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Overview 

GWF Data Management
• Team Introduction
• Goals
• Project Organization

Data Infrastructure
• Systems
• Processes

GWF Project Requirements
• Storage 
• Collaboration Data 
• Projected Growth

Activities
• Workshops and Meetings



Data Management Teams

Wilfrid Laurier University
• Lead: Michael Steeleworthy
• DM:    Gopal Saha

McMaster University
• Lead: Mike Waddington
• DM:    Krysha Dukacz

University of Waterloo
• Lead: Jimmy Lin
• DM:    TBD

University of Saskatchewan
• Lead: John Pomeroy
• DM:    Branko Zdravkovic



Goals of the Data Management Team 

Meet Funding Obligations
• Increase accountability
• Protect investment

Provide Governance
• Storage and discovery system 
• Safeguard data, control 

access and ensure integrity

Meet Journal Requirements
• Data to support reproducibility
• Validation

Increase Impact
• Proper credit/citation
• Data Synergy 

PROJECT RELATED

Krysha Dukacz, GWF



Goals of the Data Management Team 

Share
• Facilitate the efficient sharing 

of data and information 
among researchers

• Create a legacy data archive 
with stable and reliable 
services for the current and 
future users

PROGRAM RELATED

Standardize
• Use uniform protocols for 

naming, organization, 
processing, quality assurance 
and dissemination

• Standardize metadata to 
adequately document and 
describe preserved datasets

Acquire
• Collect data from Observatories 

http://giws.usask.ca/Documentation/Policy/GWF_Data_Policy.pdf



Organization - Projects



Organization - Tasks

Krysha Dukacz, GWF



Organization - Contacts



Centralized Repository

• Year 1: 650TB of project and 350TB nearline storage

• Over 200+ TB University of Saskatchewan storage

• Expected to increase over 2PB in total

• Globus supported transfer of data

Water Information System Kisters (WISKI)

• Centralized database

• Processing of time series data

• Standardized QA/QC procedures

• Controlled sharing - web GUI and RESTful API

AQUARIUS – Aquatic Informatics

• Centralized database

• Processing of WQ observations and lab samples

• Cloud access

• Controlled sharing - web GUI

Compute Canada Graham Cluster

• Access to 1852 core-years

• Available to GWF researchers with CC accounts

• Processing of the GWF models at one location

• Planned 6000 core-years over 3 years



Standardized QA/QC Procedures 

Alan Barr, GIWS / GWF

Imported  Manual QC Populated automatically 



Automated Data Cleaning & Filling

Amber Peterson, GIWS / GWF

External
Cleaning & Filling



Automated Data Cleaning & Filling

Amber Peterson, GIWS / GWF

• Fully automated program

• Graphical output



Repository Allocation - Size (P-3)

Allocation per project excluding the airborne data

 Over 2.5 PBs for observational datasets and model outputs in:
PROJECT 01: Climate-Related Precipitation Extremes
PROJECT 15: Big Data Platform and “Smart” Watersheds

Figure: GWF Central Repository Allocation in TBs
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				Main Data Sources		Coverage		Resolution		Data types & models outputs		Sharing plan		Required software		Metadata Plan		Data processing		Storage plan		Data responsibilities		Sensitive data

		Project#1_Stewart-Zwiers_Climate-Related-Precipitation-Extremes_Manitoba-PCIC		Observational data, model outputs and 3rd party products		National		WRF:4km, Global:100-200km, Regional:50-100km, sub daily for observations		CMIP, CMIP5, WRF, CanRCM4, CRCM5, Precipitation data, Remote sensing		Data produced by GWF supported investigators will be available with recognition. Other data as per 3rd party licence agreements		Custom R packages and libraries to run specified models		Not specified		Compute Canada / GWF cluster		GWF repository		Information Manager		3rd party data, honor the licence agreements

