMPLIFIED Options

N

.
S:.m’:fce Data, Daily US

Get Seleeted Data from CDO e -

Ad dl: this systemn allows for selection of data for a station or multiple stations, fo

selected time period. In contrast to the simplified system, the user selects the elements ¢
2 | 1 ‘m |475754 |99999 Datg, ~ [188301 200905 |PORTwask| (eg, snow depth) and the output is provided in an ASCII text file for later use in a sprec «

l | AN
o) €l T

Active Data Type: Current Map Tool Map Scale: 1:1
ULE. DOC | NOAA | NESINS | NEDC | COO Cloge Window [E] Go to MCOC Deta Disvovery Mo Frivavy Statement | Disclainer
| &1 Latihude: 43.63. Loraiude: -57.74 [ ET T T 8 mternet

|Rec ‘Statinll [ |5tﬂtion |WBAI|ID Stm.innjﬂ.ﬂ Begin Date End Date Ham¢
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B.5.4. On the “Data” page, select a “Date Range” using the “To” and “From”
menus. (Note_that the date in red, under “To,” indicates the most
recent verified data. To access more recent (unverified) data, see
B.5.16 below.) Click the “Continue” button.

O - Iﬂ E ;*I ‘ /-‘1 TR i ‘ File Edit View Favories ‘ Address I@j http://:du.n:\j:nuaa‘gw/p\sj Bco ‘ w-ax
=
NOAA Satellite and Information Service VVV Natmga\ttlcwmaltic
National Environmental Satellte, Data, and Information Service (NESDIS) 5. pepartment of Commerce &
DOC » NOAA » NESDIS » NCDC Search Fisld: Search NCOC
Land-Based Data / IDC CDO / Product Search / Help
NNDC CLIMATE DATA ONLINE
Daily data for 1 stations (Lisi appears below,
Selected Meteorological Element(s) Date Range (Year / Wonth): (e
notes
PRCP, TMAX, TMIN, SNOW, SNWD, TOBS From |2007 = ’E
o 9 > || 05 = | Through
05/2009 11+
10
mom:pu 0g  fat:
'Web Form 08
07
Output via FIP |,
Cnmmu;l Clear Selections Previous Page | Nesw Search g
03
02 _|
01 =
reliminar ata
@ Preliminary Daily Dat:
The dates listed in the table below are currently available only as preliminary Daily data. Preliminary data are not
fully quality controlled and may not be identical to the final obserwations. Please wistt the NOA A Mational Data
Centers Cooperative Summary of the Day Preliminary Data page FOR more detailed information O preliminary
Draily data.
Year Month
2008 12
2009 01
2009 02
000 I <

B.5.5. On the “Request” page that opens, click “View Inventory” to read a list
of the available data. Then check the box next to “Inventory Review”,

type your email address in the space provided, and click the “Submit
Request” button.

- ”‘ Fila Edit View Favories ”‘Address &1 hto: ek e noaa goviesi = | £ 6o ‘ wo-ex

-

Data Center §
U.5. Department of Commerce N

@ NOAA Satellite and Information Service V\,IV National Climatic

National Enviranmental Sateliite, Data, and Information Service (NESDIS)

DOC » HOAA » NEEDIS > HCDC Search Field: Search NCDC

Land-Based Data { WINDC CDO / Product Search / Help

NNDC CLIMATE DATA ONLINE

SOD - Swiface Data, Daily - US & some non-US, Request Smnmary

Selected Stations - includes 1 stations (See selected stations below,

Selected Meteorological Element(s): Date Range (Year / Ionth )
'PRCP', 'TMAZ', 'TMIN', 'SHOW', 'SNWD', !TOBS' 2007/05 to 2009/05

Selected Output Format:
Weh Form

Selected Output Media:
FTP

ata ailable:
144 - View Inventory

@emm‘y Review: I have reviewed the Inventory File to see if the elements/dates desived are
ded befere ordering. Some time periods or elements may be missing. For daily data, there are
often missing days and/or missing elements (eg, temperature) in the data received.

IMPORTANT! Please enter a valid email address below so we can notify you when your request has
finished processing.

Submit Request )

E-mail Address:
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B.5.6. After you submit your request, a “Verification” window will open. Leave
it open until you receive your verification email. Then click the URL link
in the center of the window. This will open a “Data Access” page.

™
" -8 x

O &) lj ﬂ ;‘1 ‘ /-“ ‘3:"‘:;' 6“ T »‘ File Edit Wiew Favorites »‘Addreaa I@ htm://cdn.ncdcnnaagnv/cg\j Beo

-

NOAA Satellite and Information Service \/VV N‘moga‘tcgnmtm )
r
National Environmental Satellite, Data, and Information Service (NESDIS) J.5. Depa :»n.i ﬁ ‘_‘F“r“”e“ S

DOC > NOAA » NESDIS > NCDC Search Fisld: Search NCOC

Land-Based Data { NINDC CDO / Product Search / Help

NNDC CLIMATE DATA ONLINE

DS3505 - Swface Data, Hourly Global, Request Verification

Tour D33505 - Surface Data, Hourly Global request - CD001669540 has been submitted for
processing,

Tou will be notified by email at Adam.Mednick@Wisconsin.gov when processing has completed for
Four request.

NOTICE! Click on the following URL to access your files:
http://wwwl.nede.noaa.gov/pub/orders/CD02006921921019. hinl

R

] .
Privacy Policy B Yo 'TJSA-QOV SIS

hitpliedo.nede. noaa. goviegi-binfedo/edoprod.pl

LDownloaded Mon Jun 22 17:22:12 EDT 2000

Last Updated Thursday, 17-Nov-2005 08:32:39 EDT by nrde. webmaster @inoaa.gov
Please see the NCDC Contact Page if you have questions or comments.

B.5.7. On the “Data Access” page, right-click on the second URL link (*“...
Surface Data, Daily... ASCII File”), select “Save Target As...” from the
right-click menu, name the file, set the file type as “Text Document”
(*.txt), and click “Save”.
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B.5.8. Open MS Excel. From the MS Excel pull-down menu (in the upper left
corner), select “File” = “Open”. In the “Open” window, select “Text
Files” from the “Files of type:” pull-down menu. Double-click on the
text file you created in B.5.7.

B.5.9. A “Text Import Wizard” will open. In Step 1, check the circle for
“Delimited” and click the “Next=" button.

B3 Microsoft Excel - Book1 =] x|

E] Eile  Edit “ew Insert Format Tools Dats  Window Help Type a question for help y_ & x
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| 14|
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16
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B.5.10. In Step 2 of the “Text Import Wizard”, check the box for “Comma”
and click the “Finish” button.

B.5.11. Insert a new column called “DATE” by right-clicking on the first
column header (A) and selecting “Insert” from the pull-down menu.
Click on the first cell of the new column (cell A1) and type “DATE”.

B3 Microsoft Excel - Pt.Washington_24-hr_rainfall_2007-08.txt

E] Eile  Edit “ew Insert Format Tools Dats  Window Help Type a question for help

QG B o a4 8l 0w - B v 10 u B8 % » W% L

o S R ] =] 15} E

Al - £ DATE
] E | F [ &6 [ H [ 1 [ 4 [ v [ L I ™ [ N [ o ] 3

| 1 |DATI & cut 1D Prelim year manth day Trmax Tmin Tobs Tmean Cdd Hdd Prcp Flag ]
2 | 23 Copy 99 2007 g 1 13 47 49 1] 16 1.19
E & pasts 99 2007 g 2 23 13 a1 8 1] 17 0.02
|4 | = 99 2007 g 3 a4 12 47 8 1] 17 0
[ 5 | Paste Special..  bag 2007 g 1 23 13 48 8 1] 17 0
6 | pr— 99 2007 g g 29 41 a1 =0 1] 15 0
7 - 2007 g 3 6 12 48 19 1] 16 0
B Delete: ] 2007 5 7 3 45 47 51 il 14 0
Ex Clear Contents 99 2007 g g [ 45 8 54 1] 11 0
10| A Format calk.., 99 2007 g 9 71 0 24 62 1] 3 0.37
11| = 99 2007 g 10 [ 47 24 5 1] 10 0.01
12| Column width...  bag 2007 5 1 ] 52 60 61 1] 4 0
E Hids 99 2007 g 12 4] 13 43 52 1] 13 0

14 99 2007 g 13 3 40 47 8 1] 17 0
15 | Since Ee] 2007 5 14 &0 45 55 53 il 12 0
n 476764 59999 2007 g 15 a0 65 99998 78 13 1] 0
17 | 476764 59999 2007 g 16 3 45 99998 5 1] 10 071
B 476764 59999 2007 g 17 48 41 99998 15 1] 0 0
19 ] 476764 59999 2007 g 18 6 44 25 =0 1] 15 0
20 | 476764 59999 2007 g 19 [ 47 81 =8 1] 7 0.01
21| 476764 59999 2007 g 20 a0 7 43 61 1] 4T null
22| 476764 59999 2007 g 2 48 7 47 15 1] 0 0
23 | 476764 59999 2007 g 22 6 45 99998 a1 1] 14 0
24| 476764 59999 2007 g 23 65 29 99998 62 1] 3 0
25 | 476764 59999 2007 g 24 D] 24 a7 62 1] 3T null
| 26 | 476764 59999 2007 g % 83 47 a7 65 1] 1] 0.03
[ o7 | 476764 59999 2007 g 2% 4] 47 =0 24 1] 11 0
E 476764 59999 2007 g 27 64 47 8 26 1] 9 0.02
EE 476764 59999 2007 g 28 75 13 8 E] 1] [ 0
=0 | 476764 59999 2007 g 2 [ ] 25 a7 1] 8 0
El 476764 59999 2007 g 30 66 24 62 &0 1] 5 0
32 | 476764 59999 2007 g ] [ a1 &0 &0 1] 5 0

33 -
M 4 b+ W|\Pt.Washington_24-hr_rainfall_20 1 _’”_[
Draw~ [s |agtoshapes- N N OO H A G B A &-Z-A-== @ d

Ready

44



Note: As you build your input data set, you will need to match E. coli
monitoring data to the measured values of your chosen explanatory variables,
according to date-and-time of collection. Matching individual entries can be
difficult, however, on account of differences in the time intervals at which
different variables are reported (e.g., daily versus hourly). A more efficient
approach is to create common time-reporting values in your respective data
tables, which can then be used to “join” the tables into a single table of just
those dates and times for which E. coli was measured. Various MS Excel
functions can be used to combine time-interval values (i.e. year, month, day,
and hour) into a single value for this purpose. An example follows.

Note: In the case of data from COOP stations, common time-reporting values
will not include the hour, since data are reported on a daily basis. When
performing a table join to E. coli monitoring data — or to data on other
explanatory variables, such as hourly winds — join on those tables’ “DATE”
columns, rather than “DATE_HRS_UTC".

For procedures on importing and “joining” tables using queries in MS Access,
see Section 6 of this report, “Formatting Data for Model-Building.”

B.5.12. To create values for “DATE” (column A), type the following function
in cell A2:

= CONCATENATE(E2,"." (TEXT(F2,"00"),"." (TEXT(G2,"00")))

Hit “Enter”. This should return a date value (e.g., “2007.05.01” for
May 1, 2007). Copy this function by clicking in the lower right corner
of cell A2 and dragging to the end of the table.

B Microsoft Excel - Pt.Washington_24-hr_rainfall_2007-08.txt _|=] x|
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| 8 |2007.05.07 476764 99999 2007 5 7 56 45 47 a1 0 14 0
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| 12 [2007.05.11 476764 99253 2007 5 11 69 52 60 61 1} 4 1}
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| 18 [2007 0517 476764 99999 2007 5 17 48 4 99999 45 a 20 a

| 19 [2007.05.18 476764 99959 2007 5 18 56 44 55 &0 0 15 0

| 20 |2007 05.19 476764 99999 2007 5 19 B8 47 61 &8 0 7 0.0

| 21 |2007 05.20 476764 99999 2007 5 20 80 4 43 61 0 4T null

| 22 12007 05.21 476764 99999 2007 5 21 48 41 47 45 0 20 0

| 23 |2007 05.22 476764 99999 2007 5 22 56 45 999599 a1 0 14 0

| 24 [2007.05.23 476764 99539 2007 5 2 85 59 99933 62 0 3 0

| 24 [2007.05.24 476764 99999 2007 5 24 70 54 57 62 0 aT null

| 26 [2007 05.25 476764 99253 2007 5 25 a3 47 57 65 1} 1} 0.03

| 27 [2007 05.26 476764 99253 2007 5 26 61 47 50 54 1} 11 1}
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B.5.13. Select columns H (“Tmax”) through M (*Hdd”) by clicking on the
header over column H and, while holding the “Shift” key, hitting the
arrow key until column M is highlighted as well. Right-click and select

13 7
Delete”.
crosoft Excel - Pt.Washington_24-hr_rainfall_2007-08.txt NEIE]
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|05 |2007.05.25 | 476764 59999 2007 g 2 83 47 a7 65 0 0 0.03
|07 [2007.0525 | 476764 99999 2007 g 25 Bl 47 0 54 0 11 0
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B.5.14. Save the table as an MS Excel file by selecting “File” > “Save as...”
from the MS Excel pull-down menu, choosing the most recent version
of MS Excel as the file type (*.xlIs), and naming the file something like
“[location] _24-hr_precip_[year(s)].xlIs”.
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B.5.15. If you are building your model mid-season, there may be a gap
between the most recent verified data (see section B.5.4) and today’s
real-time data. These gaps can be filled by downloading preliminary

data. To access these data, open the “Preliminary Record of
Climatological Observations” page at http://cdo.ncdc.noaa.gov/
dlyp/DLYP. Select Wisconsin and click the “Continue” button.

Q-0 - |ﬂ é] ;. ‘ @ s & 7 ‘ File Edit View Favories ‘ Adldress [] hip://edo.ned. noza.govsdy » | (£ 6o ‘ wo- e x
-~
Preliminary
Record of
Climatological Select State
Observations Where Desired Station is Located here
+ Description
+ Pricing
+ Important Notes
« Samples
Prinisble Web Form
ASCTI Comma Delimited
PDF Copy***
+ Free Prelim Data
= Important Notes
1. Access to Daily Climatological Observations includes two versions of the data in all
cases and a third version in some cases. A Printable Web Form provides headers and
notes for clarification and easy viewing. An ASCII comma-delimited version is
provided for those who desire to import the data into other applications. When
available, access is also provided to a PDF copy of the original form twmed in by the
observer. PDF Copies*** of Original Forms are not available for all months. Months O
where these forms are available are indicated by *** on the " Select YearMonth"
screen.
2. TUnless an * appears in the Preliminary column of the form, these data are the final
quality controlled data. Preliminary data is provided in order to expedite getting the
data to you as quickly as possible. As the data become quality controlled, the *'s will
be removed. Purchase of the form allows continued access at a later time providing
access to the quality controlled data. The form presented online reflects the latest
data available. All months are usually not available until 3-4 months after the month
end.
3. Subscriptions provide access for one vear from date of purchase. Subscriptions can hd

B.5.16. Select your station of interest and click the “Continue” button.

Q-0-[x &A% ‘ o U ‘ File Edit view Favormss ‘ Address [ hp: fedn.nede nozz, oty = | £ eo ‘ wo-gx
© NCDC / Locate Station / Select State / Select Station N
Preliminary
Record of State: WI
Climatological
Observations Select Desired Station
PLYMOUTH 476678 -
+ Descripti EOR NG TON 476764
. Pl:::l:-l 4 PORT WING 476772 =
e PORTAGE 476718
g unorlaniNotes) POVYNETTE 7 WhW 476796 =l
« Samples
Priniable Web Form
ASCI Comrma Delimited
PDF Copy**+
+ Free Prelim Data [%
= Important Notes
1. Stations are listed as: Station Name (Coop ID) Period of Record. A Cooperative
Station ID (CoopID) or a WBAN ID (WBANX) containing all 95 indicates the station
did not have that type of ID assigned.
2. Temperature data may not be available for any given station for any given year.
Years where no temperature data is ilable are indicated by -precipitation anly
immediately following the year on the Select Year screen.
=
You are: 168.236.37.79 - 168.236.37.79
This page was dynamically generated on Mon Jul 06 15:22:43 EDT 2009 via
hittpz/edo.nede.noaa.govdlyp’DLYP (2.0c) =]
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B.5.17. Select the year/month of interest, check the circle for “ASCII” (text),
and click the “Continue” button (Note: Preliminary data can only be
accessed one month at a time.)

O € - |ﬂ E ;*I ‘ /' ) ) ‘ - ?| File Edit View Favorites | Address |/g1 htm://cdn.ncdmnaagnv/d\yj Beo ‘ -
-
© NCDC 7 Locate Station / Select State / Coop ID 476764 1 Select Month
Preliminary
Record of
Climatological 4, POR HINGTON) [
q 200906 (476764, PORT WASHINGTON)
Observations 200905 (476764, PORT WASHINGTON)
200904 (476764, PORT WASHINGTON)
200903 (476764, PORTWASHINGTON);I
+ Description
+ Pricing View " Web For
o Important Notes
+ Samples Continug,
Printable Web Form -*
ASCTI Comma Delimited
PDF Copy***
+ Free Prelim Data
@ Important Notes
1. Stations are listed as: Year-precipitation only (Coop ID-Station Name). The Station
Name indicates the name of the station during that year. These values will be o
reflected on the results.
2. Access to Daily Climatological Observations includes two versions of the data in all
cases and a PDF copy of the original form in some cases. A Printable Web Form
provides headers and notes for clarification and easy viewing and is patterned after
the published version. An ASCII ¢ delimited version is provided for those who
desire to import the data into other applications. When available, access is provided
to a PDF copy of the Original Coop Form turned in by the observer. The availability
of these files are indicated by *** following the Station identification on the Select
YearMonth screen. The Free Adobe Acrobat Reader is required to view these files.
3. Unless an * appears in the Preliminary column of the form, these data are the fmal
quality controlled data. Preliminary data is provided in order to expedite getting the
data to you as quickly as possible. As the data become quality controlled, the *'s will
be 14 d. Purchase of the form allows continued access at a later time providin <

B.5.18. A table of comma-delimited text will open in a new window. In your
web browser, select “File” > “Save As...”, name and save the file as a
Text Document (.txt). To open, format, and save in MS Excel, follow
the procedures in steps B.5.8 — B.5.14.

v 7 J'nﬂ xEL‘ ;"‘/7‘

Coopid, Year, Honth, Day, tmax, tmin, tobs, prep, snow, sm
476764,2009,07, 1, 69,53, 56,0.01,99995.9, 999959, , &
476764,2009,07, 2, 65,53, 61,0,99999.9,000000, , 090 Editwith Microsoft Office Wword
476764,2008,07,3,72, 58, 62,0, 99998.9,999999, , 9999 Sae Cirii+S
476764,2009,07, 4, 69, 60, 65,0, 99993.9,939999, , 9939
476764,2008,07, 5, 68,55, 61,0,99993.9,999999, , 9999
476764,2002,07, 6,999959, 959939, 993999, 9999, 59, 399 Page Sefup...
476764,2009,07,7,999999, 999999, 999999, 9999, 99,999 gt ctrhp
476764, 2008, 07,8, 999999, 999995, 999998, 9999, 99, 599!
476764,2009,07,9,999939, 933939, 993999, 9999 59, 595
476764,2009,07, 10, 999999, 999999, 999999, 9999, 59,99 D
476764,2002,07, 11, 999593, 599399, 939999, 9999, 99, 5
476764,20029,07, 12, 999999, 999999, 999999, 9999, 99, 90!
476764,2009,07, 13, 599993, 599589, 999999, 9999, 99, 5
476764,2009,07, 14, 999399, 539399, 939999, 9999 99, 9%
476764, 2009, 07, 15, 999999, 999999, 999999, 9999, 99, g9 Work Offling
476764,2009,07, 16, 999993, 999359, 999999, 9959, 99,53 Close

476764,2009,07, 17, 999999, 999999, 999993, 9999, 99, 90T T, TOUTT, —, TUTT U,
476764, 2008, 07, 18, 999995, 599859, 559999, 5999, 99, 99955.9, 999959, ,9999.99, ,
476764,2009,07, 19, 999999, 999999, 999993, 9999 99, 999999, 999999, ,9999.99,
476764, 2009, 07, 20, 999999, 999999, 999993, 9999, 99, 999999, 9999599, ,9999.99, ,
476764, 200,07, 21, 999993, 999559, 559993, 5999, 99, 99955.9, 999959, ,9999.99,
476764,2009,07, 22, 999999, 999999, 9999939, 9999, 99, 999999, 999959, ,9999.99, ,
476764, 2003, 07,23, 999993, 599559, 599993, 5999, 99, 99955.9, 999959, ,9999.99, ,
476764,2009,07, 24, 999999, 999999, 999993, 9999 99, 999999, 999999, , 999999,
476764, 2009, 07, 25, 999999, 999999, 999993, 9999, 99, 999999, 999999, ,9999.99, ,
476764, 2003, 07, 26, 999993, 999559, 599993, 5999, 99, 99955, 9, 999959, ,9999.99,
476764,2009,07,27, 999999, 999999, 9999939, 9999, 99, 99999.9, 999999, ,9999.99, ,
476764, 2003, 07, 28, 999993, 999559, 599993, 5999, 99, 99955.9, 999959, ,9999.99, ,
476764,2009, 07,29, 999999, 999999, 999999, 9999, 99, 999999, 999999, ,9999,99,
476764, 2008, 07, 30, 999999, 999999, 599999, 9999, 99, 999999, 999999, ,9999.99, ,
476764,2009,07,31, 999999, 399393, 939993, 9999. 99, 99995.9, 999953, ,9999.99, ,

»‘
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B.6.

B.6.1.

National Data Buoy Center

Provides access through a map interface to both real-time and
historic/archived data from Great Lakes buoys and coastal marine
automated network (C-MAN) stations. Pertinent variables may include
air temperature, water temperature, wind speed, wind direction, and
wave height.

