
Repeat Photography and Planning – Mountain Legacy-based pilot project 
(FFP-15-40) 

 FRIAA FireSmart Program 
 

 

Final Report 

March 14
th

, 2017 

 

Executive summary 

The Repeat Photography and Planning project (FFP-15-40) has arrived at the following 

conclusions: 

- The Mountain Legacy photograph pairs contained helpful information that could 

benefit a variety of FireSmart activities 

- There are some challenges that still need to be addressed when creating land 

cover classifications (“masks”) of Mountain Legacy images 

- The image pairs show the change in fire regime and vegetative composition in 

the area surrounding the community of Grande Cache over the last ~70 years 

- The most powerful use of the image pairs is likely as a tool for public education 

Several recommendations were made to improve the web-based image analysis tools 

and the custom-made community website that could be applied to similar projects in the 

future. 

 

Overview 

The Repeat Photography and Planning project (FFP-15-40) builds from an existing 

research effort: the Mountain Legacy Project. The Mountain Legacy Project involves 

historic systematic survey photos, which are repeated in the field. The resulting image 

pairs are then aligned, classified and interpreted for change. 

The Repeat Photography and Planning project focused on engaging the public 
regarding FRIAA FireSmart activities using the Mountain Legacy Project’s image pairs 
in conjunction with custom-made web-based software tools. Specifically, we asked a 
variety of people to analyze Mountain Legacy image pairs overlooking the community of 
Grande Cache to better understand: 

1. How vegetation change over time has created a potential wildfire threat to the 
community. 

2. Historic burn patterns to identify the best locations for creating broader fuel type 
changes and breaks for the community protection from wildfire. 
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The Repeat Photography and Planning project is now completed. 

All of the following project components have been completed: 

1) High resolution scans of historic glass plate negatives were obtained 

2) Target stations were rephotographed in the field 

3) Modern images were uploaded, curated and aligned with historic images 

4) Image pairs were manually classified by land cover type 

5) Segmented and classified versions of images (masks) were analyzed 

6) Web-based visualization tools were designed, tested and improved 

7) Community-specific custom website was created 

8) Workshop was conducted with members of the community 

 

Component 1: Digitization of historical images through Library and Archives 

Canada (LAC) 

Eighty-eight (88) historic photographs from the following stations (Figure 1) have been 

digitized at Library and Archives Canada: 

Surveyor: Michael Nidd. Survey and year: Grande Cache Survey, 1945. 

Stn 1, Mt. Alex, Box 712, Plates 1 – 9 inclusive. 9 images.  

http://explore.mountainlegacy.ca/stations/1967  

Surveyor: Michael Nidd. Survey and year: Grande Cache Survey, 1946.  

Stn 15, Mt. Hamell, Box 717, Plates 146 to 155 inclusive. 10 images 

http://explore.mountainlegacy.ca/stations/1959  

Stn 13, Ambler Mtn, Box 717, Plates 126 – 135 inclusive. 10 images 

http://explore.mountainlegacy.ca/stations/1957  

Stn 18, Grande East, Box 717, Plates 170 – 179 inclusive. 10 images 

http://explore.mountainlegacy.ca/stations/1962  

Stn 11, Grande Mountain, Box 716, Plates 106 – 107 inclusive. 2 images 

Stn 11, Grande Mountain, Box 717, Plates 108 – 115 inclusive. 8 images 

http://explore.mountainlegacy.ca/stations/1947 

Stn 10, Mt. Louie, Box 716, Plates 96 – 105 inclusive. 10 images 

http://explore.mountainlegacy.ca/stations/1946  

Stn 8, Hayden Ridge, Box 716, Plates 76 – 85 inclusive. 10 images 

http://explore.mountainlegacy.ca/stations/1944  

Stn 12, Mt. Stern, Box 717, Plates 116 – 125 inclusive. 10 images 

http://explore.mountainlegacy.ca/stations/1948  

Surveyor: Michael Nidd. Survey and year: Grande Cache Survey, 1947.  