		Project#2_Baltzer-Quinton_Changing-Arctic-Network_WLU		Observational data		NWT: Scotty, Baker, Havikpak, Trail Valley, and Daring Lake (flow records), 12 Living Laboratories and 19 Supporting Sites part of the NWF consortium between GNWT and WLU		Not available		Hydrometric, energy fluxes, snowfall, cosmic ray, remote sensing drone data,DEM, bore hole measurements, water quality, meteorological, biomonitoring, NASA remote sensing data		Alligned with GWF Data Policy		Not specified		Metadata templates and file manifests will be used to ensure that data and supporting documentation (e.g., metadata, code, manuals etc.) are described and archived		Remote sensing: Laurier IT and the University Library, Hydrologic Modelling and Analysis: new computing infrastructure to support the CRC		TBs across 1000s of files. GWF repository. Drone and satellite imagery stored locally at WLU		Data Management Analyst		First Nations data in complience with OCAP, TCPS2

		Project#3_Stadnyk_Improving-Snowfall-Measurements-Modelling-Prediction_Manitoba		Observational data, model outputs and 3rd party products		Caribou Creek (SK), Bratt's Lake (SK), Foret Montmorency (QC), CARE (ON)		WRF: 4km, 10km; GEM, CaPA: 10km		CaPA products, snowfall data, radar signal time series, GEM, WRF		Alligned with GWF Data Policy		CaPA software		Priority and continuously updated		Need support for setting up and running the GEM model for high-resolution modelling on ECCC’s supercomputer		GWF repository		Research Associate		3rd party data, honor the licence agreements

		Project#4_Giesy_Next-Generation-Solutions-Healthy-Waters_UofS		Observational data		Lakes and rivers in AB, SK, ON (8 locations)		Not available		eDNA, ecological surveys,  WQ and chemical data		Access to the project files limited to the personnel assigned to this project. Processed files will be prepared for the inclusion in the GWF "Big Data" initiative		KEGG, COG, BacMat, R packages, PRIMER7		Detailed Standard Operating Procedures (SOP), QA/QC, links and other information		SHARCNET HPC, Doxey Lab and Giesy Lab clusters		Data archived and backed up on University servers		Research Technician for field work and data QA/QC		Not specified

		Project#5_Baulch_FORMBLOOM_UofS		Observational data, model outputs and 3rd party products		Buffalo Pound (SK), GLEON, ECCC and other collaborators		Not available		WQ, chemistry data, biogeochem models, toxin, genomics data, drone spatial data		Data submission for inclusion in the GWF data catalogue as indicated in the GWF Data Policy.		R, Python, Aquarius, WISKI		Metadata standards in accordance with GWF data policy		Compute Canada / GWF, GLEON cyberinfrastructure		10TB: UofS DataStore, ComputeCanada		GWF support, Program Leads to transfer and manage the data		3rd party data, honor the licence agreements

		Project#6_Macrae_Canadian-Ag-Water-Use_Waterloo		Observational data, model outputs and 3rd party products		Prairies, Maritimes, Great Lakes, expand to pan-Canadian domain		WRF:4km		WRF coupled with  land-surface model that contains a crop sub-model (CN-CLASS, CHM, or similar), CRHM. Also, hydrometric, water quality, landscape characteristics, land management, socio-economic data		High quality datasets will be provided to the central GWF repository in appropriate formats		WISKI, Aquarius. Libraries to run the specified models		Metadata will be provided to the Core Team for individual datasets		Compute Canada / GWF cluster		10TB: UofS DataStore, ComputeCanada		The Project Manager and PDFs, acting as data stewards		3rd party data, honor the licence agreements

