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Disclaimer 

This instructional documentation has been prepared by Her Majesty the Queen in right of Ontario 
as represented by the Minister of Natural Resources and Forestry (the “Ministry”).  No warranties or 
representations, express or implied, statutory or otherwise shall apply or are being made by the Ministry 
with respect to the documentation, its accuracy or its completeness.  In no event will the Ministry be liable 
or responsible for any lost profits, loss of revenue or earnings, claims by third parties or for any economic, 
indirect, special, incidental, consequential or exemplary damage resulting from any errors, inaccuracies 
or omissions in this documentation; and in no event will the Ministry’s liability for any such errors, 
inaccuracies or omissions on any particular claim, proceeding or action, exceed the actual consideration 
paid by the claimant involved to the Ministry for the materials to which this instructional documentation 
relates.  Save and except for the liability expressly provided for above, the Ministry shall have no obligation, 
duty or liability whatsoever in contract, tort or otherwise, including any liability or negligence.  The 
limitations, exclusions and disclaimers expressed above shall apply irrespective of the nature of any cause of 
action, demand or action, including but not limited to breach of contract, negligence, strict liability, tort or 
any other legal theory, and shall survive any fundamental breach or breaches. 

 

 



Table of contents

1.0 Data specifications sheet .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .                                       1

2.0 Far North Land Cover classification  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .                                 2

	 2.1 Overview .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .                                           2

	 2.2 Data dictionary .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .                                        2

		  2.2.1 Dataset attributes .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .                                   3

2.2.2 Raster datasets .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .  5

		  2.2.3 Geodatabase tables .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .                                   6

		  2.2.4  Cartographic legend files for Far North Land Cover geodatabase data layers .  .  .  .  .  .      8

	 2.3 Classification scheme .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .                                     9

	 2.4 Considerations  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .                                        9

	 2.5 Table 1: Description of Far North Land Cover classes  .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   .   11

	 2.6 Chart 1: Class aggregation hierarchy  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .                            20

3.0 Far North Land Cover to PLC 2000 correspondence .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .                        22

4.0 Table 2: Land cover class to provincial ecosite correspondence .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .                   24

5.0 Listing of terms adopted from Ecosites of Ontario  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .                         28

6.0 Acknowledgments  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .                                         29

7.0 References  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .                                             30

 



Far North Land Cover  – Data Specifications Version 1.4          1

1.0 Data specifications sheet

Date: November 2014

Section 1: Data standard information 
This section identifies the name, abbreviation, and extent of the Far North Land Cover, and 

provides contact information for the producer and custodian of this data layer. 

Layer name: Far North Land Cover

Layer 
abbreviation: 

Layer 
description: 

Regional, ecologically based, land cover and change inventory. Represents 
the landscape current to between 2005-2011.

References: Far North Land Cover Methodology

Production: Science and Research Branch, Ministry of Natural Resources and Forestry 
(MNRF) 

Product contact: Provincial Remote Sensing Specialist, Ontario Ministry of Natural Resources 
and Forestry, Science & Research Branch. (705) 946-7450

Extent: Ontario north of approximately the 48th parallel.  Includes most of ecoregion 
3W and 3S and portions of 4S and 3E.

Custodian: Science and Research Branch, MNRF 

 

Section 2: GIS Data layer specifications 
This section identifies the geospatial criteria for this data layer. 
1. File information 

File type: GRID 

Projection file name: UTM Zones 15, 16 and 17

Geometry 
type 

X Grid  Point  Line Polygon  Raster

2. Coordinate system 

 Geographic  X UTM  

Horizontal coordinate system: NAD83/UTM Zones 15, 16 and 17
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2.0 Far North Land Cover classification

2.1 Overview

The aim of creating a revised land cover for the Far North is to produce a consistent map to meet regional 
- to landscape level analysis (1:50,000 – 1:100,000). Remote sensing analysts apply image analysis, and 
combine other data such as geology and elevation, to create the land cover database. This is an advantage 
to previous land cover databases that relied on spectral data alone. The revised land cover will have a 
vintage across the entire Far North of 2006-11. 

