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Freshwater in Canada

• 20 federal departments
• 10 provinces and 3 territories with their own internal structures
• Indigenous people (First nations, Inuits and Métis)
• Municipal governments

• Water is under provincial and territorial jurisdiction, except for 
some special cases, such as transboundary watersheds/aquifers
• Therefore, data managed by several jurisdictions

Shared responsability
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2003-2013 : Recommendations w.r.t Groundwater

Findings

1.Data is hard to find & use

2.Data gaps & poor quality

Recommendations

1.More online access

Consolidate data

2.More data (use, monitoring)

Better data quality
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Groundwater Information Network
• Harmonize access to data from heterogenous sources

• Standard model (involvement in GWML started here)

• Design principles
• Providers keep control of data publishing

• Data remains near the source

• We don’t « alter » the data

• Access the data as if it was
a single GWML based system

https://gin.gw-info.net

About to be
replaced

https://gin.gw-info.net/
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How GWML helps ?
• Harmonize access to data from heterogenous sources

• Data integration
• Contextualization
• Reporting
• Linkage
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How GWML helps ?
• Harmonized access to data from heterogenous sources

• Data integration
• Heterogeneous and at various level of completeness

• Metamodel to derive products
• Canonical representation

GWML

Groundwater levels

Aquifer properties

Well logs

Link back to the « canonical » 



Data model (subset) Properties

Schema
(type information)

Entity

Association

Entity Property

Entities are 
related to 
other entities

Entities have
properties
(properties
are owned
by Entities)

Association

Type

Entities, 
associations and
properties have
types
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Abstracted model – in a nutshell

well_id sampled_feature bhole_drilling_method Well_use

2501317 NULL CableToolDrilling domestic

entity_id property_name value

2501317 sampledFeature NULL

2501317 bholeDrillingMethod CableToolDrilling

2501317 gw_wellUse domestic

WELL_TABLE

TERM_PROPERTIES_TABLE
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Classes and properties
(some occurrence stats)

Property type is a « quantity »

Entity types

Property type is an « association »



WFS request



HTML view



HTML view
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OGCApi (beta)
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QGIS

Canonical 
representation



• No « mapping » - it’s a metamodel
• Database is complex, but flexible

• Fast – mostly depend on database performance
• Not limited to GWML
• Supports polymorphism
• Much better at handling complex properties
• Can be parallellized or distributed (Future work)
• Caveat

• No way to add more data types without getting back to the code (but very doable)
• Not an easy database to work with in SQL, manual editing is a chore

Pro and cons



Caveat
INSERT INTO cache.query_result (q_id,e_id,level) 
SELECT DISTINCT -1 as q_id,n0.id,0 as lvl FROM
(SELECT id FROM cache.entity WHERE s_type IN (47,73,46,82,50,45) ) n0
INNER JOIN (SELECT c.*,u.ucum_uri,u.uom_label FROM cache.quantity_property c INNER JOIN cache.s_uom
u ON c.uom = u.uom_id WHERE c.p_id = 61) n1 ON n0.id = n1.e_id
INNER JOIN (SELECT s_id,d_id FROM cache.vw_all_assoc WHERE a_type = 47) n2 ON n0.id = n2.s_id
INNER JOIN (SELECT id FROM cache.entity WHERE s_type IN (50) ) n3 ON n2.d_id = n3.id
INNER JOIN (SELECT s_id,d_id FROM cache.vw_all_assoc WHERE a_type = 48) n4 ON n3.id = n4.s_id
INNER JOIN (SELECT id FROM cache.entity WHERE s_type IN (51)) n5 ON n4.d_id = n5.id
INNER JOIN (SELECT s_id,d_id FROM cache.vw_all_assoc WHERE a_type = 49) n6 ON n5.id = n6.s_id
INNER JOIN (SELECT id FROM cache.entity WHERE s_type IN (53) ) n7 ON n6.d_id = n7.id
INNER JOIN (SELECT c.*,u.ucum_uri,u.uom_label FROM cache.quantity_property c INNER JOIN cache.s_uom
u ON c.uom = u.uom_id WHERE c.p_id = 54) n8 ON n7.id = n8.e_id
INNER JOIN (SELECT s_id,d_id FROM cache.vw_all_assoc WHERE a_type = 47) n9 ON n0.id = n9.s_id
INNER JOIN (SELECT id FROM cache.entity WHERE s_type IN (50) ) n10 ON n9.d_id = n10.id
INNER JOIN (SELECT s_id,d_id FROM cache.vw_all_assoc WHERE a_type = 48) n11 ON n10.id = n11.s_id
INNER JOIN (SELECT id FROM cache.entity WHERE s_type IN (51) ) n12 ON n11.d_id = n12.id
INNER JOIN (SELECT s_id,d_id FROM cache.vw_all_assoc WHERE a_type = 49) n13 ON n12.id = n13.s_id
INNER JOIN (SELECT id FROM cache.entity WHERE s_type IN (53) ) n14 ON n13.d_id = n14.id
INNER JOIN (SELECT c.*,u.ucum_uri,u.uom_label FROM cache.quantity_property c INNER JOIN cache.s_uom
u ON c.uom = u.uom_id WHERE c.p_id = 54) n15 ON n14.id = n15.e_id
WHERE ( ( n1.main_value > 100 AND n8.main_value > 10 ) OR n15.main_value < 6 ) OFFSET 0 LIMIT 7



Thank you!
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