Stn 2, Lightning Ridge Spur, Box 733, Plates 8 – 16 inclusive. 9 images 

http://explore.mountainlegacy.ca/stations/2070  

http://explore.mountainlegacy.ca/stations/1967
http://explore.mountainlegacy.ca/stations/1959
http://explore.mountainlegacy.ca/stations/1957
http://explore.mountainlegacy.ca/stations/1962
http://explore.mountainlegacy.ca/stations/1947
http://explore.mountainlegacy.ca/stations/1946
http://explore.mountainlegacy.ca/stations/1944
http://explore.mountainlegacy.ca/stations/1948
http://explore.mountainlegacy.ca/stations/2070
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Figure 1: Map showing stations with high resolution historic imagery digitized at LAC. 

 

 

Component 2: Field work 

Field work for this project consisted of repeat photography: returning to stations visited 

by the historic surveyors and retaking the photographs from the exact same vantage 

point. 

A core field crew of three members visited the aforementioned stations in June and July 

2016 and repeated the photographs taken at each station (Figure 2). This work is 

technically and logistically challenging, as well as engaging a variety of objective 

hazards. Some work was completed on foot (hiking, scrambling, climbing) and  
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significant rotary wing support was provided by Alberta Agriculture and Forestry. 

Appendix A shows image pairs completed by this field work that face Grande Cache. 

These can also be downloaded in high resolution from https://www.flickr.com/photos/ 

msanseve/collections/72157675929038053/. 

 

Figure 2: Map showing all stations in the Grande Cache area repeated in the 2016 field season. View the 

interactive Figure 2 map online at Google Maps. 

 

 

Component 3: Alignment of modern images 

Modern images taken in the field in the summer were post-processed, then uploaded to 

a secure server through an existing software tool (Mountain legacy Editing and 

Administering Tool; MEAT). 

https://www.flickr.com/photos/%20msanseve/collections/72157675929038053/
https://www.flickr.com/photos/%20msanseve/collections/72157675929038053/
https://drive.google.com/open?id=1qvDnAUVXH9gvYgi_mnN88SGAqkg&usp=sharing
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Modern images were associated with their respective historic photographs. A contractor 

aligned the image pairs in MEAT by using a custom-designed align tool fed with user-

generated control points. 

  

Component 4: Image segmentation 

Image segmentation and classification comprised manual classification of photographs 

covering the area around the town of Grande Cache. 

Two contractors used specialized software with a graphic tablet to outline areas of 

different land cover categories. The classification scheme used land cover categories 

adapted from the Alberta Vegetation Inventory. 

Appendix B shows masks (segmented images) of the images outlined in Appendix A. 

 

Component 5: Analysis of segmented masks 
 
A specialized online tool, the Image Analysis Toolkit (see Component 6), was used to 
quantify change between the historic and modern segmented masks. The results of this 
analysis were presented for each image pair as a table, along with some user 
comments, on the community-specific website (see Component 7). 
 
 
Component 6: Design and improvement of web-based tools 
 
The Image Analysis Toolkit is a web-based tool created by the Mountain Legacy Project 
to help with quantification and visualization of change. Throughout the course of this 
project, several adjustments were made to the functionality and user interface of this 
tool. 
 
The latest version at the time of this writing is available to use freely through any station 
image pair on www.grandecachewildfire.weebly.com (click on a green arrow pointing 
toward any image pair on any of the station sub-pages).  
 
 
Component 7: Design of website 
 
A website specific to this project and this community (Grande Cache) was created at 

www.grandecachewildfire.weebly.com. 

The website contains background information on the project, all the images and masks 

generated for the area, brief analyses for each image pair and links to additional 

resources that may be relevant to users. 

http://www.grandecachewildfire.weebly.com/
http://www.grandecachewildfire.weebly.com/
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We believe this website has value going forward. The management of the website 

currently resides under the MLP, but editing rights can be shared with other 

organizations involved in Grande Cache FireSmart planning for further development. 

 

Component 8: Workshop 

 

On January 31st, 2017, we conducted a workshop in Grande Cache with 14 participants 

from Alberta Agriculture and Forestry, Alberta Parks, the town of Grande Cache, 

Willmore Wilderness Foundation, Foothills Research Institute and Rocky Mountain 

Wilderness Society.  

There were two main objectives: first, to use the Mountain Legacy Project’s images to 

understand wildfire potential near Grande Cache. Second, to receive feedback on the 

process of engaging the public regarding FireSmart activities using the MLP 

photographs. 