The National Data Buoy Center (NDBC) does not include surface weather
observing stations. Real-time data from these stations can be accessed
through the Internet Weather Source (B.2) or through the CoastWatch
Great Lakes Node (B.1), under “Surface Airways Stations”
(www.glerl.noaa.gov/marobs/php/data.php?sta=6). Historic surface data can
be accessed via the Online Climate Data Directory (B.4).

The default NDBC entryway is a Google Maps view displaying marine and
coastal observation points around the world. This page can be slow to draw.
Faster-drawing, non-Google Maps interfaces are available for individual
regions, including the Western- and Eastern Great Lakes at
www.ndbc.noaa.gov/rmd.shtml (for current data) or
www.ndbc.noaa.gov/hmd.shtml (for historic/archived data)

Open the NDBC main page at www.ndbc.noaa.gov. Zoom into the
Great Lakes and/or the vicinity of your beach by clicking on the
magnifying glass icon on the left side of the map and then drawing a
box (click and drag) around the area. Pan the map in any direction by
clicking a point with the map, holding, and dragging it. If desired, you
can change the map background from the default “Satellite” image to
“Map” (roads, parks, city/place names) or “Hybrid” (satellite + map)
by clicking the corresponding button in the upper right corner of the
map.
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B.6.2. Once you have navigated to the vicinity of your beach, select a buoy
or station by clicking on it in the map. This will open a pop-up window
with a summary of the most recent conditions at that site. (Note: the
time listed in this window is in UTC; however, data listed once you
access the station page are in local time.)

B.6.3. For more detailed data, click the “View Details” link in the pop-up
window (above). This will open a new web page with station
information.
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B.6.4. Scroll down the station page to view a detailed list of current and
recent conditions — for those variables measured at the site — listed by
local time.

4---—-—-—-—-—-—-—-—-

B.6.5. For continuous data over the previous 5 or 45 days scroll to the
bottom of the station page and click the “Real-Time Data” link. (See
B.6.8 — B.6.15 below for directions on downloading and formatting
tabular data from NBCD.)

J - O - Iﬂ ﬂ ;‘1 ‘ 7 = ”‘ File Edit View Favorites ‘ Address I@ hnn://wwwndbc.nnaa.gﬂv/sj a Go ‘ l',’ - ax
U6 19 1000 am TE T - - g — BET — BB0 - - - o~
06 19 900am & P = = = = = - B30 - B30 b
06 19 800am & n 22 = = = = = - 608 - BDB
06 19 BO00am & 16 18 = = = = = - B4 - B2
08 18 500am 8 16 17 - - - - - - BO4 - BO4
06 18 4:00am SSE 13 156 - - - - - - B0 - BOA1
06 18 300am 5 12 14 ° ° ° = ° - 604 - 604
06 19 200am ESE 9 10 = = = = = - B22 - 822
06 19 100am & T3 = = = = = - B8 - B3
06 191200am & B 7 = = = = = - 988 - 483
06 1811:00 pm SSE 7 8 - - 592 592
06 1810:00 pm  BEW a 10 = = 612 612
06 18 9:00pm 5 a 10 ° = 583 583
06 18 800pm & 7 g = = = = = - 87T - 877
06 18 700pm BGBE 7 7 = = 59.2 59.2
06 18 600pm § 8 9 - - a7 a7
06 18 500pm S mo1m - - 585 585
06 18 3:00pm BBE 1m 11 = = 58.1 58.1

Description of Measurernents
Links which ate specific to this station are listed below:
wﬁnu\armrm for the last forty-five days
Historical Data & SMimatic Summaries for guality controlled data for the current month, previous
months, and previous years
The weekly status report and the weekt report also provide valuable station infarmation
Mote thatthe payload types and the station locations occasionally change
Please refer to the NDBC data invertory for the data history of each station.
L. Dept. of Commercs Disclaimer Privacy Policy
Mational Qceanic and Atmosgheric Administration Infarmation Quality Freeciom af Information
Mational Weather Service Creclts About Us
National Dsta Buoy Certer Glossary Career Opportunities
1007 Balch Bivd
Stennis Space Certer, MS 39529
Contact s _
Page last modified: June 8, 2009 -
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B.6.6. To download historic data return to the main (map) page, and in the
pop-up window for the station, click the “View History” link. A new
page will open.

B.6.7. In the new page that opens, click on either a month in the current
year (“Quality controlled data for...”) or a previous year (“Historic
Data™) to the right of “Standard meteorological data”.
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B.6.8. A new web page will open listing the data in tabular form. To save this
data to your hard drive, click “File” > “Save as...” in your Web browser,
name something like “[location]_met_[year]”, select “Text File” (*.txt)
as the type, and click “Save”.

O M 7 I |ﬂ \EL‘ il ‘ . ) 6‘“ = 7| File Edit View Favories | Address I@j http://wwwndbc.nuaa.guv/wj Bco ‘ w-ax
a

#YY MN DD hh nen WDIR WSPD GST WWHT DPD APD NMUD PRES ATHP TUTHP DEWP WIS TIDE .

#yr mwo dy hr mn degT mis mis m  sec sec deg  hPa degC degC degC  mmi £t

2008 01 01 00 00 324 3.5 4.3 29.00 99.00 93.00 989 1012.4 =-2.8 999.0 -2.9 99.0 392.00

2008 01 01 01 00 320 3.8 4.6 99.00 99.00 99.00 999 1012.7 -3.4 999.0 -3.4 99.0 99.00

2008 01 01 02 00 316 5.8 6.6 99.00 99,00 99.00 995 1013.0 -3.7 999.0 -3.7 99.0 99.00

z008 01 01 03 00 3z1 7.5 9.6 99.00 95.00 93.00 939 1012.9 -3.38 993.0 -3.9 99.0 95.00

2008 01 01 04 00 320 9.7 11.1 99.00 99.00 99.00 995 1012.8 -4.2 999.0 -4.2 99.0 99.00

2008 01 01 05 00 320 5.2 11.2 99.00 95.00 93.00 9389 1013.2 -5.1 9939.0 -5.2 99.0 95.00

2008 01 01 06 00 312 7.8 10.1 93.00 99.00 99.00 999 1013.1 -5.1 999.0 -5.2 99.0 99.00

2008 01 01 07 00 312 8.0 9.4 99.00 99.00 99.00 995 1013.2 -5.1 999.0 -5.2 99.0 99.00

z008 01 01 0% 00 315 6.9 &.4 99.00 95.00 935.00 939 1014.0 -5.1 993.0 -5.2 99.0 95.00

2008 01 01 09 00 315 7.8 9.3 99.00 99,00 99.00 995 1014.5 -4.5 999.0 -5.1 99.0 99.00

2008 01 01 10 00 306 6.8 &.5 99.00 95.00 93.00 939 1015.2 -5.3 999.0 -5.4 99.0 95.00

2008 01 01 11 00 309 6.3 7.9 99.00 99.00 99.00 999

2008 01 01 1z 00 308 6.6 8.5 99.00 99.00 99,00 soo EAMAAGIRET 2|

2008 01 O1 13 00 305 8.1 9.5 93.00 959.00 99.00 933 swvein [ 03 = oo

2008 01 01 14 00 301 8.0 9.6 99.00 99.00 99.00 999 -

2008 01 01 15 00 297 7.7 10.4 99.00 95.00 93.00 933 rr%1 Sheboygan_met_2008. bt

2008 01 01 16 00 309 7.3 8.9 99.00 99.00 99.00 999

2008 01 01 17 00 309 S.1 11.1 98.00 99.00 99.00 989

2008 01 O1 18 00 309 8.5 10.1 93.00 99.00 99.00 933

2008 01 01 19 00 303 7.1 9.9 99.00 99.00 99.00 999

2008 01 01 20 00 297 9.5 12.7 99.00 95.00 93.00 933

2008 01 01 21 00 297 7.0 8.4 99.00 99.00 99.00 999

2008 01 01 22 00 268 10.9 12.6 98.00 99.00 99.00 989

2008 01 01 23 00 283 5.5 11.1 93.00 99.00 99.00 933

2008 01 0z 00 00 281 11.2 12.7 99.00 99.00 99.00 999

2008 01 0z 01 00 288 11.2 13.0 99.00 95.00 935.00 933

2008 01 02 02 00 278 10.0 11.8 99.00 99.00 99.00 999

2008 01 0z 03 00 260 S.4 11.5 98.00 99.00 99.00 989

2008 01 0z 04 00 283 10.7 12.9 93.00 99.00 99.00 933

2008 01 0z 05 00 281 10.7 13.5 99.00 99.00 99.00 999

2008 01 0z 06 00 280 8.3 9.8 99.00 95.00 93.00 933

2008 01 0z 07 00 284 9.0 10.8 99.00 99.00 99.00 999

2008 01 0z 05 00 293 7.8 9.1 29.00 99.00 23.00 2338

2008 01 0z 09 00 295 8.4 9.7 93.00 99.00 99.00 939 P— Shaboygan met_ 2003 B Save I

2008 01 0z 10 00 299 9.5 11.3 99.00 99.00 99.00 999

2008 01 0z 11 00 310 5.5 11.7 99.00 95.00 93.00 933 Save &t type: Text File [ tst) ;I Cancel |

2008 01 0z 12 00 322 8.6 10.5 99.00 99.00 99.00 999 _ Wb Page, complete [ ]

2008 01 0z 13 00 317 8.0 9.3 99.00 95.00 93.00 933 Encoding: Web Archive, single file [* mht)

2008 01 0z 14 00 309 8.7 10.3 93.00 99.00 99.00 939 /eh Page, HTML onls [*him:* himl]

2008 01 0z 15 00 315 9.0 11.0 93.00 95.00 59.00 999 1034.9 -B8.9 995.0 -10.4

z008 01 0z 16 00 325 8.0 9.5 99.00 95.00 93.00 939 1036.1 -8.6 999.0 -10.6 99.0 95.00

2008 01 0z 17 00 325 7.7 9.9 99.00 99.00 99.00 995 1036.6 -B.2 999.0 -11.4 99.0 99.00

2008 01 Oz 16 00 323 8.6 9.8 99.00 95.00 93.00 939 1036.7 -7.8 999.0 -11.5 99.0 95.00 -

B.6.9. Open MS Excel. From the pull-down menu in the upper left corner,
select “File” = “Open”. In the “Open” window, select “Text Files” from
the “Files of type:” pull-down menu. Double-click on the text file you
created in B.6.8.
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B.6.10. A “Text Import Wizard” will open. In Step 1, check the circle for
“Delimited” and click the “Next>" button. In Step 2 (below), check the
boxes for “Space” and “Treat consecutive delimeters as one”. Click the
“Finish” button.

B3 Microsoft Excel - Book1

] Eile Edit Yiew Insert Format TIoolk Dats Window Help Type a question far help
QAR S =-42) %l 100% - EAna\ v -~ B I U $ % v Tl M £

"R R =] = Reply with Changes... End Review, .. H

Al A #
A T8 T ¢ T o [T ETFT e [ W[ T T VP TKTLT T T NT 0T

1 1 =
| 2
EN
| 4 Text Import Wizard - Step 2 of 3 2 x|

5

5 This screen lets you set the delimiters your data contains. You can see
3 how your text is affected in the preview below,
N

9 b [ Treat consecutive delimiters as one

0 i | Semicalon I~ Comma

11 [V space Y[~ Gther: l_ Text ualfier: b
REY SN—r

13
11 2ta previ

15

16

17 vy 3 ph . WDIR [SPD ST WVHT PD FD P

18 fyr o Ky r o HegT bizs pis [pac [ac Heg
BT foos pl 1 o o 24 L5 H.3 5.00 p3.00 P3.00 B33
719 ooz p1 1 1 o z0 .8 H.E 5.00 p2.00 P9.00 B89

20 poos pL 1 z Ii} 16 [s.8 f.5 P9.00 pP9.00 P9.00 P93
= < |

2
% Concel | <Back [[ mext= | Emsh
= 1 ]
125
| 26
127
| 28
| 29
130 —
131
32

33 -
W 4 » n[\Sheetl /Sheet2 /chest3 / Kl | |
Draw~ [s |agtoshapes- N N OO H A G B A &-Z-A-== @ d

Ready

B.6.11. Following the procedure in A.1.7, insert three new columns (A-C)
named “DATE_HRS_UTC”, “DATE”, and “HOURS_UTC”. If you choose
to keep row 2 [units], repeat column names in row 2 of columns A-C.

crosoft Excel - Sheboygal 3 -5 x|
B File Edit View Insert Format Tools Data ‘Window Help Type a question for help .8 X
DEHERS & -~4) 51008 - H Arial MR u |8 % * %N E Hi- S A 'H
o i S R RS = [IE] Renly with Changes. .. End Review...
A1 - /& DATE_HRS_UTC
c T o [ E T F T 6 [ H T 1T J T KT LTMTNTT
| 1 |DATE_HR * ot S_UTC #vY M oo hh mm WOIR ~ WSPD  GST WVHT | DPD APD W
| 2 |DATE_HR =3 Copy S_UTC #yr mao dy hr i degT s mis m sec s8C d
| 3 | & 2008 1 1 0 0 324 15 4.3 99 99 99
| 4 | 2008 1 1 1 0 320 k] 46 99 99 99
| 5 | 2008 1 1 2 0 kil 58 66 99 99 99
6 | e 2008 1 1 3 0 321 75 95 L] o9 L]
| 7 | Delete 2008 1 1 4 0 320 a7 1.1 99 99 99
| & | Clear Contents 2008 1 1 5 0 320 92 1.2 99 99 99
| 9 | = 2008 1 1 [} 0 32 78 10.1 99 99 99
| 10| ZF Format Cells... 2008 1 1 7 0 32 g 9.4 99 99 99
11| Colurnn Width.., 2008 1 1 ] i 35 E9 5.4 39 % %
| 12 | 2008 1 1 9 0 35 78 9.3 99 99 99
13| Hide 2008 1 1 10 0 308 6.8 8.5 ] ] 99
| 14 | Urhice 2008 1 1 11 0 309 B3 73 99 99 99
| 15 | 2008 1 1 12 0 308 (-1 85 99 99 99
| 16 | 2008 1 1 13 0 305 a1 95 99 99 99
| 17 | 2008 1 1 14 0 301 g 96 99 99 99
| 15 | 2008 1 1 185 0 297 77 10.4 93 99 99
19 ] 2008 1 1 16 0 309 73 8.9 93 99 99
20| 2008 1 1 17 0 309 9.1 1.1 93 99 99
[ 21| 2008 1 1 18 0 309 8.8 10.1 93 99 99
22| 2008 1 1 19 0 303 7.1 EE] 93 99 99
23 | 2008 1 1 20 0 297 95 127 93 99 99
[ 24 | 2008 1 1 21 0 297 7 8.4 93 99 99
| 25 | 2008 1 1 22 0 288 10.9 128 93 99 99
| 26 | 2008 1 1 23 0 283 9.5 1.1 93 99 99
[ 27 | 2008 1 2 0 0 281 11.2 127 93 99 99
| 25 | 2008 1 2 1 0 288 11.2 13 93 99 99
[ 29 | 2008 1 2 2 0 278 10 1138 93 99 99
E 2008 1 2 3 0 280 9.4 1158 93 99 99
El 2008 1 2 4 0 283 10.7 129 93 99 99
EA 2008 1 2 g 0 281 10.7 138 93 99 99
1 4+ n[\Sheboygan_met_2008 / | |
Draw~ g |AutoShapes- N\ N 1O A 4 Bl & &~ Z- A=
Ready




Note: As you build your input data set, you will need to match E. coli
monitoring data to the measured values of your chosen explanatory variables,
according to date-and-time of collection. Matching individual entries can be
difficult, however, on account of differences in the time intervals at which
different variables are reported (e.g., daily versus hourly). A more efficient
approach is to create common time-reporting values in your respective data
tables, which can then be used to “join” the tables into a single table of just
those dates and times for which E. coli was measured. Various MS Excel
functions can be used to combine time-interval values (i.e. year, month, day,
and hour) into a single value for this purpose. An example follows. (For
procedures on importing and “joining” tables using queries in MS Access, see
Section 6 of this report, “Formatting Data for Model-Building.”)

B.6.12. To create values for “HOURS_UTC” (column C) type the following
function in cell C3:

=IF((H3<31),(TEXT(G3,"00")),(TEXT((G3+1),"00")))

Hit “Enter”. The result should be a two-digit, rounded value for the
hour-of-day in UTC (Central Daylight Time + 5 hours.). Copy this
function by clicking in the lower right corner of cell C3 and dragging to
the end of the table.

B Microsoft Excel - Sheboygan_met_2008.txt NEE
] Eile Edit View Insert Format Tools Data  iindow Help Type & question for help - .8 X
DedR S| = -4 %l w0% - B Arial +10 v/ B I U|E==H|8% % » 8| EE| 5
i@ | T E T E] B

c3 ~ £ =IF((H3<30),(TEXT(G3,"00"), (TEXT((G3-+1),"00"))
A [ B E [ o T e T F [T & [ H [T T S S " 3

| 1 |DATE_HRS_UTC DATE HOURS_UTC #vY Mt oD hh [ WDIR WSPD  |GST WYHT DPD APD o i

| 2 |DATE_HRS_UTC |DATE HOURS _UTC #yr mo dy hr mn degT mis mis m sec sec d

| 3 | o0 2008 1 1 1} 1} 324 35 43 99 99 99

| 4 | 01 2008 1 1 1 1] 320 38 46 99 99 99

|5 | 02 2008 1 1 2 0 316 5.8 6.6 9 9 99

|6 | 03 2008 1 1 3 0 321 75 96 EE] EE] EE]

7 | 04 2008 1 1 4 0 320 9.7 1.1 EE] EE] 99

ER 05 2008 1 1 5 0 320 9.2 11.2 EE] EE] 99

EN 06 2008 1 1 5} 0 312 7.8 101 99 99 99

[ 10 | o7 2008 1 1 7 0 32 8 9.4 99 99 99

[ 11| 03 2008 1 1 8 0 35 6.8 8.4 99 99 939

[ 12 | 09 2008 1 1 9 1} 315 7.8 93 99 99 99

[ 13 | 10 2008 1 1 10 1} 306 6.8 85 99 99 99
14 11 2008 1 1 11 1] 302 6.3 78 99 99 99

115 | 12 2008 1 1 12 0 308 6.6 8.5 9 9 99

|16 | 13 2008 1 1 13 0 305 8.1 9.5 EE] EE] EE]

17| 14 2008 1 1 14 0 301 8 96 EE] EE] 99

118 | 15 2008 1 1 15 0 297 77 10.4 EE] EE] 99

[ 19 | 16 2008 1 1 16 0 309 7.3 8.8 99 99 99

| 20 | 17 2008 1 1 17 0 309 91 1.1 99 99 99

| 21 | 18 2008 1 1 18 0 309 a8 101 99 99 939

| 22 | 19 2008 1 1 19 0 303 7.1 EE] 99 99 939

| 23 | 20 2008 1 1 20 1} 27 a5 127 99 99 99

| 24 | 21 2008 1 1 21 1} 27 7 8.4 99 99 99

05 | 22 2008 1 1 22 0 268 10.9 12.6 99 99 99

26 | 23 2008 1 1 23 0 263 9.8 1.1 EE] EE] EE]

127 | oo 2008 1 2 0 0 281 1.2 127 EE] EE] 99

28 | 01 2008 1 2 1 0 288 11.2 13 EE] EE] 99

| 29 | 02 2008 1 2 2 0 278 10 1.8 99 99 99

| 30 | 03 2008 1 2 3 0 280 9.4 1.5 99 99 99

| 31 | 04 2008 1 2 4 0 283 107 128 99 99 939

[ 32 | 05 2008 1 2 5 0 261 107 135 99 99 99

o Sheboygan_met_2008 : [« o oo oo o | 2 nl”J
Draw=- [j |uoshapes- N N O M A B E| - L-A-==Z @ dg
Ready
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Note: In order to correctly specify your model, your input data must be
sorted in the correct chronological order. Your time-reporting values should
therefore begin with the year, followed by the month, day, and hour. Be sure
to include period-separators between the year, month, day, and hour (e.g.,
“2003.05.29.12” as opposed to “2003052912”). This will prevent Virtual
Beach from misinterpreting them as long integers, instead of dates.

B.6.13. To calculate “DATE” (column B), click on cell B2 and type the
following function:

=CONCATENATE(D3,"." (TEXT(E3,"00")),"." (TEXT(F3,"00")))

Hit “Enter”. This should return a date value (e.g., “2008.01.01” for
January 1, 2008). Copy this function by clicking in the lower right
corner of cell B3 and dragging to the end of the table.

B.6.14. To calculate “DATE_HRS_UTC” (column A), click on cell A2 and type
the following function:

=CONCATENATE(B3,".",C3)

Hit “Enter”. This should return a date-plus-hour value (e.g.,
“2008.01.01.01” for 01:00 hours UTC on January 1, 2008). Copy this
function by clicking in the lower right corner of cell A3 and dragging to
the end of the table.

