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Introduction 

 

Restoration of riparian forests is one of the key management challenges we face in coastal BC.  

We have large areas of streams and riparian forests that were logged prior to the Forest Practices 

Code which require restoration to once again serve as effective salmon habitat.  However, we are 

still in the process of determining the best methods both for restoration and monitoring its 

effectiveness.  Further, often restoration projects are done on an ad hoc basis with no 

documentation of pre- or post-treatment effects, or as a one-time effort.  The Kennedy Lake 

Restoration project is notable exception as it is a long-term restoration project so an excellent 

candidate to contribute to resolving these questions. Ideally we would document improvements 

created by restoration practices through comparisons with original forest conditions and forests 

with no restoration.  Often baseline conditions prior to restoration are unknown.  However, with 

the historical air photo record and early forest cover maps, it is possible reconstruct the pre-

harvest forest composition.  One of the key differences between old-growth and second-growth 

forests is structure and structural diversity, both vertically (range of tree/snags/coarse woody size 

and species) and horizontally (number of gaps and canopy complexity).  Second-growth forests 

have very simplified structure compared to old-growth forests.   

 

The purpose of this project is to reconstruct pre-harvest forest conditions using historical 

inventory information for the riparian area of Lost Shoe Creek watershed.  The original old-

growth forest composition in turn can be used as baseline information for the ongoing restoration 

project.   

 

Methods 

 

Study Area 

 

Lost Shoe Creek is located in the Kennedy Flats, Clayoquot Sound.  Lost Shoe is a shallow 

gradient stream system that flows through an old glacial outwash plain.  The adjacent riparian 

forests have a second-growth structure and logging history that is very typical of coastal BC.  

The riparian zone was defined as 100m from the stream following (Poulin and Simmons 2001).  

The study area comprised of riparian forests classified by Poulin and Simmons (2001) for stand 

structure type and Riparian Vegetation types (Tables 2 and 3, Appendix 1).  The total study area 

was 361 ha.   

 

GIS data assembly 

 

Ortho photos 

 

Two sets of air photos were orthorectified to create the modern and historical ortho photo 

mosaics (Figs 2 and 3).  The modern ortho photo mosaic was created from the 1:5000 colour 

digitial air photos used for the modern riparian classification (Poulin and Simmons 2001).  

Federal 1937 1:13,000 air photos were available for Lost Shoe Creek courtesy of Parks Canada.  

The coverage extended to the limit of anadromous fish distribution on Lost Shoe Creek.  These 

photos were first scanned, and the digital images orthorectified.  The digital photos were 

orthorectified in PCI ortho engine following standard techniques (Appendix 2). 
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Second-growth information 

 

Current second-growth forest conditions were characterized using classification of RVT and 

stand structure from Poulin and Simmons (2001) (Fig 4).  They manually traced their typing on 

the 2001 air photos and presented their results as graphics in their report.  Their typed photos 

were orthorectified and the typing auto digitized in ArcGIS.  Where polygon boundaries were 

not completed on their graphics, the boundary was approximated using the polygon signature on 

the 2001 ortho photos.   

 

Original old-growth forest composition (RVT5) and riparian terrain units 

 

Timber polygons were delineated on the 1937 air photos by a certified interpreter following the 

criteria outlined in the Vegetation Resources Inventory - Photo Interpretation Procedures manual 

(BC Government 2002) To protect the photos, the typing was done on acetate overlays.  The area 

typed was 100 m either side of Lost Shoe Creek, the designated riparian zone.  Complete units 

were mapped, including when the polygon extended beyond 100 m.  Species composition for 

dominants and co-dominants was estimated to the nearest 10% by basal area.  The 1951 timber 

inventory photos for Lost Shoe Creek from MacMillan Bloedel were used to train the 

classification.  Height was estimated to the nearest metre for the polygon.  Species percentage 

was denoted by a subscripted number following the species label (e.g. Cw6Hw4 40 37 indicates 

60% western redcedar with height 40 m and 40% western hemlock with height 37 m).  The 

vertical complexity code of each polygon was also estimated.  Age was estimated as mature/old-

growth or immature, based on canopy characteristics.  The interpreter also delineated any areas 

of red alder, regardless of its percent composition of the polygon. 

