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1- Digital Terrestrial Photogrammetry
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Figure 1. Location of study area
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Figure 2. Schematic position of the camera and indicator, along with two examples of images taken from trees
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Table 1. Comparison of digital camera results with the ground survey in estimating trees diameter
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Table 2. Statistical comparison of two methods in estimating the diameter of trees
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Table 3. Results of evaluation criteria for whole trees
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Figure 3. Value of % CV.RMSE in different diameter classes of diameter at stump height
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Figure 4. Value of % Bias in different diameter classes of diameter at stump height

ks olhes cops dop )‘_-‘3’?" P (ned i 2152 b3 3915 gl
S USS 50 JSb) 10,3 sdnline (g yt0 il ARV d)JaB sawdS ol o Jizud )90 Lo,
Caol (835l S cdls hyly o Bl AV-AA gawdS

8
n - B -%CV.RMSE
% N
3 6 N L’ - ~
9\ N N P ~ N
! 4 mR----F u
3
42
0
30-47 47-64 64-81 81-98 98-115
Sk slaawdS

Ao ply jlad Calisee (g lab sladawMS” 3 las il ypusd o pd Moy lde -0 IS5
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Figure 7. Value of % CV.RMSE in different diameter classes of diameter at top of trunk height
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Figure 9. Graph of % CV.RMSE trend in diameter estimation at different shooting intervals
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Extended Abstract

Introduction and Objective: Rapid, low-cost and accurate estimation of tree metrics in the
forest ecosystem is one of the challenges facing forest managers and inventories. Therefore,
given that the forest areas of northern of Iran, mainly deciduous and uneven-aged forests, are
covered with various tree species of different sizes, mensuration techniques could be developed
and established to suit the particular circumstances. Methods used in forest inventory should be user-
friendly, repeatable, relatively low cost, and also have high accuracy and precession for forest inventory
operation.

Materials and Methods: Thanks to technological advances in the photography industry, one of
the attractive and proposed methods could be the use of digital cameras, in which the potential
and performance of this method was evaluated to estimate diameter at different heights of trees.
For this purpose, using a digital camera which is mounted on a pre-designed horizontal index
and in different shooting distance, diameter at stump height, DBH, and diameter at top of trunk
for 108 trees, in REFTMU and in the altitude range of 750 to 1100 meters above sea level and in
autumn was estimated. The distance from each shooting station to each tree was captured using
the audio and laser rangefinder of the Vertex device as well as the laser meter.

Results: The overall results showed that at 95% significance level, there was a significant
difference with real data only in estimating the diameter at stump height. It is also showing an
underestimation in estimating the diameter at breast height and at the top of trunk, and in
estimating the upper trunk diameter, it was overestimated. The lowest amount of %CV.RMSE
was also observed in estimating breast diameter (4.99%).

Conclusion: The evaluated method showed that in the middle classes of metrics captured data, it
was more accurate and less error than the upper and lower classes. The results also showed that
with increasing the distance of the shooting point, the error rate was increased. Consequently,
the results of time study showed that the average operational time for capturing data in digital
camera and the traditional method were 3.88 min.tree™, and 3.42 min.tree™, respectively.

Keywords: Diameter at Breast Height, Forest Inventory, Remote Sensing, Short Range
photogrammetry, Tree metrics
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