B3 Microsoft Excel - Sheboygan_met_2008.txt == x]
B Eile  Edit Wiew Insert Format Took Dats  Window  Help Type a question for help y .8 X
QEHdR2 S Al =-4) &l w% - B Arial S| $ % o0 %l sm = =.Q,».i.d
=8 > ] [0E] B

Al hd F =CONCATENATE(ES".".C3)
A [ 8 T ¢ [T o [T E T F T 6 [ H [ 1T J T KT L T MTNTT

| 1 |DATE_HRS_UTC DATE HOURS_UTC #VY Mha oo hh mm WOIR  WSPD  GST WYHT  DPD APD N
2 \DATE HRE UTC DATE HOURS_UTC #yr mo dy hr mh degT mis s m S60 S8 d

| 3 [2008.01.01.00 2005.01.01 00 2008 1 1 1} 1} 324 35 43 93 93 93

| 4 [2008.01.01.01 2005.01.01 01 2008 1 1 1 1} 320 38 46 93 93 93

| 5 [2008.01.01.02 2005.01.01 02 2008 1 1 2 1} 316 58 6.6 93 93 93

| 6 [2008.01.01.03 2005.01.01 03 2008 1 1 3 1] 3 75 956 99 99 99

| 7 |2008.01.01.04 2005.01.01 04 2008 1 1 4 1] 320 a7 1.1 99 99 99

| 5 [2008.01.01.05 2008.01.01 06 2008 1 1 5 a 320 92 1.2 99 99 99

| 9 [2008.01.01.06 2008.01.01 06 2008 1 1 5] a 312 78 101 99 99 99

| 10 [2008.01.01.07 2008.01.01 07 2008 1 1 7 a 312 ] 9.4 99 99 99

| 11 [2008.01.01.08 2005.01.01 08 2008 1 1 8 a 315 B9 8.4 99 99 99

| 12 [2008.01.01.09 2005.01.01 09 2008 1 1 9 0 315 7.8 9.3 99 99 99

| 13 |2008.01.01.10 2008.01.01 10 2008 1 1 10 0 308 6.8 8.5 99 99 99

| 14 |2008.01.01.11 2008.01.01 /11 2008 1 1 1 0 309 6.3 79 99 99 99

| 15 |2008.01.01.12 2008.01.01 12 2008 1 1 12 0 308 BB 8.5 99 99 99

| 16 |2008.01.01.13 2008.01.01 13 2008 1 1 13 0 305 8.1 9.5 99 99 99

| 17 |2008.01.01.14  |2008.01.01 14 2008 1 1 14 0 301 g 96 99 99 99

| 16 [2008.01.01.15 2005.01.01 15 2008 1 1 15 1} 297 77 10.4 93 93 93

| 19 [2008.01.01.16 2005.01.01 16 2008 1 1 16 1} 309 73 89 93 93 93

| 20 [2008.01.01.17 2005.01.01 17 2008 1 1 17 1} 309 a1 1.1 93 93 93

| 21 [2008.01.01.18 2005.01.01 18 2008 1 1 18 1} 309 8.8 101 99 99 99

| 22 [2008.01.01.18 2005.01.01 18 2008 1 1 19 1] 303 71 29 99 99 99

| 23 [2008.01.01.20 2008.01.01 20 2008 1 1 20 a 297 95 127 99 99 99

| 24 [2008.01.01.21 2008.01.01 21 2008 1 1 21 a 297 7 8.4 99 99 99

| 25 [2008.01.01.22 2008.01.01 22 2008 1 1 ) a 288 109 126 99 99 99

| 26 [2008.01.01.23 2008.01.01 23 2008 1 1 23 a 283 a8 1.1 99 99 99

| 27 [2008.01.02.00 2005.01.02 00 2008 1 2 0 0 281 1.2 127 99 99 99

| 26 |2008.01.02.01 2008.01.02 01 2008 1 2 1 0 288 1.2 13 99 99 99

| 29 |2008.01.02.02 2008.01.02 02 2008 1 2 2 0 278 10 11.8 99 99 99

| 30 |2008.01.02.03 2008.01.02 03 2008 1 2 3 0 280 9.4 1.5 99 99 99

| 31 |2008.01.02.04 2005.01.02 04 2008 1 2 4 0 283 10.7 129 99 99 99
32 |2008.01.02.05 Jﬁs.m 02105 2008 1 2 5 0 281 107 135 99 99 99
W v w)\Sheboydmbmet 2008 ! 14 i " " - | 2 MJJJ
Draw =~ i | utoShapes- \ N O O & 3 (@ & &'%'é'EZEJJB
Ready
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For additional column and row editing and formatting procedures, and for
different functions, see the MS Excel Help menu.

Note: If you are building your model mid-season, there will be a gap of
several weeks between the most up-to-date, quality controlled archived data
(accessible through the “Historic Data” page) and today’s real-time data. You
can cover this gap by downloading preliminary data for the past 45 days,
which are accessible through the “Station” page (see step B.6.5).

B.6.15. Before closing, use the MS Excel pull-down menu to select “File” >
“Save As...”, set the file type as the latest version of MS Excel (*.xls),
and click the “Save” button.
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B.6.16. For descriptions of the different variables listed in the NDCB data
tables, click on the “Descriptions of Measurements” link on the station
page, or alternatively on the “data descriptions” links on the historic
data page. These links lead to the following page:
www.ndbc.noaa.gov/measdes.shtml.

'Iﬂ \EL‘ ;‘1‘/7\ i

0

= File Edit VYiew Favorites ”‘Addreaa |:g1 hittp: /o ndh(.nnaa.guv/rj Bco ‘ o -9x
Measurement Descriptions and Units =

Q-©

Station List

Real Time files generally contain the last 45 days of "Realtime” data - data that went through
automated quality checks and were distibuted as soon as they were received. Historical files have
gone through post-processing analysis and represent the data sentio the archive centers. The formats
for both are generally the same, with the major difference being the treatment of missing data. Missing
data in the Realtire files are denoted by "MW while a variable number of 8's are used to denote b
rissing data in the Historical files, depending on the data type (for example: 899.0 99.0)

Observations via
Google Maps
Classit

General

Obs Search

Ship Obs Report Units: Station pages display the current hour's measurements in English units by default, but can be
APEX changed by the viewer 0 metric units. Ywhen accessing Real Time and Historical data files, the

TAO measurements are generally in metric units, as described below, and cannot be changed

DODS

HF Radar Time: Station pages show current abservations in station local time by default, but can be changed by
0SMC the viewsar to UTC (formely GMT). Both Realtime and Historical files show times in UTC only. See the
Dial-A-Buoy Acquisition Time help topic for a more detailed description of observation times

RSS Feeds

Email Access Staion ID: Five-digit WMO Station Identifier, used since 1976, ID's can be reassigned to future

deployments within the same 1 degree square.
Station Status

uggg gllamtenam:e Formats: Data are classified according to the follewing oroups. The header lines are shown atthe
atforms heginning of group. Mote that in the Realtime files, non-data lines beginwith "#'. Such lines should be
Partner Platforms a 4a o group. ' o

treated as comment lines

Program Info

About NDBC Standard Meteorological Data

M an
Moored Buoy #7Y MM DD hh wn UDIR WSPD GST WVHT DFD  APD MWD PRES ATNP WUTMP DEWP VIS PTDY TIDE
C-MAN #vL wo dy hr oo degT n/s /s w  sec sec degT hPa degC degC degC nmi hPa It

TAO 2007 04 15 13 50 120 4.0 6.0 0.4 3 MM MM 1023.4 20.6 22.5 10.8 MM +1.7 m
DART®

WDIR  Wind direction ithe direction the wind is coming from in dearees clockwise from true M)
during the sarme period used for WSPD. See Wind Averading Methods

WSRD Wind speed (i) averaged over an eight-minute period for buoys and a two-minuts petiod
for land stations. Reported Hourly. See Wind Averaging Methods

GST  Peak 5 or & gecond gust epeed (mis) measured during the eight-minute or two-minute
period. The 5 or § second period can he determined by payload, See the Sensor

Observing Reporting, Sampling, and Accuracy section

Handbook No. 1
VWYHT  Significant wave height (meters) is calculated as the average of the highest one-third of all

Science Education ofthe wave heights during the 20-minute sampling period, See the Wave Measurements
section.
DPD__ Dominantwave pariod is the period with the maxirmurm wave enerdy Seethe 571
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B.7.

B.7.1.

Tides & Currents

Provides access through a map interface to both real-time and
archived/historic data on lake levels, as measured at national water
level observation network (NWLON) stations.

Not including connecting channels between the Great Lakes, there are less
than three-dozen stations measuring water levels across the Great Lakes.
Since water levels are not uniform across a given lake, readings from a
particular station may be more-or-less relevant to your beach. As discussed in
Section 4 of this report (“Using Online Sources vs. Field-Collected Data”), the
partial regression slope coefficient for water levels in your model and the
coefficient’s associated p value (measure of statistical significance) will
determine whether or not data collected at a remote NWLON station will be a
useful predictor of E. coli at your beach.

Open the Tides & Currents “Station Selections” page at
http://tidesandcurrents.noaa.gov/station_retrieve.shtml. Click the icon

in the center of the page titled “Map these stations”. This will open a
Google Maps interface.
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B.7.2. In the map interface, locate the blue marker closest to your region
(e.g., Lake Michigan) and click on it to automatically zoom-in to that
region.

B.7.3. In the zoomed-in map, select a station by clicking on a red marker.
This will open a pop-up window with a “Data” tab, containing links to
preliminary (recent) and verified (historic) data on lake levels, as well
as an “Info” tab listing the station’s geographic coordinates.

60



B.7.4. In the pop-up window, click on the “Verified Data” link. This will open
a separate “Historic Data” page showing lake level, graphically, as
measured over time in meters relative to the 1985 International Great
Lakes Datum (IGLD).

B.7.5. Using the pull-down menus, select a “Begin Date” and an “End Date”
and your desired “Data Units”. Set “Interval” to “Hourly WL,” “Datum”
to “IGLD 1985,” and “Time Zone” to “GTM” (effectively the same as
UTM). Click the “View Data” button.
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B.7.6. A table will open, with lake level values in the right column. Click just
to the left of the word “Station”, hold and drag the mouse down and to
the right, until two or more rows are highlighted.

B.7.7. Scroll to the last row with lake level values. Hold the “Shift” key, and
click to the right of the row to highlight. Right-click and select “Copy”.
(Note: Verified data end roughly a month prior to today. For more
recent data, see B.7.17 — B.7.28.)
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B.7.8. Open MS Word. Right-click at the top of a blank document and select

B.7.9

“Paste”.

1 Document 1 - Microsoft Word ISEES
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Click just to the left of the word “DCP#”, hold and drag the mouse

downward and to the right, until rows two through seven (------

highlighted. Hit the “Delete” key.
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B.7.10. From the MS Word pull-down menu, select “File” > “Save as...”, name
the file something like “[location] lakelevels_[year(s)]”, and set the
file type to “Plain Text” (*.txt). (In the “File Conversion” window that
opens, select “Windows (Default)” as the text encoding system and
click “OK”.)
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B.7.11. Following the procedure in steps B.6.9-6.10, open the file in MS
Excel. Rename cell D1 something like “LKLEVEL”. Delete text in cell E1.

B3I Microsoft Excel - Kewaunee_lakelevel X NEIE|
‘E] File Edit Wew Insert Format Tools Data Window Help Type aquestion for help » - 8 X
DEHEHBRSR =45 0% - B - - u s % » WM EEG-D-A-
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D1 - A LKLEWVEL
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| 1 [Station  Date Time  [LKLEVEL 1 =
| 2 | 9087068 20070525 0000 176.122
| 3 | 9087068 20070525 100 176.082
| 4 | 9087065 20070525 2000 176.107
| 5 | 9087065 20070525 3000 176.128
| 6 | 9087065 20070525 400 176.116
| 7 | 9087068 20070525 500 176.153
| B | 9087065 20070525 6:00 176.125
| 9 | 9087065 20070525 7000 176.073
| 10| 9087065 20070525 8:00/ 176.085
| 11| 9087065 20070525 200, 176.153
| 12| 9087065 20070525 10:00 176.11
| 13| 9087065 20070525 11:00)  176.066
| 14| 9087065 20070525 12:000 176.105
| 16| 9087065 20070525 13:000 176.062
| 16| 9087065 20070525 14:000 176.0683
| 17 | 9087065 20070525 15:00/ 176.101
| 16| 9087065 20070525 16:00) 176.117
| 19| 9087065 20070525 17:000 176.047
| 20| 9087065 20070525 18:00) 176.056
| 21 | 9087065 20070525 19:000 176.122
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| 31 | 9087065 20070526 5000 176.034
| 32| 9087068 20070526 6:00 176.07
33| 9087068 20070526 7.000 176.072 hd
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B.7.12. Following the procedure in A.1.7, insert three new columns (A-C)

named “DATE_HRS_UTC”, “DATE”, and “HOURS_UTC”.
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For additional column and row editing and formatting procedures, and for
different functions, see the MS Excel Help menu.

Note: The Tides & Currents data are reported in Greenwich Mean Time
(GMT), which is effectively the same as UTC (Central Daylight Time + 5
hours.)

Note: As you build your input data set, you will need to match E. coli
monitoring data to the measured values of your chosen explanatory variables,
according to date-and-time of collection. Matching individual entries can be
difficult, however, on account of differences in the time intervals at which
different variables are reported (e.g., daily versus hourly). A more efficient
approach is to create common time-reporting values in your respective data
tables, which can then be used to “join” the tables into a single table of just
those dates and times for which E. coli was measured. Various MS Excel
functions can be used to combine time-interval values (i.e. year, month, day,
and hour) into a single value for this purpose. An example follows. (For
procedures on importing and “joining” tables using queries in MS Access, see
Section 6 of this report, “Formatting Data for Model-Building.”)
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B.7.13. To create values for “HOURS_UTC” (column C) type the following

function in cell C2:

=TEXT(HOUR(F2),"00")

Hit “Enter”. The result should be a two-digit, rounded value for the

hour-of-day, in UTC (Central Daylight Time + 5 hours.). To copy, click
on the lower right hand corner of the cell, hold and drag the mouse to
the bottom of the table.

B3 Microsoft Excel - Kewaunee_lakelevels_2007-09.txt _|=| x|
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| 2 | 0o 9087065 20070525 000 176.122
| 3 | 01 9087065 20070525 1.00 176.082
| 4 | 02 9087065 20070525 200 176.107
| 5 | 03 9087065 20070525 300 176.126
| 6 | 04 9087065 20070525 400 176.116
| 7 | 05 9087065 20070525 500 176.153
| G | 06 9087065 20070525 6:00 176.125
| 9 | 07 9087065 20070525 700 176.073
| 10 08 9087065 20070525 800 176.085
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| 12| 10 9087065 20070525 10:00 176.11
| 13| 11 9087065 20070525 11:00 176.066
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| 20 | 18 9087065 20070525 18:00) 176.056
| 21 | 19 9087065 20070525 19:00) 176.122
| 22 | 20 9087065 20070525 200000 176.081
| 25 | 21 9087065 20070525 21:.000 176.087
| 24 | 22 9087065 20070525 22:00 176.09
| 25 | 23 9087065 20070525 2300 176.064
| 26 | 0o 9087065 20070526 000 176.057
| 27 | 01 9087065 20070526 1.00 176.087
| 26 | 02 9087065 20070526 200 176.06
| 29 | 03 9087065 20070526 300 176.084
| 30| 04 9087065 20070526 4:00 176.07
| 31| 05 9087065 20070526 500 176.034
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B.7.14. To calculate “DATE” (column B), click on cell B2 and type the

following function:

=CONCATENATE((LEFT((E2),4)),"." (RIGHT((LEFT(E2,6)),2)),"." (RIGHT((LEFT(E2,8)),2)))

Hit “Enter”. This should return a date value (e.g., “2007.05.25” for
May 25, 2007). Copy this function by clicking in the lower right corner

of cell B2 and dragging to the end of the table.

Note: In order to correctly specify your model, your input data must be
sorted in the correct chronological order. Your time-reporting values should
therefore begin with the year, followed by the month, day, and hour. Be sure
to include period-separators between the year, month, day, and hour (e.g.,
“2003.05.29.12” as opposed to “2003052912™). This will prevent Virtual
Beach from misinterpreting them as long integers, instead of dates.
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B.7.15. To calculate “DATE_HRS_UTC” (column A), click on cell A2 and type

the following function:

=CONCATENATE(B2,".",C2)

Hit “Enter”. This should return a date-plus-hour value (e.g.,
“2006.05.25.01” for 01:00 hours UTC on May 25, 2006). Copy this
function by clicking in the lower right corner of cell A2 and dragging to
the end of the table.
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| 4 |2007 052502 2007.05.25 02 9087065 20070525 200 176.107

| 5 |2007 052503 2007.05.25 03 9087065 20070525 300 176.126

| 6 [2007 052504 2007.05.25 04 9087065 20070525 400 176.116
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| 13 |2007 0525 11 2007.05.25 11 9087065 20070525 11:00 176.066

| 14 |2007 0525 12 2007.0525 12 9087065 20070525 12:00/ 176.105

| 15 [2007 0525 13 2007.0525 13 9087065 20070525 13:00) 176.062

| 16 [2007 0525 14 2007.0525 14 9087065 20070525 14:00) 176.083

| 17 |2007 05 25 15 2007.0525 15 9087065 20070525 15:00) 176.101

| 16 [2007 0525 16 2007.0525 16 9087065 20070525 16:00) 176.117

| 19 [2007 05 25 17 2007.0525 17 9087065 20070525 17:00) 176.047

| 20 [2007 05 25 18 2007.0525 18 9087065 20070525 18:00) 176.056

| 21 |2007 0525 19 2007.0525 19 9087065 20070525 19:00) 176.122

| 22 |2007 0525 20 2007.0525 20 9087065 20070525 200000 176.081

| 23 |2007 0525 21 2007.05.25 21 9087065 20070525 21:.000 176.087

| 24 |2007 0525 22 2007.0525 22 9087065 20070525 22:00 176.09

| 25 |2007 0525 23 2007.0525 23 9087065 20070525 2300 176.064

| 26 [2007 05 26.00 2007.05.26 00 9087065 20070526 000 176.057

| 27 |2007 05 2601 2007.05.26 01 9087065 20070526 1.00 176.087

| 26 |2007 05 26 02 2007.05.26 02 9087065 20070526 200 176.06

| 29 |2007 05 26 03 2007.05.26 03 9087065 20070526 300 176.084

| 30 [2007 05 26 04 2007.05.26 04 9087065 20070526 4:00 176.07

| 31 [2007 05 26 05 2007.05.26 05 9087065 20070526 500 176.034

32 [2007.05.26.06 70526 06 9087065 20070526 6:00 176.07
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B.7.16. Save the table as an MS Excel file by selecting “File” > “Save as...”
from the MS Excel pull-down menu in the upper left corner, choosing
the most recent version of MS Excel as the file type (*.xls), and
clicking the “Save” button.

Note: If you are building your model mid-season, there will be a gap of

approximately one month between the most up-to-date, verified data and
today’s real-time data. You can cover this gap by downloading preliminary
data, as described below.

B.7.17. For real-time and recently-collected data: Return to the map window
(7.B.3). If it is not still open, locate the red marker for your station
again and click on it to re-open the station pop-up window.
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B.7.18. Click on the “Preliminary Data” link in the pop-up window to open the
“Preliminary Data” page.

B.7.19. Using the pull-down menus, choose the “Begin Date” to correspond
with the latest available verified data (see B.7.7), while leaving the
“End Date” at today’s date (the default). Pick your desired “Data
Units”, set “Datum” to “IGLD 1985,” and set “Time Zone” to “GTM”
(effectively the same as UTC). Click on “View Data”.
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B.7.20. A table will open, with lake level values in the two right columns.
Click just to the left of the word “Station”, hold and drag the mouse
down and to the right, until two or more rows are highlighted.

Lake level is typically measured by two instruments at each station: a
principal sensor and a back-up. The back-up serves as a redundancy in the
event that the principal sensor fails or otherwise reports an anomalous
reading. The preferred instrument for measuring lake levels is known as a
shaft angle encoder — listed in preliminary data tables as “ShftAgl” (see
B.7.20). Typically, the back-up sensor is also a shaft angle encoder, and the
readings are not reported. In some cases, however, the back-up sensor is
what is known as a pressure sensor — an older and less accurate technology.
In these stations (as in the example illustrated here) pressure sensor data are
listed in addition to the preferred ShftAgl data, under the heading “Backup”
(see B.7.20).

Note: Do not use data listed under the heading “Backup”.
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B.7.21. Scroll to the last row containing lake level values, which is the most
recent (i.e. real-time) data. Hold the “Shift” key, and click to the right
of the row to highlight. Right-click and select “Copy”.
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B.7.22. Open MS Word. Right-click at the top of a blank document and select
“Paste”.
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B.7.23. Click just to the left of “DCP#”, hold and drag the mouse downward

and to the right, until rows two through seven (

highlighted. Hit the “Delete” key.
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B.7.24. From the MS Word pull-down menu, select “File” > “Save as...”, name
the file something like “[location]_lakelevels prelim”, and set the file
type to “Plain Text” (*.txt). (In the “File Conversion” window that
opens, select “Windows (Default)” as the text encoding system and

click the “OK” button.)
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B.7.25. Following the procedures in steps B.6.9-6.10, open the file in MS
Excel. Rename cell D1 something like “LKLEVEL”. Delete column E
(“Backup™), by right-clicking on the column header and selecting

13 7
Delete”.

B3 Microsoft Excel - Kewaunee_lakelevels_prelim.txt NEIE]
E] Eile  Edit “ew Insert Format Tools Dats  Window Help Type a question for help y_ & x
DEEBRGIE =4k ws - Piea W +|B I U =5 $ % 0 %l % #-0-A-H
M NmdSE & = Reply with Changes... End Review, .. E

E1 A # Backup
A | B | ¢c | 1D Ho ] |J|K\L\M|N|o\3
| 1 |Station  Date Time LKLEVEL [Backup | % Cut =

| 2 | 9087088 20090601 0 176.574|MNTES oy o

| 3 | 9087088 20090601 006 176.318) 1783

| 4 | 9087088 20090601 012 17e.392]  a7e| @ Pasts

| 5 | 9087088 20090601 018 176.346] 176.35  paste Special...