 

In order to determine the original characteristics of the riparian zone, the 1937 photos were 

classified by terrain units following standard methods (Howes and Kenk 1997).  All fluvial 

terrain units and terrain units within 100m of the creek were typed.  Complete units were 

mapped, including when they extended beyond the 100 m boundary.   

 

The 1937 photos with typing on the acetate were scanned, for both the individual timber and 

riparian photos.  The scanned photos were georeferenced to the 1937 ortho photo base imagery.  

The polygons were then auto-digitized using ArcGIS to create shape files.    

 

Field methods 

 

Polygons were chosen that were accessible and had a range of stand structure types and RVTs 

(Tables, 1,2, 3, Fig 1).  The riparian old-growth forest in Sandhill watershed served as a control 

(RVT 5).  The Goldstream trail was also traversed, and the species composition of the stumps 

and remaining logs visually assessed to assist in groundtruthing the original forest cover (Fig. 1).   

 

There were two objectives for the field methods; groundtruthing the original forest cover as 

delineated on the 1937 air photos and gathering baseline second-growth stand structure data.  

Both these objectives were met using transects, either with the line intercept method (for logs 

from the original forest and coarse woody debris), gap transects (percent canopy cover and type) 
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or as variable-width belt transects for surveying stumps from the original forest and for second-

growth stand structure information.  Each transect was a total of 300 m in length in each polygon 

and was located within 100 m of the creek to stay within the riparian zone boundaries.  Transects 

were located on random bearings to avoid any bias in locating the transect.  If the random 

bearing did not traverse the polygon of interest, another bearing was chosen.  When the transect 

traversed out of the polygon of interest and the riparian zone, another random bearing was 

chosen.  Transects were contiguous except for TR4 where the active floodplain was not 

sufficiently large to encompass the entire transect length in one location and in TR6 where both 

old-growth riparian areas were sampled in Sandhill Creek.  In these cases, two individual 

transects were established in different locations of the same polygon type for a total length of 

300m.   

 

The transect was established using a 50 m tape along the appropriate bearing.  Measurements 

varied according to the variable of interest.  All stumps were measured within 5 m of either side 

of the transect for a total area of 500 m
2
 per 50 m of transect or a total area of 0.3 ha per polygon.  

Stumps were surveyed for species (species or cedar/not cedar depending on the degree of decay), 

decay class and diameter.  All trees and snags were measured within 3 m either side of the 

transect for a total area of 300 m
2
 per 50m or 0.2 ha per polygon.  Trees were measured for dbh, 

species and canopy position (dominant, co-dominant, intermediate, suppressed, or young) 

recorded.  All snags > 2m in height were measured for dbh and species, and decay class recorded 

using standard decay classes.  Coarse woody debris and logs were measured using the line 

intercept method along the transect.  The diameter, species and decay class of all pieces of wood 

> 10m in diameter and 2m in length were recorded.  If the wood had a cut edge, it was recorded 

as a log.  Gap transects were run along the transect following standard methods (Lertzman et al. 

1996).  Gaps were characterized by canopy (closed canopy, expanded gap, edaphic gap, canopy 

gap) and gapmakers recorded by species, mortality type (standing dead, uprooted, snapped or 

unknown) and decay class (young, medium, old, very old).  The alder were not yet in leaf, so the 

canopy area was estimated approximating where the crown would be if the alder were in leaf.   

