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Endurance of Data



Four Desirable Concepts Towards Endurance of Data

1. Iterative Improvement – We prefer a flexible data system that can accommodate to-be-
perfected and partial data so baseline information can be obtained without delay and 
enhanced later as time and improved knowledge become available.

2. Legacy – This refinement process results in future (meta)data which will improve with time 
and become tomorrow’s important legacy. Thus we establish a desirable recurring “today’s 
legacy is tomorrow’s future” pattern.

3. Continuity – Our collection of Water Research data is a “critical mass” constant which spans 
and survives intact across often overlapping funding events: 
• MAGS, DRI, IP3, CCRN, INARCH-1 (past)

• GWF, INARCH-2/COPE (present), GIWS

• GWFO (future), 

and decades--continuing to be relevant, referenced, and improved. “We are our data.”

4. Decentralized Data – For practical reasons it is best to keep our data decentralized into 
databases and repositories best suited for the research in question, and track this 
information through a central catalogue of data.



Information Tracked in Central Data Catalogue

• What is out there: 
• Observatories, Sites per observatory, Stations per site

• Detailed inventories on instrumentation and equipment per site

• Projects (of large programs)

• Publications – Datasets and Papers

• Where it is: 
• Maps (location(s), contours, and bounding boxes)

• Repositories (Relational Databases, WISKI, FRDR, GitHub, Zenodo, DataStream, Compute 
Canada, Web Services)

• Under Embargo or Private (Instructions, “Go talk to Sam and arrange to obtain a copy”)

• Who is responsible for it/Who has it: 
• Authorship, Technicians, Principal Investigators, Model users and creators

• Other information:
• Videos,  interactive charts, 

• Context through cross-referencing and indexing



GWFNet



GWFNet Catalogue
GWFNet is a data catalogue originally created for Global Water Futures (GWF) but 
will prevail well into the future to include and interrelate information from: 

• programs prior to GWF (e.g., MAGS, DRI, IP3, CCRN, INARCH ph1),

• current programs (e.g., GWF, INARCH ph2, INARCH/COPE), and

• future programs (e.g., INARCH ph2, GWFO, Other contributors),

GWFNet contains cross-linked, well-indexed records (based on easily defined XML 
templates controlling visual appearance and database variable content) on:

• observatories, research sites, stations

• models -- descriptions, workflows, inputs, outputs, database requirements, 
links to source code, and extra information related to setup and operation

• datasets, paper publications -- including DOIs, authorship, abstracts, and 
download locations, 

• persons associated with projects, data, datasets, models,

• projects within programs, (e.g., Mountain Water Futures within GWF), 

• other record types, e.g., videos (e.g., locations, model usage, etc.), interactive 
graphs (soon to incorporate real-time data from live data sources), and

• any other types of records needed in future (simply add new record templates). 

• To facilitate futureproofing (iterative improvement, legacy, and continuity), 
records based on earlier templates can be transformed into records based on 
new templates at any time, and all information matching the new template is 
copied to the new (or in-situ-reformed) record



GWFNet Catalogue – Interactive map links to records and vice versa



COPE information in GWFNet



COPE Data in GWFNet

• COPE Catchments   [COPE_Catchment_v1.0.xml]

catchment information and map locating catchment and precise site locations

• COPE Research Sites (within Catchments)  [COPE_Research_Site_v1.0.xml]

minimally, there is currently a temporary reference to “Research Site #1”

overview information, map, forcing data, hydrological instrumentation,
hydrometric/cryospheric measurements, hydrological modelling data

• Stations (within Sites)   [Station_v1.0.xml]

lists of instruments, maintenance records, quality control, measurements, maps, etc. 

• Models   [Model_v1.0.xml]

snow, hydrological, mass balance, etc. used at each catchment

• Asset records for equipment(especially UAVs   [Asset_v1.0.xml]

• Indexes of the above catchment, site, station, model, asset, person, dataset, publication 
records related to COPE)   [Index_v1.0.xml]

• Very easy to add new record templates (XML) for COPE if and when needed



COPE Landing Page:  gwfnet.net/cope



Catalogued INARCH/COPE Data
gwfnet.net/cope

…



Catalogued INARCH/COPE Data

…
…

…



Catalogued INARCH/COPE Data

…
…

…



Catalogued INARCH/COPE Data



Catalogued INARCH/COPE Data



Catalogued INARCH/COPE Data



Catalogued INARCH/COPE Data



Catalogued INARCH/COPE Data



Catalogued INARCH/COPE Data



Catalogued INARCH/COPE Data



Catalogued INARCH/COPE Data



Catalogued INARCH/COPE Data



Catalogued INARCH/COPE Data



Catalogued INARCH/COPE Data



Catalogued INARCH/COPE Data



Catalogued INARCH/COPE Data



Catalogued INARCH/COPE Data



Catalogued INARCH/COPE Data



Catalogued INARCH/COPE Data



Catalogued INARCH/COPE Data



Catalogued INARCH/COPE Data



Catalogued INARCH/COPE Data



Catalogued INARCH/COPE Data



Catalogued INARCH/COPE Data



Advanced Search



Advanced Search



Advanced Search
• Select Template (e.g., Catchment) and immediately press Find -- gives list of all Catchment records!
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• Logically, we have constructed this information network 
in GWFNet for COPE

GWFNet: Catalogued INARCH/COPE Data
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Additional Information and Detail Requested

• site names (even for just one site rather than site #1) and exact latitude and 
longitude locations

• station names and exact latitude and longitude locations

• detailed lists of instrumentation at each site and station

• measurement frequencies at stations

• download locations for:
• vegetation maps

• digital elevation maps

• soil depth

• snow survey data

• anything else you find relevant



The End

Thank you!




