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• What is a data management ecosystem?

• Traps Weirs and Surveys (TWS)– a micro data 

management ecosystem

• Scaling up – going from micro to macro

• Tools for scaling



• In general, the term is meant to 

describe:

A system where data are:

Collected

Transformed

Stored 

Maintained 

Retrieved

What is a data management ecosystem?

By NOAA - http://celebrating200years.noaa.gov/breakthroughs/ecosystems



A Data Nightmare



BDS TEAM ASSEMBLE!

• Streamline data collection 

• Create efficiencies in field, regional and corporate 

datasets 

• Maintain or increase data integrity and security

• Facilitate timely data availability for analysis and the 

effective storage of that data in a cloud environment



Traps, Weirs and Surveys (TWS) – a micro data management ecosystem 



TWS – Why has it succeeded?

TWS MOBILE: 
FIXED SITES

Traps, Weirs and Hatcheries:

• In use in Southwest Washington since 2012

• Custom MS Access applications running on Panasonic 

FZ-G1 Toughpads 

• Various i/o configurations (barcode, PIT, GPS)



TWS – Why has it succeeded?

TWS MOBILE: 
SURVEYS

Surveys:

• In use in Southwest Washington since 2015

• Custom iFormBuilder applications running on Apple 

iPads

• Cheaper and more mobile than Toughpads

• Some speed limitations (speed of data entry)



• TWS adoption and use in SW Washington: 

Fall 2012 – present

• User focused from the beginning

• Buy-in from those that collect the data, 

manage the data, and analyze the data

• Outputs and analytic tools that improve on 

day-to-day tasks

• Get data in and out efficiently

TWS – Why has it succeeded?

Current Statistics:

Number of distinct sampling events:  >100k

about 10k a year

Number of detail records: >800k

adult fish, redds, scale samples etc. 

Number of users annually:  Around 100



How do we scale from a micro to macro?

By NOAA - https://www.fisheries.noaa.gov/feature-story/salmon-lose-diversity-managed-rivers-reducing-

resilience-environmental-change

Technical considerations

• Base level of technical know-how 

• A sufficient level of infrastructure 

• Access to the right tools

Process considerations

• Staff engagement

• Manager support

• Introspective look at what didn't work in 

the past 



BDS TEAM ASSEMBLE…AGAIN!



AWS: a powerful tool for authentication and storage 

Amazon Web Services (AWS) – Infrastructure as a Service 

(IaaS)

• Linux Web servers

• Linux ArcGIS servers

• Linux PostgreSQL database servers (EC2) -> Aurora 

Relational Data Service (RDS)

• Load balancers and bastions 

• File Storage and Static Website hosting (S3)

• Messaging (SNS)

• Unauthenticated resource access (Cognito)

• Networking and Security (IAM, ACL, WAF, etc.)

Custom-built Security Token Service (STS) – Used for every 

web and mobile app requiring a login

• Leverages public-facing and internal identity providers 

(IDPs), including Secure Access Washington (SAW) and 

Active Directory (AD)

• Implements role and object-based access control 

(ROBAC)

• User management portal for maintaining roles, users 

and clients (apps)



PostgreSQL: a powerful open-source relational database

• Leverages the SQL language

• Modern architecture

• Robust access-control system

• Reliable

• Scalable

• Free!



Angular: a modern web developer platform

• Web based

• Optimized for speed by using 

a component framework

• Large library of templates and 

assets

• Intuitive APIs that minimize 

code to product ratio 

Angular demo

https://angular.io/generated/live-examples/getting-started-v0/stackblitz.html


Flutter and Dart: a new IDE for mobile development

• Open Source (Google)

• Cross-platform (Android, iOS, Desktop, 

Web) with a single codebase

• Brilliant tooling and low-code entry

• ‘Widget’ framework makes code 

repurposing nearly seamless across 

applications

• Industry leading support and 

documentation



Outputs: tools to generate outputs for clients 

• Automated extract, transform, load (ETL) 

procedures leveraging views, SQL Server 

Integration Services (SSIS) and Python.

• Transfer CSV and other file formats to third 

parties

• Update various datasets on Data.wa.gov

• Automated internal fish ticket reporting 

leveraging views and Microsoft Power BI

• Reports run daily and uploaded to dedicated 

Microsoft Teams channels

• Custom Reporting RESTful APIs

• Available for third parties to export specific 

datasets on-demand



Prioritize and 

Identify Project  

Needs
Staff 

Training

Device selection 

and acquisition

Database 

Development

Data 

Visualization 

and Analysis 

and Output

Data 

Collection

Our data management ecosystem: a roadmap

Application 

Development 

Angular

Flutter



Questions?