 

 

Analysis 

 

In order to compare the old-growth and second-growth forest characteristics, a common point 

grid was first generated.  A point grid with each point 10 m apart (100 points per ha) was 

generated using ArcView for the riparian study area.  Each point had a unique id number that 

was consistent through all the analyses.  Each shapefile was dissolved, clipped to the point grid, 

and the attribute information for each point added from the shapefile using Spatial Join in 

ArcView. The different datasets used different criteria to create polygon boundaries, so 

boundaries were not common in any of the comparisons. Further, many polygons were small so 

had a relatively high area of boundary in relation to polygon size.  Thus, buffers were used to 

eliminate any errors from comparing points on polygon boundaries where extremely high errors 

were likely to occur.  The polygons of both sets of shapefiles used in the comparison were 

buffered with a 20 m buffer (10m inside and 10 m outside polygon boundaries.)  The combined 

buffer shapefile consisting of buffers from both the original shape files was clipped to the 

common point grid, and all points located in buffer areas were eliminated from the analysis.   
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A minimum of 100 points per class was considered necessary for statistical validity.  There were 

14, 477 points available for analysis of comparing the 1937 and 2001 forest cover, with very 

uneven sampling numbers (Table 4).  A minimum of 100 points was considered necessary for 

statistical validity so SH and YFC structure types were dropped from the analysis.( Roads were 

also not included).  For the remaining points, all the points were included in the analysis for the 

rarer types (Psd and Psm/d) and 5% of the points of the more common stand structure types 

(MFc, PSc, PSm).  The points were selected by generating a random number for each point id, 

sorting the points by random number (lowest value to highest) and selecting the necessary 

number of points.  E.g. for PSc, the first 372 points based on their random number rank were 

selected from the data table.  Results were presented as percentage of total points in each 

category.   

 

There were two types of analyses conducted for the field component of the study: 

correspondence of species composition between the original old-growth forest as determined on 

the 1937 air photos versus groundtruthing stumps and stand structural analyses, both  tree stand 

structure and canopy gap characteristics.  The original old-growth forest composition was 

determined for the sample polygons as a percentage of points based on a 10 m sample grid, while 

the species composition for the stumps was calculated as a percent of basal area.  Summary 

statistics were calculated for tree dbh and canopy gap characteristics.  

 

Results and Discussion 

 

Comparison of old-growth and second-growth forests 

 

Regardless of modern stand structure type or RVT, the original forest (RVT5) was primarily 

cedar-leading (Tables 5 and 6).  Even the second-growth forests that are now predominantly 

deciduous (PSd and PSm/d) were 97 and 100% cedar-leading historically.  There was no alder in 

the old-growth riparian forest.  With respect to original old-growth forest composition and 

height, the original forest was very productive with the majority of the average heights per 

polygon type in the range of 40 – 50 m (Table 7 and Fig. 5).  While the forests were cedar-

leading, pure stands of cedar were rare, and most forests were cedar in association with spruce, 

amabilis or hemlock.   

 

Original riparian zone conditions 

 

The riparian zone in 1937 consisted of a narrow active floodplain with Lost Shoe Creek and 

irregularly sinuous channel (I) (Fig.6).  There is a small area of fluvial veneer over the 

glaciofluvial sediments.  Otherwise landforms are glaciofluvial and marine in origin, with some 

organics and organic veneers.   

 

Groundtruthing and stand structure measures 

 

There was a very poor correspondence between the old-growth forest species composition based 

on basal area of stumps encountered in the groundtruthing versus species composition as 

determined by percentage in the point grid (Table 8).  However, the visual assessment of stumps 

along the Goldmine trail (a distance of approximately 1 km) was accurate as stumps were 
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predominantly cedar, as was 1937 air photo polygon.  The sample number of stumps was 

relatively small, especially given the high number of unknowns.  The high number of unknowns 

is likely due to the difficulty of distinguishing between spruce, hemlock and amabilis fir when 

there is very little bark present.  The unknowns are unlikely to be cedar, since cedar is readily 

distinguishable from the other species, even after several decades.  Given the small sample size, 

the groundtruthing is not sufficient to test the air photo interpretation for the entire polygon.  

These data need to be re-analyzed to test the correspondence between species composition of the 

stumps and the 1937 air photo polygon only in the immediate location of the transect, rather than 

the entire polygon.  For future projects, groundtruthing transects need to be longer to increase the 

sample size of stumps.   

