
Partnerships for progress



VISION
The Internet of Water envisions a world engaged in sustainable water resources 

management and stewardship enabled by 
open, shared, and integrated water data.



Rationale
Outreach & 
Engagement

Open Data 
Resources

Technical 
Framework



Integrated management requires

integrated data



Capacity & EquityTechnical Social

What tools and 
infrastructure are 
needed to help 

data flow?

How do we create 
community and 

behavior change 
around data 

sharing?

How do we foster 
willingness to 

invest resources 
in water data?

How do we 
resource those 

who want to 
participate?

Solutions



RESOURCES

Coming to 
Terms: Water 
Terminology 

Collection

Water Budget 
(Use Model) 

Navigator

Project 
Geoconnex
(Linked Data 

Infrastructure)



Integrated data requires

shared vocabulary



Definition
#3

(CO)

Definition
#1

(NM)

Definition
#2

(UT, USGS, WY)

Evapotranspiration Definition #1

PLUS

Water incorporated 
into products that 
don’t return to a 

body of water

Definition #2

PLUS

Transfers to other 
basins

How do you define 
consumptive use?



Coming to Terms Water 
Terminology Collection

Tracks definitions, synonyms, and 
homonyms of water-related terms

Open Source Tool

Access to vocabularies used by 
Federal, State, Tribal, Local, and 
private entities engaged in water 
management, science, and useResources

https://internetofwater.shinyapps.io/WaterTerminologyCollection/#section-user-guide


vocabs.internetofwater.app

https://vocabs.internetofwater.app


Filter by Source Agency vocabs.internetofwater.app

https://vocabs.internetofwater.app


Filter by Theme vocabs.internetofwater.app

https://vocabs.internetofwater.app


Search for Terms vocabs.internetofwater.app

https://vocabs.internetofwater.app


Identify Related Terms vocabs.internetofwater.app

https://vocabs.internetofwater.app


Download Results vocabs.internetofwater.app

https://vocabs.internetofwater.app


vocabs.internetofwater.app

https://vocabs.internetofwater.app


vocabs.internetofwater.app

Persistent Identifiers redirecting to landing pages 
and JSON representations

https://vocabs.internetofwater.app


Identify Synonyms vocabs.internetofwater.app

https://vocabs.internetofwater.app


Propose Synonyms vocabs.internetofwater.app

https://vocabs.internetofwater.app


Contribute your own vocabulary vocabs.internetofwater.app

We can ingest an existing html/ word/ excel/ pdf vocabulary

We can assist in setting up your own vocabulary service with
- persistent identifiers
- landing pages
- linked data

https://vocabs.internetofwater.app


Water Budget – Use Model 
Navigator

Resources

Diverse semantics

Operationalization

Water Budget Model 
Components



Water Budget/ 
Use Model 
Navigator

Which states use which air temperature datasets for 
their consumptive use calculations?

Model 
Jurisdiction

Component
Estimation 

Method Parameter Data Source



Water Budget/ 
Use Model 
Navigator

• An ontology/ database tracking all of these model 
elements across the Colorado River Basin states and 
Federal Agencies

• A graphical user interface to navigate these elements 
within, and compare across, models

Which states use which air temperature datasets for 
their consumptive use calculations?

Model 
Jurisdiction

Component
Estimation 

Method Parameter Data Source
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Water Budget/ 
Use Model 
Navigator

Which states use which air temperature datasets for 
their consumptive use calculations?

Model 
Jurisdiction

Component
Estimation 

Method Parameter Data Source

Precipitation

et cetera

SW Inflow

Agricultural CU

M & I CU

Colorado 
CDSS 

StateWB
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Precipitation
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StateCU – Supply 
– Limited Crop 

CU
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Water Budget/ 
Use Model 
Navigator

Which states use which air temperature datasets for 
their consumptive use calculations?

Model 
Jurisdiction

Component
Estimation 

Method Parameter Data Source

Colorado 
CDSS 

StateWB
Agricultural CU

StateCU – Supply 
– Limited Crop 

CU

Potential CU 
(SCS TR-21 

MBC)

CoAgMet

NOAA
New 

Mexico 
OSE Water 

Use 
Estimates

Irrigated 
Agriculture CU

NMOSE
BCCP

PRISM

Air 
Temperature



Project Geoconnex.us
Geoconnex.internetofwater.dev

Resources

Infrastructure

Community-Building

Discovery Tools

Linked hydrologic data



Project
Geoconnex.us

“I would like a list pointing me to all data about water supply and 
water rights upstream of this diversion”

geoconnex.internetofwater.dev

https://geoconnex.internetofwater.dev


Project
Geoconnex.us

“I would like a list pointing me to all data about water supply and 
water rights upstream of this diversion”

geoconnex.internetofwater.dev

Leveraging 
Project Geoconnex.us and 

the USGS
Network-Linked Data Index

https://geoconnex.internetofwater.dev
https://waterdata.usgs.gov/blog/nldi-intro/


Project
Geoconnex.us

“I would like a list pointing me to all data about water supply and 
water rights upstream of this diversion”

geoconnex.internetofwater.dev

Leveraging 
Project Geoconnex.us and 

the USGS
Network-Linked Data Index

Identify upstream, each with 1 API call:

• main stem 
• tributaries
• basin

https://geoconnex.internetofwater.dev
https://waterdata.usgs.gov/blog/nldi-intro/
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Identify all upstream USGS NWIS Sites with 
1 API Call

https://geoconnex.internetofwater.dev
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Project
Geoconnex.us

