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Vision

“The National Forest Information System vision is to acquire and disseminate 
authoritative information from jurisdictional sources in support of reporting 
on sustainable forest management.” CCFM Iqaluit, August 2000

Terrain Server

Data Analysis 

Area of  Interest

Publishing

Spatial Analysis

Security

Data Integration
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Goal

NFIS Canada will be the authoritative source for all 
forestry information for Canada

Users can discover, integrate, analyze, and display current 
authoritative information on Canada’s Forests and on sustainable 

forest management.
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The NFIS Canada Federation
• Federal, Provincial and Territorial Governments cooperating in 

the delivery of national forest information on the Web
• Authoritative information accessed from distributed custodial 

data holdings according to the Canadian Geospatial Data 
Infrastructure (CGDI) (http://www.cgdi.gc.ca) and Open 
Geospatial Consortium (OGC) specifications 

Member agencies retain autonomy of 
business practice & technology
Low participation overhead
Shared development

NFIS Nodes
Established
Planned

http://www.cgdi.gc.ca/


National Forest Information SystemNational Forest Information System
Système national d'information forestièreSystème national d'information forestière

CFSNet
• CFS Centres and Ottawa HQ and Corner Brook
• Authoritative information accessed directly from researchers and 

operational teams

CFS Development teams working with 
researchers, scientists, communications and 
IT staff across the country at CFS centres. 

CFSNet  Nodes

Research Nodes
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Current Status:

CFS Centres and HQ (7 nodes)     Centre for Topographic Information  
Agriculture and Agri-Foods Canada      Fisheries and Oceans Canada                
Canadian Geoscience Knowledge Network      Environment Canada                  
Canada Centre for Remote Sensing     GeoConnections

Provincial/Territorial Jurisdictions Connected
Alberta British Columbia             Manitoba                   
New Brunswick Nfld. & Labrador  NWT           
Nova Scotia Nunavut  Ontario                     
PEI  Quebec*  Saskatchewan       
Yukon     ( *Continuing discussion)

Federal Jurisdictions Connected

Others
NOAA CubeWerx 
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• Architecture
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Common NIS Common NIS 

Services andServices and

InfrastructureInfrastructure

SecureSecure
AccessAccess

Authoritative
Report

Information 
Request

Common 
Services

Authoritative 
information

FederalFederal

ProvincialProvincial

TerritorialTerritorial

OtherOther 

Sharing a Common  Architecture

CCFM CCFM 
portalsportals

CARTSCARTS

NLWISNLWIS
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Forest Cover 
(NFI)

Protected Areas Eco-zones

Common database

NFIS Project Office
• build applications
• run applications

Data Custodians
• define database 
• provide  data
• specify applications
• run applications
• vet information

Application

Common Applications operating against Common Databases
Reports, 
maps, 
statistics

Query

YK

BC

AB
etc… etc…

YK

BC

AB

CA
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British Columbia Alberta

Common Database

NFIS Project Office
• build applications
• run & manage 
applications

Data Custodians
• corporate database 
definitions
• provide data
• specify applications
• vet information
• control access of data

Application

Common Applications operating against Different Databases
Reports, maps, 
statisticsQuery

Vegetation

Ownership

Disturbance

etc…

Nova Scotia

Attribute Translations

Vegetation

Ownership

Disturbance

etc…

Vegetation

Ownership

Disturbance

etc…
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NFIS and CFSNet are based on CGDI endorsed services and 
OGC standards and use the following services:

•Map publication service (WMS)

•Feature service (WFS)

•Terrain and Grid service (WCS)

•Rules for web mapping, visualization and analysis (SLD)

•Data and attribute publication service (GDAS)

•Catalogue, metadata registry services (WRS)

•Services for schema translation/mapping (WPS)

 NFIS services
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Over 80% of the NFIS / CFSNet infrastructure use Open 
Source Software solutions for both Hardware and Software 
replacements to COTS.