 

Patterns of living stand structure as determined from the mean and standard deviation of dbh are 

typical of contrasts between second-growth and old-growth forests (Table 9).  Old-growth forests 

have a higher diversity in tree size, reflected in higher standard deviations in tree dbh than in 

second-growth forests.  The range of tree dbh in the second-growth is somewhat narrow, which 

is reflected in the small standard deviation.  Selective thinning to increase mean tree dbh would 

increase range in tree size and more rapidly approach old-growth conditions than natural 

successional processes.   

 

The comparison of gap characteristics between the second-growth and old-growth transects are 

typical of that between second-growth and old-growth forests (Tables 10 and 11).  In the second-

growth forest, the canopy is predominantly closed and when present gapmakers are young and 

die by snapping, likely as a result of wind disturbance.  Edaphic gaps (swamps and water) 

account for a significant percentage of gap creation as opposed to none in the old-growth forest.  

In contrast, the old-growth forest gaps have a higher number of average gapmakers and a broader 

range in decay classes and mortality types.  Gap creation by natural processes is beginning to 

occur in the second-growth forests, but not to the extent to which they occur in old-growth 

forests.  Artificial creation of gaps would be a straightforward way of accelerating that process 

towards old-growth conditions.   

 

Conclusions 

There has been substantial change in the forest cover in Lost Shoe Creek from its original old-

growth condition to modern day second-growth.  The original forest was predominantly western 

redcedar leading, but in association with spruce, hemlock and amabilis fir.  Currently, the 

riparian zone is dominated by red alder (Poulin and Simmons 2001), although there was no alder 

present in riparian zone, including on the active floodplain, in 1937.  The two deciduous stand 

structure types (PSd and PSm/d) were originally predominantly CwHwSs forests with an average 

height of 45 m, indicating a substantial change in forest structure and composition.  However, 

based on the average old-growth height values, the sites are productive and have the potential to 

respond to any restoration practices, such as selective thinning, designed to increase individual 

tree growth.   

 

The majority of Lost Shoe Creek was logged in the 1950s and 1960s, an era when many consider 

that cedar was not extensively logged because the wood was not as commercial valuable as other 

species.  However, based on the results from this study, that assumption about to past logging 

practices may be false.   
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Table 1. Transects established in Lost Shoe Creek and Sandhill Creek.   

Transect 

name 

Transect 

length (m) 

Stand 

structure 

type 

RVT Polygon 

area (ha) 

Polygon id 

TR1 300 PSm 4 16.5 4 

TR2 300 PSc 2 25.0 8 

TR3 300 PSm 3 4.3 15 

TR4-1 200 PSd 4 4.7 14 

TR4-2 100 PSd 4 4.7 14 

TR5 300 PSc 2 7.1 18 

TR6-1 150 Old-growth 5 n/a Sandhill 

TR6-2 150 Old-growth 5 n/a Sandhill 

 

Table 2.  Riparian vegetation types used to describe riparian forests (Koning 1999)  

 

RVT 1 is an area where conifer stocking is low due to competition from brush, insects, 

frost or disease 

 RVT 2 is a conifer-dominated site where high stocking densities have significantly 

reduced conifer diameter and crown development. They are usually pure conifer, but can 

be mixed stands of conifer and deciduous. 

 RVT 3 is a deciduous-dominated site with an understory of conifers. The overstorey 

usually consists of alder, but may have other deciduous species such as cottonwood or 

bigleaf maple. In most situations, the deciduous trees form a pronounced overstorey that 

has the effect of suppressing the growth and survival of conifers. 

 RVT 4 stands are similar in all respects to RVT 3 stands, but contain sparse (<100 

stems per hectare) to nil conifers in the understory. 

