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WATER COVER CHANGE BETWEEN 1973 AND 1999/2001 
BURNTWOOD RIVER AREA AND TRAPLINE 18  

 
Introduction 
 
On November 18, 2006, Greg McIvor representing Trapline 18 contracted Cizek 
Environmental Services to identify water cover change in the Burntwood River and 
Trapline 18 area in northern Manitoba by comparing Landsat satellite imagery from the 
1970’s to the present.   
 
Greg McIvor provided three “Google Earth placemarks” as “kmz” files, which were used 
to identify the study area: 
 

1) Burntwood River North 
2) Notigi 
3) Ferguson Creek – Grass River 

 
Methods 
 
The following Landsat satellite image data (ortho-rectified in UTM Zone 14) were 
downloaded from the Global Land Cover Facility at the University of Maryland 
(http://www.landcover.org/): 
 
Description File Name(s) Image Date Resolution Accuracy 
Landsat MSS 
Band 1,2,3,4  

p036r22_1m19730728_01.tif 
p036r22_1m19730728_02.tif 
p036r22_1m19730728_03.tif 
p036r22_1m19730728_04.tif 

July 28, 1973 57.0 m ±100 m 

Landsat MSS 
Band 1,2,3,4 

p036r21_1m19730902_01.tif 
p036r21_1m19730902_02.tif 
p036r21_1m19730902_03.tif 
p036r21_1m19730902_04.tif 

September 2, 
1973 

57.0 m ±100 m 

Landsat ETM 
Band 4 

p033r022_7t19990710_7z14nn40.tif July 10, 1999 28.5 m ±50 m 

Landsat ETM 
Band 4 

p033r021_7t20010917_7z14nn40.tif September 
17, 2001 

28.5 m ±50 m 

Landsat ETM 
“Earthsat 
Natural Color” 
Mosaic   

n-14-50.sid 
n-14-55.sid 

July 10, 1999 
– July 9, 
2002 

14.25 m          ±50 m 

 
Image data were processed using IDRISI 14.02 software (http://www.clarklabs.org/) and 
cartographic layout was prepared using ArcView GIS 3.3 (http://www.esri.com/). 
 
Using the MOSAIC and COMPOSITE functions in IDRISI, a false-colour image was 
created from bands 4 (green), 5 (red), and 6 (near infrared) of the 1973 Landsat MSS 
image.  The resulting image was then converted into a GeoTiff format. 
 
Near-infrared bands were used to identify water cover for each of the years 1973 and 
1999/2001.  For the 1973 Landsat MSS, near-infrared band 7 (0.80 – 1.10 Fm) was used 



to identify water cover at a resolution of 57.5 m.  Images “p036r22_1m19730728_04.tif” 
and “p036r21_1m19730902_04.tif” were first joined using the IDRISI MOSAIC 
function.  Water cover was identified using the IDRISI CLUSTER function, which 
performed an unsupervised image classification.  The resulting image was then converted 
into ESRI shapefile format. 
 
For the 1999/2001 Landsat ETM, near-infrared band 4 (0.76 – 0.90 Fm) was used to 
identify water cover.  Images “p033r022_7t19990710_7z14nn40.tif” and 
“p033r021_7t20010917_7z14nn40.tif” were joined using the IDRISI MOSAIC function.  
Using the IDRISI CONTRACT function, the resulting image mosaic was then aggregated 
by a factor of 2 from 28.5 m to 57.0 m to make it comparable to the lower resolution of the 
earlier Landsat MSS image.  Water cover was identified using the IDRISI CLUSTER 
function, which performed an unsupervised image classification.  The resulting image 
was then converted into ESRI shapefile format. 
 
Using the IDRISI WINDOW function, the study area was extracted from both the 1973 
and the 1999/2001 images.   Using the IDRISI RECLASS function, the cluster containing 
the water cover was extracted from both the 1973 and the 1999/2001 images.  Using the 
IDRISI IMAGEDIFF function, the change in water cover between 1973 and 1990/2001 
was calculated.  The resulting image was then converted into ESRI shapefile format. 
 
Results 
 
Map #1 “Landsat MSS 1973 Estimated Water Cover 1201.8 sq km” shows the estimated 
water cover outlined in red overlaid on the 1973 Landsat MSS image in false-colour. 
 
Map #2 “Landsat ETM 1999/2001 Estimated Water Cover 1273.8 sq km” shows the 
estimated water cover outlined in purple overlaid on the 1999-2002 Landsat ETM 
Earthsat Mosaic in natural colour. 
 
Map #3 “Detected Water Cover Increase 1973-1999/2001 189.7 sq km” shows the 
detected water cover increase in solid red across the study area overlaid on the 1999-2002 
Landsat ETM Earthsat Mosaic in natural colour.  Note that the detected water cover 
increase of 189.7 sq km is considerably greater than the difference (72.0 sq km) between 
the estimated water cover in 1999/2001 and the estimated water cover in 1973.  This is 
due to the fact that the some areas that were classified as water cover from the 1973 
Landsat MSS image were not classified with water cover from the 1999/2001 Landsat 
ETM image.  These include lakes north of the highway immediately north of Nelson 
House as well as the lakes that were later covered with tailings at Thompson.  As well, 
there is imprecise overlap between the imagery due to horizontal accuracy issues, 
especially in the southern portion of the study area. 
 
Map #4 “Estimated Flooding Burntwood River Basins 1973-1999/2001 143.1 sq km” 
shows the flooded areas in solid red only in the Burntwood River Basins.  These areas 
were extracted from the results shown in Map #3 based on a visual comparison between 
the 1973 Landsat MSS composite image and the 1999/2002 Landsat ETM mosaic.  This 
provides a more accurate and confident estimate of the water cover change between 1973 
and 1999/2001. 
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Analysis 
 
A more detailed analysis of the data indicates that 117.3 sq km that were detected as 
water cover by the 1973 Landsat MSS that were not detected as water cover by the 
1999/2001 Landsat ETM.  In addition to the specific areas noted above, these areas tend 
to be along the edges of lakes and rivers, which appears to be caused by resolution and 
accuracy issues. 
 
Based on visual comparison of water cover changes in the Burntwood River Basin 
between the 1973 Landsat MSS composite image and the 1999/2002 Landsat ETM 
Earthsat mosaic image, it is clear that considerable flooding estimated at 143.1 sq km was 
likely caused by the Churchill River Diversion in this area. 
 
Discussion and Conclusion 
 
Using historical Landsat coverage that is freely-available for download from the Global 
Land Cover Facility, this method provides a relatively quick way to estimate water cover 
change caused by flooding from hydro-electric facilities.  However, due to the resolution 
and positional accuracy limitations of these data, fully computerized detection of water 
cover change is not possible.  Once potential water cover change areas have been 
identified using computerized change analysis functions, it is still necessary to manually 
extract plausible areas of water cover change based on a visual inspection of the actual 
satellite imagery. 
 
A more detailed and accurate analysis of water cover change could be conducted by 
comparing pre-Churchill River Diversion historical air photographs available through the 
National Air Photo Library (http://airphotos.nrcan.gc.ca/index_e.php) with more recent 
high-resolution (1 m pixel) imagery from satellite such as IKONOS 
(http://www.spaceimaging.com/products/ikonos/index.htm).  A comparison of these 
images would provide a more accurate estimate of the flooding caused by the Churchill 
River Diversion.  This approach might also detect whether or not this may have caused 
water cover change outside the Burntwood River Basin extending southwards into 
Trapline 18. However, in addition to the need to digitize and ortho-rectify the historical 
air photographs, there would be considerable cost in obtaining these more accurate data.  
 
 
 