A secondary objective is to develop ways of identifying changes over time to ensure land cover data can 
be updated, and be used in long-term resource monitoring. Changes over time from natural disturbances 
(e.g., fire and wind damage) and from forest harvesting are being mapped.  Disturbances are being clas-
sified as either anthropogenic (cuts, infrastructure) or natural. The vintage of these events (pre 1990, 
1990-2000, and post 2000) are also captured. More specific time periods and event types (burns, weather 
related, and insect/disease) are identified wherever suitable data is available.  These changes have been 
incorporated into the land cover as two different types of disturbance features while greater detail on the 
nature and time period of disturbance is offered in the Provincial Satellite Derived Disturbance Mapping.

2.2 Data dictionary

Far North Land Cover classification products are available in an ESRI ArcGIS File Geodatabase.  
Contained within the geodatabase are a series of raster datasets and tables.

The following sections are provided as a data dictionary.  
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2.3 Classification scheme 

In an effort to maintain consistency with previous land cover products the majority of classes have been 
adopted from previous provincial land cover class schemes as outlined in “User Manual on the Provincial 
Land Cover Database with Recommendations for Database Management” (Spectranalysis, Inc..  1997), 
and “Introduction to the Ontario Land Cover Data Base, Second Edition (2000): Outline of Production 
Methodology and Description of 27 Land Cover Classes” (Spectranalysis, Inc.. 2004).  

Classes and descriptions have been slightly modified to account for recent advances in ecological 
classification science using The Ecosystems of Ontario, Part 1: Ecozones and Ecoregions (Crins et al.. 2009) 
“Provincial Ecosites of Ontario” (Ecological Land Classification Work Group, 2009) and Wetlands of the 
Ontario Hudson Bay Lowland: A Regional Overview (Riley, 2011).  Additionally, significant effort has been 
expended attempting to match land cover classes with Ontario ecosite decision structure and conditions. 
However, limitations associated with source data resolution prevents a one to one relationship.  The 
following sections discuss these limitations and offer a description of the basic ecology of each land cover 
class mapped, much of which has been borrowed from the references cited.

2.4 Considerations

•	 The Far North encompasses approximately 441,000 km2 (roughly 43% of Ontario). Medium resolution 
Landsat satellite imagery was used because of its synoptic and temporal coverage.  The Far North Land 
Cover includes a southern extension into the Area of Undertaking (AOU) for an additional area of 
175,000 km2. In total this represents 60% of Ontario for a total of 616,000 km2 mapped.  An additional 
85,000 km2 was mapped on the Manitoba/Ontario border to support ecological land cover and wildlife 
research activities.

•	 The Landsat sensor records data on a grid of approximately 30 m x 30 m cells or ‘pixels’. This pixel size 
is ideal for regional or landscape level mapping since it is capable of mapping features as small as 0.5 
hectare. The overall minimum mapping unit is approximately 1 hectare. Data users should be aware of 
this minimum mapping standard in reporting and analysing results. 

•	 Single year full leaf conditions are ideal for mapping most vegetative features.  However, acquiring 
optimal cloud free imagery representing these conditions for an area the size of the Far North is 
challening.  Consequently, concessions have to be made which include allowing for a range of years and 
leaf out conditions. By doing so, mapping consistency can be impacted.  For example, a hardwood stand 
on an optimal image may look more like a mixed wood stand on a non-optimal image.  A spatial index 
of the image extents and dates has been provided to enable users to account for these differences.

•	 This product was created using imagery acquired on many different dates that exhibited differing 
physiographic and vegetative conditions.  Furthermore, numerous remote sensing analysts contributed 
to the creation of this product.  While extensive efforts were made to rationalize discrepancies, not all 
artificial boundaries between individual mapping tiles could be resolved.