6 | 9087088 20090601 024 176.375| 176.3¢

| 7 | 9087088 20090601 030 reas| 1reE et

| 8 | 9087088 20090601 036 176.462| 1764 Delets

| 5 | 9087088 20090601 042 176428 17643 o conerts

| 10| 9057088 | 20090601 048 176.296| 176.30

| 11| 9087088 20090601 0:54 176.368| 176,37 T Format Csls...

| 12| 9087088 20090601 100 176.398] 17640 Column Width. ..

| 13| 9087088 20090601 106 17e3] 7E3

| 14| 9087088 20090601 112 176.399)  17E4 -

| 15| 9057088 20090601 1:18  176.339] 17638  Unhide

| 16| 9057088 20090601 124 176.325] 176,334

| 17| 9087088 20090601 130 176.454] 176.462

| 18| 9057088 20090601 138 176.423| 176.428

| 19| 9057088 20090601 142 176.298] 178301
0| 9057088 20090601 1:48  176.352| 176388
21| 9087088 20090601 154 176.42| 176429

| 22| 9057088 20090601 2:00

| 25| 9057058 20090601 206 176.303| 176.308

| 24| 9057058 20090601 2412 176.321| 176.328

| 25| 9057058 20090601 218 176.462| 176.467

| 26| 9057058 20090601 224 17832 176.321

| 27 | 9057058 20090601 230 176.352| 176.359

| 25| 9057058 20090601 236 176.324| 176.327

| 29| 9057058 20090601 2.42 176.329| 176,331

| 30| 9057058 20090601 248 176.384] 176.39

| 31| 9087058 20090601 2.4 176.475| 176.477

32| 9057058 20090601 300 176.218| 176.221
33| 9087068 20090601 306 176.469] 176.473 -
M 4 + H|\Kewaunee_lakelevels_pr / | _’”_[
Draw=~ ¢ |Autoshapes- N 2 OO E A S @ @& - Z- A=

Ready Sur=1574341.7

B.7.26. Following the procedures in A.1.7, insert new columns (A-C) named
“DATE_HRS UTC”, “DATE”, and “HOURS_UTC".

B3 Microsoft Excel - Kewaunee_lakelevels_prelim.txt NEIE]
E] Eile  Edit “ew Insert Format Tools Dats  Window Help Type a question for help y_ & x
DEHR S B Z -4 %l wo% - B il v - u $ % » W% ,'&*é'ﬂ
i | d & 8 & = Reply with Changes... End Review, .. E

21 - £ DATE_HRS UTC
C\D\E|F|G\H\|J|K\L\M|N3
| 1 [DATE_HRS | & Cut S_UTC Station  Date Time LKLEVEL =

2 | G copy 9087068 20090801 0.00 178,374
3 9087068 20090801 006 178,315

4| B paste 9087088 20090601 012 1783

5 | Paste Spacial... 9087068 20090801 018 176,346

& | p— 9087068 20090801 024 178,375

7| . 1 9087068 20090801 0:30 178,325

| 5 | Delets 9087065 20090801 0:36  176.462

El Clear Cantents 9087068 20090801 0.42 176,428
10 L 9087068 20090801 0:48 176,29

m G EormatCells.., 9087068 20090601 054 176,368

12| Colurrn width... 9087068 20090801 1:00 176398

E Lide 9087068 20090801 108 1763

14 | - 9087068 20090801 112 176399

15 | Unfiice 9087088 20090601 118 176359

6 | 9087068 20090801 124 176325

17 | 9087068 20090801 130 176.454

15 | 9087068 20090801 136 176.423

19 | 9087068 20090801 142 176.298

20 | 9087068 20090801 148 176352
21 9087068 20090801 154 176.42
2 9087068 20090801 200
23 9087068 20090801 206 176,303
24 9087068 20090801 212 178,321
25 9087068 20090801 218 176,462
2% 9087068 20090801 224 17632
27 9087068 20090801 230 178,352
28 9087068 20090801 236 176,324
29 9087068 20090801 242 178329
30 9087068 20090801 248 176,354
31 9087068 20090801 254 176,475
32 9087068 20090801 300 178.218

E 9087068 20090801 306 176,469 -

M 4 » M\ Kewaune kelevels_pri p _’I
Draw=~ Lt |AutoShapes- N 2 OO A A 5 @ & &~ 2. A=

Ready
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B.7.27. Preliminary lake level data are reported in 6-minute increments, as
opposed to one-hour increments. As such, there will be 10 different
entries per hour. To flag redundant entries and create values for
“HOURS_UTC” (column C) type the following function in cell C2:

=IF((MINUTE(F2)=0),(TEXT(HOUR(F2),"00")),"delete")
Hit “Enter”. The result should be a two-digit value for the hour-of-day,

in UTC (Central Daylight Time + 5 hours.). To copy, click on the lower
right hand corner of the cell, hold and drag the mouse to the bottom of

the table.

B3 Microsoft Excel - Kewaunee_lakelevels_prelim.txt == x]
B Eile  Edit Wiew Insert Format Took Dats  Window  Help Type a question for help y .8 X
Qi R2gal =-5 & jwn - Bl -1 ~ B I U =as % c WAES|Z-H-A-H
=8 > ] [0E]

c2 - # =IFMINUTE(F2)=0), TEXT(HOUR(F2),'00")],"delete”)

A B o [ E [ F [ & [0 T 0 T v T L T ™ NE
| 1 |DATE_HRS_UTC DATE HOURS UTC Station  Date Time LKLEVEL =
2 | O 9087068 20090601 0:00 176.374
El delete 9087068 20090601 0:06 176.315
|4 | delete 9087068 20090601 012 176.382
15 | delete 9087068 20090601 0:18 176.346
6 | delete 9087068 20090601 0:24 176.375
7 delete 9087065 20090801 0:30 176.325
B delete 9087065 | 20090801 0:36 176,482
Ex delete 9087065 | 20090801 042 176,428
10| delete 9087065 20090601 0:48 176,296
11| delete 9087065 20090601 0:54 176,368
112 01 9087065 20090601 1:00  176.393
| 13 delete 9087065 20090601 1:06 1763
14 | delete 9087068 | 20090601 112 176.399
15 | delete 9087068 | 20090601 118 176.369
16 | delete 9087068 20090601 124 176325
17 | delete 9087068 20090601 1:30 176464
18 | delete 9087068 20090601 1:36  176.423
19| delete 9087068 20090601 1:42 176.298
20| delete 9087068 20090601 1:48 176352
121 | delete 9087068 20090601 154 176.42
127 | 02 9087068 20090601 200
23 | delete 9087065 | 20090801 206 176.303
24| delete 9087065 | 20090801 212 176,321
[ 25 | delete 9087065 20090601 218 176482
| 26 | delete 9087065 20090601 224 17632
27 | delete 9087065 20090601 230 176,352
| 25 | delete 9087065 20090601 236 176324
29 | delete 9087068 | 20090601 242 176329
30| delete 9087068 | 20090601 248 176384
31 | delete 9087068 | 20090601 254 176.475
32| o3 be7068 20090601 300 176.218
33 Q087068 20090601 306 176.459 -
W 4 » »[\Kewaunee_lakelevels_prelim y 14 | ﬂJJ

Draw =~ i | utoShapes- \ N O O & < £ @ & &'%'é'EZEQJB

Ready

B.7.28. Follow the procedures and functions listed in steps B.7.14 — B.7.15 to
calculate “DATE” (column B) and “DATE_HRS_UTC” (column A).
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B.7.29. To remove redundant observations, first click on the first cell in
column C (*HOURS_UTC”) and click on reverse sort button (ﬁl )- The
redundant observations will be at the top of the table.

B Microsoft Excel - Kewaunee_lakelevels_prel -|=[x]
B pile  Edit Wew Insert Fi Tools Data  Window Help Type a question for help vy .8 x
NEHRS B =-4 100% = ;Ana\ i - u 2 I T ) 7-&-3-5
| =] & ga E

cl - A HOURS_UTC
A | B C\D\ElFlG\H\lJlK\L\MlNE‘
| 1 [DATE_HRS_UTC DATE HOURS UTC JStation  Date Time LKLEVEL =i

| 2 [2009.06.01.delete 2009.06.01 |delete 9087065 20090801 008 178315

| 3 |2009.06.01.delete 2009.06.01 | delete 9087065 20090801 012 178392

| 4 |2009.06.01.delete 2009.06.01 | delete 9087065 20090801 018 176346

| 5 |2009.06.01.delete 2009.06.01 | delete 9087065 20090801 024 178375

| B |2009.06.01.delete 2009.06.01 | delete 9087065 20090801 0:30 178325

| 7 |2009.06.01.delete 2009.06.01 | delete 9087065 20090801 0:38  176.462

| 8 |2009.06.01.delete 2009.06.01 | delete 9087065 20090801 0:42 176428

| 5 |2009.06.01.delete 2009.06.01 |delete 9087065 20090801 048 176298

| 10|2009.06.01.delete 2009.06.01 | delete 9087065 20090801 054 176368

| 11|2009.06.01.delete 2009.06.01 | delete 9087065 20090801 108 176.3

| 12|2009.06.01.delete 2009.06.01 | delete 9087065 20090801 112 178.399

| 13|2009.06.01.delete 2009.06.01 | delete 9087065 20090801 118 178.389

| 14|2009.06.01.delete 2009.06.01 | delete 9087065 20090801 124 178325

| 15 |2009.06.01.delete 2009.06.01 | delete 9087065 20090801 1:30 17B.454

| 16 |2009.06.01.delete 2009.06.01 | delete 9087065 20090801 138 176.423

| 17 |2009.06.01.delete 2009.06.01 | delete 9087065 20090801 1.42) 178298

| 18|2009.06.01.delete 2009.06.01 | delete 9087065 20090801 148 178352

| 19|2009.06.01.delete 2009.06.01 | delete 9087065 20090801 154 176.42

| 20 |2009.06.01.delete 2009.06.01 | delete 9087065 20090801 208 178303

| 21 |2009.06.01.delete 2009.06.01 | delete 9087065 20090801 212, 176.321

| 22|2009.06.01.delete 2009.06.01 | delete 9087065 20090801 218 17B.462

| 23 |2009.06.01.delete 2009.06.01 | delete 9087065 20090801 224 176.32

| 24 |2009.06.01.delete 2009.06.01 | delete 9087065 20090801 230 178.352

| 25 |2009.06.01.delete 2009.06.01 | delete 9087065 20090801 238 178324

| 26 |2009.06.01.delete 2009.06.01 | delete 9087065 20090801 242 178329

| 27 |2009.06.01.delete 2009.06.01 | delete 9087065 20090801 248 178384

| 28 |2009.06.01.delete 2009.06.01 | delete 9087065 20090801 254 176475

| 29|2009.06.01.delete 2009.06.01 | delete 9087065 20090801 342 176462

| 30 |2009.06.01.delete 2009.06.01 | delete 9087065 20090801 348 17B.431

| 31 |2009.06.01.delete 2009.06.01 | delete 9087065 20090801 354 17B.38

| 32|2009.06.01.delete 2009.06.01 | delete 9087065 20090801 408 178378
33[2009.05.01.delete 2009.06.01 |delete 9087065 20090801 412 176354 -
H 4 » M Kewaunee_lakelevels_pri / _’I
Draw~ ¢ | Autoshapes- ™~ w 1O B 4l £ 8] & | &~ &~
Ready

B.7.30. Next, click to the left of row 2 and, holding the “Shift” key, push the
down-arrow on the keyboard until all of the redundant observations
are selected (i.e. column C values = “delete”). Right-click on the last-
selected row and select “Delete”.

B Microsoft Excel - Kewaunee_lakelevels _prelim.txt NEIE|
B File Edit View Insert Format Tools Data ‘Window Help Type a question for help .8 X
NDEHRS B = -4 5l 100w - éAr\a\ ~10 ~|B 7 U $ Y% ;'&'A'd
o | =R | 4 g B
A2 - /& =CONCATENATE(E2,"".C2)
Ala\c\D\ElFlG\H\\JlK\L\M\Nj
[2005.07.08 delete 2009.07.08 delete 5067068 20080708 242 176.432
[2009.07.08. delete 2009.07.08 delate 9087068 20080708 248 176.455
2009.07.08.delete 2009.07.08 delete 9087068 20080708 264 176.429
[2009.07.08. delete 2009.07.08 delate 9087068 20080708 306 176.448
[2009.07.08. delete 2009.07.08 delate 9087068 20080708 312 176.437
[2009.07.08. delete 2009.07.08 delate 9087068 20080708 318 176.405
[2009.07.08. delete 2009.07.08 delate 9087068 20080708 324 176.446
[2009.07.08.delete 2009.07.08 delate 9087068 20080708 330 176.467
[2009.07.08.delete 2009.07.08 delate 9087068 20080708 33 176.403
[2009.07.08.delete 2009.07.08 delate 9087068 20080708 342 176.442
[2009.07.08.delete 2009.07.08 delate 9087068 20080708 348 176.453
[2009.07.08.delete 2009.07.08 delate 9087068 20080708 364 176.424
[2009.07.08.delete 2009.07.08 delate 9087068 20080708 406 176.422
[2009.07.08.delete 2009.07.08 delate 9087068 20080708 412 176.449
[2009.07.08.delete 2009.07.08 delate 9087068 20080708 418 176.448
[2009.07.08.delete 2009.07.08 delate 9087068 20080708 424 176.415
ete 2009.07.08 delste 9087068 20090708 430 176423
cut 001 23 S0B7060 20080601 2300 17645
Gy copy 0602 23 9087068 20080602 2300 176.404
0503 23 9087068 20080603 2300 176.324
Basts 0B.04 23 9087068 20090604 2300 176.42
Paste Special. .. 0B.05 23 9087068 20090605 2300 176.401
e— 0606 23 9087068 20080606 2300 176.382
- 06.07 23 9087068 20080607 2300 176513
Delate 0608 23 9087068 20080608 2300 1765
Clear Contents 06.03 23 9087068 20080609 2300 176.507
= 0610 23 9087068 20080610 2300 176.425
EF Eormat Cells... W11 23 SOBTORE 2NS06T1 ZE00 176 481
Row Height. 0612 23 9087068 20080612 2300 176.477 =
Hide 0613 23 9087068 20080613 2300 176.443
= 0B.14 23 9087068 20080614 2300 176.471
Unhide 0615 23 9087068 20080615 2300 176.419
42009.06.16.23  |2009.06.16 23 9087068 20080616 23:00 176.471 -
1 1+ + n[\Kewaunee_lakelevels_prelim / [« ;”_‘
Draw~ g |AutoShapes- N\ N 1O A 4 Bl & &~ Z- A= -.Eﬂ.jﬁ
Ready Sum=2.34Z11E+11
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B.7.31. Save the table as an MS Excel file by selecting “File” > “Save as...”
from the MS Excel pull-down menu, choosing the most recent version
of MS Excel as the file type (*.xls), and clicking the “Save” button.
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C. Real-Time and Historic Watershed Conditions

C.1. Waterwatch
Provides access through a map interface to near real-time, as well as
archived/historic data from USGS stream gauges, which measure and
report runoff and in some cases various surface water quality
parameters as well. Data from stream gauges reflect not only rainfall,
but watershed conditions, such as soil moisture, land cover im-
perviousness, and non-point source pollution, all of which can affect
beach water quality. Where a gauged-stream outlets at or near your
beach, stream discharge (stream flow) may be a useful explanatory
variable for your model. Depending on the gauge, pertinent stream
water quality parameters may also be available, such as specific
conductance (related to suspended solids) and dissolved oxygen
(related to concentrations of organic matter).

C.1.1. Open the Waterwatch page (http://water.usgs.gov/waterwatch). A
map of the U.S. will appear, with various points representing stream
gauges that are currently operated by USGS and its partners. Gauges
(points) are colored-coded according to the most recent data on
stream water discharge, ranging from red (Low) to black (High). Check
the circle for “State map...” above the map key, as your desired means
of data retrieval. Within the national map, click on your state (or
neighboring state) of interest to launch a zoomed-in map, from which
data can be accessed.
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http://water.usgs.gov/waterwatch

C.1.2. On the statewide map, move the mouse arrow over any gauge (point)
to display a temporary window showing gauge name, current data on
discharge and stage, and drainage area (i.e. size of the watershed or

catchment discharging at that point).

C.1.3. Click on your gauge of interest to open a data access window. In the
first tab (“Summary”), click on the 8-digit gauge number (in blue) to

open the main data access page for that gauge.
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C.1.4. Under “AVAILABLE DATA”, click on “Real-time”.

Alternative “Daily Data” are comprised of 24-hour maxima, minima, and
averages (for the period between midnight and midnight, local time.)

C.1.5. View the summary information that opens for the gauge.
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C.1.6. Scroll down the page (to just below the purple box listing “Available

C.1.7

Parameters”) and note the current “Discharge, cubic feet per second”
(reported in local time).

O - O b4 lﬂ E ;] ‘ /- = 7| File Edit View Favories | Address I&ﬁ http://walurdata‘usgs.guv/ﬂ\j ﬂGD ‘ t'p' - g
a
Available Parameters Output format Days

[ 4l 2 available Parameters for this site | & Graph (1]

¥ 8Q60 Discharge © Graph w/ stats | (1-0) |59

i 5 Gage height « Graph w/o stats
< Table
& Mfseparated

Summary of all available data for this site

Discharge, cubic feet per second
Most recent instantaneous value: 26 07-09-2009 11:15

|
I

I

|

|

1

1

|

|

I

I

|

|

1

1

|

|

I

I

USGS B4087240 ROOT RIVER AT RACINE, WI

208 *

Discharge, cubic feet per second

28
Jun 29 Jun 38 Jul 81 Jul 82 Jul B3 Jul B4 Jul 85 Jul 86 Jul 87 Jul 88 Jul B9 Jul 18

=--- Provisional Data Subject to Revision ---—-

4 Hedian daily statistic 43 years) —— Discharge
Create presentation-guality graph Parameter 00060; DD 01
Daily discharge statistics, in cfs, for Jul 9 based on 45 years of -
£ Done [T [ [@neret

For recently-archived data: Under “Available Parameters” in the purple
box (see above) check the box for “Discharge” (and any other variable
of interest). Check “Tab-separated” under “Output format”. Type the
number of “Days” you want to go back (0-60), and click “Go”. This will
open an archive of instantaneous data.

O ML > B |ﬂ ﬂ ] ‘ # = ”‘ File Edit Wiew Favorites ”‘Address I&'] hnn://waterdata‘usgs.gnv/n\j aGn ‘ !',' - ax
-

# WARNING 1

# The data you have obtained from this autowated U.5. Geological Survey database

# have not received Director's approval and as such are provisional and subject to

# revision. The data are released on the condition that neither the USGS nor the

# United States Government may be held liable for any demages resulting from its use.

# Additional info: http://waterdata.usgs.gov/nwis/help/?provisional

#

# File-format description: http://vaterdata.usgs.gov/nwis/2tab_delimited format_info

# lutomated-retrieval info: hetp://waterdata.usgs.gov/nwis/ zautomated retrieval info

#

# Contact: gs-w_support_nwisweblusys.gov

# retrieved: 2009-07-059 15:15:07 EDT

#

# Data for the following site(s) are contained in this file

# USGS 04057240 ROOT RIVER AT RACINE, WI

#

#

# Data provided for site 04087240

# DD parameter Deseription

# 01 00060 Discharge, cubic feet per second

#

agency_cd site_no datetime 01_00080 01 00060_cd

55 153 16d 14n 10s

USGS 04087240 2009-05-10 00:00 135

U363 04087240 2009-05-10 00:15 195

U565 04087240 2009-05-10 00:30 195

U3GE 04087240 2009-05-10 00:45 135

U563 04087240 2009-05-10 01:00 195

USGS 04087240 2009-05-10 01:15 135

UGS 04087240 2009-05-10 01:30 199

UGS 04087240 2009-05-10 01:45 195

UGS 04087240 2009-05-10 0z:00 195

U563 04087240 2009-05-10 0Z:15 195

USGS 04087240 2009-05-10 02:30 133

UGS 04087240 2009-05-10 0Z:45 199

UGS 04087240 2009-05-10 03:00 193

UGS 04087240 2009-05-10 03:15 193

U563 04087240 2009-05-10 03:30 193

USGS 04087240 2009-05-10 03:45 z0z

UGS 04087240 2009-05-10 04:00 202

UGS 04087240 2009-05-10 04:15 193

UGS 04087240 2009-05-10 04:30 206

U563 04087240 2009-05-10 04:45 202

USGS 04087240 2009-05-10 05:00 202 hd

€] Done | ‘ ‘ | ‘ ‘O Tntarnet
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For data going back further than 60 days, see s C.1.24 - C.40.

C.1.8. In the table of recent data, click just to the left of the word “agency”,
then hold and drag the mouse down and to the right, until two or more
rows are highlighted.

O D R Iﬂ E" o ‘ > ) < ‘ - »‘ File Edit Yiew Favorites »‘Addl’eaﬁ I@;l http:/fwaterdata, usqs.gnw‘n\j Bco ‘ wo-ax
-

# WARNING -

# The data you have cbtained from this automated U.5. Geological Survey database

# hewve not received Director's approval and es such are provisional and subject to

# revision. The data are released on the condition that neither the USGS nor the

# United States Govermwent way be held liakle for any demages resulting from its use.

# Additional info: http://waterdata.usgs.gov/nuis/help/2provisional

#

# File-formet description: htep://veterdata.usgs.gov/nwis/?teb delimited format_info

# Automated-retrieval info: http://waterdats.usgs.gov/nwis/?autonated_retrieval_info

#

# Contact: gs-w_support_nwiswebfusys.gov

# retrieved: 2009-07-08 15:15:07 EDT

#

# Data for the following site(s) are contained in this file

# USGH 04057240 ROOT RIVER AT RACINE, WI

#

#

# Data provided for site 04087240

# DD paramecsr Deseription

# 01 0oOo80 Discherge, cubic feet per second

#

5
04087240 2009-05-10 0

UsGS 04087240 2009-05-10 5 199

USGS 04087240 2009-05-10 0 199

USGS 04087240 2009-05-10 5 z02

USGS 04087240 2009-05-10 0 z02

USGS 04087240 2009-05-10 5 198

UsGS 04087240 2009-05-10 o 206

USGS 04087240 2009-05-10 5 z02

U5GS 04087240 2009-05-10 0 202 >

€] Done | [ || @ tenet

C.1.9

Scroll to the last row. Hold the “Shift” key, and click to the right of the
row to highlight. Right-click and select “Copy”.

