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Why Open 
Science?

Scientist: My 500 page report 
will answer all your questions!

Courtesy of the Integration and Application Network, University of Maryland Center for Environmental Science (ian.umces.edu/symbols/).

Manager: This 500 page report does 
not answer any of my questions!



OPEN SCIENCE 
OVERVIEW

Open Knowledge International, 
http://opendefinition.org/, 

https://creativecommons.org



MY AHA 
MOMENT!

Share data and 
analytical tools



EXISTING 
BARRIERS

Image courtesy M. Beck, 
TBEP



BRIDGING THE 
DIFFERENCES

Open Science can bridge the research-management divide!

Image courtesy M. Beck, 
TBEP



TBEP and its 
partners can:

• Automated reporting of 
CCMP indicators 

• Made available through TBEP 
website – keeping entire 
workflow transparent and 
accessible

• Lower barriers to inclusion to 
make better science in less 
time

The open science cake

The public

Managers

Research 
community

Image courtesy M. Beck, 
TBEP



KEY INDICATOR -
SEAGRASS • Habitat and economic value

• Straightforward indicator for public, 
managers, and researchers

• Science-based numeric goals & 
targets

• Long-term monitoring
• Adaptive management – Ongoing 

assessment & adjustment



Setting Seagrass Restoration Goals – ca. 1950
Approximately
40,400 acres,
however…



Setting Seagrass Goals – Dredge and Fill

Adjusted From 
40,400 to 
38,000 acres



NITROGEN MANAGEMENT PARADIGM

Reduce
Nitrogen 
Loads

Reduce
Chloro-
phyll

Increase
Sea-
grass
Cover

Increase
Water
Clarity

Seagrass Goal:
Preserve 25,000 
acres (1999 
coverage), while 
restoring 13,000 
more acres = 38,000 
acres (15,385 ha)



What can TBEP do 
with open science?



WATER QUALITY 
ASSESSMENT

• Rely on long-term ambient 
water quality stations sampled 
by EPCHC

• 45 fixed stations have been 
monitored since 1974

• Annual averages developed 
from chlorophyll-a & secchi disk 
depth measurements



Public Partners:
• Hillsborough County
• Manatee County
• Pinellas County
• Pasco County
• Polk County
• Sarasota County
• City of Tampa
• City of St. Petersburg
• City of Clearwater
• City of Palmetto
• City of Bradenton
• City of Largo
• City of Lakeland
• City of Oldsmar
• City of Gulfport
• City of Mulberry
• City of Plant City
• City of Safety Harbor
• SWFWMD
• US EPA
• FDEP
• FDACS
• FDOH
• FDOT
• MacDill AFB
• TBRPC
• Tampa Bay Water
• Tampa Port Authority
• EPC of Hillsborough County
• AEDC of Hills. County

Private Partners:
• Eastern Terminals
• Mosaic
• CSX Transportation
• Florida Power & Light

• CF Industries
• Tampa Electric Co.
• Kinder Morgan Bulk T., Inc.
• Progress Energy
• Tropicana Products, Inc.
• Kerry I&F
• Trademark Nitrogen
• Yara N.A.
• Alafiia Preserve, LLC
• Eagle Ridge, LLC
• LDC Donaldson Knoll 

Investments, LLC

Tampa Bay Nitrogen Management Consortium
• Formed in 1998, now includes 40+ public/private partners
• Members include TBEP government and regulatory agency 

participants, local phosphate companies, agricultural interests 
and electric utilities

• Mid-1990s, collectively accepted responsibility for meeting 
nitrogen load reduction goals

• Consortium members may choose to implement any 
combination of projects to maintain loads to Tampa Bay at 
1992-1994 levels



Site Specific Thresholds for Chlorophyll-a
• Hillsborough Bay: 15.0 ug/L
• Old Tampa Bay: 9.3 ug/L
• Middle Tampa Bay: 8.5 ug/L
• Lower Tampa Bay: 5.1 ug/L

Nitrogen Management Goal:
“Hold the line” on nitrogen loading at 1992-1994 average level. To compensate for 
expected increase in load with population growth, reduce or preclude an additional 
17 tons per year.



Reducing TN Loads to Tampa Bay
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Water Quality Has Improved

Stormwater  
Regulations       

Enacted
85/86

TBEP Partner & NMC 
Actions Implemented

1992

AWT & Reuse 
Standards

Implemented

Bay Segment

Chlorophyll-a
(ug/L)

2016
Average

FDEP RA 
Thresholds

Old Tampa Bay 9.0 9.3

Hillsborough Bay 11.4 15.0

Middle Tampa 
Bay 5.7 8.5

Lower Tampa Bay 3.0 5.1

2006: First-time 
All Segments Meet 

TBEP Water Quality Targets



Results? Seagrass Coverage Expansion!

Data from SWFWMD

Exceeded 
1950s estimate 
of 40,400 acres!



Sustaining Success

•Can recovery be 
maintained w/ 
increasing 
population?

•Expected to 
double (again) by 
2050

•New Actions / 
Offsets will be 
Needed
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Atmospheric Deposition -
Direct deposition to the 
bay’s surface, and indirect 
deposition, which is an 
element of stormwater 
runoff

Stormwater



TBEP and Open Science?



What is TBEP doing 
with open science? Open source software to 

retrieve, organize, and 
analyze Tampa Bay data

https://tbep-tech.github.io/tbeptools/



What is TBEP doing 
with open science?