 RVT 5 stands are functional riparian sites or stands that contain all of the 

characteristics necessary to achieve a desired future condition for the site. They may be 

(i) mature forests or old-growth forests that are already in the desired condition, or (ii) 

young forests—even pole-saplings—that are on their way to the desired future 

condition. Evaluation of RVT 5’s is an important step in riparian assessment. These 

stands provide ecological rationale for treatment recommendations and help to 

determine the ―desired future condition or target stand‖ for an impaired site. 

 

Table 3.  Stand structure types used to characterize modern Lost Shoe forests (Koning 1999) 

Stand structure type Code 

shrub  SH 

pole sapling deciduous PSd 

pole sapling conifer PSc 

pole sapling mixed PSm 

young forest deciduous YFd 

young forest conifer YFc 

young forest mixed  YFm 

mature forest conifer  MFc 

 mature forest mixed MFm 
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Table 4.  Total number of points and points sampled for comparative analyses 

Stand structure 

type 

 

 

Number of  

points 

 

 

Number of  

points sampled 

MFc  4124  206 

PSc  7435  372 

PSd  143  143 

PSm  2513  126 

PSm/d  106  106 

Road  96  n/a 

SH  16  n/a 

YFc  44  n/a 

Grand Total  14477  953 

 

Table 5  Leading species in 1937 for stand structure types 

Stand 

structure 

type 

Leading species in 

1937 

 Percent 

leading 

species 

in 1937 

MFc Ba  2 

 Cw  96 

 Hw  2 

    

PSc Ba  22 

 Cw  71 

 Hw  5 

 Ss  3 

    

PSd Ba  3 

 Cw  97 

 Ss  1 

    

PSm Ba  2 

 Cw  96 

 Hw  3 

    

PSm/d Cw  100 
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Table 6.  Leading species in 1937 for RVT types. 

RVT  Leading 

Species in 

1937 

 

 

Percent 

leading  

species in 1937 

RVT2  Ba  4 

  Cw  85 

  Hw  10 

RVT3     

  Ba  2 

  Cw  94 

  Hw  4 

RVT4     

  Ba  1 

  Cw  99 

 

Table 7.  Comparative analysis between modern second-growth stand structure types and old-

growth species composition and average height in 1937. 

Stand structure  

type 

(n) 

 

 

 

Old-growth species 

composition (1937) 

Percent of stand 

structure type 

 

 

Average height old-

growth forest (m) 

MFc   BaHwCw 2  35.0 

(206)  CwHwSs 16  45.0 

  CwHw 18  37.0 

  CwSs 39  25.0 

  HwCw 1  34.0 

PSc  BaHwCw 21  39.7 

(372)  CwBaHw 11  40.0 

  CwHwSs 19  45.0 

  CwHw 14  37.7 

  CwPw 1  27.0 

  CwSs 22  45.0 

  Cw 5  37.3 

  HwCw 5  40.5 

  SsCw 2  55.0 

PSd   BaHwCw 3  40.0 

(143)  CwHwSs 91  45.0 

  CwHw 6  41.6 

PSm/d   CwBaHw 6  40.0 

(106)  CwHwSs 94  45.0 

PSm   BaHwCw 2  40.0 

(126)  CwHwSs 24  45.1 

  CwHw 32  42.7 

  CwSs 34  44.7 

  Cw 8  36.0 

  HwCw 1  37.0 



11 

 

 

Table 8.  Comparison of original old-growth forest composition from the 1937 air photos versus species composition of stumps for 

sample polygons 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Transect 

number 

Polygon id Stand 

structure 

type 

RVT Forest cover on 1937 

photos for polygon 

based on percent of 

points (see text for 

explanation) 

Stump species 

composition 

(percent by 

basal area) 

n (number of 

stumps counted in 

transect 

TR1 4 PSm 4 CwHw 88% 

CwSs 12%  

Hw 16% 

Ss 2% 

Unk 83% 

54 

TR2 8 PSc 2 CwHw 29% 

CwSs 49% 

HwCw 21% 

Hw 75% 

Unk 25% 

72 

TR3 15 PSm 3 CwHw 100% Cw 1% 

Hw 26% 

Unk 40% 

67 

TR4-1/4-2 14 PSd 4 BaHw 4% 

CwHw 88% 

Cw 7% 

Ss 1% 

Hw 12% 

Ss 54% 

Unk 34% 

16 

TR5 18 PSc 2 BaHw 25% 

CwHw 75% 

Cw 66% 

Hw 18% 

Ss 3% 

Unk 13% 

48 
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Table 9. Mean and standard deviation of tree dbh for all transects. 