		Project#7_Waddington_Canadas-Boreal-Wildland-Society-Water-Nexus_McMaster		Observational data, model outputs and 3rd party products		Pan-Canadian Boreal Observation Network: Whitehorse (YT), Slave Lake (AB), Wabasca (AB), Fort McMurray (AB), Timmins (ON), Parry Sound (ON), Attawapiskat (ON), Forêt Montmorency (QC), BERMS, ELA		WRF:4km		WRF, future CMIP6, Fire Weather Index (FWI) models, Prometheus and BurnP3 models, Peatland Smouldering and Ignition model, CRHM, AVHRR NDVI3g dataset. Observational data: eddy covariance and micrometeorology, surface water, soil and ground water, remote sensing (drone, DEM, LiDAR), landcover, land manahement, socioec.		Liaise with the Core Data Management Team to ensure that high quality datasets are provided to the central repository in required formats, adhering to protocols set by the Core Team. Will feed the data to both Core and project-based modelling endeavours		Same software systems that Core Team is runing (e.g. WISKI, Aquarius). Libraries to run the specified models.		All data collection will adhere to national and international standards for methods, quality assurance, processing, and documenting. Appropriate metadata will be provided to the Core Team for individual datasets.		Not specified		Storage and archival of project data within home institutions		Information Manager responsible for program communications, liaise with data and technical core personnel, management of data flow to central data facilities. The Project Manager and PDFs, acting as data stewards.		Not specified

		Project#8_McDonnell_Prairie-WATERSAVE_UofS		Observational data, model outputs and 3rd party products		Research Basins: La Salle River Basin (MB), South Tobacco Creek (MB), Broughton's Creek (MB), Smith Creek (SK), St. Denis NWA (SK), Brightwater Creek (SK), Camrose Creek  (AB), Vermillion River Basin (AB); groundwater observatories: GRIP sites (AB), St. Denis NWA (SK). Research Sites: BERMS (SK), Rosthern (SK)		WRF:4km		CRHM with Pothole Cascade Model (PCM) and Prairie Hydrological Model (PHM), WRF and WRF in PGW mode, Wetland DEM Ponding Model, MODFLOW, GSFLOW. Remote sensing satellite data and imagery from UAV platforms/drones. Observational: soil moisture, water and energy fluxes, hydrometric including groundwater, wetland biogeochemistry, water chemistry, nutrient and isotope data, sediment and soil character data, biodiversity, wetland classification data.		All research data collected in Prairie WATERSAVE will be preserved and submitted for archiving in the GWF central data repository within a reasonable period of time, in accordance to the GWF data policy and data management plan		Libraries to run the specified models. GIS analysis		Will liaise with the GWF data management core team to ensure prompt submission of properly documented datasets		Compute Canada / GWF cluster		GWF repository including WISKI (hydrometric time series data), Aquarius (water chemistry, soil data) and Compute Canada (drone obtained physiographic data) platforms, as well as the U of S data store (social data).		Resources requested from the Core Data Management Team (400 person hours over 3 years) to support the program and provide technical assistance in various aspects of data processing, quality assurance and control, and archiving.		The projects may include First Nations data from northern SK. Not specified

		Project#9_Razavi_Integrated-Modelling_UofS		Model outputs and 3rd party products		Pan-Canadian: Nelson-Churchill, Mackenzie, Great-
Lakes St. Lawrence, and Yukon River Basins (years 1-3); Columbia,
Frazer, and Saint John Basins (years 4-7)		WRF: <= 4km		Atmospheric, hydrologic, water quality, and river ice models, environmental flow assessments, and
“simulated data” - WRF, MESH, CLASS, WASP water quality model, SPARROW, RIVICE.		Simulated outputs of developed and tested models and all setup files will be archived with GWF for any possible future use and sharing		VARS, Water Evaluation And Planning tool		Lead investigators will ensure an accurate understanding of how the data were collected and analyzed through detailed metadata that documents the project and accompanying data files.		Compute Canada / GWF cluster		200TB: UofS DataStore, ComputeCanada		Support from GIWS Data Manager. Also, Secretariat will ensure flow of data and information within the network and to and from users / collaborators as well as database management		Social science data will adhere to standard protocols of confidentiality for human subjects.