•	 Landsat imagery used for classifying has known limitations. Most obvious is image pixel generalization: 
a pixel represents mixtures of many physiographic and vegetative surface conditions. This can cause a 
number of discrepancies between it and field based classification systems such as Ecosites of Ontario 
(Ecological Land Classification Work Group, 2009).  Typical discrepancies related to this limitation 
include:
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•	 Classes associated with tree cover terminology commonly used to classify provincial ecosites.   
Reliably discriminating classes on the basis of percent canopy cover is problematic, particularly at 
lower covers between approximately 10% and 40%.

•	 This imagery is not a precise separator of sparsely treed and completely open vegetation 
communities.  This is particularly true for sparsely treed fen and bog where tree growth is often also 
stunted. For example, bogs are typically dry and vegetatively homogeneous.  In such situations the 
dry homogeneous areas significantly reduce the satellite sensors ability to detect the sparse, poorly 
growing black spruce scattered within, causing an averaged pixel tone that is more representative of 
completely open conditions.

•	 The separation of some ecological features, such as fen and bog, can rely on the presence of as 
little as one indicator graminoid, herbaceous plant, moss or lichen. A few simple assumptions and 
concessions have therefore been made when mapping wetlands. The presence of pure image tones 
reflecting primarily sparse tamarack/graminoid or sphagnum moss communities are used to map fen 
and bog respectively. Efforts were made to account for non-spectral characteristics such as feature 
shape, size and relationship to other mapped classes.  However, the inclusion of such information 
was challenging and therefore largely based on an individual image analyst’s ability to recognize these 
characteristics as class determining factors.

•	 Wetland features are smaller and more physiographically heterogeneous in the southern portion 
of the Boreal Shield.  Consequently treed fen, treed bog and coniferous swamp are particularly 
challenging to separate on satellite imagery.  

•	 A review of the land cover mapping in the Boreal Shield, including feedback from 2011 field 
observations, indicates that there may be an underestimation of coniferous swamp and deciduous 
swamp.  While the best available topographic data was used to aid the mapping of these features 
this elevation source does not penetrate dense tree canopies.  Such situations can create artificial 
topographic mounds that appear to represent false upland ecology.

•	 A comprehensive ecological description of wetlands in the Hudson Bay Lowlands was completed 
in 2011 (Riley, 2011), including a reference to a “peat plateau” wetland class.  On the surface these 
features contain both bog- and fen-like communities, though the latter is not well documented.  
Below the surface they differ in that they are an expression of various permafrost mechanisms and 
therefore their formation is the result of differing physiographic processes.  While land cover analysts 
were aware of these features, no effort was made to distinguish them from bog or fen features.  
However, given their significance for both wildlife (i.e. caribou) and climate change monitoring 
it is hoped that future mapping will distinguish these features with the aid of Riley’s ecological 
description and existing permafrost, geology and vegetative mapping.

•	 The Forest Resources Inventory (FRI) was used as auxillary information for the portion of the 
study area extending into the Area of Undertaking (AOU)(OMNR, 2010). FRI data were derived 
by interpretation of aerial photos which have significantly finer resolution than Landsat imagery. 
Although an intentional attempt was made to preserve the consistency across the entire product, 
it can be expected that the land cover accuracy in the southern extension exceeds the previously 
mapped territories to some extent. For instance, Deciduous Swamps are separately mapped 
in the southern extension of FNLC Release 1.3. The class is mapped mostly through FRI data 
interpretation. North of the extension area this class has been lumped into Thicket Swamps because 
it occurs with little frequency and exhibits poor spectral severability based on Landsat data alone.
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 o
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 p
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 c
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un
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he
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w

at
er

 t
ab

le
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p

er
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an
en
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ea
r, 
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o
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b

st
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te
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ur
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.  
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g

et
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 c
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o
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d
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ar
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g
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, s
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g
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m

er
g

en
ts
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re
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an
d
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 c
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.  