O Q- Iﬂ ﬂ ol @S &= ‘ .~ 7 File Edt View Favorites

Address |:g1 hnn://waterdata‘usgs.gnv/n\j aGD ‘ l',' -

-

Paste
Select all
Print

Convert selected links to Adobe PDF
Convert selected links to existing PDF
Convert selection ta Adobe PDF
Convert selection to existing PDF

R R e

4

@_1 Copies the selection to the Clipboard. | ‘ ‘ | ‘ ‘a Internet
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C.1.10. Open MS Word. Right-click at the top of a blank document and select
“Paste”.

8 Document1 oft Wor -5 x|

‘#] File Edit View Insert Format Took Table Window Help Adohe PDF  Acrobat Comments Type a question for help .8 X

NBEHRS GLVE|BR9-|S 8] 1% -Mm!

B-%-A-

site ne date 01_000&0 01_00060_cd

® Ignare Al
B Add to Dictionary
.:w Language
Spelling. .
Lok Up...

108+ - -

Ste

e o

04087240 zZ008-05

04087240 Z008-05-10
04087240 zZ005-05-10
04087240 zZ005-05-10
04087240 zZ005-05-10
04087240 zZ005-05-10
04087240 zZ005-05-10
04087zZ40 Z005-05-10

04087240 2009-05-10 05: 20z

Uses 04087240 2009-05-10 206 =

Uses 04087240 2009-05-10 206 :
2 UsGs 02087240 2009-05-10 208 2
- Uscs 04087240 2009-05-10 06: 206 #
ENAEIER-K|
ipraw- 3 |AumShapes- N N OO E A @ W d-Z-A-=== 0 ﬂ!
Page 1 Sec 1 if62  At7pt ni Coll REC TRK EXT OVR Englishu.S) &

C.1.11.Click just to the left of the second row, hold the “Shift” key, and hit
the down arrow key to highlight just that row. Click the “Delete” key.

8 Document1 osoft Word -5 x|

@] Eile Edit Wiew Insert Format Tooks Table Window Help  Adobe POF Acrobat Comments Type a question for help .8 X
NEHRS SRV B8 980 e | ok Bl-%- A-

I O TR - I 1 NI TP IR

R

01_0o0sn 01_00060_ed
, 04087240 2003-05-10 00 195
# 04087240 2008-05-10 5 195
04087240 2009-05-10 00 195
: 04087240 2008-05-10 00:45 195
# 04087240 2008-05-10 01:00 195
04087240 2008-05-10 01:15 195
- 04087240 2008-05-10 01:30 193
2 04087240 2008-05-10 01:45 195
i 04087240 2009-05-10 02:00 195
: 04087240 2009-05-10 02:15 195
3 04087240 2009-05-10 02:30 1939
R 04087240 2005-05-10 02: 1939
: 04087240 2009-05-10 03: 1939
B 04087240 2009-05-10 03: 1939
= 04087240 2008-05-10 03: 199
- 04087240 2008-05-10 03: 202
2 04087240 2009-05-10 04: 202
a 04087240 2009-05-10 04: 199
: 04087240 2009-05-10 04: 206
: 04087240 2009-05-10 04: 202
b 04087240 2008-05-10 05: 202
: 04087240 2003-05-10 05: 206
: 04087240 2003-05-10 05: 206
£ 04087240 2003-05-10 05: 206

04087240 2005-05-10 H 204

=zadl

Page 1 Ser 1 /102 at83zpt na2 Col1 REC TRK EXT OWR Porfuguese (B
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C.1.12. Following the procedure in step B.7.24, use the MS Word pull-down
menu (“File” > “Save as...”) save the table as a “Plain Text” (*.txt) file
named something like “[river name]_60days”.

N

C.1.13. Open MS Excel. From the MS Excel pull-down menu in the upper left
corner, select “File” = “Open”. In the “Open” window, select “Text
Files” from the “Files of type:” pull-down menu. Double-click on the
text file you created in C.1.12.
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C.1.14. A “Text Import Wizard” will open. In Step 1, check the circle for

“Delimited” and click the “Next>" butto

n.

B File Edit View Insert Format Tools Data ‘Window Help Type a question for help
DEHR S G| = -4 %l w09 ~ & arial ~m ~|B I U 08 % v %G
" R 2 By g Renly with Changes. .. End Review...
Al - 13
A T 8 [ ¢ [ o [ E T F [T &6 [ H [T [ & [ K T L M T N T oz

Text Import Wizard - Step 1 of 3

The Text Wizard has determined that your data is Delimited,

Original data b

IF thisis correct, chaose Next, or choose the data type that best describes your data,

hat best describes your data:
- Characters such as commeas of babs separate each fisld.

" Fixed width - Fields are aligned in columns with spaces between each field.

Statimportatrom:  [1 =4

File origin:

437 : OEM United States

Preview of file C:iDocuments and SettingsimednialDeskkopiDa. . \RootRiver_&0days txt,

pyency_cdlsite noldatetine00l_00060001_000&0_cd

SES00408724002005-05-10
SES00408724002009-05-10
SESO00408724002009-05-10
$E8004058724002009-05-10

00: 0001580
00: 1501350
00: 2001550
00: 45013580

- [FFERE

Cancel

ek |[CHex e Enish

12}

1
1 2
1 3
KN
1 5
1 6
| 7
1 8 |
1 9 |
10
|11
12|
113
| 14
15
16
|17
18
119
120
21
1 22|
| 23
24
125
| 26
27|
| 28
e
30
3

2]
33

W 4+ n[\Sheetl /cheet2 [cheet3 /

li«]

3

A=

Draw > b | AutoShapes+ N\ » 1O A o 5 8] (& | & -
Ready

;Ed.jg

C.1.15. In Step 2 of the “Text Import Wizard”
click “Finish”.

, check the box for “Tab” and
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C.1.16. After the table appears, rename cell D1 something like “DSCHRG”
and delete the text in cell E1.

crosoft Excel - RootRiver_60days.txt

E] File Edit View Insert Format Toolks Data Window Help Type & question for help

DEHROQ] 2 -2 kw0 - @i MEL I u B8 % o W E

R SRR ] = Reply with Changes... End Review, . ]

D1 - A& DECHRG
A|E\C|D\E\F|G|H\\J\KlL\M\N\CZ]

| 1 |agency_ccsite no datetime |DSCHRG ! =
| 2 |USGS 4057240 05/10/2008 0:00 195
| 3 |USGS 4057240 05/10/2008 0:15 195
| 4 |USGS 4087240 05/10/2008 0:30 195
| 5 |USGS 4057240 05/10/2008 0:45 195
| 6 |USGS 4057240 05/10/2008 1:00 195
| 7 |USGS 4057240 05/10/2008 1:15 195
| B |USGS 4087240 05/10/2008 1:30 199
| 9 |USGS 4087240 05/10/2009 1:45 195
| 10 |USGS 4087240 05/10/2008 2:00 195
| 11|USGS 4087240 05/10/2008 2:15 195
| 12|USGS 4087240 05/10/2008 2:30 199
| 13|USGS 4087240 05/10/2009 2:45 199
| 14 |USGS 4087240  05/10/2008 3:00 199
| 16 |USGS 4087240 05/10/2008 3:15 199
| 16 |USGS 4087240 05/10/2008 3:30 199
| 17 |USGS 4087240 05/10/2009 3:45 202
| 16 |USGS 4057240 05/10/2003 4:00 202
| 19|USGS 4057240 05/10/2003 4:15 193
| 20 |USGS 4057240 05/10/2003 4:30 206
| 21 |USGS 4057240 05/10/2003 4:45 202
| 22 |USGS 4057240 05/10/2008 5:00 202
| 23 |USGS 4057240 05/10/2008 5:15 206
| 24 |USGS 4057240 05/10/2008 5:30 206
| 26 |USGS 4057240 05/10/2008 5:45 206
| 26 |USGS 4057240 05/10/2003 6:00 206
| 27 |USGS 4057240 05/10/2003 6:15 206
| 26 |USGS 4057240 0511042003 6:30 209
| 29 |USG3 4057240 0511042003 6:45 206
| 30 |USGS 4057240 0511042003 7:00 206
| 31 |USGS 4057240 0511042003 7:15 209
| 32 |USGS 4057240 0511042008 7:30 209

33 USGS 4057240 05/10/2003 7:45 209 hd
[ 4 » n]\RootRiver_60days [« | ;”_‘

Draw > b | AutoShapes= N\ w 1O A o 3 (8] (& &vgvévfﬁﬁﬂ.jﬂ

Ready

C.1.17. Following the procedure in A.1.7, insert three new columns (A-C)
named “DATE_HRS_UTC”, “DATE”, and “HOURS_UTC”.
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Note: As you build your input data set, you will need to match E. coli
monitoring data to the measured values of your chosen explanatory variables,
according to date-and-time of collection. Matching individual entries can be
difficult, however, on account of differences in the time intervals at which
different variables are reported (e.g., daily versus hourly). A more efficient
approach is to create common time-reporting values in your respective data
tables, which can then be used to “join” the tables into a single table of just
those dates and times for which E. coli was measured. Various MS Excel
functions can be used to combine time-interval values (i.e. year, month, day,
and hour) into a single value for this purpose. An example follows. (For
procedures on importing and “joining” tables using queries in MS Access, see
Section 6 of this report, “Formatting Data for Model-Building.”)

USGS stream gauge data are reported in local time (UTC minus 5 hours in the
central time zone).

C.1.18. USGS stream gauge data are reported in sub-hourly increments. As
such, there will be several entries per hour. To flag redundant entries
and create values for “HOURS_UTC” (column C) type the following
function in cell C2:

=TEXT(IF((MINUTE(F2))=0,(HOUR(F2)+5),"delete"),"00")

Hit “Enter”. The result should be a two-digit value for the hour-of-day,
in UTC (Central Daylight Time + 5 hours.). To copy, click on the lower
right hand corner of the cell, hold and drag the mouse to the bottom of

the table.

B Microsoft Excel - RootRiver_60days.txt -|=[x]
B pile  Edit wew Insert Format Took Data Window Help Type a question for help vy .8 x
DEHRS G| =~4) %l wo%  ~ EAHE\ v «~|B I U|E = $ % o ) [ EE i-@h-g-d
4 = ) =] B

c2 - A =TEXT(F(MINUTE(F2))=0 (HOUR(F2)+5) "delste”), "00%)

A [ B [ ¢ T 0 [ E T F [ o [H T T [T J T KT L T ™M [T
| 1 |DATE_HRS_UTC DATE HOURS UTC agency_ccsite_no  |datetime DSCHRG =
| 2 | 05 LUSGS 4087240 051072009 0:00 195
| 3 | delete LUSGS 4087240 051072008 0:15 195
| 4 | delete LUSGS 4087240 051072009 0:30 195
| 5 | delete LUSGS 4087240 051072009 0:45 195
| 6 | 08 LUSGS 4087240 051072009 1:00 195
| 7| delete LUSGS 4087240 051072009 1:15 195
| B | delete LUSGS 4087240 051072009 1:30 199
| 9 | delete LUSGS 4087240 051072009 1:45 195
| 10| 07 LUSGS 4087240 051072009 2:00 195
| 1] delete LUSGS 4087240 051072008 2:15 195
| 12| delete LUSGS 4087240 051072009 2:30 199
| 13| delete LUSGS 4087240 051072009 2:45 199
| 14| 08 LUSGS 4087240 051072009 3:00 199
| 15| delete LUSGS 4087240 051072009 3:15 199
| 16 | delete LUSGS 4087240 051072009 3:30 199
| 17 | delete LUSGS 4087240 051072009 3:45 202
| 18 | E] LUSGS 4087240 051072009 4:00 202
| 19 delete LUSGS 4087240 051072009 4:15 199
| 20 | delete LUSGS 4087240 051072009 4:30 2068
| 21| delete LUSGS 4087240 051072009 4:45 202
| 22 | 10 LUSGS 4087240 051072009 5:00 202
| 25 | delete LUSGS 4087240 051072008 5:15 2068
| 24 | delete LUSGS 4087240 051072009 5:30 2068
| 25 | delete LUSGS 4087240 051072009 5:45 2068
| 76 | 11 LUSGS 4087240 051072009 6:00 2068
| 27 | delete LUSGS 4087240 051072008 B:15 2068
| 25 | delete LUSGS 4087240 051072009 6:30 209
| 29 | delete LUSGS 4087240 051072009 6:45 2068
| 30| 12 LUSGS 4087240 051072008 7:00 2068
| 31 delete LSGS 4087240 051072008 7:15 209
| 32 | ldelete iEbS 4087240 051072008 7:30 209
33 NEE] 4087240 051072009 7:45 209 hd
1 4 » H[\RootRiver_60days 3 1« _»”J

Draw~ [s |agtoshapes- N N OO H A G B E &-Z-A-==c @ df

Ready
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C.1.19. To calculate “DATE” (column B), click on cell B2 and type the

following function:

=CONCATENATE((YEAR(F2)),"." (TEXT((MONTH(F2)),"00™),"." (DAY (F2)))

Hit “Enter”. This should return a date value (e.g., “2009.05.10” for
May 10, 2009). Copy this function by clicking in the lower right corner
of cell B2 and dragging to the end of the table.

Note: In order to correctly specify your model, your input data must be
sorted in the correct chronological order. Your time-reporting values should
therefore begin with the year, followed by the month, day, and hour. Be sure
to include period-separators between the year, month, day, and hour (e.g.,
#2003.05.10.12” as opposed to “2003051012”). This will prevent Virtual
Beach from misinterpreting them as long integers, instead of dates.

C.1.20. To calculate “DATE_HRS_UTC” (column A), click on cell A2 and type
the following function:

=CONCATENATE(B2,".",C2)

Hit “Enter”. This should return a date-plus-hour value (e.g.,
“2009.05.10.01” for 01:00 hours UTC on May 10, 2009). Copy this
function by clicking in the lower right corner of cell A2 and dragging to
the end of the table.

EZMicrosoft Excel - RootRiver_60days.txt _|=| x|
E] Ele Edit ¥ew Insert Format Iools Data  Window Help Type a question for help ~ - &8 X
DEHdBRS &z~ 21w ~ éAna\ 10 - B 7 U = =54 8 % » e SN[ EE l'&'é'ﬁ
a > e ]

A2 hd A =CONCATENATE(E2,".".C2)
A | B [ © [ o T E ] GH\\J|K|L\M\3
1 DATE HRS UTC DATE HOURS_UTC agency_crsite_na  datetime DSCHRG —|

| 2 [2009.05.10.05 2009.05.10 05 UsGs 4087240 051042008 0:00 195

| 3 [2009.0510 delete |2003.05.10  delete UsGs 4087240 051042008 0:15 195

| 4 [2009.0510 delete |2003.05.10  delete UsGs 4087240 051042008 0:30 195

| 5 [2009.05.10. delete [2009.05.10  delete USGS 40572400 051072008 0:45 195

| 6 |2009.05.10.06 2009.05.10 06 USGS 40572400 051072009 1:00 195

| 7 |2009.05.10.delete [2009.05.10  delete USGS 40572400 051072008 1:15 195

| © [2009.05.10.delete [2009.05.10  delete USGS 40572400 051072008 1:30 199

| 9 [2009.05.10. delete [2009.05.10  delete USGS 40572400 051072009 1:45 195

| 10 |2009.05.10.07 2009.05.10 07 USGS 40572400 051072008 2:00 195

| 11 [2009.05.10. delete [2009.05.10  delete USGS 40572400 051072008 2:15 195

| 12 |2009.05.10. delete |2009.05.10  delete USGS 40572400 051072008 2:30 199

| 13 |2009.05.10. delete |2009.05.10  delete USGS 40572400 051072008 2:45 199

| 14 |2009.05.10.05 2009.05.10 08 USGS 40572400 051072008 3:.00 199

| 15 [2009.05.10. delete [2009.05.10  delete UsSGs 40872400 05A10/2008 3:15 199

| 16 [2009.05.10. delete [2009.05.10  delete UsSGs 40872400 05A10/2008 3:30 199

| 17 |2009.05.10. delete [2009.05.10  delete UsSGs 40872400 05A10/2008 3:45 202

| 18 |2009.05.10.09 2009.05.10 02 UsSGs 40872400 05A10/2003 4:.00 202

| 19 |2009.05.10. delete [2009.05.10  delete UsSGs 40872400 05A10/2003 4:15 199

| 20 [2009.05.10. delete [2009.05.10  delete UsSGs 40872400 05A10/2003 4:30 206

| 21 [2009.05.10. delete [2009.05.10  delete UsSGs 40872400 05A10/2003 4:45 202

| 22 |2009.05.10.10 2009.05.10 10 UsSGs 40872400 05A10/2008 5:00 202

| 23 [2009.05.10. delete [2009.05.10  delete UsSGs 40872400 05A10/2008 5:15 206

| 24 |2009.05.10. delete [2009.05.10  delete UsSGs 40872400 05A10/2008 5:30 206

| 25 [2009.05.10. delete [2009.05.10  delete UsSGs 40872400 05A10/2008 5:45 206

| 26 |2009.05.10.11 2009.05.10 11 UsEs 4087240 0571072008 6:00 208

| 27 |2009.05.10.delete |2009.05.10  delete UsEs 4087240 0501072008 B:15 208

| 25 |2009.05.10.delete |2009.05.10  delete UsEs 4087240 0571072008 6:30 209

| 29 |12009.05.10.delete |2009.05.10  delete UsEs 4087240 0501072008 6:45 208

| 30 |2009.05.10.12 2009.05.10 12 UsEs 4087240 0501072008 7:00 208
31 [2009.05.10. delete |2009.05.10  delete UsEs 4087240 0501072008 7:15 209

B delete UsEs 4087240 0501072008 7:30 209
delete USEE 4057240 0571072008 7:45 209 J;‘
A li<] ol
Draw > L | AutoShapes- S\ w 1O A ol 7 & & &vﬁvévf?ﬁﬂjﬁ
Ready
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C.1.21. To remove the redundant hourly observations that you flagged in
step C.1.18, first click on the first cell in column C and click on the
reverse-sort button (4} ). The redundant observations will be at the
top of the table.

B rosoft Excel ootRiver_60day! NEE|
&) File Edit View Insert Fg Took Datz Window Help Type aguestion forhelp v - & X
NEHRI Q=8 100% = 5 Arial MECIN u B8 % o0 W%
a > 1 U] B
c1 - # HOURS_UTG
A [ B C D\E\FlG\H\|\J|K\L\M|3‘
| 1 |DATE_HRS_UTC DATE HOURS UTC lagency_ccsite_no  datetime DSCHRG =
| 2 |2000.05.10.delete 2009.05.10 delete UsSGS 4087240 05/10/2000 0:15 195
| 3 12009.05.10.delete 2009.05.10 delete uUsGs 4087240 05/10/2009 0:30 195
| 4 |2009.05.10.delete 2009.05.10  delete USGS 4087240 D5H0/2008 0:45 195
| 5 |2009.05.10.delete 2009.05.10  delete USGS 4087240 D5H0/2008 1:15 195
| B |2009.05.10.delete 2009.05.10  delete USGS 4087240 D5#10/2008 1:30 199
| 7 |2009.05.10.delete 2009.05.10  delete usGs 4067240 0541042008 1:45 195
| B |2009.05.10.delete 2009.05.10  delete usGs 4067240 05/10/2008 2:15 195
| 8 |2009.05.10.delete 2009.05.10 delate USGS 40687240 05/10/2008 2:30 198
| 10 12009.05.10.delete 2009.05.10  delete USGS 4087240 05/10/2000 2:45 199
| 11 2000.05.10.delete 2009.05.10  delete USGS 4087240 05/10/2000 315 199
| 12 12009.05.10.delete 2009.05.10 delete uUsGs 4087240 05/10/2009 3:30 199
| 13 |2009.05.10.delete 2009.05.10  delete USGS 4087240 D5H0/2008 3:45 202
| 14 |2009.05.10.delete 2009.05.10  delete USGS 4087240 D5A0/2008 4:15 199
| 15 [2009.05.10.delete 2009.05.10  delete USGS 4087240 D5/10/2008 4:30 206
| 16 |2009.05.10.delete 2009.05.10  delete usGs 4067240 05/10/2008 4:45 202
| 17 2009.05.10.delete 2009.05.10  delete usGs 4067240 0541042008 5:15 206
| 18 2009.05.10.delete 2009.05.10 delate USGS 40687240 05/10/2008 5:30 206
| 192000.05.10.delete 2009.05.10  delete USGS 4087240 05/10/2000 5:45 206
| 20 |2000.05.10.delete 2009.05.10  delete USGS 4087240 05/10/2000 6:15 206
| 21 |2009.05.10.delete 2009.05.10 delete uUsGs 4087240 05/10/2009 6:30 209
| 22 |2009.05.10.delete 2009.05.10  delete USGS 4087240 D5H0/2008 B:45 208
| 23 |2009.05.10.delete 2009.05.10  delete USGS 4087240 D5A0/2008 7:15 209
| 24 |2009.05.10.delete 2009.05.10  delete UsSGS 4067240 051042008 7:30 209
| 55 |2009.05.10.delete 2009.05.10  delete usGs 4067240 05+10/2008 7:45 209
| 36 |2009.05.10.delete 2009.05.10  delete usGs 4067240 0541042008 8:15 213
| 27 |2009.05.10.delete 2009.05.10 delate USGS 40687240 05/10/2008 8:30 209
| 28 12000.05.10.delete 2009.05.10  delete USGS 4087240 05/10/2000 8:45 209
| 29 12000.05.10.delete 2009.05.10  delete USGS 4087240 05/10/2000 9:15 213
| 30 |2009.05.10.delete 2009.05.10 delete uUsGs 4087240 05/10/2009 9:30 213
| 31 |2009.05.10.delete 2009.05.10  delete USGS 4087240 D5H0/2008 3:45 218
| 32 2009.05.10.delete 2009.05.10  delete USGS 4087240 05/10/2009 10:15 213
33 |2009.05.10.delete 2009.05.10_ delete USGS 4067240 05/10/2009 10:30 216 -
M 4 » »[\RootRiver_60days / [« _>|JJ
Draw - k& | AutShapes- S\ w OO & 4 2 (8] & @--;’-A-EiEQJB
Ready

C.1.22. Next, click to the left of row 2 and, holding the “Shift” key, push the
down-arrow on the keyboard until all of the redundant observations
are selected (i.e. column C values = “delete”). Right-click on the last-
selected row and select “Delete”.