 

 
 

 

 

 

 

  

   Species Average of DBH StdDev of DBH 

TR1 18.6 9.6 

Ba 20.5 14.4 

Cw 12.3 5.6 

Dr 23.5 7.0 

Hw 14.0 10.8 

Ss 11.7 7.1 

TR2 11.7 9.1 

Ba 16.3 11.4 

Cw 12.8 9.2 

Dr 17.7 8.6 

Fd 32.9 4.4 

Hw 10.7 8.3 

TR3 18.9 9.7 

Ba 26.7 8.4 

Cw 10.4 4.7 

Dr 20.0 6.3 

Fd 29.2 8.7 

Hw 16.6 9.2 

TR4-1 19.2 9.8 

Ba 15.7 5.5 

Dr 21.4 6.3 

Fd 21.8 5.3 

Hw 15.0 14.1 

Ss 16.7 15.3 

TR4-2 20.0 14.9 

Dr 25.5 6.6 

Hw 10.8 10.7 

Ss 30.1 22.8 

TR5 15.4 10.3 

Ba 21.7 11.5 

Cw 16.4 8.8 

Dr 19.1 6.2 

Fd 25.7 10.7 

Hw 12.9 9.4 

TR6-1 43.4 44.1 

Ba 51.0 7.1 

Cw 106.8 105.0 

Dr 4.0 n/a 

Hw 31.3 24.8 

Ss 71.0 73.5 

TR6-2 34.0 57.3 

Cw 110.3 99.8 

Hw 14.8 19.4 

Ss 96.0 n/a 
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Table 10.  Canopy characteristics for second-growth and old-growth transects. 

 

Transect Stand Structure  RVT Percent Canopy Layer (%) 

Name Type 

 

CC CG EG ED 

TR1 PSm 4 93 0 5 2 

TR2 PSc 2 81 7 12 0 

TR3 PSm 3 90 6 1 3 

TR4-1 PSd 4 100 0 0 0 

TR4-2 PSd 4 100 0 0 0 

TR5 PSc 2 100 0 0 0 

Average 

All second 

growth 

 

94.00 2.17 3.00 0.83 

Std dev 

  

7.67 3.37 4.82 1.33 

TR6-1 Old growth 5 3 67 31 0 

TR6-2 Old growth 5 14 37 50 0 

Average 

  

8.5 52 40.5 0 

Std Dev 

  

7.78 21.21 13.44 0.00 
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Table 11. Gapmaker characteristics for second-growth and old-growth gaps. 

 

Transect 

Number 

Stand 

structur

e type 

RVT 

type 

Number of 

gapmakers 

per gap 

(mean+  

1 sd) 

Percent of gapmakers by age class and mortality class (%) 

    Age class Mortality class % of all 

gaps with 

only 

edaphic 

gapmakers 

    Young Medium Old Very 

Old 

Snapped Uprooted Standing 

dead 

Unknown  

TR1 PSm 4 3.0 + 2.8 100 0 0 0 100 0 0 0 50 

TR2 PSc 2 1.5 + 0.7 66 33 0 0 33 33 33 0 66 

TR3
1
 PSm 3 2.0 + 1.7 100 0 0 0 100 0 0 0 0 

TR6-1 Old 

growth 

5 6.0 + 2.9 46 8 21 25 38 25 0 38 0 

TR6-2 Old 

growth 

5 9.0 + 1.4 8 4 50 38 13 25 0 63 0 

1
Sixty percent of the gaps encountered were due to stand age (the forest was too young for canopy closure to have occurred) rather than tree 

mortality.  These gaps were excluded from the analysis.   
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TR1