The workshop began with an introduction to the project, in the context of the Mountain 

Legacy Project and of FRIAA/FireSmart. Then, there was a technical demonstration of 

the website designed specifically for this project (grandecachewildfire.weebly.com) and 

of the MLP’s Image Analysis Toolkit. 

The rest of the workshop consisted of four activities: 

1. Image classification. Participants were given printed photograph pairs to observe 

and interpret using a classification scheme. 

2. Mask interpretation. Participants were shown classified images (masks) that 

were made for the image pairs they just looked at and were asked to discuss the 

quality of the classifications. 

3. Wildfire potential and management. Participants were asked to use the image 

pairs and masks to identify areas of wildfire potential and possible management 

strategies. 

4. Community engagement. Participants were asked to give feedback on the 

process of engaging the public using MLP images. 

General feedback (detailed feedback in Appendix C): 

Participants generally felt there was information in the Mountain Legacy image 

pairs found nowhere else. Using the image pairs and their corresponding masks 

is a valuable tool for public education, and potentially for analysis of wildfire 

potential, depending on scale, image resolution, and land cover types. 
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Feedback on MLP images: 

The images are of extremely high quality – having high quality, large prints for 

members of the public to look at and engage with the landscape is useful. It is 

also helpful that, given the large number of stations surrounding the area of 

interest, it is possible to view the same area from various vantage points.  

Feedback on classification process: 

The manual classification of images would be best performed by an expert in fire 

ecology and/or someone who is very knowledgeable about the area. There are 

many uncertainties in the classification process, making the masks’ validity for 

actual analysis at a fine scale questionable. That being said, masks help with the 

visualization of broad scale changes between the historic and repeat 

photographs. 

Feedback on use of images for assessing wildfire potential and management: 

The images and masks will help fire experts see historic patterns and changes in 

fuel types over the last century, which, in conjunction with other sources of data, 

can help inform management decisions. This project could also be helpful for 

showing the impact of land management at short timescales, or to know where to 

focus more resources when it comes to community protection. 

Feedback on engaging community: 

Public engagement is an obvious strong suit of this project. People can relate to 

photographs. This method is an easy, accessible way to communicate to a wider 

audience. Furthermore, the cooperation of governmental and academic bodies 

on this project is likely to have more pull in the public eye than if either group was 

working on this alone. 
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Schedule B 

Grant Recipient: University of Victoria 

Project Number:  FFP-15-40 

Progress Report Number:  Final Report 

Cumulative Total of Eligible Expenses Previously Reported:  

Has the Grant Recipient paid all previously reported expenses (yes or no)?  If no, provide detail of unpaid 

expenses. 

Has the Grant Recipient received project funding from third parties (yes or no)?  If yes, provide details. 

 

Activity Deliverable Timing Proposed Cost 
Initial scoping meetings Core team for image work November 2015-March 

2016 
$2,000.00 

Digitization of 

historical images 
70 ultra high resolution 

digitized images 
January-May 2016 $3,000.00 

Repeat photography 70 repeat images July-August 2016 $8,000.00 

Web platform Custom website to support 

project 
January-September 

2016 
$5,000.00 

2 Workshops 2 face-to-face workshops, 

with outcome reports 
September-November 

2016 
$4,000.00 

Final report Final report + website November-December 

2016 
$2,000.00 

Assessment process Follow up interviews with 

core participants, compiled 

with main report 

November-December 

2016 
$1,000.00 

 Table 1: Description of Project Expense in this Reporting Period 

Supplier Description Amount of 
Eligible 
Expense 

Amount of 
Ineligible 
Expense 

Expense 
Paid?   
(y or n)* 

University of 
Victoria – School 
of Environmental 
Studies 

Initial scoping meetings to put together 
and brief the core team for image 
selection, processing, curating, 
custom software development, and 
initial image analysis  

 

2,000.00 

 

 

 

y 

University of 
Victoria – School 
of Environmental 
Studies/Library 
and Archives 
Canada 

88 historic images digitized and 
processed at 36.00 / image 

 

3,168.00 

 

 

 

y 
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University of 
Victoria – School 
of Environmental 
Studies 

Training and field work  

8000.00 

  

y 

University of 
Victoria – School 
of Environmental 
Studies 

Web Platform development: 
Analytical tool development. 