B Microsoft Excel - RootRiver_60days.txt NEE
] Eile Edit wiew [hsert Format Took Data  Window Help Type a question for help r_8 x

DG =-3 &l 0% ~ @ vi10 - IR ]

FETEES 2 R B
A2 hd fe =CONCATENATE(E2,"" C2)

A|E|C\D|E|FlG\H\I\JlKlL\M\j
2009.07.9.delete  2003.07.9  delete UsGs 4087240 07/09/2009 5:30 29
! 2009.07.9.delete 2008.07.9  delete UsSGS A087240  07/09/2009 5:45 29
: 2009.07.9.delete 2009.07.9  delete USGS 4087240  D7/09/2009 6:15 28
. [12009.07.9.delste 2009.07.9  delete USGS 4087240 07/09/2009 6:30 28
\ 2009.07.9.delete  2003.07.9  delete UsGs 4087240 07/09/2009 B:45 29
| 4 2009.07.9.delete  2003.07.9  delete UsGs 4087240 070942009 7:15 29
| 518y 2009.07 9. delete  2008.07.9  delete UsSGS 4087240 07/09/2009 7:30 29

h 2009.07.9.delste 2009.07.9  delete USGS 4087240 07/09/2009 7:45 28 —
h 2009.07.9.delete 2009.07.9  delete USGS 4087240 07/09/2009 8:15 28
| 2009.07.9.delete  2003.07.9  delete UsGs 4087240 07/09/2009 8:30 28
1 2009.07.9.delete 2008.07.9  delete UsSGS A087240  07/09/2009 6:45 28
1 |EEEE]2009.07 9. delete 2009.07.9  delete USGS 4087240 07/09/2009 9:15 27
\ f1]2009.07.9.delete 2009.07.9  delete USGS 4087240 07/09/2009 9:30 27
] (82009.07 9.delete 2009.073  delete UsGs 4087240 07/09/2009 9:45 7
] 2009.07.9.delete  2003.07.9  delete UsGs 4087240 070872009 10:15 27
1 2009.07.9.delete 2008.07.9  delete UsSGS A087240  07/05/2009 10:30 27

v

7]2009.07.9.delete 2002.07.9  delete USGS 4087240 O7/02/2009 10:45 26
(IR0 07 0 delnbo A0 i

delate USGS 4087240 _07/02/2009 11:15 26

43 & Cut 09.05.10 28 USGS 4087240 05/10/2009 23:00 228
143 53 copy 9.05.11 28 USGS A087240) 05/11/2009 23:00 185
43 @ paste 2.0512 28 USGS 4087240 05/12/2009 23:00 150
43 N 9.0513 28 USGS 4087240 05/13/2009 23:00 170
143 Paste Special... 8.05.14 28 UsSGs 4087240 05/14/2009 23:00 308
= [— 9.05.15 28 USGS | 4087240 05/1572008 23:00 570
43 — 0516 28 USGS A087240) 05/16/2009 23:00 500
|43 Delete "l 0517 28 USGS 4087240 05/17/2009 23:00 276
143 Clear Contents %Uﬁ 18 28 UsGs 4087240 05/18/2009 23:00 179
143 % Eormat Colls... 0519 28 UsSGs 4087240 05/158/2009 23:00 150
43 = 9.05.20 28 USGS A087240) 05/20/2009 23:00 132
43 Raw Height... 9.05.21 28 UsGS 4087240 05/21/2009 23:00 "7
43 Hide: 9.0522 28 USGS 4087240 05/22/2009 23:00 o7
143 ;nhide 8.05.23 28 UsSGs 4087240 05/23/2009 23:00 105
= 9.05.24 28 USGS 4087240 05/2472009 23:00 100 h
H 4 » w]\RootRiver_60days / _>|JJ
Draw - ¢ | Autoshapes~ N\ S~ O A <l 22 8 & | & - - A
Ready Sum=17970904519




C.1.23. Save the table as an MS Excel file by selecting “File” > “Save as...”
from the pull-down menu in the upper left corner, choosing the most
recent version of MS Excel as the file type (*.xlIs), and clicking “Save”.

&

C.1.24. For historic/archived data older than 60 days: Return to the main
data access page for your selected gauge (C.1.4), scroll to the bottom
of the page and click the link to “Instantaneous-Data Archive”.

O - O - d \EL‘ :‘] ‘ /-“ \;‘\7’ 6‘?‘ Vg »‘ File Edit Yiew Favorites »‘Addreaa IEJhttp://walurdata‘usgs.guv/n\j Bco ‘ l".' - g

Discharge, cubic feet per secand 1963 2008 =
ool nducanos, weler, orflered, Tosemers [ 200 | 2005
Dissolved oxygen, water, unfiltered, milligrams per liter 2004 2005
Peak streamflow 017923_ O%Egg_ 45
Field measurements Olf_gg 0260—?% 189
Field/Lab water-quality samples 019??15_ 1209[23‘7" 234
Additional Data Sources Begin End Count

Date Date

~ - ok Lok 19586~ 2007-
Instantaneous-Data ArchlveE offsite 10-01 09-30 686697
Annual Water-Data Report f) **offsite** 2006 2008 3
OPERATION:

Record for this site is maintained by the USGS Wisconsin Water Science Center
Email questions about this site to Wisconsin Water Science Center Water-Data Inquiries

€------"-"-"-"-"-"""""“"-"-"-"-"-"---~"--

Questions about sites/data? Top
Eeedback on this web site Explanation of terms

Subscribe for NWISWeb changes
Automated retrievals

U.S. Department of the Interior | U.S. Geological Survey .
Title: ** USGS 04087240 ROOT RIYER AT RACINE, WI == -0

URL: http://waterdata.usgs.gov/nwis/nwisman?

Page Contact Information: Wisconsin NWISWeb Maintainer

Page Last Modified: 2009-07-10 10:39:38 EDT
0.64 0,62 val2

£] [T [ [@neret
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C.1.25 A separate “Instantaneous Data Archive” page will open. In the
spaces next to “Retrieve data from:” and “To:” type the beginning and
end dates you want data for. (The most recent data typically end in
the fall of the previous season. If you are building your model mid-
season, see step C.1.17 to access data going back 60 days.)

C.1.26. Click the “Retrieve Data” button, then “Save” (in the “File Download”
window).
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C.1.27. In the “Save As” window, navigate to the folder where you wish to
save the data, name the file something like “[river name]_[year(s)]”,
and click “Save”. The file type will — by default — be Retrospect backup
data, or .rbd.

C.1.28. Open MS Word. Click the “Open File” ( _3) button. In the “Open”
window, select “All files” as the file type, and then double-click on the
.rbd file you created in step C.1.27.

O
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C.1.29. At the top of the file will be a data summary, disclaimer, and
discriptions. An explanation of different “remarks” begins near the
bottom of the first page (e.g., “e” = estimated values.)

elx]
‘W] File Edit View Insert Format Tools Table Window Help  Adohe POF  Acrobat Comments Type a question for help v .8 x
NEHRS SR FE 2 E9-|®E 100% | &HRead [ Courier New -1 ~[[E] Hl-%-A-
= : SRR TRREE TRRRE - RERE ‘ ; oy e e A

retrieved: 2009-07-08 11:54:02 CST

Data for the following station is contained in this file

USGS 04087240 ROOT RIVER AT RACINE, WI

This data file was retrieved from the USGS
instantaneous data archive at
hrop://ida. water. usgs . gov

ARNTI
The instantaneous data you have obtained from
this automated U.3. Geological Survey database
mway or may not have been the hasis for the published
daily mean discharges for this station. Although
automated filtering has been used to compare these
data to the published daily mean values and to remove
okwviously had data, there may still be significant
error in individual values. Users are strongly
encouraged to review all data carefully prior to use.
These data are released on the condition that neither
the USGS nor the United States Government may be held
lighle for any deamages resulting from its use.

This file consists of tab-separated coluwmns of the
following fields.

columm column definition

site_nao USGS site identification number
date_time date and time in format (¥YYYMMDDhhrmss)

re e rime rone

B R MR HR W W R S S CH W CH R R PR PR BB B B N MR W B 3 3 3

50
ipraw- I | aumshapess N\ N IO E 4 @E| &-Z- A zaadl
Page 1 Sec 1 1/839 At Ln Col REC TRK ExT OWR English (.5) @3

C.1.30. Click just to the left of the first row (to the left of the top most #
sign) and hit the down arrow key until the last # sign is highlighted.
Hit the “Delete” key.

i RootRiver_2007-08.rdb - Microsoft Word

@] Eile Edit Wiew Insert Format Tools Table Window Help  Adohe PDF Acrobat Comments
NEHREERIPE @@ 9|8 0% - st
(] q “““ T 7z 108 ¢+ 144 R e I IR - 324 -+ 360+ v 2 o 32 - a6e AEENERENNNE

= no date time accuracy cd value prec  remark
1 14N 65 2N 55 15

040240 20070501000000 1 1 252 3
04087240 20070501001500 T 1 1 256 3
04087240 20070501003000 T 1 1 260 3
04067240 20070501004500 T 1 1 256 3
04087240 20070501010000 T 1 1 256 3
04057240 20070501011500 T 1 1 z45 3
04087240 20070501013000 cDT 1 1 252 3
04087240 20070501014500 cDT 1 1 256 3
04067240 20070501020000 T 1 1 252 3
04067240 2007050102 1500 T 1 1 z48 3
04087240 20070501023000 T 1 1 248 3
04087240 20070501024500 cDT 1 1 zs5z 3
04067240 20070501030000 T 1 1 z48 3
04087240 2007050103 1500 T 1 1 252 3
04057240 20070501033000 T 1 1 252 3
04087240 20070501034500 cDT 1 1 240 3
04087240 20070501040000 T 1 1 zaa 3
04067240 20070501041500 T 1 1 za0 3
04087240 20070501043000 T 1 1 242 3
04087240 20070501044500 T 1 1 240 3
04087240 20070501050000 cDT 1 1 248 3
ipraw~ g |aumshapes- N N OO E Al @@ &g - A Eﬂﬂ!
Page 2 Sec 1 2/839 At Ln Col REC TRK ExT OWR English (U.5) OO
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C.1.31. Click just to the left of the second row, hold the “Shift” key, and hit
the down arrow key to highlight just that row. Click the “Delete” key.

T RootRiver_2007-08.rdb - Microsoft Word =5[]
Lﬁ] Eile Edit Wiew Insert Format Tooks Table Window Help  Adobe POF Acrobat Comments Type a question for help -8
NEHRS SR VE|GE| 9|9 E 100% ~|EHRead !ECnuﬂerNew =

| &7

[

cd value prec remark

141

04087240 20070501000000
03087240 20070501001500
04057240 20070501003000
04087240 20070501004500
04087240 20070501010000
04087240 20070501011500
03087240 20070501013000
03087240 20070501014500
04087240 20070501020000
04087240 20070501021500
04087240 20070501023000
04087240 20070501024500
04087240 20070501030000
04087240 20070501031500
04087240 20070501033000
03087240 20070501034500
04057240 20070501040000
04087240 20070501041500
04087240 20070501043000
04087240 20070501044500
04087240 20070501050000
04087240 20070501051500
04087240 20070501053000
04087240 20070501054500
03087240 20070501060000
04057240 20070501061500
04087240 20070501063000
04087240 20070501064500
nans7zan 20N7nsn1n7ANON 74m

TR

SEE o 95D e Z1E o+ fBD o c ddd o A0E < c T30

- 324

ipraw- 3 |AumShapes- N W OO E 4l & @ & & -2 - A - 7§"§!
Page 1 Sec 1 1838 ato4Spt ln3  Ccoll REC TRK EXT OVR Portuguese & DX

C.1.32. Following the procedure in B.7.24, use the MS Word pull-down menu
(“File” = “Save as...”) save the table as a “Plain Text” (*.txt) file.
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C.1.33. Following the procedures in steps C.1.13 — C.1.15, open MS Excel
and import the text file you created in step C.1.32.

rosoft Excel - RootRiver_20 -5 x|
B File Edit View Insert Format Tools Data ‘Window Help Type a question for help .8 X
NEHBS 8 -2 5 0% - B T § o, 5 %o -S-A-H
R SRR ] = Reply with Changes... End Review, . ]
A - A site_no
[ A T B [ ¢© T o [ E T F | & H [ I [ a0 [ kK [ L [ ™ 0\3
1 |site no ldateit\me tz_cd dd accuracy_ value prec rernark =
| 2 | 4087240 201E+13 COT 4 1 1 252 3
| 3 | 4087240 201E+13 COT 4 1 1 256 3
| 4 | 4087240 201E+13 COT 4 1 1 260 3
| 5 | 4087240 201E+13 COT 4 1 1 256 3
| 6 | 4087240 201E+13 COT 4 1 1 256 3
| 7 | 4087240 201E+13 COT 4 1 1 248 3
| B | 4087240 201E+13 COT 4 1 1 252 3
| 9 | 4087240 201E+13 COT 4 1 1 256 3
| 10| 4087240 201E+13 COT 4 1 1 252 3
| 11| 4087240 201E+13 COT 4 1 1 248 3
| 12| 4087240 201E+13 COT 4 1 1 248 3
| 13| 4087240 201E+13 COT 4 1 1 252 3
| 14| 4087240 201E+13 COT 4 1 1 248 3
| 16| 4087240 201E+13 COT 4 1 1 252 3
| 16| 4087240 201E+13 COT 4 1 1 252 3
| 17 | 4087240 201E+13 COT 4 1 1 240 3
| 16| 4087240 201E+13 COT 4 1 1 244 3
| 19| 4087240 201E+13 COT 4 1 1 240 3
| 20| 4087240 201E+13 COT 4 1 1 244 3
| 21| 4087240 201E+13 COT 4 1 1 240 3
| 22| 4087240 201E+13 COT 4 1 1 248 3
| 23| 4087240 201E+13 COT 4 1 1 240 3
| 24| 4087240 201E+13 COT 4 1 1 244 3
| 26| 4087240 201E+13 COT 4 1 1 248 3
| 26| 4087240 201E+13 COT 4 1 1 248 3
| 27 | 4087240 201E+13 COT 4 1 1 252 3
| 26| 4087240 201E+13 COT 4 1 1 248 3
| 29| 4087240 201E+13 COT 4 1 1 256 3
| 30| 4087240 201E+13 COT 4 1 1 248 3
| 31| 4087240 201E+13 COT 4 1 1 252 3
| 32| 4087240 201E+13 COT 4 1 1 244 3
33| 40872400 201E+13 COT 1 1 240 3 hd
1+ + n[\RootRiver_2007-08 [« | ;”_‘
Draw > b | AutoShapes= N\ w 1O A o 3 (8] (& &‘ﬁ‘é‘figaljﬂ
Ready

C.1.34. Following the procedures in step A.1.7, insert new columns (A-C)

named “DATE_HRS_UTC”, “DATE”, and “HOURS_UTC”.

icrosoft Excel - RootRiver_20 _|=| x|
B Eile Edit ¥iew Insert Format Tools Data Window Help Type a question for help .8 X
DEHdBRS &z~ 21w ~ B srial i - u B8 % r 6 W - & - A-H
R SRR =] = Reply with Changes... End Review, . ]
Al hd A DATE_HRS_UTC
o [ E [ F [ & [ W [ 1T T 3 K [ L N ] 3
| 1 |DATE_HRS_| & Ccut [UTC |site_no  date_time tz_cd dd accuracy_ value prec remark =
| 2 | 43 copy 4087240 201EH3COT 1 1 252 3
| 3 | 4087240 2.01E+13 COT d 1 1 256 3
| 4 | r 4087240 2.01E+13 COT d 1 1 260 3
| 5 | 4087240 2.01E+13 COT d 1 1 266 3
6 | p— 4087240 201E413 COT 1 1 266 3
7 - 4087240 2.01E+13 COT d 1 1 243 3
5 | Delets 4087240 201E+13 COT 1 1 262 3
| 9 | Clear Contents 4087240 2.01EH13 COT d 1 1 266 3
10 3 4087240 2.01E+13 COT d 1 1 262 3
11 ey Eormat Cale... 4087240 201E+13COT 1 [ 218 3
12 | Column width. . 4067240 201E+13 COT 1 1 248 3
| 13 | Hide: 4087240 2.01E+13 COT d 1 1 262 3
| 14 | Unhide 4087240 2.01E+13 COT d 1 1 243 3
| 15 | = 4087240 2.01E+13 COT d 1 1 262 3
| 16 | 4057240 2.01E+13 COT d 1 1 252 3
| 17 | 4057240 2.01E+13 COT d 1 1 240 3
| 16 | 4057240 2.01E+13 COT d 1 1 244 3
| 19| 4057240 2.01E+13 COT d 1 1 240 3
| 20 | 4057240 2.01E+13 COT d 1 1 244 3
| 21 | 4057240 2.01E+13 COT d 1 1 240 3
| 22 | 4057240 2.01E+13 COT d 1 1 248 3
| 25 | 4057240 2.01E+13 COT d 1 1 240 3
| 24 | 4057240 2.01E+13 COT d 1 1 244 3
| 25 | 4057240 2.01E+13 COT | 1 1 248 3
| 26 | 4057240 2.01E+13 COT | 1 1 248 3
| 27 | 4057240 2.01E+13 COT | 1 1 252 3
| 26 | 4057240 2.01E+13 COT | 1 1 248 3
| 29 | 4057240 2.01E+13 COT | 1 1 266 3
| 30 | 4057240 2.01E+13 COT | 1 1 248 3
| 31 | 4057240 2.01E+13 COT | 1 1 252 3
| 32 | 4057240 2.01E+13 COT | 1 1 244 3
ANR7240 2 M1 E+13 A0 1 1 240 E) =
W 4 » n[\RootRiver_2007-08 ;U_‘
Draw=~ Lt |AutoShapes- N 2 OO A A 5 @ & &~ 2. A=
Ready
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Note: As you build your input data set, you will need to match E. coli
monitoring data to the measured values of your chosen explanatory variables,
according to date-and-time of collection. Matching individual entries can be
difficult, however, on account of differences in the time intervals at which
different variables are reported (e.g., daily versus hourly). A more efficient
approach is to create common time-reporting values in your respective data
tables, which can then be used to “join” the tables into a single table of just
those dates and times for which E. coli was measured. Various MS Excel
functions can be used to combine time-interval values (i.e. year, month, day,
and hour) into a single value for this purpose. An example follows. (For
procedures on importing and “joining” tables using queries in MS Access, see
Section 6 of this report, “Formatting Data for Model-Building.”)

USGS stream gauge data are reported in local time (UTC minus 5 hours in the
- central time zone).

C.1.35. USGS stream gauge data are reported in sub-hourly increments. As
such, there will be several entries per hour. To flag redundant entries
and create values for “HOURS_UTC” (column C) type the following
function in cell C2:

=TEXT((IF(((VALUE(RIGHT(E2,4)))=0),(LEFT(RIGHT(E2,6),2)+5),"delete")),"00")

Hit “Enter”. The result should be a two-digit value for the hour-of-day,
in UTC (Central Daylight Time + 5 hours.). To copy, click on the lower
right hand corner of the cell, hold and drag the mouse to the bottom of

the table.

B Microsoft Excel - RootRiver_2007-08.txt -|=[x]
B pile  Edit wew Insert Format Took Data Window Help Type a question for help vy .8 x
DEEHRS A= -4 % 100% - EAHE\ ~in ~|B 7 U= = $ % o ) [ EE i-@h-g-d
| = & ga ]

c2 - A =TEXT(IF([{VALUERIGHT(E2 4))=0) (LEF T(RIGHT(EZ B) 2)+5),"delete™)), 00"

A [ B ] © [ o 7T E [ F T 6 [ H T 1T T 4 T K [ L [ M [ N 3
| 1 |DATE_HRS_UTC DATE HOURS UTC site_no  date time  tz_cd dd accuracy_ value prec remark =
| 2 | 05 4087240 2.00705E+13 CDT 4 1 1 3
| 3 | delete 4087240 2.00705E+13 CDT 4 1 1 286 3
| 4 | delete 4087240 2.00705E+13 CDT 4 1 1 260 3
| 5 | delete 4087240 2.00705E+13 CDT 4 1 1 286 3
| 6 | 06 4087240 2.00705E+13 CDT 4 1 1 286 3
| 7 | delete 4087240 2.00705E+13 CDT 4 1 1 248 3
| B | delete 4087240 2.00705E+13 CDT 4 1 1 282 3
| 9 | delete 4087240 2.00705E+13 CDT 4 1 1 286 3
| 10 07 4087240 2.00705E+13 CDT 4 1 1 282 3
| 1] delete 4087240 2.00705E+13 CDT 4 1 1 248 3
| 12| delete 4087240 2.00705E+13 CDT 4 1 1 248 3
| 13 delete 4087240 2.00705E+13 CDT 4 1 1 282 3
| 14| 03 4087240 2.00705E+13 CDT 4 1 1 248 3
| 15| delete 4087240 2.00705E+13 CDT 4 1 1 282 3
| 16| delete 4087240 2.00705E+13 CDT 4 1 1 282 3
| 17 | delete 4087240 2.00705E+13 CDT 4 1 1 240 3
| 18| 09 4087240 2.00705E+13 CDT 4 1 1 244 3
| 19 delete 4087240 2.00705E+13 CDT 4 1 1 240 3
| 20| delete 4087240 2.00705E+13 CDT 4 1 1 244 3
| 21 | delete 4087240 2.00705E+13 CDT 4 1 1 240 3
| 22 | 10 4087240 2.00705E+13 CDT 4 1 1 248 3
| 23| delete 4087240 2.00705E+13 CDT 4 1 1 240 3
| 24 | delete 4087240 2.00705E+13 CDT 4 1 1 244 3
| 25 | delete 4087240 2.00705E+13 CDT 4 1 1 248 3
| 26 | 11 4087240 2.00705E+13 CDT 4 1 1 248 3
| 27 | delete 4087240 2.00705E+13 CDT 4 1 1 282 3
| 25 | delete 4087240 2.00705E+13 CDT 4 1 1 248 3
| 29 | delete 4087240 2.00705E+13 CDT 4 1 1 286 3
| 30| 12 4087240 2.00705E+13 CDT 4 1 1 248 3
| 31| delete 4087240 2.00705E+13 CDT 4 1 1 282 3
| 32| 87240 2.00705E+13/CDT 4 1 1 244 3
W 4 v »\RootRiver_2007-08 . | <1| = = _»UJ

Draw~ [s |agtoshapes- N N OO H A S B A &-Z-A-==c @ d

Ready
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C.1.36. To calculate “DATE” (column B), click on cell B2 and type the

following function:

=CONCATENATE((LEFT(E2,4)),"." (RIGHT((LEFT(E2,6)),2)),"." (RIGHT((LEFT(E2,8)),2)))

Hit “Enter”. This should return a date value (e.g., “2007.05.01” for
May 1, 2007). Copy this function by clicking in the lower right corner
of cell B2 and dragging to the end of the table.

