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Abstract
Canada's northern environments are expected to undergo unprecedented 
change in the coming century due to climate change and northern development. 
Monitoring these changes has become a priority of the Canadian government to 
support climate change studies and carbon modeling, and to provide baseline 
information for national parks and resource management. Medium resolution 
(~30m) satellite data is required for northern mapping and monitoring because it 
provides the detail necessary to capture significant features such as lakes and 
wetlands (Stow et al., 2004). Change indicators may also be too variable or 
subtle at the permanent plot level, thereby requiring remote sensing to detect 
changes at the regional level, for example, in the forest-tundra boundary. This 
poster describes Landsat image normalization for northern mapping, and a field 
campaign that will be conducted along the Dempster highway in the summer of 
2004. 

Radiometeric normalization (Olthof et al., in prep.)

Problem: Shortcomings associated with traditional overlap and invariant target 
Landsat normalization methods over northern regions have motivated the 
development of a new approach

Solution: Use coarse (1km) resolution SPOT VGT composite data as a 
reference for normalization

1. Landsat is resampled to 1km resolution

2. A random sample of spatially coincident Landsat, SPOT pixels is generated for 
each Landsat scene

3. Robust regression that is sensitive to ~29% outliers, called Thiel-Sen is used to 
produce normalization function 

4. Scene wise normalization functions are applied prior to mosaicing 

Image compositing
Problem: Cloud cover is frequent in the far north (Hope et al., 1999)

Solution: Multi-temporal Landsat compositing is being evaluated to produce cloud-free 
data

1. Multi-temporal set is normalized using Thiel-Sen applied to clear sky data

2. Standard Maximum Value Compositing (MVC) is being evaluated and compared to a) 
cloud infilling after scene-wise nomalization and b) infilling each cloud separately after 
local normalization using Thiel-Sen and pixels surrounding each cloud

3. Radiometric consistency and land cover classification accuracy will be evaluation 
criteria

Dempster Highway transect field campaign

736km long highway that runs north from Dawson, Yukon to Inuvik, NWT, traversing 10 
northern ecoregions

Transect will be stratified using Landsat data, and within each stratum, airphotos and high-
resolution imagery will be acquired to cover landcover types it contains. 

Field plots will be visited and imaged on the ground and vegetation will be described. 

Direct and indirect biophysical measurements will be made to quantify components of the 
carbon cycle. 
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