(‘y)
Ministry of Natural Resources Zf Ontario

> —

Provincial Satellite Derived Disturbance Mapping
Data Specifications

April 2012



Contact :

Ian Smyth, Remote Sensing Specialist, Science and Information Branch, Ontario Ministry of Natural
Resources. lan.smyth@ontario.ca

Disclaimer

This instructional documentation has been prepared by Her Majesty the Queen in right of Ontario as
represented by the Minister of Natural Resources (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
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1.0 Data Specifications Sheet
Date: April 2012

Section 1: Data Standard Information
This section identifies the name, abbreviation, and extent of the Provincial Satellite Derived
Disturbance Mapping and provides contact information for the producer and custodian of this

data layer.

Layer Name: Provincial Satellite Derived Disturbance Mapping

Layer

Abbreviation:

Layer Represents vegetation disturbances which are identifiable in 30m Landsat
Description: change detection imagery.

References: Far North Land Cover Data Specification

Production: Science and Information Branch, Ministry of Natural Resources (MNR)

Product Contact:

lan Smyth, Remote Sensing Specialist, Ontario Ministry of Natural
Resources, Science & Information Branch, ian.smyth@ontario.ca

Extent:

Ontario north of approximately the 50th parallel. Includes all or parts of
Ecozones OE, 1E, 2E, 3E, 3S, 4S and 2W

Custodian:

Science and Information Branch, MNR

Section 2: GIS Data Layer Specifications
This section identifies the geospatial criteria for this data layer.

1. File Information

File Type: File Geodatabase - Feature Dataset
Projection File Name: Contained within Geodatabase
Geometry Type Polygon

2. Coordinate System
Horizontal Coordinate System: Universal Transverse Mercator
Datum: GCS North American 1983
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2.0 Disturbance Mapping Classification

2.1 Overview

The aim of creating a provincial disturbance map is to provide a consistent spatial inventory of natural and
anthropogenic disturbances to meet regional and landscape level analysis needs (1:50,000 — 1:100,000).
Disturbances to vegetation are constantly occurring, and the classification of medium resolution satellite
imagery provides a cost effective and repeatable mechanism for mapping these changes.

Satellite derived disturbance mapping is being undertaken in conjunction with land cover mapping
initiatives. Historically, provincial land cover mapping initiatives have been produced with 1990 and 2000
vintages. The most recent land cover initiative is for the Far North of Ontario (circa 2006-2009). As a
result, the current undertaking of disturbance mapping is being geared towards these 3 time periods (1990,
2000, 2009). Currently, disturbances are being integrated into the Far North Land Cover in two broad
classes: Disturbance — Non Woody and Sparse Woody and Disturbance — Treed and / or Shrub.

Through the analysis of vegetation change detection imagery, disturbances are classified as occurring prior
to 1990, 1990-2000 or 2000-2009. These vintages are referred to as Time 0 (00), Time 1 (01) and Time
2 (02) in the data layer. This classification procedure is carried out in a series of overlapping sub-projects
defined by Landsat track and frame boundaries and based upon 3 dates of images, Acquisition dates vary
between Landsat tracks and as a result, each project is classified with a unique set of change detection
composites. Consequently, matching events are captured in more than one project but with slightly
different results. To avoid duplication, a procedure is undertaken to edge-match coincident disturbances.

Through the use of various contextual data layers along with the interpretation of historical imagery, the
date ranges in which these disturbances occurred are further refined. At the same time, events are broken
down into the type of disturbance, including: Burns, Cuts, Infrastructure, Pest/Disease, Weather and
Unknown. The contextual information includes geospatial data layers which pertain to damaged forest
mapping initiatives undertaken by provincial and federal programs (as outlined in section 2.3). These layers
typically identify the source of the disturbance and the time period of the disturbance to varying degrees of
precision. Additionally, a historical time series of available imagery is used for a manual interpretation of
the disturbance events. These images include satellite imagery and aerial photography as far back as the
mid-1980s and are in addition to the 3 Landsat images used in the classification procedure.