“I would like a list pointing me to all data about water supply and 
water rights upstream of this diversion”

geoconnex.internetofwater.dev

Leveraging 
Project Geoconnex.us and 

the USGS
Network-Linked Data Index

Identify upstream, each with 1 API call:

• main stem 
• tributaries
• Basin

Identify all upstream USGS NWIS Sites with 
1 API Call

https://geoconnex.internetofwater.dev
https://waterdata.usgs.gov/blog/nldi-intro/


Project
Geoconnex.us How to make this happen in the real world?

geoconnex.internetofwater.dev

Building a community of practice to enable the discovery
of water data by linking that data to persistently 
identified environmental features

https://geoconnex.internetofwater.dev


Project
Geoconnex.us How to make this happen in the real world?

geoconnex.internetofwater.dev/wiki

Request 
https://organization.state.us/data/api1/meters/1

Receive data

Maintain persistent identifiers for your information resources with 
geoconnex.us!

Data: 
https://organization.state.us/data/api1/meters/1

https://geoconnex.internetofwater.dev/wiki


Project
Geoconnex.us How to make this happen in the real world?

geoconnex.internetofwater.dev/wiki

Maintain persistent identifiers for your information resources with 
geoconnex.us!

Data: 
https://organization.state.us/data/api1/meters/1

Request https://organization.state.us/data/api1/meters/1

Data: 
https://organization.state.us/new-api2/meters/1

https://geoconnex.internetofwater.dev/wiki


Project
Geoconnex.us How to make this happen in the real world?

geoconnex.internetofwater.dev/wiki

Maintain persistent identifiers for your information resources with 
geoconnex.us!

Data: 
https://organization.state.us/data/api1/meters/1

Request https://organization.state.us/data/api1/meters/1

Data: 
https://organization.state.us/new-api2/meters/1

Error 404 
Not found

https://geoconnex.internetofwater.dev/wiki


Project
Geoconnex.us How to make this happen in the real world?

geoconnex.internetofwater.dev/wiki

Maintain persistent identifiers for your information resources with 
geoconnex.us!

Request https://organization.state.us/data/api1/meters/1

303 
Redirect

Data: 
https://organization.state.us/new-api2/meters/1

geoconnex.us
PID service

Receive data

https://geoconnex.internetofwater.dev/wiki


Project
Geoconnex.us How to make this happen in the real world?

geoconnex.internetofwater.dev/wiki

Maintain persistent identifiers for your information resources with 
geoconnex.us!

Request https://organization.state.us/data/api1/meters/1

303 
Redirect

Data: 
https://organization.state.us/new-api2/meters/1

geoconnex.us
PID service

Receive data

Data: 
https://organization.state.us/data/api1/meters/1

https://geoconnex.internetofwater.dev/wiki


Project
Geoconnex.us How to make this happen in the real world?

geoconnex.internetofwater.dev/wiki

Maintain persistent identifiers for your information resources with 
geoconnex.us!

• See https://github.com/internetofwater/geoconnex.us for minting or changing 
identifiers

• See the Wiki at https://github.com/internetofwater/geoconnex.us/wiki for 
information on our multi-organization “barn raising” this June!

https://geoconnex.internetofwater.dev/wiki
https://github.com/internetofwater/geoconnex.us
https://github.com/internetofwater/geoconnex.us/wiki


Project
Geoconnex.us

geoconnex.internetofwater.dev/wiki

A system of persistently iden linked web resources about real-
world objects

Organizational 
Monitoring Location (e.g. 
USGS Gage, USACE 
Dam, State EPA WQP 
site) 

Hosted by each 
organization providing 
data

https://geoconnex.internetofwater.dev/wiki
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About

https://geoconnex.internetofwater.dev/wiki


Project
Geoconnex.us

geoconnex.internetofwater.dev/wiki

A system of persistently iden linked web resources about real-
world objects

Hosted by each 
organization providing 
data

Community reference 
locations. (e.g., the 
catchment outlet at which 
there might be a dam, a 
gage, and a water quality 
station)

Located 
at

Hosted by Project 
Geoconnex

Environmental feature of 
interest. (e.g. a stream 
reach, local aquifer)

Hosted by authoritative 
organization (e.g. USGS for 
NHD) 

Organizational 
Monitoring Location (e.g. 
USGS Gage, USACE 
Dam, State EPA WQP 
site) 

About

Hosted by Project 
Geoconnex or 
authoritative organization

contains
Cataloging feature  
(e.g. HUCs, principal 
aquifers, states, 
counties)

https://geoconnex.internetofwater.dev/wiki


Project
Geoconnex.us

geoconnex.internetofwater.dev/wiki

Project Geoconnex facilitates the hosting of web resources 
that:

https://geoconnex.internetofwater.dev/wiki


Project
Geoconnex.us

geoconnex.internetofwater.dev/wiki

Project Geoconnex facilitates the hosting of web resources 
that:

1. Are about a single feature 

https://geoconnex.internetofwater.dev/wiki


Project
Geoconnex.us

geoconnex.internetofwater.dev/wiki

Project Geoconnex facilitates the hosting of web resources 
that:

1. Are about a single 
feature

2. Contain structured links 
that can be crawled by 
machine

https://geoconnex.internetofwater.dev/wiki


Project
Geoconnex.us

geoconnex.internetofwater.dev/wiki

Project Geoconnex facilitates the hosting of web resources 
that:

1. Are about a single 
feature

2. Contain structured links 
that can be crawled by 
machine

3. Have persistent 
identifiers (PIDs)

https://geoconnex.internetofwater.dev/wiki


Engagement



IoW Partners

Engagement



Effective engagement
Capacity limitations
Resource & tool refinement

Lessons learned
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