Note: In order to correctly specify your model, your input data must be
sorted in the correct chronological order. Your time-reporting values should
therefore begin with the year, followed by the month, day, and hour. Be sure
to include period-separators between the year, month, day, and hour (e.g.,
#2003.05.10.12” as opposed to “2003051012”). This will prevent Virtual
Beach from misinterpreting them as long integers, instead of dates.

C.1.37. To calculate “DATE_HRS_UTC” (column A), click on cell A2 and type
the following function:

=CONCATENATE(B2,".",C2)

Hit “Enter”. This should return a date-plus-hour value (e.g.,
“2009.05.10.01” for 01:00 hours UTC on May 10, 2009). Copy this
function by clicking in the lower right corner of cell A2 and dragging to
the end of the table.

B3 Microsoft Excel - RootRiver_2007-08.txt _|=| x|
E] Ele Edit ¥ew Insert Format Iools Data  Window Help Type a question for help ~ - &8 X
DEHdBRS &z~ 21w ~ éAna\ 10 - B 7 U = =54 8 % » e SN[ EE l'&'é'ﬁ
@t 5 1 El B

A2 hd A =CONCATENATE(E2,".".C2)
A ] B ] D\E|F|G\H\\\J|K\L\M\N3
1 |DATE_HRS_UTC DATE HOURS_UTC |site_no  date_time  tz_cd dd accuracy_ value prec remark =

| 2 [2007.0501.06 2007 05.01 05 4087240 2.00705E+13 COT 4 1 252 3

| 3 [2007 0501 delete [2007 05.01 delete 4087240 2.00705E+13 COT 4 1 1 256 3

| 4 [2007 0501 delete [2007 05.01 delete 4087240 2.00705E+13 COT 4 1 1 260 3

| 5 [2007 0501 delete [2007 065.01 delete 4087240 2.00705E+13 COT 4 1 1 256 3

| 6 |2007.06.01.06 2007 05.01 06 4087240 2.00705E+13 COT 4 1 1 256 3

| 7 |2007 0501 delete 2007 065.01 delete 4087240 2.00705E+13 COT 4 1 1 248 3

| 8 [2007 0501 delete 2007 065.01 delete 4087240 2.00705E+13 COT 4 1 1 252 3

| 9 [2007 0501 delete [2007 065.01 delete 4087240 2.00705E+13 COT 4 1 1 256 3

| 10 |2007 06.01.07 2007 05.01 07 4087240 2.00705E+13 COT 4 1 1 252 3

| 11 [2007 05.01. delete [2007 065.01 delete 4087240 2.00705E+13 COT 4 1 1 248 3

| 12 |2007 06.01. delete [2007 065.01 delete 4087240 2.00705E+13 COT 4 1 1 248 3

| 13 [2007 05.01. delete [2007 065.01 delete 4087240 2.00705E+13 COT 4 1 1 252 3

| 14 |2007 06.01.08 2007.05.01 08 4087240 2.00705E+13 COT 4 1 1 248 3

| 16 [2007 05.01. delete [2007 .06.01 delete 4057240 2 00705E+13 COT 4 1 1 252 3

| 16 [2007 05.01. delete |2007 06.01 delete 4057240 2 00705E+13 COT 4 1 1 252 3

| 17 |2007 05.01. delete |2007 06.01 delete 4057240 2 00705E+13 COT 4 1 1 240 3

| 16 |2007 05.01.09 2007 .05.01 09 4057240 2 00705E+13 COT 4 1 1 244 3

| 19 2007 05.01. delete |2007.06.01 delete 4057240 2 00705E+13 COT 4 1 1 240 3

| 20 [2007 05.01. delete |2007.06.01 delete 4057240 2 00705E+13 COT 4 1 1 244 3

| 21 [2007 05.01. delete |2007.06.01 delete 4057240 2 00705E+13 COT 4 1 1 240 3

| 22 |2007 05.01.10 2007 .05.01 10 4057240 2 00705E+13 COT 4 1 1 245 3

| 25 [2007 05.01. delete |2007 06.01 delete 4057240 2 00705E+13 COT 4 1 1 240 3

| 24 |2007 05.01. delete |2007 06.01 delete 4057240 2 00705E+13 COT 4 1 1 244 3

| 26 [2007 05.01. delete |2007.06.01 delete 4057240 2.00705E+13 COT 4 1 1 245 3

| 26 |2007 05.01.11 [2007.05.01 11 4057240 2.00705E+13 COT 4 1 1 245 3

| 27 [2007 05.01. delete |2007.06.01 delete 4057240 2.00705E+13 COT 4 1 1 252 3

| 26 [2007 056.01. delete |2007.06.01 delete 4057240 2.00705E+13 COT 4 1 1 245 3

| 29 [2007 05.01. delete |2007.06.01 delete 4057240 2.00705E+13 COT 4 1 1 256 3

| 30 [2007 05.01.12 2007 .05.01 12 4057240 2.00705E+13 COT 4 1 1 245 3

| 31 [2007 05.01 delete {2007 065.01 delete 4057240 2.00705E+13 COT 4 1 1 252 3
32 [2007.06.01 delete 7 05.01 delete 4057240 2.00705E+13 COT 4 1 1 244 3

S 15 11 falat ATEF240 2 ANZOEE+1% CNT. 1 1 240 El hd

1 4+ H[\RootRiver ARI07-08 [« 4»”_‘
Draw~ L¢ |AutoShapes N N QOB 4 < B & - Z-A-==2 @ .jﬁ

Ready
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C.1.38. To remove the redundant hourly observations that you flagged in
step C.1.37, first click on the first cell in column C and click on the
reverse-sort button (4} ). The redundant observations will be at the
top of the table.

rosoft Excel - RootRiver_20 INETET
E] Eile  Edit Wiew Insert Fi Tools Dats  Window Help Type a question for help y_ & x
AEEHRS QA =-2) 100%  ~ ;Ana\ > - u = $ % o+ s 7.@,.3.';
i | = =) =] g
1 A A& HOURS UTC
A\B\c|D\E|F|G\H\\\J|K\L\M\N3
| 1 |DATE_HRS_UTC DATE IHOURS UTC!S\IEJU date_time  tz_cd dd accuracy_ value prec remark =
| 2 |2007.05.01 delete 2007.05.01 delete 4057240 2 00705E+13 CDT P 1 1 256 3
| 3 |2007.05.01 delete 2007.05.01 delete 4057240 2.00705E+13 CDT P 1 1 260 3
| 4 |2007.05.01 delete 2007.05.01 delete 4057240 2.00705E+13 CDT P 1 1 256 3
| 5 |2007.05.01 delete 2007.05.01 delete 4057240 2.00705E+13 CDT P 1 1 245 3
| 6 |2007.05.01 delete 2007.05.01 delete 4057240 2.00705E+13 CDT P 1 1 252 3
| 7 |2007.05.01 delete 2007.05.01 delete 4057240 2.00705E+13 CDT P 1 1 256 3
| B |2007.05.01 delete 2007.05.01 delete 4057240 2.00705E+13 CDT P 1 1 245 3
| 9 |2007.05.01 delete 2007.05.01 delete 4057240 2.00705E+13 CDT P 1 1 245 3
| 102007 0501 delete 2007.05.01 delete 4057240 2.00705E+13 CDT P 1 1 252 3
| 112007 0501 delete 2007.05.01 delete 4057240 2.00705E+13 CDT P 1 1 252 3
| 122007 05.01. delete 2007.05.01 delete 4057240 2.00705E+13 CDT P 1 1 252 3
| 132007 0501 delete 2007.05.01 delete 4057240 2.00705E+13 CDT P 1 1 240 3
| 142007 0501 delete 2007.05.01 delete 4057240 2.00705E+13 CDT P 1 1 240 3
| 152007 0501 delete 2007.05.01 delete 4057240 2.00705E+13 CDT P 1 1 244 3
| 162007 0501 delete 2007.05.01 delete 4057240 2.00705E+13 CDT P 1 1 240 3
| 17 | 2007 05.01. delete 2007.05.01 delete 4057240 2.00705E+13 CDT P 1 1 240 3
| 162007 0501 delete 2007.05.01 delete 4057240 2.00705E+13 CDT P 1 1 244 3
| 192007 0501 delete 2007.05.01 delete 4057240 2.00705E+13 CDT P 1 1 245 3
| 20| 2007 05.01. delete 2007.05.01 delete 4057240 2.00705E+13 CDT P 1 1 252 3
| 21 |2007 0501 delete 2007.05.01 delete 4057240 2.00705E+13 CDT P 1 1 245 3
| 22 |2007.05.01. delete 2007.05.01 delete 4087240 2.00705E+13 CDT 4 1 1 256 3
| 23| 2007.05.01. delete 2007.05.01 delete 4087240 2.00705E+13 CDT 4 1 1 252 3
| 24 |2007.05.01. delete 2007.05.01 delete 4087240 2.00705E+13 CDT 4 1 1 244 3
| 25| 2007.05.01. delete 2007.05.01 delete 4087240 2.00705E+13 CDT 4 1 1 240 3
| 26| 2007.05.01. delete 2007.05.01 delete 4087240 2.00705E+13 CDT 4 1 1 240 3
| 27 |2007.05.01. delete 2007.05.01 delete 4087240 2.00705E+13 CDT 4 1 1 244 3
| 26 |2007.05.01. delete 2007.05.01 delete 4087240 2.00705E+13 CDT 4 1 1 252 3
| 29| 2007.05.01. delete 2007.05.01 delete 4087240 2.00705E+13 CDT 4 1 1 244 3
| 30| 2007.05.01. delete 2007.05.01 delete 4087240 2.00705E+13 CDT 4 1 1 244 3
| 31 |2007.05.01. delete 2007.05.01 delete 4087240 2.00705E+13 CDT 4 1 1 256 3
| 32 |2007.05.01. delete 2007.05.01 delete 4087240 2.00705E+13 CDT 4 1 1 244 3
2007 05 N1 delate 3007 N5 N1 delate A087 240 2 O0ZNEFE+13 COT 1 1 240 3 x
W 4 » n[\RootRiver_2007-08 | _’”_[
Draw~ g | Autoshapes- S w OO A 4l £ 8 & &~ - A
Ready

C.1.39. Next, click to the left of row 2 and, holding the “Shift” key, push the
down-arrow on the keyboard until all of the redundant observations
are selected (i.e. column C values = “delete”). Right-click on the last-
selected row and select “Delete”.

icrosoft Excel - RootRiver_20 5 NEIE|
B File Edit View Insert Format Tools Data ‘Window Help Type a question for help .8 X
NDEHRS B = -4 5l 100w - ;Ar\a\ ~10 ~|B 7 U $ Y% ;'&'A'd
i@t > 2 g B
A2 - /& =CONCATENATE(E2,"".C2)
A\B\C|D\E|F|G\H\\\J|K\L\M\N3‘
, 1 DATE_HRS_UTC DATE HOURS_UTC site no__ date time |tz cd __dd accuracy_value prec remark =
\ 05.07 delete 4087240 200705E+413 COT 1 1 256 3
\ & cut 05.01 delste 4087240 2.00705E+413 CDT 1 1 260 3
| 23 Copy 05.01 delste 4087240 2007056413 COT 1 1 286 3
1 o 05.01 delste 4087240 2007056413 COT 1 1 248 3
1 5 Pase 05.01 delste 4087240 2.00705E+413 CDT 1 1 282 3
| Pasts Special..  |05.01 delete 4087240 2.00705E+413 CDT 1 1 286 3
! Pe— 05.01 delste 4087240 2007056413 CDT 1 1 248 3
! = 05.01 delste 4087240 2007056413 CDT 1 1 248 3
: 05.01 delste 4087240 2007056413 CDT 1 1 252 3
h Clear Contents WARI05.01 delete 4087240 2007056413 CDT 1 1 252 3
|  Format ol [0B01 delste 4087240 2007056413 CDT 1 1 252 3
\ = 05.01 delste 4087240 2007056413 CDT 1 1 240 3
| Row Height. . 05.01 delste 4087240 2007056413 CDT 1 1 240 3
| Hide 05.01 delste 4087240 2007056413 CDT 1 1 244 3
1 N 05.01 delste 4087240 2007056413 CDT 1 1 240 3
| Lnhide 0501 delste 4087240 200705E+413 CDT 1 1 240 3
! [2007.05.01. delets 2007.05.01 delete 4087240 2007056413 CDT 1 1 244 3
! [2007.05.01. delets 2007.05.01 delete 4087240 2007056413 CDT 1 1 248 3
: [2007.05.01. delets 2007.05.01 delete 4087240 2007056413 CDT 1 1 252 3
h [2007.05.01. delets 2007.05.01 delete 4087240 2007056413 CDT 1 1 248 3
\ [2007.05.01. delets 2007.05.01 delete 4087240 2007056413 CDT 1 1 256 3
\ [2007.05.01. delets 2007.05.01 delete 4087240 2007056413 CDT 1 1 252 3
\ [2007.05.01. delets 2007.05.01 delete 4087240 2007056413 CDT 1 1 244 3
| [2007.05.01. delets 2007.05.01 delete 4087240 2007056413 CDT 1 1 240 3
[ [2007.05.01. delets 2007.05.01 delete 4087240 2007056413 CDT 1 1 240 3
! [2007.05.01. delets 2007.05.01 delete 4087240 2007056413 CDT 1 1 244 3
! [2007.05.01. delets 2007.05.01 delete 4087240 2007056413 CDT 1 1 252 3
! [2007.05.01. delets 2007.05.01 delete 4087240 2007056413 CDT 1 1 244 3
! [2007.05.01. delets 2007.05.01 delete 4087240 2007056413 CDT 1 1 244 3
: [2007.05.01. delets 2007.05.01 delete 4087240 2007056413 CDT 1 1 256 3
[2007.05.01. delets 2007.05.01 delete 4087240 2007056413 CDT 1 1 244 3
v 15 M1 dalata 007 M5 M1 dalat, ANBT 240 2 NOFNSE+13 0T 1 1 24N 9 JL‘
1 4 »r H[\RootRiver_2007-08 | j
Draw > b | AutoShapes+ N\ » 1O A o 5 8] (& | & -
Ready Sum=7.18372E+17




C.1.40. Save the table as an MS Excel file by selecting “File” > “Save as...”
from the pull-down menu in the upper left corner, choosing the most
recent version of MS Excel as the file type (*.xlIs), and clicking “Save”.
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6. Formatting Data for Model-Building

As noted in the directions for downloading and formatting data described in
Section 5, building a multivariate statistical model for predicting recreational
water quality requires that you match your response variable (e.g., E. coli
monitoring) to the measured values of your chosen explanatory variables,
according to date-and-time of collection. Considering that different data are
often collected/reported at different intervals (e.g., hourly versus daily),
matching these data manually and combining them into a single table for
model-building can be an arduous task. This process can be avoided,
however, provided you have created common time-reporting values (table
columns) using a system such as that described above (e.g., “DATE,
HOURS_UTC”). If so, you can automatically “join” your various data tables
into a single master table that contains all of the desired data, for only those
dates and times when your response variable (e.g., E. coli concentration)
was measured. The following is a step-by-step description of this process
using MS Access database software.

6.1. Open MS Access. When prompted, select “Blank database...” Browse
to the directory and folder where you would like the database to
reside, and name it something like “[beach
name]_model_inputs.mbd.”

R
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6.2 From the MS Access pull-down menu, select “File” > “Get External
Data” = “Import”.

6.3 Browse to the directory where you have saved your data tables
(spreadsheet files), select Microsoft MS Excel (*.xlIs) as the file type,
and double-click the first file you want to include in your master input
data table.
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6.4.

6.5.

An “Import Spreadsheet Wizard” will open. Click the “Next>" button
three times, until you get to “primary key” window shown below.

Check the circle next to “No primary key”, then click the “Finish”
button.

Repeat step 6.4 until all of the data tables you wish to merge are listed
in the “Tables” tab of the main MS Access window (left-hand side,

under “Objects”). To view any of the tables, double-click on their name
in this window.
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6.6.

6.7.

In the main MS Access window, click on the “Queries” tab, and double-
click on “Create query in Design view”.

Two windows will appear: a split “Query Design” window and “Show
Table,” containing a list of tables in the database file. Select (highlight)
all of the tables and click the “Add” button. A series of small windows
will appear within the top portion of the “Query Design” window,
representing the selected tables (see step 6.8).

B Microsoft Access - [Quel EIETE
5l Elle Edit View Inssrt Query Tools Window Help  Adohe POF Type aquestion farhelp = o &8 x
TEEE
sa |, : Boltaz e @nEaef

P
o o

o Show Table 2 x|
ol

Table: )
ot Tables | Queries | Bath | add NG

Show: [m] [m]
Criteria;
ot

Close

Ready
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6.8. For easier viewing, maximize the “Query Design” window and expand
the top section by clicking on the horizontal threshold and dragging it
downward (be sure to leave the top few lines of the bottom portion of
the window visible).

B Microsoft Access - [Queryl : Select Query] N EIES
 Eile Edit View Insert Ouery Tooks ‘Window Help  Adobe POF Type aquestion for help v _ @ x
BEEE
-0 S0 E A v [N ,_j,;j.wa

e e B
N [+ Lﬂ B - [+ - B - 0 -
DATE DATE_HRS_L D uj DnTEiHRSJ_Iﬂ DATE DATE

DATE_HRS L COOPID DayofSeason

Vesterday DATE DATE
Turbidity_WTU HOURS_UTC DATE HOURS_UTC WEANID
rours_ute | Prelim hd 2atr 4|

usera_Beac |

Streamflow_MGD WDIR hd

h

K|
Field: [T T -
Table:
Show: O O O 5] 5] O O O
Crikeria;
o
4 »
Ready

6.9. Click and hold the title bars of the windows representing the data
tables and move (drag) them around so that the response variable
(e.g., E. coli monitoring data) is in the center. Resize the windows by
clicking and dragging their corners or sides.

B Microsoft Access - [Queryi : Select Query] _ =] x|
5l File Edit View Insert Query Tool Window Help Adabe POF Type aquestion for help » _ & X
TEEE
H5-E0 E S Y% E Al v A j—/ﬂv@i

Be Se:
B | = + = - = O - []]
DATE ! D DnTE,HRS,u:I DATE DATE
Vesterday : DATE_HRS L DATE COOPID DayofSeason
Turbidity_WTL DATE HOURS_UTC WEANID 1qtr
Streamflow_MED | Hours ute x| WDIR 3| Frelim | 2atr =
|
I

STATION_MAME
SAMPLE_DATE_TIME Y

ECOLI ~

1 o

Field: [DATE_HRS LITC :
Table: |Beach_Ecoli-manita
Sort:
Shaw: [m] [m] [m] [m] [m] [m] [m]
Criteria:

ar

Ready
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6.10. After re-sizing and arranging the data table windows (step 6.9), create
“joins” (links) between the explanatory data tables and the response
table, one at a time. First click on the common date-and-time field in
the explanatory data table (e.g., “DATE”). Hold and drag the mouse to
the corresponding field in the response table, and let go. A “join” line
will appear.

[ Microsoft Access - [Queryl : Select Que -5 x|
5l Elle Edit View Insert Query Tools Window Help Adobe POF Type a question for help .8 X
mnmnl
B- HRSBY| %@ -6-]F-|1 %Al 'fﬁ::?\-j@-@)a

Seasonal_v o

Lt a
Kewaunee_| 2atr

DATE - 3atr
HOURS_LTC 4atr -

Station
Date_
Tirne Beach_Ecoli
LKLEVEL hd m PtWWash_pr
O
- DATE
Ptwash_me 0D
B - WEANID
DATE_HRS_UTC Prelm
DATE 24-HR.
HOURS_UTC 48-HR.
WDIR
WSPD
afJHT Beach_conc
DPD ;I
‘samflow_MGD
ol | _>IJ
T =
Field: [DATE_HRS_UTC ECaLl Vesterday Turbidity_HTU Streamflow MGD | 24-HR 4BHR WDIR P
Table: [Beach_FEroliFmonito | Beach_Ecolrmonitn | Beach_conditions ;| Bearh_conditions ;| Beach_conditions_z | Priwash_precip_200 | Prwash_precip_20__ | Prwash_met_z007-_|F
Sort:
Show:
Criteria; T
o
_>l_I
Ready

6.11. Right-click on the join line and select “Join Properties.”

E Microsoft Access - [Queryl : Select Query] -5 x|
5l Elle Edit View Insert Query Tools Window Help Adobe POF Type a question for help .8 X
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DATE_HRS_UTC
DATE
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DATE_HRS_UTC B
_ DATE 1 |oae
Ptwash_me HOLRS_UTE coopID
N B LiSEPA_BEACH_ID WEANID
DATE_HRS_UTC STATION_NAME preim
DATE SAMPLE_DATE_TIME El 24-HR
HOURS_UITC EcoL hd ; ;
WDIR Jnin Properties -
WSPD X Delete -
\?VFJHT Beaci_col
n
oPD hd
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Turbidiky_NTU
Streamflow_MGD
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Field: =
Table:
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Ready
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6.12. In the “Join Properties” window, check the circle next to option #3 —
whereby the combined table will contain ALL of the records in the
response variable table (e.g., recorded E. coli) but only those records
in the explanatory data table with corresponding date-and-time

6.13.

values.

