! Modelers

Carolyn Emmanuelli, Susan Phillips, David Sibley
. USGS Center for Integrated Data Analytics
/ (CIDA)
/ Steven Corsi, Michael Fienen, Wesley Brooks
’ SGS Wisconsin Water Science Center




Beach Data Usage

e Forecasting
* Nowcasting

e Research
: e “What If” Scenarios
,\ Requires relevant, timely and integrated data
WA
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Data Collection Challenges

o Accessiblility of data sets
Security and firewalls

e Transfer mechanisms
/ FTP, data loggers, large datasets

I\ e+ Timeliness of data




Additional Data Challenges

* Modeling, Analysis, Research, Risk Assessment
e Data compatibility
 Varying protocols and methods for collection

/  Inconsistent formats
* Units of measure
I\  Date fields (formats, time zones) ;
M s « What Is the data really? Composite sample \ (
| A | . /w\. N
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GLRI Beach Project Partners

Lake Michigan Ecological Research
Station, Pennsylvania, New York

 Beach data collected in 7 states by
various groups — states, municipalities,
volunteers (Adopt-a-Beach)




Great Lakes Restoration Initiative

Beach Project Goals

« Standardized data template

e Online forms and reports allowing instant
access to data

« Utilize web services to access water quality,
meteorological and hydrological data

’\ e Automated, real-time connectivity feed into
'madels

oS

o Was
\ ﬁ \/\

—_——
i




Beach Project Activities

survey form data elements

* Additional data elements identified by
partners and modelers

, » Created a flexible database for storage
,\ of 250+ data elements




Beach Project Activities

Acceptable formats

e Data collection

Y
/

/ Built online forms
/\ , Short minimal data entry form
Long form 3
\\\( p \ . ,,\.\ (
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Online Form (Short)

USGS - GL Beaches Sanitary Survey - TEST SITE 2

— Basic Information (Required)
Surveyor: | sfphilli |“’ |
Date: | 13-07-2010 =2
Time (HH:M 24-Hour Time): 0755 |
Time Zone: ! Central Standard Time |" |
Water Temperature: | 24.6 |
Water Temperature Units: ! Celsius Degrees |" i
Turbidity (NTU): | 7.89 |
Wave Height (ft): ! 0.917 |
Birds: | 28 |
People In Water: | o |
People On Beach: | 15 |
Algae: | 4 |v |
r Fecal Material: | 1 |" |
Debris: | 3 |" i
I\ — Additional Information {Optional)

, E. Caoli Measurernent: | 109 |
E. Coli Method { Units: | QuantiTray (MPN/100rmL)
E. Caoli Lab Mote: iNDne

b Enterococs, mEL (CFUY100mL): |
Enterococci Lab Mote: |
Lake Current Direction (° From M |
Lake Current Speed:




Online Form (Long)

| g a1 LAy Survey - TESTING SITE

Link to the US Geological Survey main web page

— Basic Information

Date™*: | 02-08-z010
Time (HH:MM 24-Hour Time)™*: |o7:30

Time Zone™: | Central Standard Tirme

Surveyor®: | stahilli

— Park I - General Beach Conditions

Rainfall Measurement:

Specific Conductance (pSicm): | 204 |
Air Temperature: | (wt=} |
Air Termperature Linits: |Fahrer‘nheit Degrees i"|
wiinid Speed (rph ) | 7.4 |
wird Direction (= From M) | =Tn |
Hours Since Last Rain Event: | i"|
|
|
|

Rairnfall Lnits: | IV
Rainfall Intensity: | iv
Description of Current Rain Event: ‘

weather Conditions: | Partly Sunny (372 To 1/2 Coud Caverage) [~ ]

Sarmple Collection Depth: |
Sample Collection Depth Linits: |

wWiave Intensity: |

wWave Direction: |

Yave Height {ft)™*: | 0.4
Longshore Current Speed: | 12.5
Lorngshore Current Speed Lnits: | ftfs
Longshore Current Direction (= From M) | 150

Cormments f Observations - Part I:




Long Form Data Elements

e Bird numbers

* Fecal categories

l\ o /Tributaries — plume, total daily volume,
ﬂtur‘?id}ity, water level, velocity, sc

Y
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Additional Data Collection

datasets
o Automated feeds from in-lake
equipment
. * Web Services
/\ ~+ Web site scraping
),

7
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Web services

« Share data and functionality via the
Internet

e Data Is independent of operating
system, hardware, programming
language, database

’\ » .Configurable to allow specific requests
\\\r Afo?\data (point, polygon, subsets)

’
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Benefits to using web services

e Data in standardized format
e Easy to pull together and combine
* Real-time capabilities
' » Decreases time spent manipulating data
’\ * \Reduces errors introduced during data
I\ ﬂtra\ns’formation ) A
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Hrly
Wtemp

18.94
18.33
18.29
18.02
17.85
17.76
17.83
18.18

Hr24

Avg

Witemp

2091
20.84
20.75
20.68
2062
20.57
20.51
20.41

376.00
355.00
326.00
321.00
307.00
315.00
311.00
350.00

MUMBER (15) & ID_1

Hr24 Avg
Sc

42711
42633
42403
423.56
42378
42417
47438
419.56

STATICN_ID MUMBER: (107

WHAN WARCHARZ (200

SAMPLE_DATE DATE

SAMPLE_TIME MUMBER: (41

SAMPLE_DATETIME DATE

STATIOMTYPE WARCHARZ (2)

SHYCOMDITICON WARCHARZ (50)

SHYCOMDITIONFLAG WARCHARZ (1)

SASIBILITY MUMBER:

WISIBILITYFLAG WARCHARZ (1)

WEATHERTYPE WARCHARZ (50)

WEATHERTYPEFLAG WARCHARZ (1)

DRYBULBF ARENHEIT MUMBER: (3)

DRYBULBF AREMHEITFLAG WARCHARZ (1)

CRYBULBCELSIUS MUMBER: (3,13

DRYBULBCELSIUSFLAG WARCHARZ (1)

WETBULEF ARENHEIT MUMBER: (31

WETBULEF AREMHEITFLAG WARCHARZ (1)

WETBULBCELSIUS MUMBER: (3,11

WETBULBCELSIUSFLAG WARCHARZ (1)

DEAPOINTFARENHEIT MUMBER: (3)

DEAPOINTFARENHEITFLAG WARCHARZ (1)

DEAPOINTCELSILS MUMBER: (3,11

DEWPCOINTCELSIUSFLAG WARCHARZ (1)

RELATIEHUMIDITY MUMBER: (3)

RELATNEHUMIDITYFLAG WARCHARZ (1)

WINDSPEED MUMBER: (3)

WINDSPEEDFLAG WARCHARZ (11

- Hrly Hr24 Avg Turb

LI Turk Turk Median
16.00 17.58 275 11.04 15.24
30.00 15.37 26.72 83.40 2838
9.50 11.25 25753 393 9.57
11.00 1275 25.05 6.91 1027
12.00 10.42 2488 8.19 10.90
11.00 10.61 2452 13.06 944
11.00 9.86 2375 19.85 9.57
5.30 7.43 2200 1.13 601

¢?xnl version="1.0"7>
¢catalog>

<book id="bkl0O1">
¢author:Gamnbardella, Matthew¢sauthor:
<title>EML Developer's Guide<~ titler
¢<genre:Conputer<- genre:
<pricesdd 95</prices
<publish_date3>2000-10-01< publish_dates
¢descriptionyan in-depth look at creating applications
with ¥ML. < descriptions
</book>»
<book id="hkinz2" >
¢author>Ralls, Kim<- author>
<title>Midnight Rain<-title>
<genrerFantasy<-genre>
<price>5.95¢ price>
<publish_date>2000-12-16< publish_date>
<descripticn>i former architect battles corporate zombies,
an evil sorcersss, and her own childhood to become queen
of the world. < description:
<~book>
{book id="bkl03":
¢author:Corets, Evad</authory
¢titlesHaeve Ascendant<stitles
<genre:Fantasy<-genre>
¢price:5. 95< prices
<publish_date3>2000-11-17<-publish_dates
¢descriptionyaftsr the collapse of a nanotechnology
socisty in England, the young survivors lay the
foundation for a new society.</descriptions
<sbook>
<book id="hkl04">
¢author:>Corets, Eva<-/author:
¢titlesOberon's Legacy< titler
<genre:Fantasy<-genre>
¢price:5. 95< prices
¢publish_date>2001-03-10< publish_date:>
¢description:In post—apocalypse England, the mysterious
agent known only as Oberon helps to create a new life