		Project#10_Dickson_TWIIST_McMaster		Observational data, Indigenous Knowledge		First Nations communities in ON (Angle Inlet and Wauzhushk Onigum Nation), AB and/or NWT		Not available		Surveys, GIS data, Indigenous Knowledge metrics and mappings, hydro-meteorological, microbiological, chemical and radiological water parameters		Local web portal. Some clean and anonymized data can be trasferred to GWF, subject to permissions, once the tools have been evaluated and finalized and / or students have completed related academic activities		TWIIST tools		Standard conventions and metadata formats (as appropriate) as per the GWF Data Policy		McMaster server		Data hosted on local McMaster server		The Program Manager will be responsible to gather and maintain all data collected and generated during the course of the program		Indigenous data with access and ownership in compliance with ethics protocols and OCAP

		Project#11_Carey_Mountain-West_McMaster		Observational data, model outputs and 3rd party products		Rocky, Coast, Columbia, Mackenzie and Richardson mountains; 14 instrumented areas: 6 in AB, 5 in BC, 1 in NWT, 2 in YT		WRF: 4km downscaling to 1km with ICAR model, CanRCM4: 0.22° (~25 km) or 0.11° (~12.5 km)		Meteorological, hydrometric, snow data, remote sensing data (LiDAR, NASA ABoVE, RadarSat-2, GWF Drone data, Landsat and Sentinel 2 imagery, 5TB of Worldview data). Model outputs: GEM, WRF, Gridded Hydrologic Model Output (PCIC), CRHM, CRCM5, CanRCM4, ICAR, CHM, SUTRA-ice groundwater model		Will work with the GWF core program to provide data in forms that are freely available with recognition to the originators. Will build a simple web-based metadata interface available to the public. Ability to perform simple queries to access data.		WISKI, Aquarius. Libraries to run the specified models		Investigators will be required to submit bi-annual standardized meta-data forms		Locally, at McMaster University		Many terabytes of data stored locally on McMaster server		Information, Financial and Knowledge Mobilization Manager responsible for management of data flow to central data facilities. The Network Manager will arrange with each investigator the timely transfer of data to the McMaster based core-GWF data repository		Not specified

		Project#12_Basu_Lake-Futures_Waterloo		Observational data, model outputs and 3rd party products		Lower Great Lakes - Lake Erie, Lake Ontario		The Multispectral Imager (MSI) & Landsat 8 combination will provide <5 day coverage and spatial resolution of 10-30m. Ocean and Land Color Instrument (OLCI) resolution 300m over coastal zones		Environmental time series data including weather, soil, and flux records; hydrometric time series data including stream flow, water level and water temperature; water quality, isotope and laboratory sample data, and biological data; WQ data from approximately 300 Great Lakes sites over the past 40 years; geospatial data		The final data products will be made freely and openly accessible to the public within a reasonable period of time as determined by GWF policy		Decided based on discussions with the GWF data management team (WISKI, Aquarius)		Subject to GWF guidelines		Locally, at UW, McMaster		Will be preserved locally and submitted for archiving in the GWF central repository, as detailed by GWF policy.		The Project Manager will maintain regular contact with the GWF head office		Not specified

		Project#13_Laroque_Boreal-Forest-Management_UofS		Observational data		Across the southern edge of the boreal forest in SK and expanding to other areas		Not specified		Tree-ring data, lists of procedural practices, graphic representations		Plan to share web-based future forecasted models, video vignettes, and forestry management tools		Not specified		Capture tree-ring metadata through standard decadal (Tucson) format		Not specified		Not specified		Not specified		Not specified

		Project#14_Martin-Hill_Co-Creation-Indigenous-Water-Quality-Tools_McMaster		Observational data, Indigenous Knowledge		Six Nations of the Grand River (ON),  Lubicon
Cree Nation (AB)		Not specified		WQ/chemistry data from field measurements, health metrics and laboratory measurements, Indigenous Knowledge metrics, remote sensing data (satellite and UAV). Model: NARCCAP outputs and CMIP5 data		With approval from our community partners, hydrological and environmental information that may be of benefit to the greater GWF vision will be stored in the GWF central data repository.		Will be working on apps to share the data with Indigenous communities		All appropriate meta-data will be included with the datasets according to the GWF Data Documentation Guidelines		Locally, at McMaster University		100s of GB. Data hosted on local McMaster server and through Indigenous
Atlas (iAtlas) GIS database. Loaded to the GWF central storage bi-annually – pending community support.		Post-doctoral fellow on Sensors and Data Synthesis		Indigenous data with access and ownership in compliance with ethics protocols and OCAP