Interactive dashboards
update in real time

https://shiny.tbeptech.org/tbeptools/inst/wq-dash/wq-dash.Rmd



What is TBEP doing 
with open science?

Interactive dashboards
update in real time

https://shiny.tbeptech.org/tbeptools/inst/wq-dash/wq-dash.Rmd



MAKING SPACE FOR 
OPEN SCIENCE 

Assess current level of 
open science knowledge

Communicate importance 
of open science to 

stakeholders

Develop interest and 
motivation for continued 

learning #TAMPABAYOPENSCI
https://docs.google.com/document/d/1kSY9eSn4le4vWu
sCmlQMRH6YcYOq3zEn2veNrOGRy_Y/edit?usp=shari
ng



OPEN SCIENCE 
WORKSHOP

Beck: What is Open Science?



JANITOR 
WORK

Best: What is Open Science?
Grolemund & Wickham: https://r4ds.had.co.nz/

RStudio: Help > Cheatsheets > 
Data Transformation with dplyr



CHALLENGES Time, Visibility, Security

Beck: Open Science Challenges



LIGHTNING 
ROUNDS

https://www.glsc.usgs.gov/MALMR/application.html

https://mbon.ioos.us



Indicators dive



WHY ARE WE 
DOING THIS? Comprehensive 

Conservation & 
Management Plan

Evaluate listed actions

Progress toward 
meeting goals and 

objectives



WHY ARE WE 
DOING THIS? Monitoring & Indicators 

Plan
CCMP Actions

What is measured
Parameters

Frequency, location
Partners
Reporting

Funding Needs



INDICATORS
Identifying roadblocks, 
needs, and solutions

https://docs.google.com/document/d/1W3ub8RqCWoZbI2
haQc1ya-v7u3iJTn3iVyixW5N1kw4/edit?usp=sharing



CREATING 
INDICATORS FOR 
TAMPA BAY

Identify the problem

Data collection 
(including historical and 

gap)

Data Analysis

Identify management 
actions

Iterate!



USING 
INDICATORS

Determine useful ways 
to present data to 

interested communities

Create the roll-out plan

https://ecoreportcard.org/report-
cards/maryland-coastal-bays/health/ https://vitalsigns.pugetsoundinfo.wa.gov/



BENTHIC INDEX
Identify hotspots of 

sediment contamination

Assess health of 
benthic habitats

Bioaccumulation

Health risks to fish, 
other wildlife, & humans



BENTHIC
Tampa Bay Benthic 

Index

Sediment Toxicity

Silt/clay

Dissolved oxygen



NEKTON INDEX Fish used as indicators 
in 

Streams, Lakes, 
Estuaries

Valuable for:
Monitoring

Identifying research 
needs

Provides simple way to 
communicate bay 

health



NEKTON INDEX FWRI
Abundance, Diversity, 

Focal/Selected, Forage, 
Habitat, Estuary use

Stressor events seen 
with rebounds

FIM Database22
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FWRI 2018. Tampa Bay Nekton Index



HABITAT 
CHANGE

Progress in restoring 
and protecting key 
coastal habitats in 

Tampa Bay.

Decadal Habitat 
Master Plan

Restoration and 
Protection Targets



Critical Coastal 
Habitat Assessment

Monitor climate change impacts

HABITAT 
CHANGE

FWRI 2017. Phase 2: Critical Coastal Habitat Assessment Final 
Report.



SEAGRASS Seagrasses are a 
keystone species for 

TBEP

Integrator of water 
quality

Fisheries habitat

Extrapolate species 
coverage by Bay 

segment



Species

Frequency of 
Occurrence

Deep edge

New Field Tool

SEAGRASS

Sherwood et al. 2017. SE Geographer



Water quality

Sediments

Fish (not current study)

SBEP, CHNEP, TBEP, 
Janicki, Mote

TIDAL 
TRIBUTARIES

Janicki Environmental and Mote Marine Laboratory, 2016



Data not regularly 
collected

Made some progress in 
water quality data, but 
need to create metrics 
for flashiness, ungaged

systems

TIDAL 
TRIBUTARIES

Janicki Environmental and Mote Marine Laboratory, 2016



WORKSHOP 
FEEDBACK “Great exposure to a range tools, together 

with a solid intro of the philosophical 
underpinnings of Open Science”

“I was unaware of some of the data reporting 
capabilities that now exist. It's exciting!”

“I have a much better understanding of open science, and 
absolutely know where to look for resources.”



WORKSHOP 
FEEDBACK “I really liked the interactive nature of 

presentations. However, as a beginner in 
coding and open science at times I felt it 

moved at a very fast pace.”

“This was a good introduction, but I think a 
hands-on follow-up is needed.”

“I liked the group discussion at the end of the workshop. 
I would have liked to have more hands-on with Rstudio 

and Github.”



TBEP and its 
partners can:

The public

Managers

Research 
community

• Educational 
materials

• Fact sheets
• Web resources

• Interactive dashboards
• Automated report cards
• Prioritization tools

• Technical documents
• Analysis/source code
• Open data

General and 
actionable

Specific and 
foundational

Image courtesy M. Beck, 
TBEP



NEXT STEPS? How do we continue the 
conversation?

Additional workshops?
Digging in?

Indicators and update?

http://clipart-library.com/



THANK YOU

graulerson@tbep.org

www.tbep.org