O
p
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p
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d
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an

d
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g
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m
m

un
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 b
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w
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 o
p
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n 

ap
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r 

si
m

ila
r 

o
n 

sa
te
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er
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in
g
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io
n 

b
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as

se
s.

  O
p

en
 b
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ro
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an
d

 u
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la
nd

 m
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w
 a

re
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o

 s
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ila
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, e
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ec
ia
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 a
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 o

f d
is

tu
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an
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te
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 c
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o
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 m
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er
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o
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te
d
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b
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ch
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 c
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 c
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 c
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 c
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l b
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w
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g
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 c
o
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A

lth
o

ug
h 

ve
g

et
at

io
n 

co
ve

r 
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 t
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 c
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l c
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 m
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p
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ra
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at
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 c
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 c
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 c
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 d
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m
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p
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at
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R
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p
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 m
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p
ic

al
ly

 fo
un

d
 w

ith
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r 

o
n 

th
e 

ed
g

es
 o

f s
m

al
l 

to
 la

rg
e 

flo
w

in
g

 w
at

er
 b

o
d

ie
s 

an
d

 in
 s

up
er

tid
al

 p
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 t
o

 s
ea

so
na

l fl
o

o
d

in
g

 o
r 

ch
ar

ac
te

riz
ed

 b
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at
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 d
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d
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 d
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, d
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 d
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 d
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 d
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R
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 c
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 c
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 c
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R
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p
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 b
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 d
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 d
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 c
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 p
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t 
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p
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 d
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d

 t
he

 t
ra
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 d
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 d
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 d
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 p
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ra
te

 is
 s

ub
je

ct
 

to
 s

ea
so

na
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 b
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 c
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 d
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 d
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p
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 d
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 d
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 p
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 t
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 d
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ra
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 b
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 p
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 b
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w

ith
 

su
rr

o
un

d
in

g
 m

in
er

al
 s

o
ils
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g
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l c
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b
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f l
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 d
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 d
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 t
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 D
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 d
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p
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 m
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p
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 re
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d
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d
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 c
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 c
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p
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2.6 Chart 1: Class aggregation hierarchy 

The classes designated in the Provincial Land Cover represent the finest precision possible using the 
medium resolution data and methods discussed.  In the event that summaries based on less detailed classes 
are desired, aggregation is required.  The following flow chart illustrates a recommended aggregation 
offering two less detailed tiers of class groupings.  All suggested aggregations are mutually exclusive with 
the exception of those involving the sand/gravel/mine tailings class.  Since the majority of these features will 
be natural, non-treed areas, aggregation to non-treed is suggested.  In the event users desire separation and 
aggregation into non-treed and anthropogenic land cover sections, a simple GIS overlay should be employed 
through using land cover data in combination with spatial extraction and/or mining data.
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3.0 Far North Land Cover to PLC 2000 correspondence

The remote sensing analysts and specialists that produced the Far North Land Cover mapping do not 
advocate performing a post hoc comparison between the group, section or class versions of Far North Land 
Cover and previous products such as the PLC 2000.  Reasons for not performing a comparison include: 
dramatically differing mapping methods, low accuracies reported for the PLC 2000, subjectivity associated 
with the land cover mapping process and class definition differences between a few classes.

Over the last 20 years there has been a remarkable increase in available spatial digital data in Ontario.  This 
combined with our enhanced understanding of how to use these data to aid land cover mapping has led 
to major changes in how the land cover is produced.  For example, in their summary of medium spatial 
resolution satellite data classification, Franklin and Wulder (2002) noted compelling supporting evidence 
in the literature for the incorporation of critical data resources such as spatial context, texture and elevation 
data to increase classification accuracy.  These types of data have been incorporated into the Far North Land 
Cover mapping method.

