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SUPPORTING COMMUNITY WATER SCIENCE



What is our 

vision for 

Community

Water 

Science?



The Internet of Water and the 

Water Data Collaborative



Technology and Big Data

Data Standards

Data Sharing

Cloud-based Storage

Accessibility

Data to Information Applications



MOST WATER 

DATA ISN’T 

CONNECTED AND 

ACCESSIBLE

Data uploaded to Storet in a 

recent one-year period, made 

available thru the Water Quality 

Portal

Technology and Big Water Data





Internet of WaterWater Data 
Collaborative
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How the Water Data Collaborative 

and IoW are working together

CUAHSI

Water 
Utilities

Federal 
Programs

State 
Programs

Univ. 
Research

Non-
profits

Local 
Govs

Water 
Districts

Internet of Water

WaDE
Open
Data 

Portals

CDX/Wat
er Quality 

Portal

Other 
Data 

Portals

Tribes / 
First 

Nations

Data 
Producers

1.Participate on each 

other’s advisory 

boards

2.Shared development 

of data management 

resources / data 

catalogues

3.Coordinate on 

community water 

science value 

demonstration 

projects



Water Data Collaborative

Goals, strategies, and work-to-

date



STEP 3: 
LOCAL DATA 

STORAGE

STEP 2: 
MONITORS 

COLLECT DATA

STEP 1: 
PREPARE FOR 

DATA COLLECTION

STEP 4: 
ANALYZE & 

VISUALIZE DATA

STEP 6:
DATA SHARING. 

SCIENCE 
COMMUNICATION, 

RESTORATION

STEP 5: 
DATA INFORMS 

ACTION

Evaluation and Adaptive Management

Community Water Science 

Framework

1) Document existing resources 

and technologies ONLINE SCIENCE WEB SERVICES

ANALYSIS GRAPHING REPORT CARDS SHARE DATA

TRENDS MODEL RESULTS INTERNET OF WATER

OPEN DATA 

PORTALS

Open Data Portals and Data Resources                    



API’s

WEB
SERVICES

A Citizen Water Science Framework: Powered with Open Data and Technologies

Data Production Data to ActionData Analysis, VisualizationData Management

STEP 3: 

LOCAL DATA 

STORAGE

Excel

Relational database 

(Access, SQL, GIS)

Online

STEP 2: 

MONITORS 

COLLECT DATA

Paper datasheets

App exports

Lab reports

STEP 1: 

PREPARING FOR 

DATA COLLECTION

Study Design (Who, 

what, where, how)

Study objectives

Monitoring questions

Data Management / 

Analysis Design

Program Evaluation 

Design

Adoption of 

technologies

STEP 4: ANALYZE 

& VISUALIZE DATA

DATA VIS SERVICES

(Tableau, Plotly, 

DataHero, Chart.js, 

Consultants) 

DIY DATA AN/VIS

(Excel, R, R Shiny, 

SAS, Python, .d3js, 

GitHUBs, etc.) 

STEP 5: 

DATA INFORMS 

ACTION

MODELING

PLANNING

PRIORITIZATION

TRACKING

REGULATORY

ONLINE SCIENCE WEB SERVICES

ONLINE ANALYSIS / VISUALIZATION / MODELING

Water Quality Portal Data Discovery Tool, Hydroshare Tools, 

eRAMS, USGS Water Census Data Resources Portal,  

WikiWatershed – Model My Watershed, How’s My Waterway, 

Hoosier River Watch Portal, etc.  

DATA PORTALS

WQX -> STORET -> 

Water Quality Portal

CUAHSI - Hydroshare

Others (Continuous, 

real-time, flow, state, 

program)

STEP 6:

DATA TO ACTION

COMMUNICATE 

SCIENCE

Story maps

Report cards

Social media

Apps 

Website

Data dashboards

SHARE 

DATA/PRODUCTS

Public

State 303(d)

TMDL

County

Ag districts

Etc.

SCIENCE-BASED

RESTORATION and 

PRIORITIZATION

Watershed plans

Targeted restoration 

and protection

Adam Griggs – Water Data Collaborative c/o River Network
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ENTRY

DOWNLOAD DATA TO USE

Evaluation and Adaptive Management

Modeling, Planning

Open Data Portals and Data Resources 
(Internet of Water)                    

SHARE DATA/ANALYSIS WITH USERS

DATASETS

1) Organize and 

guide access to 

existing resources

2) Demonstrate the 

role of open data 

resources



Catalogue Water Science 

Resources

www.waterdatacollaborative.org



Building New Tools

Pilot A Pilot B Pilot C

Water Reporter
Access Database
Clean Water Hub 

Standardization
Collaboration

Capacity-building

Data-driven 
watershed

applications

STEP 3: 
LOCAL DATA 

STORAGE

STEP 2: 
MONITORS 

COLLECT DATA

STEP 1: 
PREPARE FOR 

DATA 
COLLECTION

STEP 4: 
ANALYZE & 

VISUALIZE DATA

STEP 6:
DATA SHARING & 

SCIENCE 
COMMUNICATION

STEP 5: 
DATA INFORMS 

ACTION

Evaluation and Adaptive Management

1) Addressing gaps and barriers to adoption



Module 1

Module 2

Module 3

Module 4

Module 5

Study Design Guidance Modules



Under development by the 

North Carolina Aquatic 

Data Hub 

Pilot distributed database 

system soon to be released 

to NC groups

For more technical users 

wanting something they 

can modify if needed

Distributed Access Database



The Clean 

Water Hub

Coming Soon: Automatically 

integrate your monitoring 

data with federal data stores 

such as the Water Quality 

Exchange.

Easily bring online new or 

existing monitoring sites, 

manage your group, and 

collect data of a known 

quality.

Manage macro invertebrate 

counts on your own map.  

Invite members of your 

monitoring team to your 

organization.



Provide case-study examples in use of free applications

Analysis, Visualization, 

Communication



The Clean 

Water Hub

Display time-series 

trend plots of individual 

stations and 

parameters

Analysis, Visualization, 

Communication



Data Informs Action

STEP 3: 
LOCAL DATA 

STORAGE

STEP 2: 
MONITORS 

COLLECT DATA

STEP 1: 
PREPARE FOR 

DATA 
COLLECTION

STEP 4: 
ANALYZE & 

VISUALIZE DATA

STEP 6:
DATA SHARING & 

SCIENCE 
COMMUNICATION

STEP 5: 
DATA INFORMS 

ACTION

Evaluation and Adaptive Management

Demonstrate the power of data-driven river restoration 



Initial survey of EPA regions/states:

• 31 (n=41) States have reported having some type of 
sponsored citizen science program

Supporting a Network of 

Community Water Scientists

Connect to and document community water science support where it 

currently exists  

• Track regions/programs to show where NGO data 

is or isn’t connected and available 

• Work with existing on-the-ground efforts to 

support greater access to and use of NGO data

• Foster network development to fill gaps



Support Improvements to Data 

Infrastructures