 

4832.00 

  

y 

University of 
Victoria – School 
of Environmental 
Studies 

1 face-to-face workshop with outcome 
report  

 

4000.00 

 n 

University of 
Victoria – School 
of Environmental 
Studies 

Follow-up with workshop participants 

1000.00 

 n 

Sub-total Total expenses this reporting period   5,832.00   

Sub-total Cumulative expenses previously reported 14,168.00   

Total Grand Total – Project Expenses to Date 20,000.00   
*Please note: This is a summary of all documented costs to this point in time whether paid or outstanding – please indicate which for 

each line entered. 

I verify that this is a true summary of project costs and acknowledge FRIAA may require the Recipient to 

provide it with further evidence of Eligible Expenses, including receipts, evidence of payment or invoices 

paid by the Recipient. 

Name: Eric Higgs  Signature:   Date: March 10, 2017 
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Appendix A 

Station 1: Alex 

 

Station 8A: Hayden Ridge 

 

Station 8B: Hayden Ridge 
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Station 10: Mt Louie 

  

Station 12: Mt Stearn 

  

Station 13: Ambler Mtn 
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Station 15: Mt Hamell 
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Appendix B 

Station 1: Alex 

 

Station 8A: Hayden Ridge 

 

Station 8B: Hayden Ridge 

  



Repeat Photography and Planning – Mountain Legacy-based pilot project 
(FFP-15-40) 

 FRIAA FireSmart Program 
 

 

Station 10: Mt Louie 

  

Station 12: Mt Stearn 

  

Station 13: Ambler Mtn 
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Station 15: Mt Hamell 
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Appendix C 

Notes from Workshop 

Technical demonstration 

- A few participants followed along with the grandecachewildfire.weebly.com website on their laptop 
- Only one participant was actually following along in IAT with their laptop 
- One other participant also had time to play around with IAT and found it reasonably intuitive, though he came from a 

computer science background 
- For most people, the IAT demo seemed a bit dry – maybe it would have helped them if they were following along on 

their laptops, maybe this should be emphasized in future workshops 

 

Activity 1 – Images 

- Prints 
o 8 ½ x 11 prints too small, large prints helped see detail (although they could have been done better) 

- Orienting oneself with respect to image 
o Map with general direction of photograph (from the station’s subpage on the weebly website) was helpful 

for this 
o Would be even neater to have a N facing arrow or azimuth written onto the image 
o Would also be nice to have reference points in the image, maybe? 
o This is particularly helpful when wanting to discuss vegetation/fuel load differences between N and S facing 

slopes 
o Very interesting to be able to look at same area from multiple different views 
o Hard to tell where foreground ends and where midground begins 
o Important to distinguish the ridgeline to understand where the fire will go 
o Knowing the slope and the ridgelines, in addition to having the images, would be helpful 

- Land cover changes 
o Quicker growth in valley bottom 
o Cut lines for exploration, some are older/younger 
o Flood plains change, vegetated islands 

o Anthropogenic (indigenous) in the past, wouldn’t burn past certain boundaries (e.g. would use river as 

natural barrier; there was no point in them burning on the other side of the river because they were 

burning for their livestock who couldn’t cross the river anyway) 

o Some regenerating areas it is hard to tell if they are regenerating from a burn or from another disturbance 
- Burn patterns 

o Subtle and useful: what doesn’t burn 
o Is it random/stochastic, or is there a topography/fuel type that is less likely to burn (e.g. places where water 

table is deep) 
o Stratifying the landscape (in oblique images) to understand what does and doesn’t burn 
o Helps identify where to spend FireSmart money (not on what won’t burn) 
o In one image, the only part of the image that hasn’t burned is the lake 
o Important to note repeating cycles (repeatable patterns visible from oblique images) 
o Important to note fire severity (beneficial fires vs big scary high intensity fires, ticking time bomb of aging 

continuous fuel) 
o There was a lot evidence of fire historically (residuals), that has now disappeared 
o Late fall fires are higher severity, but want early spring fires to continue 
o High severity fires won’t leave stands 

