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ABSTRCT 

Keywords: Great Cormorant, Kinmen, migration 

 

A. Background 

There are nearly 10,000 Great Cormorants wintering within Kinmen National Park 

and the large population of Great Cormorant has been the focal point and ecotourism 

and biodiversity conservation on the Kinmen islands. Kinmen National Park had 

conducted an ecological investigation on the cormorants from 2004 to 2006 and has 

continuously monitored its population size in the recent decade. However, its breeding 

grounds, migration ground, and foraging behavior remain mostly unknown. Typhoon 

Meranti in 2016 also devastated the trees of roosting sites in Lake Tzu. This project 

aims to employ satellite locators to confirm the breeding ground and migration route of 

the wintering cormorants in Kinmen and examine its activity range, behavioral pattern, 

foraging behavior, and habitat management. 

The specific objectives of this three-year project include: 

(1) To capture cormorants in its main roosting sites in Kinmen (Lake Tzu, Lake 

Lingshui, and Lake Yanming) and release them after banding satellite locator 

(at least 12 individuals) in three years. 

(2) To determine daily activity pattern and movement routes of the wintering 

cormorants in Kinmen and its breeding grounds and migration routes by using 

satellite locators. 

(3) To monitor the population dynamics of cormorants in each roosting sites and 

investigate environmental factors of its daily activity. 

(4) To observe the feeding range of foraging tactics of cormorants. 
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B. Methods 

To determine the migration routes and breeding grounds of the wintering 

cormorants in Kinmen, the project employed KoEco GPS-GSM solar-powered satellite 

transmitters and attached the transmitters to individuals captured in Lake Tzu, Lake 

Lingshui, and Lake Yanming. The satellite locators were set to transmit hourly from 

04:00 to 19:00 and every three hours after 22:00. The project had attached and released 

three cormorants from January to April 2020. 

Investigators of this project conducted full-day observation from 1 hour before 

local sunrise and explore the daily activity pattern, movement routes, population size, 

and exchanges between the roosting site, with the aids of satellite locators. From 

January to April 2020, this project has been conducted such behavior observations at 

least 3 days per month on populations in Lake Tzu and Lake Yangming. The 

investigators selected banded or distinct individuals of cormorants, conducted focal 

observations on the selected individuals as long as possible, and continuously recorded 

its foraging attempts, duration of the diving bout, and success rate of foraging. 

 

C. Major Findings 

This project has completed scheduled tasks for this year, and the major results and 

conclusions include: 

(1) The population size of cormorants roosting in Lake Tzu significantly 

decreased in 2020. The possible reasons include the trees in the roosting site 

have decimated, and there was very low precipitation in 2019 and 2020, both 

affected the habitat quality of the Lake Tzu roosting site.  

(2) The population size of cormorants roosting in Lake Yangming observed 

significant monthly and yearly variations, suggesting unstable population 

composition. For example, the population size of cormorants roosting in Lake 
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Yangming in late October was about 1,000 in 2020, 1,607 in 2015, and less 

than 100 in the other years.  

(3) The population size of cormorants roosting in Lake Lingshui decreased 

significantly from 2018 to 2020, possibly due to the severe drought during this 

period of time. 

(4) The cormorants of Lienyu mainly roosted in Lake Xi Reservor, with about 90 

individuals in early November. However, the roosting site is very close to the 

road and the roosting cormorants are very likely to be affected by the 

approaching cars and tourists. 

(5) The project has banded 3 cormorant individuals and released one (K-1) in Lake 

Tzu and two (K-2, K-3) in Lake Yangming, from January to April 2020. 

(6) Revealed by the reported locations of satellite transmitter, K-1 started spring 

migration on April 8 in 2020, covering at least 2,212 km in 18 days. The final 

reported location of K-1 was located Liaodong Bay, where should be its 

breeding ground, and presumably entered the no-signal zone afterward. The 

K-2 and K-3 individuals did not observe spring migration. 

(7) With the stagnated locations reported by satellite transmitters, K-3 was found 

dead for days with a carp carcass filled in its gap. It is assumed that K-3 could 

not successfully swallow the fish and died by starving. 

(8) In their spring migration, the cormorants wintering in Kinmen mainly moved 

during day time (5:00-19:00) and frequently visited many stopover sites and 

staging sites, mostly rivers, reservoirs, lakes, aquaculture ponds, and estuaries. 

(9) The reported locations of two cormorants (npu1912 and npu1925) tagged with 

satellite transmitters by the National Pingtung University of Science and 

Technology in Ougu Wetland revealed the individuals possibly bred in Daking 

National Wetland Park in Helongchang Province and in the Argen riverbank 
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bordering China and Russia.  

