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Bio-Resource Information 
Management System (BRIMS) Project 

Phase 1 Summary 

March 5, 2013 
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• Original questions and concepts 

• Phase 1 project activities 

• Setting the stage 
• Current science and data 

• Gaps 

• Data 

• Outcomes 

• Next steps  

Agenda 
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Information makes things happen 

1949 1959 1969 1979 1989 1999 2009 

Phase 1 Phase 2 Phase 3 AVI 

Conifer Fibre Focused All Species (esp. Aspen) 

“Analog” Digital (DEM, Orthos, GIS, GPS) 
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0.93 M 1.3 M 1.6 M 2.2 M 2.5 M 2.9 M 3.7 M 

MANY Major Facilities (full fibre allocation) FEW Major Facilities 

Simple Formulae Increasingly Complex LP & Simulation Models 

Social 
License to 
Operate 

2.57 3.00 3.35 32.50 21.08 26.08 78.08 

LOW MEDIUM HIGH Resolution 

Caribou, 
Grizzly... 

2019 
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Biomass as a component of ecosystem services 
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• Proponents approaching industry 

• Government interested in economic 
diversification and development 

• Alberta Innovates facilitating 
innovation 

Context 
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Dependable, investment-grade 
information about: 

• How much biomass exists? 

• Where it’s located? 

• What are its components and quality? 

• Costs, commitments and constraints 
associated with its extraction? 

• Environmental implications? 

What’s missing 
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• Wouldn’t it be nice to be able to 
generate a prospectus of available 
biomass feedstocks for a user-
defined area – across all land tenure 
and ownership types? 

• Extend this to all ecosystem services 
and products? 

 

In a perfect world… 
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Encourage investment in the bio-
industrial sector by: 

• Providing real numbers 

• Reducing uncertainty of supply 

• Providing a framework to share data 

• Providing tools for scenario analysis 
(and let market forces operate) 

• Facilitating collaboration between 
sectors 

 

 

Value proposition 
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Overarching objectives of BRIMS Phase 1 

Objectives: Evaluate current status of science and data of biomass 
inventory 

Identify gaps, strengths and weaknesses in current 
data 

Provide overview of trends in biomass supply pool – 
using available data 

Develop business plan for on-going data procurement 

Determine a home for data and distribution 
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Silvacom Ltd (Data is our core business™) 
• Project management 
• Geospatial data management 
• Analytics 
• Communications 
• Industry networking 
Green Analytics Corp (Measuring environmental values) 
• Subject matter content 
• Analytics 
• Reports 
• Government and ENGO networking 

The Team 
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The Approach 

Evaluate 
current state-

of-the-art 
about 

biomass 
assessments 

Develop  a 
completely-

specified data 
framework for 

all biomass 
sources 

(forestry, 
agriculture, 
municipal) 

Create data 
partnerships 

(data-sharing 
agreements) 

Develop 
experimental 

maps 

Design online 
“Prospectus 
Generator” 

Develop 
animated 
Ecosystem 
Services 

video 
(focusing first 
on biomass) 
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BRIMS – a foundation for organization 
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Vision for BRIMS  

Compilation 
of existing 

data sources 

Annual 
inventory  

Critical 
spatial data 

sources 

Publicly 
accessible 

data  
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• Measuring biomass potential  

• Types of biomass potential 

• Resource assessment methodologies 

• Measuring biomass potential  

- Forestry, agriculture and organic waste 

• Jurisdictional review of assessments 

 

 

 

Technical report overview 
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Biomass assessment potentials 

Type  Description  

Theoretical potential  The maximum amount of biomass available 
for production within fundamental bio-physical 
limits  

Technical potential  The fraction of the theoretical potential that is 
available given current technological 
capabilities  

Economic potential The share of the technical potential that can 
be economically, or in other words profitably, 
produced  

Sustainable 
implementation potential  

The fraction of the economic potential that 
can be produced within a certain time frame 
and given socio-political realities, including 
economic, institutional and social constraints 
and policy incentives  
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• Statistical 
- Resource focused, theoretical potential 

• Spatially explicit 
- Resource focused, theoretical potential 

• Cost-supply 
- Demand driven, technical potential 

• Energy and economics modelling 
- Demand driven, technical potential 

• Integrated 
- Resource and demand driven, technical and 

theoretical potential 

Resource assessment methods 
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• Forestry biomass 
- Stem wood 

-Residues 

- Short rotation plantations 

 

• Measurement Technique 
- Field surveys 

-GIS 

-Remote sensing 

Biomass from Forestry 
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• Agriculture biomass 
- Energy crops 
- Residues 
- Livestock waste 

 

• Measurement Technique 
- Satellite imagery 
- Allometric equations 
- Remote sensing 
- Sonar and digital imagery 

Biomass from Agriculture 
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• Organic waste 
- Biodegradable municipal solid waste 

-Construction and demolition wood 

- Sewage sludge 

-Used fats and oils 

 

• Measurement Technique 
- Population based 

- Survey 

 

 

Biomass from Municipal Solid Waste 
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• Scope: global scan of leading 
jurisdictions in the world 

