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CSSM Mission 

• Established in 2020, the Centre is focused on the study of soils in managed 
landscapes. 

• The Centre will: 
• i) advance scholarship and research; 

• ii) provide a focal point for education and training in the region; and 

• iii) serve as a national data hub for data intensive mapping, understanding, and use 
of soil-landscape information and the impact of management on those landscapes 

The Goal is to connect researchers internal and external to Dalhousie 
(including graduate students), partner with government and industry 
partners and increase the impact of our research. 

https://www.sustainablesoils.ca/



CSSM Outputs
• Hub for the study of soil science and soil management in agriculture, 

forestry, urban land uses;

• Graduate studies in soil science for Atlantic Canada;

• Undergraduate certificates in Sustainable Soil Management and non-
credit certificates in Nutrient Management Planning;

• Short courses for Certified Educational Units for Professional 
Agrologists and Certified Crop Advisors;

• Data hub for soils information in Canada and lead national initiatives 
on digital soil mapping (DSM), regional/national soil spectroscopy, 
and the application of spatial analysis and modelling techniques 
(machine learning) to the development of value-added, soil 
information products and tools.



2022 – 2023 Accomplishments

• The Centre has attracted $900,000 in operational support through 
collaborative agreements with NS Department of Natural Resources and 
Renewables and NS Department of Agriculture.

• The Centre hosted the Annual Meeting of the Canadian Society Soil Science. 
The theme was “Soils Go Digital”. There were 257 attendees from across 
Canada, presented 157 oral presentations, 67 poster presentations, attended 
3 workshops and 2 tours.

• The Centre has supported project proposals totalling over $6 million in 
research funding from the Weston Family Foundation, NS Forest Innovation 
Transition Trust, Net-Zero Atlantic, Natural Resources Canada Forest 
Innovation Fund, and NSERC Sustainable Agriculture Alliance Grant.



Key Challenges in Data Management
• Samples and data are dispersed across many different stakeholders 

(provincial/federal govts; academia; commercial);

• Data are housed in different software systems and/or are not 
uniformly organized in a way that enables easy sharing;

• Lack of standardization in requirement for LIMS and/or inadequate 
resources-training for data/sample storage;

• Sharing data may be constrained by need for confidentiality, 
anonymizing, or aggregation;

• Lack of legal structure in government requiring sharing of data 
acquired with public funds



Sample and Data Management
• Laboratory Information Management Systems (LIMS) are effective 

tools for large, established, and commercial labs;

• LIMS purchase or building will depend on complexity and quantity of 
samples and analyses;

• Academic labs may not have funding or scale to purchase LIMS, 
leading to more ad hoc building of different sample and data analysis 
tracking and storage;

• Provide some examples of individual academic laboratory and larger 
project based Excel templates.



Academic Laboratories
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• Biosolids study (composted, 
alkaline, anaerobic digested) 
(2017 to present)

• 60 plots
• Sampling 5 to 6 times each 

year
• Measuring for:
Total & Organic C
Inorganic N
Mehlich-3: P, K, Ca, Mg, Na, etc.
pH
Electrical conductivity
Trace elements
Genomic sequencing
Ecological/biological indicators
Soil health properties
Crop yield



• 15 year alkaline treated 
biosolids study (2008 to present)

• 48 plots
• Sampling 5 to 6 times each year
• Measuring for:
Total & Organic C
Inorganic N
Mehlich-3: P, K, Ca, Mg, Na, etc.
pH
Electrical conductivity
Pharmaceuticals
Trace elements
Genomic sequencing
Ecological/biological indicators
Soil health properties
Crop yield









Provincial Laboratories

Flaticon.com





Atlantic Canada Soil
Health Laboratory Initiative

Vector Tanks



Lab Code Chemical Data Physical Data Biological Data

Record Identifier
(protected)

Lab code
Geo-reference

Sampling Information
Land-owner Contact

Land Use

Land Use Survey
Producer Interview
Land use database

Soil Survey

Results from Soil Test Lab
pH, macro- and micro-
nutrients, CEC, Organic 

Matter (LOI)

Physical Characterization
Texture, aggregate 

stability, penetrometer 
resistance

Biological 
Characterization

Total C, Total N, C:N, 
POM, POXc, Respiration, 

N mineralization, 
inorganic N





Chemical - Soil Test Lab Results



Physical Characterization



Biological Characterization – Organic Matter



Biological Characterization



State of Soil Information

• Dispersion of soil scientists and data across sectors results in 
fragmented datasets
 Lack of common data structure

 Metadata and documentation protocols are ad hoc

 Lack of data harmonization (methodologies)

 Overlapping work

• Lack of capacity to update soil information systems or develop 
integrated and harmonized information management systems



The Canadian Soil Data Portal - Transforming Canada's Soil Data 
Infrastructure to Facilitate GHG Reductions and Climate 
Change Mitigation
Theme 1 - National Soil Data Inventory:

• Consolidate national soil datasets and archived samples

• Mining publicly-available private sector data from environmental impact assessment reports

Theme 2 – Soil Analysis & Chemometrics: 

• Development and application of soil spectroscopy to soil properties 

• Development of national global soil spectral libraries 

Theme 3 - Digital Soil Assessment: 

• Use pedometric techniques to develop high-resolution soil maps through statistical techniques, remote sensing, and 
machine learning

Theme 4 - Social Dimensions of Soil Data Sharing & Governance: 

• Explore social aspects of soil data sharing and governance to understand the behavioural, legal motivations, and 
barriers to data sharing

Theme 5 - Economic Valuation and Cost-Benefit Analysis of a National Soils Database: 

• Build a cost-benefit analysis for long-term investment in a national digital soil database and spectroscopy library
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