(10) The preliminary results suggest that the cormorants wintering Southeastern 

China and Taiwan could fly over mountain ranges over 2000 m and fly across 

the sea to shorten flight distance during spring migration. 

(11) The polylon buoys of oyster farms between Daden and Outou have been 

removed from 2020.  This destroyed the resting sites of cormorants and 

subsequently changed the foraging bevavior and movement pathways of 

cormorants. 

(12) The movement pathways of cormorants returning from sea to Lake Tzu in the 

late afternoon were mostly between Huhsia Stronghold and Nanshan Patrol 

Station and rarely flew through Dike Tzu, which is different from the 

movement pattern in 2005. 

(13) There is a sandbar emerging during low tides between Ushachia and Outou 

and lasts for about 1 hour. This sandbar was not observed in the 2005-2006 

observation period of previous study but now serve as resting sites for the 

cormorants.  

(14) In addition to the ñwhirlingò and ñraftingò group foraging tactics, the 

population roosting in Lake Yangming had been observed another group 

foraging tactics, in which dozens of cormorants swim and dive in the same 

direction. The pattern, individual effect, time budget, and foraging success rate 

will be monitored in the subsequent study. 

 

D. Suggestions 

This project provides two immediate actionable suggestions and one long-term 

suggestion. 

Immediate Actionable Suggestion 1: Investigate the growth, survival and natural 
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regeneration of Casuarina in the roosting site of Lake Tzu. 

Organizer: Kinmen National Park 

Co-organizer: National Taiwan University 

 The roosting site in Lake Tzu is an important habitat for Great Cormorants in 

Kinmen but had suffered by typhoons, aging, and competition from morning glory. It 

is recommended to conduct vegetation investigation in summer for scientific basis of 

future replanting or habitat management. 

Immediate Actionable Suggestion 2: Install decoys and play sounds of Great 

Cormorant in the roosting site of Lake Tzu  

Organizer: Kinmen National Park 

Co-organizer: National Taiwan University 

 The habitat quality of the roosting site in Lake Tzu has been degraded in recent 

years. In order to attract cormorants, it can be considered to install decoys or play the 

sound of Great Cormorant in the suitable roosting sites of Lak Tzu. 

 

Long-term Actionable Suggestion 1: Divert water to Lake Tzu and replant 

Casuarina in the roosting site of Lake Tzu.  

Organizer: Kinmen National Park 

Co-organizer: National Taiwan University 

 Kinmen recorded historically low precipitation in 2019 and 2020 and many 

waterbodies have dried up and impacted the wintering cormorant populations in Lake 

Tzu and Lake Lingshui. It is suggested to divert water into both lakes and replant 

suitable trees along the lake shores. 
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Ϛ    

Ϛ ṅשׁ   

  ᴯὑὧṸð ЄᵓṸ ɎEastðAsian-Australasian FlywayɏП

Ȳ Ȳ ϜỨ)118צפּ Ȳ2019)ȲẔМ Єᾼ

(Phalacrocorax carbo)╥ і Ϣ ᾃ ᾼ ȴ  П ὑḕ10דѣ

ᴟ ד 4ѣỏ ὑ ȳы ȳ Ὑ ế ᾼ Ѭ цᴫ ПѤ ὭȲ

ẔМϭѿ ᾼỏ Ɫ Єȴ Єᾼ ⇔ҍ ֯ Ὕ ҏᾼᶇ

ố Ȳ ῏ Ϛ Ӗ ד╥ ѿᶱ ᾼ ȴ ╥   ֮ П

Ӣ ȳ ṎȳӢ ѱὁ ȳἨ╥Ӣᾬֵ ἤ’ṎȲ ПӢ

▲ Ӣᾬ ἤ Ȳ ╥ЛҠἨ ᾼӇ ȴ֪ױȲ   е ᾼ

Ӣ ἤ ᴩ Ϥ Ȳṳ∂Ӵᶙ ᾼ’Ṏׁשṅȳ Ṏц Ӣ

Ȳѿ‚    е ПӢᾬֵ ἤ’Ṏѿц    ԏПӘ

ȴ 
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ϡ  ṅӭᾼשׁ 

Ӑׁשṅ   ⇔ҍ ᴩ ֮ȳѡ ♄ ȳה

ȳỏ ֮ ᾼ ӻ☼ ᾓȳ ᴷ ᴩⱢ Ὼ ֮ ᾼ

цỏ ֮ ᾓ Ἥ Џᵂ ӭȲṳ ҏӑẃ   П

ц∂ ∟ Ѡהȴ 

Ӑׁשṅ Ɫ3ד ȲӐ Бᶙ1ד2020כѣᴟ12ѣЏᵂ ӭȲẔ

⇔ד֢ ӭ ֽϯ: 