- Europe 

-North America 

- Asia 

- Latin America 

- Africa  

• Recent studies (2001 onward)  

 

 

Global scan- scope 
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Global scan- scope of investigation 

• 7 studies were 
captured covering 38 
countries 

• Studies ranged 
across a variety of 
assessment 
potentials and 
methodologies 

• Rigour and quality of 
assessments vary  

• Data resolution is at 
a high level 
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Information derived from global scan  

• Study capture criteria: 
- Type of biomass potentials  
- General approach  
- Methodology   
- Timeframe 
- Geographic coverage 
- Types of biomass  
- Units and conversion 

factors 
- Key assumptions  
- Sources of data  
- Sustainability parameters 
- Limitations and 

uncertainties 
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Findings by source 

• United States 

 

• China  

 

• European Union  

 

• Australia  
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• Lack of harmonized guidelines 
• Disaggregated data compilation  
• Small proportion of assessments are 

spatial.  
• Scientific research exercises and 

increasingly industry led initiatives. 
•  Modelling based data approaches vs. 

empirical data collection 
• No publicly available, spatially 

reference decision support tools 
 

Key gaps identified in global scan  
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New bio-resource data framework 

A fully specified data 
model provides a 
breakdown of all 
biomass pools, 
sources, biomass 
types and resolutions 
from: 
• Forested land 
• Agricultural land 
• Municipal sources 
• Industrial/processing 

facilities 
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Biomass framework – data model 
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Biomass framework - agriculture 
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Biomass framework: 
White zone & net land base stands  
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Biomass framework: 
land base deletion stands 
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Biomass framework: 
unallocated stands & mill waste 
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Stem wood data example 
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Cattle manure data example 
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Urban wood residue data example 
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Tasks: 
• Scoured existing data sources 
• Documented data formats and attributes 
• Standardized attribute data from multiple sources 
• Georeferenced information to provide spatial links 
• Visualized to provide provincial-scale maps 
Forest land: 
• Biomass calculated from above-ground biomass equations (stem, 

bark, tops etc.) 
Agricultural land: 
• Biomass calculated from crop-to-residual estimates 
Provincial maps: 
• Biomass was compiled from multiple sources and standardized for 

5,845 individual townships (Green Zone: 4,355, White Zone: 
1,490) 

• 200 separate databases 
• 4M polygon records 

 
 

Data Compilation and Integration 
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Proof of concept analyses 

Area: 
• 85,000 ha forest area and agricultural 

area 
Illustrates: 
• Base inventory input for calculation of 

biomass (forest species group and 
agriculture area seeded) 

Data: 
• Alberta Vegetation Inventory 
• Temporary sample field plots 
• Alberta Agriculture Rural Development: 

Agriculture Statistics Yearbook 2010 
• Canadian aboveground forest biomass 

equations 
• Crop grain to residual ratios 
Analysis: 
• Assigned age and species group 

condition by forest polygon using 
inventory attributes 

• Assigned forest polygons to the 
productive land base and non 
productive land base 

• Calculated area seeded by township 
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Tonnes of biomass – local estimates 

Area: 
• 85,000 ha forest area and agricultural 

area 
Illustrates: 
• Biomass yield by forest stand and 

agriculture land township. 
• Biomass metrics by various pools 
Data: 
• Canadian aboveground forest biomass 

equations 
• Crop grain to residual ratios 
Analysis: 
• Used forest inventory stand attributes 

and temporary sample plot data to 
calculate biomass by tree component  

Biomass = β1Diameterβ2Heightβ3 

• Used area seeded and grain production 
statistics to calculate grain yield by 
township.  

• Applied crop grain to residue factor to 
calculate total yield. 
Total = Grain*Crop Residue Factor 
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Provincial vegetation cover 

Area: 
• Entire province 
Illustrates: 
• Forested townships by average forest 

species group  
• Agricultural townships by crop area 

seeded 

Data: 
• Provincial base features 
• Alberta Sustainable Resource 

Development: Phase 3 Forest 
Inventory 

• Alberta Agriculture Rural 
Development: Agriculture 
Statistics Yearbook 2010 

Analysis: 
• Calculated average species group 

condition by township using 
inventory attributes 

• Calculated area seeded by 
township 
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Provincial biomass distribution (by township) 

Area: 
• Entire province 
Illustrates: 
• Forest biomass productivity and agricultural 

crop biomass productivity by township 

Data: 
• Alberta Sustainable Resource 

Development: Phase 3 Forest Inventory 
• Alberta Agriculture Rural Development: 

Agriculture Statistics Yearbook 2010 
• Canadian aboveground forest biomass 

equations 
• Crop grain to residual ratios 
Analysis: 
• Used forest inventory stand attributes 

and aboveground biomass equations to 
calculate tree biomass 

Biomass = β1Diameterβ2Heightβ3 
• Used area seeded and grain production 

statistics to calculate grain yield by 
township 

• Applied crop grain to residue factor to 
calculate total yield 
Total = Grain*Crop Residue Factor 
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Location of biomass producing and 
consuming facilities 