Open Source Solution
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Software solutions:

Open Source Solution
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NFIS and CFSNet nodes use the following Open Source 
products (aka SDI-in-a-Box) :

•Linux Fermi LTS

•Apache Web Server - ModSSL

•Apache Tomcat – Java Web Container

•DACS – Distributed Access Control System

•Mapserver – curl, gd, gdal/ogr, jpeg, libgeotiff, libpng, php, 
proj, xerces, zlib

•Chameleon

•KaMap

•GDAS – GeoLinking Data Access Services

Open Source Solution



National Forest Information SystemNational Forest Information System
Système national d'information forestièreSystème national d'information forestière

Infrastructure level solutions:

•MySQL

•Nagios – Monitoring and Heart Beat Services

•PostgreSQL

•PostGIS

•Sequoia – High Availability, Load Balanced JDBC 
layer for Postgres and other RDMS

•Wiki – collaborations

•WebCalc (WikiCalc) – scientific collaborations

Open Source Solution
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Hardware solutions:

Open Source Solution
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NFIS Project Office deployed several CISCO Content Service 
Switches ~ $30 K each.

Currently end of life products with no support

Open Source Solution
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Open Source Solution

CISCO CSS 

Switch

Linux 

LVS

Ldirectord

Backend 
Servers

Backend 
Servers
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Load Balancers are based on:

Fedora Core 5

Compact Flash 1GB

CF – IDE interface

HP Compaq computer

LVS

Ldirectord

Open Source Solution
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The Linux Virtual Server 

The LVS Project allows for the 
load balancing of Web services 
from a set of real servers by a 
director server.

Several servers will act like a 
single server from the users 
perspective

Open Source Solution

Real Servers

Director
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High Availability achieved by 
monitoring / checking for 
heartbeat of real servers.

Ldirectord monitors the health of 
the Real Servers and will adjust 
the Director LVS tables to 
accommodate for changes.

Open Source Solution

Real Servers

Director

X
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• Initiatives & Applications that rely on Open Source 
Solutions
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Example Deployed Applications

• NFDP Web Form Capture
• NFI Metadata Tool
• NFI Spatial Analysis
• NAI National Afforestation Inventory
• Forest Invasives (CFIA)
• CBM Carbon Budget Model Download tool
• Boreal Initiative
• Biodiversity Initiatives
• Parks and Protected Areas reporting
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CFSNet Applications

1 Canadian Biomass Innovation Network Biomass Inventory Portal: Purpose-Grown and 
Opportunity Sources of Woody Biomass for Bioenergy

2 Canadian Photovoltaic Potential Maps
3 Canadian Wildland Fire Information System
4 Climate maps on the web
5 Control of Scleroderris Canker in Red Pine
6 Defining critical loads of N and S for the Georgia Basin, BC 
7 Earth Observation for Sustainable Development of Forests (EOSD)
8 Fire Regimes of Eastern Canada from 1961 to 1990
9 Forest Ecosystem Mapping in Canada (FEMIC) data supply
10 Forest Ecosystem Mapping in Canada - FEMiC V1.0W
11 Historical Database FluxNet - Chibougameau (1928-2003)
12 Insect and Disease Risk Mapping
13 LFC Knowledge transfer 
14 Mountain Pine Beetle Internet Tool
15 National Afforestation Inventory
16 Ontario Ministry of Natural Resources climate/climate change portal
17 Petawawa Research Forest (PRF) Internet Mapping Tools
18 PlantHardiness Mapping –(Climate and climate change effects on plant species in North 

America)
19 SEEDWHERE V3.1W
20 Tree species of concern KMS
21 Turkey lakes
22 WebCalc
23 SDI Infrastructure Footprint - SDI-in-a-Box (a.k.a. NFIS-in-a-Box)
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Security

• Security - Access Control
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Security

Access Control:

We want report A We want report B

     A 1
     B 4
--------
Total 5
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Security

We need to be able limit access: 
Who sees the information?
Who can add information?
Who can edit information?
How they see it?
When they see it?
Where they see it?
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Digital Rights Management:

End user licensing, data custodian recognition…  Right of Canada…. Provincial/Territorial.. 
Partner Recognition…   Copyright ©

DRM
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DACS – Distributed Access Control system
Is a open source identity management system based 
on single sign-on within a federation.  It allows access 
from role-based access control methods and access 
control lists.  It allows for multiple authentication 
methods to co-exist within a federation.

http://dacs.dss.ca

DACS
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Access Control
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Typical uses NFIS Services

• Spatial Operations / Integrations
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Forest Cover on DEM
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Terrain Server

PostgreSQL - PostGIS
– Elevation models loaded into PostGIS – 

PostgreSQL
– Service is invoked by using a URL encoded 

OGC GetMap call

– PostGIS and Terrain Server by: 
(http://www.refractions.net)
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Area of Interest

Area of Interest
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Data Domain Statistics

Existing Geometry (GML) or User Digitized Area 
(AOI)
– Attribute and data discovery tool
– Min, Max, Arithmetic Mean, Median, Mode, 

Standard Deviation and Frequency Distribution 
for a given attribute
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Data Domain Statistics

Existing Geometry or User Digitized Area (AOI)

– Implementation based on Chameleon with 
Mapserver: WFS, WMS and GDAS
(http://chameleon.maptools.org)

– Implementation of R Statistical package 
(http://www.r-project.org)
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DSAA

Distributed Spatial Analysis Architecture

– Based on Web enabled WMS Getmap 
requests that is used as inputs into Raster style 
GIS operations
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Ecozones
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DSAA

Distributed Spatial Analysis Architecture
– Operations include:

• Overlays
• Point Buffers
• Line Buffers
• Masks
• Remaps - Reclassifications
• Pixel Area calculations
• Interpolations: Mode, Mean, Medium, Nearest 

Neighbours 
• Maximums, Minimums
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Typical uses of NFIS Services

• Publishing – Thematic Portals
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Thematic Portals

Thematic maps are generated using technologies 
from  
Mapserver:  

WMS, WFS 
and clients: 

• Chameleon
• GMAP 75
• Ka Map
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Portals



National Forest Information SystemNational Forest Information System
Système national d'information forestièreSystème national d'information forestière

PEI Public Portal
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Saskatchewan Public Portal
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Canadian Wildland Fire Information System
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EOSD
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Mountain Pine Beetle
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Typical uses of NFIS Services

• Dynamic Reports
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Dynamic Reports

Dynamic reports are generated using 
technologies from  Mapserver, GDAS, OWT
GDAS – many implementations available:

http://nfis.org

http://maptools.org

OWT Chart Engine – produces dynamic charts based 
on set of input parameters

http://maptools.org

http://nfis.org/
http://maptools.org/
http://maptools.org/
http://maptools.org/
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Typical uses of NFIS Services

• Data capture, access, analysis, download and 
reporting
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WikiCalc

WikiCalc (NFIS WebCalc) created by Dan Bricklin 

• Web Authoring tool
• Multi person editing and spreadsheet like formatting 

and data organizing
• Editing like a Wiki
• Server based

http://www.softwaregarden.com
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WebCalc/WikiCalc
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Current Developments

• GeoLinking Data Access Service (OGC GDAS 0.9.1) – Java 
Implementation

• Data Summary Tool (DST) – Generic client for OGC GDAS 
0.9.* (attribute viewer)

• File Storage System (FSS) – saving files as blobs in a RDMS
• Database replicator (DBReplicate) – replicates database 

schemas over JDBC
• Packaging of Open Source “SDI in a Box”

Canada’s National Forest Information System Project 
Office will be releasing several Open Source packages 
:
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Current Developments

• Non spatial Analysis Tools
• Geospatial Analysis Tools 
• Web Registry Service

(Metadata and service registry)
• Digital Rights Management
• Schema Translations
• “SDI in a Box”

We are working in co-operation with others on:
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Visit us at 

http://nfis.org

https://cfsnet.nfis.org
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Questions?


