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Background and objectives: Google Earth images are a valuable resource for
understanding and studying the natural area's ecology due to their high spatial
resolution. Considering that these images have been available for many years, in
our country, these valuable data have not been used enough, especially in order to
study vegetation and optimal natural areas management. So, the requirement to
standardize the utilization of these images seems necessary to study plant ecological
units as a basis for natural resource management. In this study, a protocol for google
earth images visual interpretation has been developed to extract plant ecological
units using six key indicators of shape, texture, color, tone, pattern, and shadow.
Methodology: Related Google Earth images released in 2018 were used. Using the
Offline Map Maker software, images related to the study area from google earth
with the required maximum magnification (magnification -20) were used. Six key
visual interpretation indicators of images were used to prepare a protocol for the
plant ecological unit’s separation. In order to have sufficient repetition in defining
and applying these indicators, three experts were used. These three experts, having
the study area google earth images and based on this protocol, performed plant
ecological units’ visual interpretation and separation in GIS10.5 Arc software.
Finally, three digital maps were prepared. In order to evaluate the developed
protocol, a ground control map was prepared by field visit and taking 200
observation points of the mentioned units. After preparing the plant ecological units
maps by each expert, error matrix analysis was used for accuracy analysis and maps
validation. So that using the ground reality map obtained from the ground control
points for each map, the amount of producer accuracy, user accuracy, kappa index
of agreement, and overall accuracy were calculated separately.

Results: According to the key indicators of visual interpretation defined in this
protocol, each expert prepared plant ecological unit’s maps. The error matrix
analysis results show that the producer accuracy varied between 69 to 96%, but
in most units, they had a producer accuracy of more than 80%. In addition, most
plant ecological units with one dominant species had higher producer accuracy
compared to units with two species predominance. Regarding user accuracy, the
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accuracy varies between 63 and 96%. The second and third ecological units had
96% user accuracy. Kappa index of agreement also represents an agreement
between 68 and 95% for the ground reality map and the maps of the classification
(visual interpretation) of experts. While the seventh plant ecological unit
agreement is 68%, the first and fourth units 95% agree with the ground reality
map. For plant ecological units with two dominant species, in addition to producer
accuracy, user accuracy and kappa index of agreement have also decreased. The
overall accuracy of the maps produced by these three experts includes 93%, 80%,
and 90%, respectively, which have a good overall accuracy, which shows the very
high accuracy and spatial resolution of google earth images.

Conclusion: The results showed that there is a significant agreement between
experts in the visual interpretation of google earth images. Therefore, plant
ecological units could be separated and map prepared with relatively high
accuracy. By developing such protocol using key elements introduced, beginner
and inexperienced experts can develop maps with acceptable accuracy for better
management and different ecosystems organization. However, according to this
study's findings, it is recommended that this be used more for units that are
structurally different to provide more acceptable accuracy maps. Therefore, it is
recommended in areas where the vegetation composition is mostly dominated by
individual plant species, and the use of this protocol can lead to a more acceptable
accurate visual interpretation of google earth images.
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