- Expert interpreters 
o Fire experts can look at these images and interpret historic fire events 
o One participant could distinguish 3 fire events from the 1800s in the 1946 image 
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o From the image alone (can see different fire layers), not from previous knowledge 
o Can interpret fire severity, timing, nature of the fire from the picture 
o In some cases, memory of certain events around the town can help identify certain features 
o Mostly, features were identified visually and related to current knowledge (e.g. “there is the penitentiary”) 
o Lots of discussion on boundaries between land cover types 
o Pros of people who are familiar with the landscape: they can identify places they recognize 
o Lots of consultation with one another – perhaps we should think of segmentation as a more than one-

person job? 
o People who are not fire experts, even if they know the landscape well, don’t have as much input because 

they haven’t looked at the landscape in this way 
- Community protection 

o Focus on area surrounding the town (10km buffer) 
o Value of oblique photographs to engage the public versus aerial images 
o Creep of coniferous vegetation towards the community stands out as a potential wildfire threat 
o Having lots of fire in the area historically was fine, but now there’s a town there so you want to avoid it 
o Fire risk has gotten so high that BUI and drought codes designed decades ago can’t keep up anymore 

- Repeat photography 
o Threat of next big fire is very obvious in modern image 
o MLP only knows that photos were taken in summer – June vs late summer actually makes a big difference 

for some classes (e.g. small open stands of aspen would look like grass), and for fire potential 
o Short-lived features might not be captures (but maybe we can see evidence of their existence, e.g. muskeg 

rodeo used to be frequently burned in the 60s and isn’t there anymore) 
- End uses 

o There will be different interpretations for different end users, but largely the focus is on vegetation change 
o Need to get end users involved (for both interest and funding) 
o Determining fuel types is not quite possible from these images 
o Fine fuel analysis for fire intervention (is this tool as fine scale as what is currently used by fire people?) 
o Coarse understanding for broad scale planning and community education 
o Give story, big picture 
o Resource use is changing (mines used to be open, now closing, etc) 
o Giving people notice/time to vacate? People need to understand those aspects 
o Showing that the town is a ticking time bomb, and this can only be seen in these images 

 

Activity 2 – Masks 

- Issues of scale 

o At what point do we separate stands of coniferous trees from broad mixedwood in our masks 

o In the immediate proximity of the community, we should apply a much finer scale 

o When looking at fine-scale changes, there are too many challenges for interpretation 

o More important to distinguish conifer/non-conifer than mixedwood/broadleaf 

- Fire suppression/management 

o Care should be taken when interpreting fire suppression activities of the government so that people don’t 

just conclude the government is doing bad stuff 

o Including metadata to complement what we see in the photos helps make better management decisions 

o Helps communicate management practices to the public, e.g. “MLP images suggest previously this was only 

20% coniferous stand, so now we are applying management practices to reflect this historic ‘natural’ state” 

- Masks 

o Colour (masks) easier to see difference quickly 

o Be sure to choose colours that are easily distinguishable (mixedwood looked similar to upland herbaceous) 

o Photographs are better than masks for detail 

o Best for broad scale patterns 

o Helps get rid of shadows & other issues 

o Helps identify areas of interest 
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o We misclassified mixedwood in at least one image 

o Transition from mixedwood to broad 

o Definition of categories must be very clear – regenerating could mean from any disturbance (fire, logging – 

both of which are visible on the landscape)  

o How do you tell regenerating from fire apart from grass/shrub? 

o Lots of assumptions/judgment calls are being made while making masks 

o It would be best if the interpreter just left it blank rather than guessing if they don’t know 

o We’re not definitely wrong, but we don’t have enough confidence in many of our pixel counts 

o Splitting image into thirds (foreground, midground, background) with varying levels of confidence (most 

confident in foreground, less confident in most classes in background except snow or unless very clear, etc) 

o Someone who is experienced in aerial classification would be best suited for this job, but could do accuracy 

assessment against an inexperienced person to see how different they really are 

- IAT capabilities 

o Interest in the capability of IAT to take a category and quantify what it has become 

o Sweep tool helps see what is and isn’t shadow 

o Higher resolution images way more powerful 

 

Activity 3 – Wildfire potential and management 

- Scale 
o Masks better at broad scale, poor at small scale (e.g. town perimeter) 
o Masks seemed unintuitive at small scale and provide less information than images 
o As mentioned previously, using masks in conjunction with other tools and information at a fine scale can be 

helpful for management (e.g. topography, aspect) 
o When experienced people do the masking process, they can do that in their head (they know other data 

that they can couple with the masking) 
o Masks might lead to oversimplification 
o Zooming in is valuable 
o Maybe can be used with Prometheus? 

