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Summary

[Project purpose]

Bird strike is an accident in which birds, such as raptor, collide and die on the blade of wind power
generation facility, and has been increasing. However, basic data for this type of accident has not
been collected to address the problem appropriately. Thus, for installation of wind power
generation facility, propriety judgment may take longer time and it has become a challenge in

aiming to achieve both of promoting wildlife conservation and wind power generation.

From FY 2007 to FY 2009, the Ministry of the Environment has been promoting the proper
maintenance promotion project in accordance with the wind power generation facilities. For
consideration of the location for the wind power generation facilities, point of implementation of

environmental impact assessment and individual items to be consider were compiled as “Guidance




of facility location optimization for wind power generation related to birds (January 2011)”
(hereinafter referred to as” guidance “). Due to the lack of information on bird strikes, we cannot
continue to consider the location of the wind power generation facilities. Therefore, we must

collect additional information.

As far as we know, bird strike to the wind power generation facility is the top cause of death of
white—tailed eagle, which is classified as endangered Il class in the Red List created by the
Ministry of the Environment. Thus, it is important to collect knowledge about the sea eagle for
conservation of rare species. From fiscal year (FY) 2010 to FY 2012, bird strike prevention project
was promoted for sea eagle as a main subject. We have tried to understand the collision situation,

and examined the causes and effective measures to prevent the accident.

This project, which was based on the past project, was three—year project (FY2013-FY2015), and
aimed to create effective bird strike measures for bird especially for sea eagle. In the project, we
verified the draft measures to prevent the bird strikes in wind power generation facility for the
rare sea eagle such as white—tailed sea eagle and steller's sea eagle. We also collected knowledge

and information to update existing guideline.

(1) Verification of proposed bird strike prevention measures

(D Validation study of visibility (color) and audibility (sound)

Effect of painting to the wind turbine blade, installation of eyespot at the bottom of windmill and
audibility sound were intended to examine. Survey of effect of paint to the blade and eyespot were
carried out in Tomamae—cho in Hokkaido. In this year, the wind turbine had been stopped over a
long period of time, so we couldn’t adopt the data for analyzing tendency that the distance
between bird and the windmill after painting. When we compared the approach distance to the
windmill in FY2008, 2011 and 2013 when installation of painting to wind turbine blade was not
carried out with in FY 2014 when installation of painting to wind turbine blade was carried out.
Then we found a tendency that the distance between bird and the windmill became farther after
painting, which suggests that the painting is effective countermeasure.

Survey of the effect of sound generation was carried out in the Nemuro Peninsula. Starter pistol
used in athletic meet and whistle were tested for the reaction of the eagle. The pistol was
effective. The birds reduced the speed and looked at the direction of the sound in many cases. It
is not possible to get rid of the eagle by the sound. However, the sound was considered to be

effective to make them to be aware of the windmill.




(@Validation study of food resources

This is to understand the flight behavior of sea eagle due to the presence or absence of food
resources by controlling the food resources of the coastline. In this fiscal year, we conducted a
survey in the vicinity of the Nemuro Peninsula following the last fiscal year. Our result suggests
that since both white—tailed sea eagle and steller's sea eagle often flew pointing down for longer
time when food was available, interference by other eagles or crows increased and the risk of bird

strike was increased.

(@Development and validation study of the collision detection sensor

We performed three operation tests in June, July and October in this fiscal year, and improved
the detecting sensor. Three sensors were installed and the observation was started from
December 25, 2015. However, the sensor No2 fell off on January 10, 2016 and battery life was
exhausted in sensor No3 on January 14. The sensor running until the end of February 2016 was
only No1. Since the data had been written frequently, the threshold setting might be too low and
installation method of the sensor might not be appropriate. We summarized these causes and

ideas for improvement (draft).

@Development and validation study of a monitoring system

This is intended to perform a development and validation of an optical system that detects the
access of sea eagles to the windmill. We have developed an algorithm to identify the birds. Part of
the project was re—delegated to the Research Center for Advanced Science and Technology,

University of Tokyo.

Method to determine the type of birds by experts is found to use flight pattern of birds (flapping,
movement, speed, trajectory) as supplementary information in addition to discrimination in the
shape. In addition, with the rapid imaging techniques sophisticated in recent years, cameras with a
resolution of 4K classes have become available for consumer at affordable price. It was difficult to
apply the determination algorithm of still type image for the Web camera a few years ago. Since
this algorithm is now expected to link to the high resolution video camera in near future, we have
been developing a function of video trajectory detection by using the determination algorithm of
still type image, and introducing the particle filter. As a result, we successfully created a trajectory
detection function that enables to detect trajectory within 2 pixels error. With this function, it
became possible to detect the flight pattern of the sea eagle and to acquire the training data.
Further, as a method of bird classification, it has been shown to exhibit high performance for

detecting small objects out of the big picture by combining the detector based on a CNN, Fully




Convolutional Network and Super Parsing with the Support Vector Machine. At the same time, the
proposed method was shown to be capable of detecting a crow with a high degree of accuracy. In
the future, by performing an implementation of the practical system, it can be expected to reduce

the bird strike.

(2) Monitoring survey of the collision situation
In the time that seems to have a high collision risk of sea eagles, we installed two video cameras
for three months to shoot videos for collision of birds. These video recorded was hoped to
contribute to the validation of collision mechanism.
Collision accident did not occur during the observation period. We have been told that interaction
with other individuals was important from the collision video taken last year. Thus, we carefully
reviewed the video taken under the weather in which sea eagles were likely to appear

(1/29/2016). In 4 of 43 cases, we found 2 or more individuals were on the video.

(3) Cause investigation from flight status and collision situation clarified by the medical autopsy

of collision individuals

This project was re—delegated to the Institute of Raptor Biomedicine Japan Co., Ltd. For death
individuals of white—tailed eagles that were believed to have collided to wind power generation
facilities managed by the Kushiro Shitsugen Wildlife Center, medical autopsy was performed to
understand the collision situation of sea eagles. Combining with autopsy information, location
environment of wind power generation facilities where collision occurred and weather information
at the time of collision, we tended to discuss the crash cause. There were autopsy results of two

individuals in this year.

(4) Collection of the latest findings that contribute to update the guidance

Care should be taken so that we can reduce the impact on the birds from the planning stage of a
wind power generation facility. For a guidance containing knowledge, materials and preventive
measures related to bird strike, we collected and summarize the knowledge that contributes to the
update the guidance. In this year, we summarized the opinions expressed from following 3 projects.
‘Development project of adaptive management approach that has been promoted by the NEDO
(National Research and Development Institute of the New Energy and Industrial Technology
Development Organization)
-” Vulnerability map—making review meeting of wind power generation and the birds ” by the Wild

Bird Society of Japan




‘Poster presentation at the Ornithological Society of Japan 2015 Annual Meeting

(5) Installation and operation of study group.

We installed and operated the study group, which included experts of birds and wind power
generation facility. We also summarized the contents of the result that were carried out in (1) to
(4), and sought the opinion of the study group, including the summary of the result. Members of
the study group met on 5/13/2015, 3/11/2016 and 3/11/2016. The administrative office
described the findings that had been acquired, and the member of the study group discussed the

findings.
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