Area: 
• Entire province 
Illustrates: 
• Location of current facilities in 

Alberta that consume or 
produce biomass 

Data: 
• Alberta Sustainable 

Resource Development: 
Biomass producing and 
consuming facility 
locations 

Analysis: 
• Geospatial proximity 

analysis 
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Transportation cost surface 

Area: 

• Entire province 

Illustrates: 

• Relative proximity of areas 
to the major transportation 
infrastructure network in 
Alberta 

Data: 

• Alberta transportation 
network 

Analysis: 

• Geospatial proximity 
analysis 
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Anthropogenic and natural disturbance areas 

Area: 
• Entire province 
Illustrates: 
• Location of potential biomass 

sources as a result of 
anthropogenic and natural 
disturbance areas 

Data: 
• Alberta Sustainable Resource 

Development: 2011 Forest Fires 
• Alberta Sustainable Resource 

Development: 2010 Mountain Pine 
Beetle Disturbance 

• Alberta Energy: Petroleum and 
Natural Gas Sales 

Analysis: 
• Aggregation and map visualization 
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Provincial land tenure 

Area: 

• Entire province 

Illustrates: 

• Land tenure distribution 

Data: 

• Provincial base data 

• Alberta Environment and 
Sustainable Resource 
Development 

Analysis: 

• Aggregation and map 
visualization 
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Carbon stock distribution 

Area: 
• Entire province 
Illustrates: 
• Carbon stock yield by township for 

forests and agriculture lands 
Data: 
• Alberta Sustainable Resource 

Development: Phase 3 Forest Inventory 
• Alberta Agriculture Rural Development: 

Agriculture Statistics Yearbook 2010 
• Canadian aboveground forest biomass 

equations 
• Crop grain to residual ratios 
• Published biomass to carbon ratios and 

soil carbon estimates 
Analysis: 
• Calculated carbon yield by multiplying 

estimated biomass yield by township by 
the biomass to carbon ratio 

• Added soil carbon values to the 
vegetation carbon estimates 
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BRIMS – from a business perspective 

Buyers and sellers collaborate and develop opportunities using online tools 
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Innovative web-based approach for: 
• Data capture, management and distribution 
• Display and scenario analysis of biomass for user-

defined areas 
• Extension and inclusion of other ecosystem services 

Functionality includes: 
• Data organization and storage 
• Analytical tools to evaluate business opportunities 

related to forest and agriculture biomass aggregated 
at varying resolutions: 
• Local (e.g. township) 
• Regional (e.g. county or municipal district) 
• Provincial 

 
 
 
 

“Prospectus Generator” 
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BRIMS “Prospectus Generator” 
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BRIMS Prospectus Generator 
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Easy to navigate & Generate Prospectus’ 
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Compare and drill down 
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Animated video describing Ecosystem 
Services and the importance of Alberta 
Innovates’ BRIMS initiative: 

Communication strategy 

Check it out on Youtube at: 

http://www.youtube.com/watch?v=-Jw9dPYVT_Y 
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• Identified best practices for biomass inventories through a 
comprehensive literature review and jurisdictional scan 

• Established working relationships and data-sharing 
agreements with corporate, provincial and federal sources 
of forest and agricultural biomass information 

• Defined a comprehensive and data-centric framework for 
biomass information 

• Provided a clear blueprint for standardizing and integrating 
large, complex data sets spanning forested and agricultural 
land bases 

• Designed an innovative web portal for: 
• Generating user-defined biomass prospectuses 
• Analyzing business scenarios 

• Formulated a workable distribution and sustainment model 
• Introduced a new way of communicating complex ideas 

about ecosystem services through an animated video 

BRIMS Phase 1 accomplishments 
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Sustainment using Spatial Data Warehouse - The 
Information HUB for Geospatial Data in Alberta 
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Spatial Data Warehouse Layers 
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• Extend and formalize working relationships and data-
sharing agreements with provincial and corporate biomass 
information sources in the forestry, agricultural and 
municipal sectors 

• Capitalize on proof-of-concept designs and data 
visualization to: 

• Operationalize the collection, distribution and analysis of 
biomass feedstocks from multiple sources 

• Build and deploy BRIMS’ online Prospectus Generator 

• Leverage new science related to feature identification 
from high resolution multispectral imagery 

• Extend BRIMS data information and distribution approach 
to additional Ecosystem Services 

Next Steps: BRIMS Phase 2 
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Biomass 
potential  

Extraction 
costs  

Material 
Handling  

Transportation  

Primary 
Processing  

Secondary 
processing 

Environmental 
Costs/Benefits 

Jobs  

Income 

Returns to 
Capital 

Contribution to 
GDP 

Spatial CGE 

Contribution to 
tax base 

Looking forward: socio-economic assessment 

Prices L,K,l 



©  2013 THE SILVACOM GROUP™ & GREEN ANALYTICS 

Ecosystem service assessment & trade-off tool  
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• Alberta Innovates Bio Solutions 

• Alberta Newsprint Company 

• Agricultural Finance Services Corp 

• Agriculture and Agri-food Canada 

• Alberta Environment and Sustainable 
Resource Development  

• Alberta Enterprise and Advanced 
Education  
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