		Project#15_Duguay_Big-Data-Platform_Waterloo		Observational data, model outputs and 3rd party products		Pan-Canadian - Alder Creek (ON), Hopewell Creek (ON), Canadian Rockies Hydrological Observatory (AB), Brightwater Creek Research Basin (SK), Wolf Creek Research Basin (YT), Buffalo Pound Lake (SK), Gatineau River and Saint-Maurice River watersheds (QC)		Not specified		Environmental and hydrometric times series from sensors/sensor networks, water quality data, and processed data from drone, aircraft, satellite sensors		Data stored in the central GWF repository. Project Management Team will ensure sharing of data management and computing results to other projects as needed.		WISKI, Aquarius		Included with the data and derived products		Compute Canada / GWF cluster		400TBs per year excluding remote sensing. All research data collected will be preserved and submitted for archiving in the central data repository		PDF#1 interaction with the data management team. PhD#2 Field data fusion from each platform scale for real-time delivery to data management platform and integrated hydrologic models. PhD#7 transfer of integrated data streams to modelling platforms		Not specified
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Repository Allocation - Model Datasets (P-3)

The Weather Research & Forecasting Model (WRF)

* WRF in PGW mode

Project

Project#1_Stewart-Zwiers_Climate-Related-Precipitation-Extremes_Manitoba-PCIC

Project#6_Macrae_Canadian-Ag-Water-Use_Waterloo

Project#7_Waddington_Canadas-Boreal-Wildland-Society-Water-Nexus_McMaster

Project#8_Spence_Prairie-WATER_UofS*

Project#9_Razavi_Integrated-Modelling_UofS

Project#11_Carey_Mountain-West_McMaster

Project#15_Duguay_Big-Data-Platform_Waterloo



Growth of Observational Data

http://giws.usask.ca/meta/



giws.usask.ca/meta/index2.html



Current & Projected Data Acquisition

CURRENT DATA PROJECTED DATA (P-3)

Observatories 15 50

Monitoring Stations 50 150

Imported Variables 1800 10,000 – 20,000 

Data Management 
Teams University of Saskatchewan

University of Saskatchewan
McMaster University

Wilfrid Laurier University
University of Waterloo

Collection Period (1997) 2013 - 2018 2018 – 2020+

Location
Saskatchewan & Mackenzie River 

basins
Canada wide



Potential Meetings and Workshops

Workshops
• Research Data Management 

Overview
• Data Management Plan 

Development
• Data conversion
• Systems training – WISKI, 

Aquarius etc.  Systems TBD

Meetings
• Meet with PIs or teams to:

• Develop Format/Naming 
convention standards

• Develop plans for data collection, 
consolidation, centralization etc.

• Develop Metadata/Documentation 
procedures and strategies

Krysha Dukacz, GWF



Local Planning Details

WLU Data Management Activities, 2017-2018
• Data Management Needs Assessment
• Program and Project Data Management Plan Activities
• Metadata standardization and markup
• HQP and Investigator Training 
• Outreach to CARL Portage
• In Development: 

• Workflow and Best Practices for Data Capture and Consolidation
• Data Management Protocols for Sensitive Data, Traditional Knowledge, and 

Indigenous Stakeholders
• Further integration into projects

Michael Steeleworthy, Gopal Saha, GWF



QUESTIONS & COMMENTS



http://giws.usask.ca/telemetry



GWF Core Data - Forcing



GWF Core Data - Forcing



GWF Core Data - Forcing



GWF Core Data – Climate Projection



GWF Core Data –
Land Cover



GWF Core Data –
Soil Data



GWF Core Data –
DEM



GWF Core Data –
Shape Files

Shervan Gharari, GWF
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