Hrly Turb Hr24 Avg Hrly Turb
Min Turb Min Max

5.54 10.73 18.08 30.50 3472

14.96 9.15 17.47 67.90 31.60

6.86 719 16.77 18.84 23.33

6.16 7.53 16.41 19.39 33.66

6.61 622 16.32 20.64 27.48

632 5.41 16.19 28.40 26.20

6.46 5.86 15.92 44.41 26.71

434 477 14.82 10.60 22,35

Hr24 Avg
Turb Max

4522
4317
46.38
4489
4495
43.96
42328
38.52




Standardized XML schemas

EPA Office of Water — Water Quality
Exchange (WQX) XML Schema

Open Geospatial Consortium (OGC) —
Observations and Measurements (O&M)

NOAA — National Digital Forecast
I\ £ Database (NDFD)




GLRI Beach Project

meteorological, stream flow,
hydrodynamic modeling data (NOAA,
USGS, USEPA)

- » Combined web service data and data In
database
o/ Output fed into models
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GLRI Beach Data for Modeling

prior years
Ohio’s Linear Regression Model

« USGS WI Water Science Center's PLS
Partial Least Squares Model (poster session
last night)

 Built capability to feed data into both models
I\ fand run side by side comparison \ .
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LRI Beaches - Windows Internet Explorer =o x|

% ® [P https: //greatiakesh. . j\%‘ : : 2 |ﬂi|

File Edit Wiew Favorites Tools Help w @ECorwert = PO Select

o

7 Favarites | o T Time Management For ... 2 GIO Information Techn.., @ Suggested Sites +

#=£ GLRI Beaches - v Y @ v Page ™ Safety ™ TookY @~ | Q W

USGS Home
¥ : -, ] Contact USGS
science for a changing world -al s E e T i T Search USGS

Required Information -
Beach name: -
Turbidity (NTU):
Wave height (ft):

Radar Rainfall Data
Automatically look up radar rainfall: 7
Rainfall (radar, yesterday, in.):
Rainfall (radar, 2 days ago, in.):

Cleveland /Hopkins International Airport Rainfall Data

Automatically look up KCLE rainfall: ¥ -
Rainfall (KCLE, yesterday, in.): J
Rainfall (KCLE, 2 days ago, in.):

| Reset || Submit |

Accessibility FOIA Privacy Policies and Notices

U.S. Department of the Interior | U.S. Geological Survey “FIRSTGOV k&
Page Contact Information: Site Administrator Contact Form iy et
Page Last modified: 10/14/2010 14:09:30
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GLRI Beach Project 2010 Summary

participated this year

« Created a centralized data repository for
beach data elements that is flexible enough
to allow for a variety of data collection needs

'« Integrated data collected with data available
,\ through web services to feed real-time
/models




GLRI Beach Project Summary

ypes of web service feeds available

* Gained a better understanding of the
data availabllity options for users




GLRI Beach Project 2011

available through web services

* Improve flexibility of data requests
* Point, polygon, or watershed

 Ability to run models on multiple sampling points
, (average of sites, weighted average etc.)

 Expand modeling efforts to additional
W\ rbeaches
\
\

1y ¥.Make integrated beach data available/} |
\Y for iIe nurposes via web services
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Questions?

mccullou@usgs.gov
(608) 821-3859

Susan Phillips
sfphilli@usgs.gov
(608) 821-3811

USGS Wisconsin Science Center
http://wi.water.usgs.gov/mdc/
Center for Data Analytics
http://cida.usgs.gov/