B Microsoft Access - [Query1 : Select Query
5l Elle Edit View Insert Query Tools Window Help Adobe POF
L.

B- RSBV %G 9-

=R NEE A
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m
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Right Column Name
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DATE_HRS_UITC
DATE

.- records from Beach_Ecoli
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Kewaunee_| |
* Join Properties
bt Left Table Hame
DATE_HRS_UTC
DATE [Beach_conditions_2007-08
HOURS_UTC Left Column Mame
Station IDATE
i

: Include ALL records from 'Beach_Ecolimonitoring_2007-08' and only thoss
records from Beach_conditions_2007-08" where the joined fields are

Only include raws where the joined fiekds fram both tables are equal.

. Include ALL records from ‘Beach_conditions_2007-08 and orly those
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=
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HOURS_UTC ‘
WDIR i
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n
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Field: 2
Table:
Sort:
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Criteria;
o
‘ _>l_I
Ready

After completing step 6.12, the line between the table windows will
turn into an arrow. Make sure the arrow is pointing away from the

response variable table.

E Microsoft Access - [Queryl : Select Query]

5l Elle Edit View Insert Query Tools Window Help Adobe POF
mnmnl
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D
DATE_HRS_UTC

DATE
HOLRS_UTC Beach_Ecoli
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DATE_HRS_UTC
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DATE
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DATE DATE
thaShflTle HOURS_UTC COOPID
N B LiSEPA_BEACH_ID WEANID
DATE_HRS_UTC STATION_MAME Prelm
DATE SAMPLE_DATE_TIME 24-HR.
HOURS_UTC ECOLT j 48-HR
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Ready
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6.14. Repeat steps 6.11-6.13 until each of the explanatory data tables are
linked to the response variable table with the arrows pointing away.
(Note: Where explanatory data tables have a “DATE_HRS_UTC?” field,
be sure the lines you draw connect that field, and not “DATE”.)

[ Microsoft Access - [Queryl : Select Query] NEIE]
5l Elle Edit View Inssrt Query Tools Window Help  Adohe POF Type aquestion farhelp = o 8 x
mmEl
H-HB SR BB Rl=RAR A=A TN B A -

Seasonal_va C
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Kewaunee_| 3 |oate
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D Lt ;I
DATE_HRS_UTE
DATE o
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DATE_HRS_UTC STATION_MAME Prefim
DATE SAMPLE_DATE_TIME 24-HR
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ar:
« _>I_I
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6.15. Click on the shortest interval time field in the response variable table
(e.g., “DATE_HRS_UTC”) and drag it to the far left side of the query
summary table.

E Microsoft Access - [Beach_Model_Inputs : Select Query] -5 x|
5l Elle Edit View Insert Query Tools Window Help Adobe POF Type a question for help .8 X
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6.16. Repeat step 6.15 for the response variable (e.g., E. coli), and then
each of the desired explanatory variables — filling the query table from

left to right.

E osoft Access - [Beach_Mod NEIE|
5l Flle Edit Wiew Insert Query Tools Window Help  Adohe POF Type a question for help vy .8 x
TETE
B-d®R B9 -0 2|1 %Al === B !!JE

mdSeasona _
tatr -
Kewaul 2atr
DaTE - g
HOURS_UTC 4qtr hd
Station
Date_ J
Time Beach_FEc
LKLEVEL - n PtWash
DATE_HRS_UTC g
DATE mad 23
PtWash_i HOURS_LITC COOFID
* - LSEPA_BEACH_ID WEANID
DATE_HRS_UTC STATION_MAME Prefim
DATE SAMPLE_DATE_TIME 24-HR
HOURS UTC ECOLL -l 48-HR
~o Beac
S~ n
DFD A ~-o
=l S~o —* |pate
Si=O8 Yesterday
S~ - Turbidity_NTU
= ~ o _|streamflow_MaD
4 o= _ »
Field: [DATE_HRS_UTC rEcou Vesterday Turbidity_WTU Streamflow_MGD 24-HR 48-HR WDIR [ns
Table: [Beach Ecoi-manito |Beach Feol-monite | Beach_conditions_:_|Beach_condtions ¢ _|Beach_condtions 2| Pbwash_predp_200__|Ptwash_predp_Z00 | Ptwash_met_z007__|F
Sort: |
Show: '
Criteria:
ar:
: _>I_I
Ready

6.17. Click the Run Query button ( ¥ ) shown in step 6.15. This will open a
complete query table, with all of the selected fields from the various

joined data tables.

icrosoft Access - [Queryl : Select Query] NEIE]
5l Elle Edit Wiew Inssrt Format Records Tools  Window Help  Adohe FOF Type a question for help y_ & x
L G @ HEIGETIA 24a-e

[ esterday [ Turbidity NTU [Strearflow MG 24HR [ 48HR [  WDR | WSPD [ LKLEVEL [ =«
0.3 0.16 0 0.02 43 2 176.048
| |2 .29, 5 5.2 05 0.19 0 a 54 06 176,108
| |2007.05.30.12 218 5 0.9 0.19 0 0 181 18 176.111
| |z007.05.31.12 5.2 218 1 0.136 0 [i] 42 0.1 176.125

| |2007.08.01.12 249 52 2.5 0.194 0.1 0.1 0 0 176,142 —
| |2007.08.02.15 65 249 1.2 1.3 0.38 0.48 138 0.9 176.085
| |2007.08.03.13 17.5 5 13 1.3 0.19 0.57 41 0.4 176.144
| |2007.08.04.12 1203.3 17.5 2.3 1.6 0.52 0.71 182 0.6 176.124
| |z007.08.05.12 1046.2 12033 2.2 0.88 0.21 0.73 317 2.2 176.131
| |2007.06.08.12 214.3 1048.2 1.8 0.34 0 0.21 198 18 176.169
| |z007.08.07.12 14.2 214.3 47 0.34 0.07 0.07 176.17
| |2007.06.08.12 8.1 14.2 4.7 0.93 0.17 0.24 275 4.3 178.1
| |2007.08.09.14 2 8.1 2.3 0.27 0 0.7 183 2.1 176.116
| |2007.06.10.12 14.8 2 26 0.19 0 a 166 08 176.177
| |2007.08.11.12 17.3 14.8 13 0.18 0 0 0 0 176.137
| |z007.08.12.12 1 17.3 0.7 0.145 0 [i] EEE] EE] 176.102
| |2007.08.13.12 4.1 1 13 0.114 0 0 993 99 176.096
| |z007.08.14.12 131.8 4.1 0.8 0.081 0 0 4 0.9 176.112
| |2007.08.15.12 1 131.8 0.8 0.083 0 0 285 1.4 176.125
| |2007.08.16.12 2 1 0.8 0.074 0 0 223 0.7 176.147
| |z007.08.17.12 243 2 1.1 1.07 0.53 0.53 59 13 176.108
| |2007.08.18.12 3.7 243 3.1 0.075 0.02 0.55 227 35 176.14
| |z007.08.19.12 313 37 2.3 1.04 0.52 0.54 277 53 176.108
| |2007.08.20.12 7.4 313 1.1 1.15 0 0.52 300 29 176.084
| |2007.08.21.12 8.6 7.4 16 0.048 0 0 1 3.2 176.058
| |2007.06.22.12 8.6 8.6 13 0.044 0 a 7 36 176.125
| |2007.08.23.18 4.1 86 1.4 0.047 0 0 146 0.7 176.117
| |z007.08.24.15 233 4.1 0.9 0.044 0 [i] 38 28 176.064
| |2007.08.25.12 10.8 233 0.8 0.033 0 0 196 1.2 176.131
| |2007.08.26.12 51.2 10.9 06 0.038 0 0 136 06 176.135
| |2007.08.27.12 2 512 0.7 0.028 0 0 258 4.4 178.1
| |2007.08.28.12 150 2 16 0.029 0 0 24 2.2 176.062

| |2007.06.29.12 6.3 150 4 0.29 0 a 344 19 176.116 -

Record: 14| 4 P D 4| | _»l_l

Datashest Yiew
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6.18.

Note: In the example shown in step 6.17, several cells are blank,
representing missing data. Predictive models cannot be built from datasets
with missing (null) values.

Note: Also in the example shown in step 6.17, several cells under the field
“WDIR” (wind direction) have a value of “999,” which also represents missing
values, as reported in the National Data Buoy Center (see 5.B.6). Leaving
these records in the final data table could skew the resulting model and
lessen its predictive power.

To eliminate records with missing data, click the “Design View” button
( &£ ) shown in step 6.17. In the “Criteria” row of the query summary
table at the bottom of the window, type “Is Not Null” under each of the
explanatory variables. For data from the National Data Buoy Center
(e.g., “WDIR”), type “Is Not Null and <> 999" to eliminate records
with “999” values.
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Streamflow_MGD
| _'l_I
Field: [DATE_HRS LITC ECOLT Vesterday Turbidiy_HTU Streamflow_MGD 24-HR. 46-HR WDIR v
Table: [Beach_Ecol-monita |Beach_Ecol-monita | Beach_conditions ¢ |Beach_conditions ¢ |Beach_conditions ¢ |PPwash_precip_z00 | Ptwash_precp_z00 | Ptwash_met_2007-_|F
Sort;
Shovw:
Criteria: Is Mot ull Is Mot Mull Is Not Nl Is Mok Mull Is Mok Full
ar:
4
Ready

6.19. Click the Run Query button ( ¥ ) shown in step 6.18 to view the

refined query table. Note that the total number of fields (listed in the
lower left corner of the Table View) will have decreased, since records
with missing data have been filtered-out.
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6.20. From the MS Access pull-down menu, select “File” > “Save As...”.
Name the table something like “[beach name] _model_inputs”, select
“Query” (the default) from the pull-down menu, and click “OK”.

rosoft Access - [ -5 x|
5l Eile Edit Wiew Insert Format Records Tools Window Help  Adobe FOF Type a question for help vy .8 x
TETE
- ARG R Ea D3 &l a7 |4 - e
DATE_HRS_UT|  ECOLI [ VYesterday | Turbidity NTU [Strearflow MG 24HR [ 48HR [  WDR | wWSPD [ LKLEVEL [ =
[y [200805.23.15 1 1 498 032 0 0 50 68 175.047
| |2o0s.05.24.18 1.8 1 45 0.31 0 0 a1 43 176.147
| |2omB05.25.15 1 118 0.31 0 0 154 21 176.09
| |2008.05.26.14 3 1 ] 0.38 0.07 0.07 255 58 175.15
| [20070529.12 5 52 2l x| 54 06 176108
| |2007.0530.12 218 5 181 18 176111
| |oo07.05.31.12 5.2 21.8 ok | 42 01 176.125
| |2007.08.01.12 24.8 52 Seach_Model_Inputs — ? 0 o 176.142
| |2o07.08.02.15 65 249 . —ll; 138 09 176.098
| |2o07.08.03.13 175 B5 # 0.4 176.144
| |2007.08.04.12 1203.3 17.5 Query = | 182 06 176.124
| |2007.08.05.12 1045.2 1203.3 317 2.2 176.131
| |2007.06.06.12 214.3 1046.2 198 18 176.169
| |2o07.08.08.12 .1 14.2 47 0.53 0.17 0.24 275 43 178.1
| |2o07.08.09.14 2 8.1 23 0.27 0 0.7 183 21 176.116
| |2007.06.10.12 14.8 2 25 0.18 0 0 166 08 176.177
| 2007081112 17.3 148 13 0.18 0 0 0 i 176.157
| |2007.08.14.12 131.8 41 08 0.091 0 0 4 03 176.112
| |2o07.08.15.12 1 1318 03 0.083 0 0 288 1.4 176.125
| |2007.08.18.12 2 1 08 0.074 0 223 07 176.147
| |2007.08.17.12 243 2 1.1 1.07 0.53 0.53 8 13 176.108
| |2o07.08.18.12 37 24.3 3.1 0.075 0.02 0.55 227 35 176.14
| |2007.08.19.12 313 317 23 1.04 052 0.54 277 53 176.108
| |2o07.08.20.12 7.4 3.3 1.1 1.18 0 0.52 300 29 176.064
| |2007.08.21.12 85 7.4 16 0.049 0 0 11 32 176.088
| |eo07.0e.22.12 56 86 13 0.044 0 0 37 36 176.125
| |2o07.08.23.18 41 85 1.4 0.047 0 0 145 07 176117
| |2007.08.24.15 233 4.1 04 0.044 0 0 38 28 176.064
| |2o07.08.25.12 10.9 733 03 0.033 0 0 198 1.2 176.131
| |2007.08.26.12 51.2 10.9 05 0.039 0 0 136 06 176.136
| |2o07.08.27.12 2 51.2 0.7 0.028 0 0 256 4.4 178.1
| |2o07.08.28.12 150 2 16 0.029 0 0 24 22 175.062
| |2007.08.29.12 6.3 150 4 0.28 0 0 344 19 176.116
Record: 14| 4 T b | en ] of 100 4| | »
Datashest Wiew

6.21. After the query has been saved, from the MS Access pull-down menu,
select “File” = “Export...”.

del_Inputs : Select Query] HEE
Sl Eile | Edit Wiew Insert Format Records Tools  Window Help  Adohe POF Type a question for help y_ & x
= ] New. Cirkh
Y [ Cpen.. crho | Rl EA-©
[ St Exemalvata ¥ NTU[Streamflow WG] 24HR | 45-HR__ | WDIR | WaPD | LKIEVEL | =
O Close 498 0.32 0 il 50 68 176.047
H s cres | 48 0.31 0 i 51 43 176,147
H cave & EE] 031 0 il 154 21 176.09
n AT kL 038 o oo 255 58 17615
N Bark Up Database. . 0.5 019 0 ] 54 0.6 176108
| Expart... 09 018 0 il 181 1.8 176,111
| |19 File search... 1 0,13 0 il 42 01 176,125
H 5 0.194 01 0.1 0 i 176,142
n Page Sefup. . 2 1.3 03 0.48 138 09 176,098
| 4 Print Preview 1.3 1.3 0.19 0.57 Ll 0.4 176.144
L 195 e coke | 23 1.6 052 071 182 06 176,124
H 22 0.58 021 0.73 317 22 176.131
N Send To Y18 034 i 021 198 18 176.169)
B Datzbase Froperties 47 0.93 0.17 0.24 275 43 176.1
- 1 DOCS\...\Beach_Model_Inputs. mcb 23 D.2r 0 017 183 21 176118
N 26 019 0 il 166 08 176,177
n 2% _DOCSY,. \ULP_Beach_Model_Inputs. mdb 13 018 0 0 0 0 176137
N 3% DOCSY,.. YULP_Beach_Model_Inputs.mdb 08 0.021 [1} 1] 4 09 176.112
| 4\ _DOCSY,. \ULP_Beach_Mode|_Inputs. mdb 08 0.083 0 o 255 1.4 178125
08 0.074 0 il 223 07 176,147
— 5%..52006_Land_Use_R. .tndb
n S e S 11 107 05 05 59 13 176108
8., Beach Advizory_Analysis. meb a1 0.075 0.2 0.5 227 35 17814
| 7\ DOCS\,..\RedarrowPark_Model_Inputs. rdb 23 1.04 0.52 0.54 277 53 176.108
| 8'_DOCS\,..\MorthBeach_Madel_Inputs. mdb 1.1 1.15 o 0.82 300 29 176.064
1.6 0,048 0 il 11 32 176.068
— 9% _DOCSY,. \RedarrowPark_Model_Inputs, rdb 13 0.044 0 0 37 36 176,125
N Exit 1.4 0.047 0 il 148 07 176.117
e 73 EX| 09 0.044 0 il 38 28 176.064
| |2007.08.25.12 109 233 08 0,033 0 il 198 1.2 176,131
| |z00705.26.12 51.2 109 06 0,038 0 il 136 06 176,135
| |200v.08.27.12 2 51.2 07 0,028 0 il 256 44 176.1
| |200v08.28.12 150 2 1.6 0,023 0 il 24 22 176.062
| |200v.06.29.12 6.3 150 4 0.29 0 i 344 1.8 176116
Record: 14| 4 T b | en ] of 100 4| | »
Datashest Yiew
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6.22. In the “Export Query” window, browse to the directory where you
would like the master table to reside, select Microsoft MS Excel (*.xIs)
as the file type, and click the “Export All” button.

6.23. Open the exported table in MS Excel to examine, and if necessary, to
make additional formatting changes prior to using the dataset to build
your predictive model using Virtual Beach or another statistical

package.
B3 Microsoft Excel - Beach_Model_Inputs.xls
E] Eile  Edit “ew Insert Format Tools Dats  Window Help Type a question for help
QG 3o a4 8l 100% - BMS Sans Serif v - $ % o Tl S L
4 | 2 ga g
Al A A& DATE_HRS_UTC
A T 8 [ c [ b [ £ T F T o [ H T 1 [ J T KT L T M TNT O[T
1 [DATE HF!ECOL\ Yesterday Turbidity_| Streamfloy 24-HR 48-HR WDIR WSPD  LKLEWVEL Tgir 2qtr 3qtr Aqtr i—|
| 2 |2008.05.23 1 1 4.98 03z 1] 0 50 6.5 176.047 0 1] 1} 1]
| 3 |2008.05.29 11.8 1 4.8 03 1] 0 51 4.3 178047 0 1] 1} 1]
| 4 |2008.05.25 1 11.9 39 03 1] 0 154 21 176.09 0 1] 1} 1]
| 5 |2008.05.26 31 1 38 038 007 0oz 285 5.8 17615 0 1] 1} 1]
| 6 2007.05.29 5 52 0s 019 1] 0 54 0.6 176108 0 1] 1} 1} —
| 7 |2007.05.30 21.8 5 09 019 1] 0 18 1.8 178111 0 1] 1} 1]
| & 2007.05.31 52 21.8 1 07136 1] 0 42 0.1 17812s 0 1] 1} 1]
| 9 2007.08.00 243 52 28 07194 01 01 1] 0 17874z 0 1] 1} 1]
| 10 2007.08.02 65 249 1.2 13 038 0.48 138 0.9 176.088 0 1] 1} 1]
| 11 2007.08.03 175 65 13 13 019 05? a 0.4 176144 0 1] 1} 1]
| 12 |2007.08.04 12033 178 23 16 05z 0A 182 0.6 178024 0 1] 1} 1]
| 13 |2007.08.058 10462 12033 22 088 0zl 073 37 2.2 17813 0 1] 1} 1]
| 14 /2007.08.06 2143 1048.2 18 034 1] 021 198 1.6 176.189 0 1] 1} 1]
| 15 2007.08.08 81 142 4.7 093 017 0.z4 275 4.3 176.1 0 1] 1} 1]
| 16 |2007.08.09 2 81 23 0z7 1] 017 183 21 178118 0 1] 1} 1]
| 17 |2007.08.10 148 2 L) 019 1] 0 166 0.8 176177 0 1] 1} 1]
| 18 2007.08.17 173 148 13 018 1] 0 1] 0 178137 0 1] 1} 1]
| 19 2007.08.14 1318 41 08 00 1] 0 4 0.8 17e11z 0 1] 1} 1]
| 20 2007.08.15 1 1318 08 0.083 1] 0 285 1.4 178028 0 1] 1} 1]
| 21 2007.08.16 2 1 08 0074 1] 0 223 0.7 178147 0 1] 1} 1]
| 22 |2007.08.7 243 2 11 107 053 053 59 1.3 17808 0 1] 1} 1]
| 23 2007.08.18 37 243 31 0.07% 0oz 055 227 35 17674 0 1] 1} 1]
| 24 2007.08.19 313 3.7 23 104 05z 054 277 5.3 17808 0 1] 1} 1]
| 25 2007.08.20 74 313 11 115 1] 0s2 300 2.9 176.084 0 1] 1} 1]
| 26 2007.08.21 88 74 18 0.049 1] 0 176.058 0 1 1} 1]
| 27 2007.08.22 88 86 13 0.044 1] 0 176125 0 1 1} 1]
| 28 2007.08.23 41 86 14 0.047 1] 0 176117 0 1 1} 1]
| 29 2007.08.29 233 41 09 0.044 1] 0 176.084 0 1 1} 1]
| 30 |2007.08.25 108 233 08 0033 1] 0 176131 0 1 1} 1]
| 31 2007.08.26 51.2 108 06 0.039 1] 0 176135 0 1 1} 1]
| 32 |2007.08.27 2 51.2 07 0.0zs 1] 0 176.1 0 1 1} 1]
| 33 2007.08.28 180 2 16 0.029 0 0 176.062 0 1 1} 1] =
M 4 » w|\Beach_Model_Inputs / | | _’”_[
Draw =~ L& |AutoShapes- N » DO A A o @ & &~ 2+ A
Ready







Science Services

Center for Excellence —
providing expertise for science-based decision-making

We develop and deliver science-based information, technologies, and
applications to help people make well-informed decisions about natural
resource management, conservation, and environmental protection.

Our Mission: The Bureau of Science Services supports the Wisconsin

Department of Natural Resources and its partners by:

« conducting research and acquiring original knowledge.

= analyzing new information and emerging technologies.

= synthesizing information for policy and management decisions.

= applying the scientific method to the solution of environmental and natural
resources problems.

= providing science-based support services for department initiatives.

= collaborating with local, state, regional, and federal agencies and academic
institutions in Wisconsin and around the world.
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