The Far North Provincial Satellite Derived Disturbance Mapping, as described by OMNR (2013), has 
also been incorporated into the Far North Land Cover.  While all previous Ontario land cover products 
depended on single date identification of areas impacted by disturbance, the method used for the Far North 
project employed multi-date change detection, which is well known to produce more accurate results.  This 
new product maps disturbances occurring prior to 1990, up to and including 2011.  Additionally, the Far 
North Land Cover has further separated disturbance features into open and treed.  Therefore, although a 
comparison of disturbance mapping between products is possible it is not necessary or desirable, given Far 
North mapping identifies disturbance features captured by all land cover products with higher accuracy and 
class precision.

At the onset of the Far North Planning Initiative an accuracy assessment was performed on the PLC 2000.  
This was done to better understand this product and help gauge the need for producing a new land cover 
product.  A report was produced by the Inventory, Monitoring and Assessment Section (2009) summarizing 
this effort which revealed an overall mapping accuracy of 51%.  Although an accuracy assessment has yet to 
be completed for the new Far North Land Cover mapping, the incorporation of new methods and data are 
expected to dramatically improve mapping accuracies.

The mapping processes employed to create the Far North Land Cover product are primarily automated.  
That said, considerable analyst input is still required, some of which involves subjective interpretation 
and matching of image tone to perceived land cover feature.  It is this subjectivity that makes comparison 
between different land cover products undesirable.  This is especially true in this case as older PLC 
products were created by a different group of analysts with differing perceptions of the image tone to class 
relationship.

Many of the classes in the Far North Land Cover product are conceptually a direct match to classes created 
through older land cover products like the PLC 2000.  However, a few differences make inter land cover 
comparison difficult.   For example, percentages used to define all upland treed classes are quite different.  
While PLC 2000 defines sparse forest as having 30 to 60% canopy closure, the Far North Land Cover 
defines sparse treed (in this case treed is analogous to forest) as having 10 to 25% closure.  Additionally, 
dense forest classes in the PLC 2000 include areas with 60 to 100% closure while the Far North Land Cover 
considers any upland canopy closure greater than 25% as deciduous, coniferous or mixed treed.  These 
changes were made primarily to conform to percentages outlined in the Ecosites of Ontario (Ecological Land 
Classification Work Group, 2009) and the national land cover product created for Earth Observation for 
Sustainable Development of Forests (EOSD) (Wulder & Nelson, 2003).  
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As outlined above there are numerous reasons why post hoc comparison between the Far North Land 
Cover and previous products such as the PLC 2000 is undesirable.  Such a comparison would yield results 
containing differences due to actual change, change in methodology, poor accuracy of previous products, 
subjectivity and class definition discrepancy. Therefore determining the amount of discrepancy each product 
accounted for would be inherently challenging.  However, there are methods of determining change in land 
cover; most major changes have been identified and mapped through the Far North Provincial Satellite 
Derived Disturbance Mapping (OMNR, 2013).  This mapping could be overlain with past land cover 
products to produce a rough estimate.  In the event the inaccuracies of the PLC 2000 are not acceptable, a 
more complex change back casting method could be employed.
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5.0 Listing of terms adopted from Ecosites of Ontario

A number of ecological terms are used throughout this document that are descried in detail in the Ecosites 
of Ontario (Ecological Land Classification Work Group, 2009).  Below is a list of these terms for reference 
purposes.

active moisture regime very shallow
bedrock non-vascular wet
bog not vegetated
bryophyte not woody
calcareous open tall treed
canopy closure organic material
closed tall treed patterning
conifer peat
cover permanently flooded
deep (soils) rock
depth saline
diversity salt water shoreline
dry saturated
ecosite shallow
emergent shoreline
fen shoreline process
floating-leaved shrub
floating mat sparse herbaceous
fresh sparse low shrub
graminoid sparse low treed
ground cover sparse tall shrub
hardwood sparse tall treed
herbaceous stunted
humid substrate
hydric substrate type
hydrologically isolated swamp
indicator species tall shrub
lichens tall treed
low shrub texture
low treed tree
marsh vascular plants
mixed wood very moist
moderate vegetation cover class
moderately deep vegetation cover
moist vegetation type
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