The following sections discuss considerations for the use of this data, provide descriptions of the
disturbance classes and offer a data dictionary outlining the geospatial data products.

2.2 Considerations

2.2.1 Resolution and Minimum Mappable Unit (MMU)

¢ Medium resolution Landsat satellite imagery was used given its synoptic and temporal coverage. 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
hectares. The overall minimum mapping unit is approximately 1 hectare. Data users should be aware of
this minimum mapping standard in reporting and analysing results.

» The disturbance data is being provided as a polygon vector layer with feature outlines that are consistent
with the 30 metre resolution Landsat imagery used as source imagery. This disturbance information is
being produced in connection with Ontario Land Cover initiatives which also use Landsat imagery with
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a 30 metre resolution. This resolution is the standard for North American land cover mapping programs
using Landsat imagery (USGS, 2010).

Disturbance events represent “multi-part” features; a collection of isolated polygons that have the same
attribute information and therefore have been grouped together as one spatial entity. This is done
through satellite image interpretation. As a result, these multi-part features may actually include
polygons that are as small as 0.5 ha.

2.2.2 Impact of Multi-date Satellite Imagery

Since each sub-project area uses Landsat change imagery consisting of varying dates, there are instances
where some recent disturbances may have hard edges along project area boundaries. This is due to

the fact that the event was present in one project but not in the adjacent one due to the vintage of the
images. The result is a feature that is incomplete but which will be updated as more recent imagery
becomes available.

The vintage of the disturbance mapping is dependent on the availability of cloud-free Landsat imagery.
In order to reduce the impact of seasonal variations in vegetation response on the change detection
process, care has been taken to match the seasonality of the three landsat images where possible.
However, in order to meet this requirement, while at the same time minimizing the impact of cloud,
there is some variation in the vintage of the disturbance mapping (2006-2009). An index feature class
has been provided along with the disturbance feature class to identify these dates.

2.2.3 Mapping Completeness

Through the manual interpretation stage of the process, disturbances are assigned a mapping
completeness value of high, moderate or low. This value pertains to a qualitative assessment of the

level of completeness of the classified disturbance feature in comparison to a visual interpretation of the
imagery. As a general rule, the level of completeness is inversely proportional to the duration between
the event and the image date used to classify it. In other words, the mapping completeness level of an
event occurring within the same year as one of the images in the change sequence will be greater than an
event occurring 5 years prior to any one of the images. This condition is less noticeable for disturbances
occurring within time periods 01 and 02 due to the fact that the preceding image within the change
stack acts as a benchmark. Conversely, disturbances occurring within time period 00 are impacted
more significantly by this condition due to the lack of preceding imagery.

A variance of the above condition includes instances in which burn disturbances within time period

00 or 01 are either very intense or occur over shallow soil / bedrock and the subsequent level of
regeneration is not significant enough to allow for an adequate classification as disturbance. In these
cases, the variability of the intensity of the disturbance or the patchy nature of exposed bedrock becomes
evident in the pattern of classified features.

Disturbances are assigned a qualitative level of confidence for both the existence of the feature as
determined through the classification process (CONF_EXIST) and the type of disturbance as determined
through the interpretation process (CONF_TYPE). This level of confidence for either field can be Low,
Moderate, High or Confirmed. When the classified disturbance can be related to a feature in one of the
contextual layers, the level of confidence is always “Confirmed”. If the type of disturbance cannot be
interpreted with an adequate level of confidence and the “DIST_TYPE” field is consequently assigned

a value of “Unknown”, the level of confidence in the type of disturbance (CONF_TYPE) is assigned a
value of “Low”.
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3.0 GeoDatabase Data Dictionary

The Provincial Satellite Derived Disturbance Mapping is provided as an ESRI ArcGIS File
Geodatabase. Contained within this geodatabase are a series of Feature Datasets and
Relationship classes that provide a connection between the final disturbance features and
contextual information.

The following sections are provided as a data dictionary.

Provincial Satellite Derived Disturbance Mapping — Data Specifications
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