- Community engagement 
o Best, easiest value for the images/masks 
o Easy to communicate to a wide group 
o Very accessible 
o Change becomes evident 
o Simple way of showing change 
o 3

rd
 display (of change) on IAT more helpful to the public than numbers 

o Town is worried because of what happened at Fort McMurray and have seen many (small) fires close by in 
recent years, so can definitely get on board with management for community safety 

o Other communities (e.g. Hinton) have not seen as much fire in recent years so would need a little more 
work in public education 

o There are fire guards in Grande Cache, but there is concern over whether they are enough/whether they 
should be burned more frequently 

- Patterns 
o Generally, more coniferous forest, and generally, this is bad for fire potential 
o The town is surrounded by more broadleaf, so that’s good 
o Unintuitive patterns of transition from mixedwood to broadleaf 
o Not surprising to see unintuitive transitions on the landscape 
o We see evidence of several different fires in the landscape; we need to know their severity, etc, to make 

comments about transitions that occur in the aftermath 
o Need to discuss why certain patterns seem counter-intuitive (could be included on the station page of the 

website) 
o Need to discuss why some patterns are the same, why others have changed 
o Burn patterns are not the same today as they were historically 
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o Climate change helps explain patterns 
o Tree line exists in certain places because of fire 

- Planning 
o Masks give you an idea of fuels 
o Images help you see that you’re looking at a valley that is essentially a wind tunnel, in which case fuel type 

doesn’t even matter all that much 
o Triggers for wildfire occur at landscape level 
o In case of evacuation, it’s best to stagger departures so people aren’t leaving all at the same time 
o Helps law enforcement to have less rushed evacuation 
o Current state of the East Slopes makes this valuable 
o We need to keep weaknesses in mind 
o Identify areas of continuous coniferous that can be eliminated through FireSmart 
o Some categories are easier to manage (turning broadleaf to grass is easier than conifer to grass) 
o Risk of spread across East Slopes to the lower foothills, onto FMA and highway 40 
o Easier for fire to reach over foothills that are treed all the way over the ridge 
o Worst consequence of fire in the Willmore: going to Whitecourt (worst fire corridor), fire comes roaring 

down the valley 
o Fire policy different outside the East Slopes? 

 

Activity 4 – Feedback 

- Education 
o Great in terms of public education 
o “Natural” forest might be a misconception – shifting baseline syndrome 
o Returning to state of ~100 years ago adds resilience and protection of community 
o Since we stopped anthropogenic burning, these masks show how much the land has changed since then 
o Displaying MLP images while Mark, Pat provide interpretation would be great for public 
o Valuable for people to know it is academic work, not just government 
o Fire brings animals in, often 
o People in GC are curious about fire management decisions, not upset, but this would be a great tool to help 

answer their questions 
o Important to teach people about history of land management and indigenous burning 
o Videos from the Willmore Wilderness Foundation show different view, can be used as a complementary 

tool 
- Masking process 

o Lay person without much knowledge of GC or of fire should not be doing this part – too much inference, 
message might get distorted 

- Images 
o Good 
o Just a snapshot in time 
o Could capture at shorter timescales if we do triples 
o Poster panel great for showing people 
o Need to decide on appropriate format based on audience 
o Couple with other information 

- Technical improvements 
o Being able to annotate images 
o Showing direction on images 

- Project 
o Will probably use this (or at least, parts of it) in the future 
o Willmore Wilderness pilot project to combine multiple sources of information with the images (biodiversity 

data, oral histories, aerial imagery…) and to show high frequency, low intensity fires can be beneficial 
o Very unique and interesting project 
o Showing impact of management at short time scale could be useful 
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o Tracking forest health (e.g. mountain pine beetle) can be done with these images as well, especially third 
views 

o Community-specific website is very helpful 
o Comment section would be cool 

 

Potential Improvements for Future Workshops: 
 

 
- Depending on the lighting in the room, we may be better off putting up MLP images on a projector instead of 

printing them out and hanging them 
- Encourage people to bring their own laptops so they can follow along and get more out of the IAT demo 
- Switch order, do some image work before technical demonstration 
- Maybe on the back of the agenda we can print a good quality MLP image-pair as a small token of appreciation 

from the workshop and to let people take home a reminder of the use and uniqueness of the MLP work 

 

 


