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About the Organization



About NOAA

e Help shape international ocean, fisheries, climate, space and weather
policies.
® Mission
o Tounderstand and predict changes in climate, weather, oceans
and coasts
o Toshare that knowledge and information with others
o To conserve and manage coastal and marine ecosystems and
resources
e NOAAFisheries




CBIBS

Chesapeake Bay Interpretive Buoy System




Solar Panels

Weather Station

Water Quality Monitor (left) and
Acoustic Current Profiler (right)

On Board Computer

More Info: https://buoybay.noaa.gov/
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Click on map to learn specific buoy information:

e Gatherreal-time weather
and environmental data

e Current active locations:
Jamestown, York Spit,
Gooses Reef, Potomac,
Annapolis, Stingray Point
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Internship

Position Overview & Objectives



Position OVERVIEW

e Data Visualization Intern

e Update capabilities of a data visualization application for
CBIBS
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riginal Application

) ChesapeakeExploration

Observations:

st do:
End date: | 2021-12-01 00:00
Summary: [

Panning/Zooming: [

Sitename: | Annapolis CBIBS Buoy

Measurements: | \Water Temperature

o [ s

Water Temperature(C)
Annapolis CBIBS Buoy

&
w1 121 nm21 w1

11321 11621 11921 w2221 12521 12821 21

Date/Time (UTC time zone) % DOWNLOAD DATA




CBIBS API sends data to

PostGres database

Scripts send Quality
Controlled data to SQLite
database

N\

e Historical values
e Rigorous QC

Temperature (C)

Water Temperature: 15.148

re Minimum: 13.42
re Maximum: 20.25

e  Stores hourly, daily,
> weekly, monthly
averages
e LessrigorousQC

Graph app pulls data from
both DB

Can display average values
w/ historical minimums
and maximums



Project Objectives

e Update tool for NOAA’s education team that would support and
enhance their programs
o Chart historical data with current data

e Educators, students and the public as intended end users
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Internship Project

Approach and Process
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Approach & PROCESS

e Close Collaboration with Education team
o Well defined project requirements

e Working with supervisor to understand CBIBS system
o Environmental observations
o Time series data
o Sensortechnology
o Code base
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Approach & PROCESS

e Learn existing code structure
o PHP, JavaScript, HTML/CSS
o Current graphing package - Flot.js

e Create data wrappers for SQLite
database

e Research and update to supported JS
package - Chart.js




Internship Project

Results

16



Results

Annapolis CBIBS Buoy

Water Temperature 8.02C
@ceivoreData
Observation on 2021-12-01 |
Total Observations 5,711,421}
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Results

© ChesapeakeExplorati

Observations: )
Start date: |2021-07-04 00:00 Water Temperature Over Time
End date: |2021-08-04 00:00 [ Annapolis CBIBS Buoy Water Temperature

Daily MiniMax [
Values:
Historical Daily [
Min/Max Values:
Historical Daily [ 28.0
Avg wi standard
deviation: 275

Select s species fo view ideal habilat femperafure and salinity ra
Thresholds will only appear for units alveacy plotfed on the graph

Species: |Select a Species ~

270

Temperature (C)

265
Site name: v ‘

‘Water ~ 26.0
+ Add Mcasurement
255
N
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Results

© ChesapeakeExploration

Observations: _
Start date: |2021-07-04 00:00 Water Temperature Over Time

End date: [ Annapolis CBIBS Buoy Water Temperature [JIIIIN) Historical Water Temperature Minimum [ Historical Water Temperature Maximum
Daily MinMax []
Values: T
Historical Daily : | T
Min/Max Values:
Historical Daily [
Avg wi standard
deviation:

Select s species to view ideal habitat tempersture nd sainity ranges
Threshoids will anly appear for unis already plotted on the graph

Species: |Select a Species ~

Temperature (C)

Site name: |Wl
Water e bl

= Add Measurement
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Results

keExploration

Observations: _
Start date: [2021.07.04 00.00 Water Temperature and Sea Water Salinity Over Time:
End date: [2021-08-04 00-00 [ Annapolis CBIBS Buoy Water Temperature [~"""] Annapolis CBIBS Buoy Sea Waler Salinity
Daily MinMax [ 290 a5
Values:
Historical Daily [ 285 . 9.0
Min/Max Values:
Historical Daily [ 28.0 1 # @
&
Avg w! standard 2
e " g 80 =
deviation: s 275 E
Saizct 2 species to wiew ideal habita! tsmpersture and salindy ranges Fz_ 75 @
ar b proiedid £ 8
. % 27.0 - E
Species: 2 3
265 &
; — 65
Site name: | Annapolis CBIBS Buoy - ‘
Water e v 260 60
* This parameter data will be plotted on y-aris #1 (I side)
255 55
T S
B R e e R e
” B A’ A AL A Al AN A A
Site name: | Annapalis CEIBS Buoy = AV AT AY A A A A AT AT A A A A A A A A AT A A
Measurements: | Sea Water Salinity ~ Date
9 2dd a second y axis
‘% DOWNLOAD DATA
Choose y axis ta plot this dataon: O 1{lefty ® 2(right)

o Add Measurement
it o]




Results

© ChesapeakeExploration

Observations: | daily | )
Start date: |2021-07-04 00:00 Water Temperature Over Time
End date: |2021-08-04 00:00 [ Annapolis CBIBS Buoy Water Temperature

Daily Min/Max [
Values:

Historical Daily [
Min/Max Values:

Historical Daily [
Avg wi standard
deviation:

American Oyster Temp. Upper Threshold: 23

Select 2 species fo view ideal habitat fempersfure and safiniy ranges.
Thresholds will only appesr for units aiready plotfed on the graph

Temperature (C)

Species: |American Oysier v

Site name: | Annapolis CEIES Buoy
|Water Tempe )

6
American Oyster Temp. Lower Threshold: 15.5
=+ Add Measurement
.
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Results

© ChesapeakeExploration

Observations:
Start date: Water Temperature and Water Temperature Over Time

End date: /1 Annapolis CBIBS Buoy Water Temperature 12 Gooses Reef CBIBS Buoy Water Temperature

Daily MinMax [
Values:

Historical Daily [
Min/Max Values:

Historical Daily [
Avg wi standard
deviation:

Select a species to view ideal habita! fempersiure and safiiity ranges.
Threshoias will only appear for units already piotted on the graph

Species:

P TTITr

Temperature (C)

Site name: ‘W‘

‘Water Temperature ~

* This parameter dats will be plofied on y-axis #1 (leff side)

. e TAS1 72021 TR TRV 72321 TR421 72521 TREN 72721 72821 TRS21 73021 73121 80121 80221 80321
Site name: ‘ Gooses Reef CBIBS Buoy — ~

Dat
Measurements: | \Vater Temperature v ale
[J Add a second y axis

* DOWNLOAD DATA
e




Results

e Additional Features
o Historical average with standard deviation
o Interactive display
o Downloadable data




Internship

Experience and Insights
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Experience & INSIGHTS

e Software development cycle
e Buoy system technology

e How computer science helps NOAA’s mission

¢ o)

T Ve ST NS RSV



Applicable COURSEWORK

e Database Design and Implementation
o SQL queries
o Web development - PHP

e Software Engineering

o SCRUM
o Working with clients (meetings!)
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