TR4-2

TR2

TR3

TR4-1

TR5

 
Fig. 1.  Location of sample transects in Lost Shoe Creek (see Table 1 for further explanation).  Blue dots are location of sample points 

at100 m intervals along the Goldmine trail.  
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Figure 2.  Lost Shoe Creek 2001 ortho photo mosaic 
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Figure 3.  Lost Shoe Creek 1937 ortho photo mosaic 
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Figure 4. Lost Shoe Creek in 2001 with riparian stand structure typing and RVT classification (from Poulin and Simmons (2001).  
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Figure 5. Old-growth forest in Lost Shoe Creek in 1937: Species composition with height classes (m). 
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Figure  6.  Terrain units for Lost Shoe riparian area in 1937. 
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Appendix 1:  Riparian Vegetation Types 

 
 



AppendixTwo:  Details of the Orthorectification Process for the Historical Air 

Photos 

 

Scanning Details: 

 

The air photos were scanned at 1200dpi from an Epson expression 10000XL-Graphic 

Arts scanner.  The resulting images were saved in grayscale, 8-bit, uncompressed tif 

format.  The scanner was setup to scan the photos without any software assisted 

enhancements (auto-exposure, auto-contrast, etc were turned off). 

 

The entire air photo was scanned.  That way, the photo details (recorded on the photo 

edges) and the photo fudicial marks were included. 

 

 Orthorectifying Details 
 

The scanned air photos were processed in PCI Orthoengine software.  A rough camera 

calibration chart was created (lens focal length, photo scale, and film format size).  An 

orthoengine air photo project was created to rectify and mosaic the historical air photos.  

The following outlines the processes used: 

Setup PCI Orthoengine project = Traditional aerial photography > Ground control points  

BC Albers projection, 0.5m resolution 

Lens focal length, film format and photo scale are recorded in the project setup files 

Photos are imported 

Fudicial marks are collected (black crosshair lines in corners of photos). 

Four to six ground control points (GCPs) are manually collected for each photograph 

from geo-referenced orthophotography 

GCPs are stereo’d to adjoining photos (where possible) 

DEM is used for elevation data (DEM is a TRIM 25m product) 

Four to six manually placed tie points are collected along adjoining photos 

Photos are clipped along edges to remove excess overlap between adjoining photos and 

to remove the photo boundaries 

Photos were rectified as geotiffs 

Geotiffs were tonal balanced to remove hot spots and other forms of uneven illumination 

 

The manual GCP collection was quite difficult.  Significant changes have occurred in the 

seventy year duration between the historical air photos and the modern-day orthophoto 

base.  The most significant changes are evident in the forest cover, especially areas of 

intensive logging.  This landscape change was predicted at the beginning of the project, 

but the difficulty in collecting ground control was unknown.  GCP collection in areas that 

have had little or no logging were straightforward.  The coastline, swamps, and mountain 

ranges have, for the most part, retained their features allowing GCPs to be collected 

without difficulty.  Generally, ground features such as rock outcrops and swamps were 

used as GCPs. 

 

Ground control points were selected from existing government orthophotography (TRIM 

orthophotography1999, 1m resolution).  Since we were only using the TRIM orthophoto 
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as our only form of ground control, the resulting orthophotos inherit the error of the 

ground control source.  In this case, the 1999 1m TRIM orthophotography has a 

horizontal accuracy of +/-20m.  There are also newly introduced distortions from the 

historical air photos and the historical air photo rectification process.   

 

In some parts of the TRIM orthophoto warping and alignment errors were evident.  

Please see the image below: 

 

Substantial effort was taken to ensure that the collection of ground control was as 

accurate as possible.  The RMS accuracy was monitored and high error points were re-

inspected to ensure the best possible fit.  The federal photo RMS was kept to below 

15mRMS.  The resulting orthophotos and mosaics were created with a 50cm pixel size.   