 (ד2020 )ד1

Ϛȳ֯  ֢ ỏ ֮(ѻ Ɫ ȳ Ѭ ȳ Ὑ ) Ὅ Ȳׄ ╦ứ

ᴯ ∟ ὍȲṳὑ צἬכвᶙד3 ╦ ὍЏᵂȴ(Ӑׁשṅ ╦

Ὅ Ӑ 12ѿϱȲ Ҡ ὑϱ 3 ỏ ֢֮ׄ ᴟ

ю1 ѿϱȴ) 

ϡȳѿ ╦ Ȳ ֢ỏ ֮ ֯  ֮ ᾼѡ ♄ цה Ȳ

ѿцḷ ֯ ֮ ȴ 

Ϯȳ   ֢ ỏ ֮ᾼ Ȳц Ẕѡ ♄ ᾼ ֪Іȴ 

ҳȳ ᾼ ц ȴ 

 

 (ד2021)ד2

Ϛȳ ד1 ὨȲὑ  ֮ ᾼ ȳ Ѭ ц Ὑ ԛ ᴩ ╦ứᴯ

ὍЏᵂȴ 

ϡȳѿ ╦ Ȳ ֢ỏ ֮ ֯  ֮ ᾼѡ ♄ цה Ȳ

ѿцḷ ᾼ ֮ ȴ 
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Ϯȳ   ֢ ỏ ֮ᾼ Ȳ ֢ỏ ֮ ╥ᵡצ ӻ☼ȴ 

ҳȳ ᴷ ᾼ ᴩⱢ Ὼ ֮ П ȴ 

Хȳ ▲ ỏ ֮вᾼ Ѥ׀♄цḆ ᾭᾓȴ 

 

 (ד2022)ד3

Ϛȳ ֥ ▲ц֮ иέȲ ứ ỏ ֮ᾼ ֪Іȴ 

ϡȳ    П Ἥ Ȳѿц֢ỏ ֮╥ᵡצ ֕оἨ ЛṜ

Ȳṳ Ẕ҃ỏ ֮ ᴩѩ ȴ 

Ϯȳ ứ  ⇔ҍ ᾼ ֮ц ȴ 

ҳȳ ứ   П ṳ∂ ∟ Ѡהȴ 
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Ϯ  ⇔ Ὑ 

Ṽ ᴩ ⇔ῶ(ῶ 1-3-1)ȲӐד⇔Бᶙ֢כ ◕Џᵂ ӭȲ֢ ӭכ

Ὠв ҏ Ὑ ṓῶ1-3-2ȴ 

ϚȳӐ М ᵫБᶙכПЏᵂ ӭ 

(Ϛ) Бᶙ1ד2020כѣᴟ4ѣȳ ȳ Ὑ ц Ѭ ỏ ֮П

▲циέȴ 

(ϡ) Бᶙכ ỏ ֮ П Ὅ1 ц Ὑ 2 Ȳᶁׄ KoEco 

Ibis-300 GSM-GPSы ╦ ȴ 

(Ϯ) Б ḕѣ֫ П ᴯ ᴩῴḔᾼ иέȲцЛ֝ỏ ֮

ᾼ ӻ☼ᾭᾓȴ 

(ҳ) Бᶙכ ד2020 1ѣᴟ 4ѣὑ ц Ὑ ỏ ֮ᾼ ѡ ᴩⱢ

ה ᴩⱢ Џᵂ ӭȴ 

ϡȳӐ Ӓ ᵫБᶙכЏᵂ ӭ 

(Ϛ) Бᶙכ ד2020 10ѣᴟ 11ѣ ȳ Ὑ ц Ѭ ỏ ֮

▲иέȴ 

(ϡ) ═ ὑ ȳ Ὑ ц Ѭ 3 ỏ ֮ ὍȲṳׄ ы ╦

ȴ 

(Ϯ) Б ḕѣ֫ П ᴯ ᴩῴḔᾼ иέȴ 

(ҳ) Бᶙ11-12ד2020כѣ נּ ȳ Ὑ ц Ѭ ᾼѡ ᴩⱢ )

Ȳṳה ỏ ֮ П ֪Іȴ 
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ῶ 1-3-1 ᴩ ⇔ῶ 

Џᵂ ӭ 

 ד2020

1ѣ  2ѣ  3ѣ  4ѣ  5ѣ  6ѣ  7ѣ  8ѣ  9ѣ 10ѣ 11ѣ 12ѣ 

Ὅ  Ʈ Ʈ Ʈ Ʈ       Ʈ Ʈ 

▲ Ʈ Ʈ Ʈ Ʈ       Ʈ Ʈ 

иέ  Ʈ Ʈ Ʈ Ʈ Ʈ Ʈ Ʈ Ʈ Ʈ Ʈ  

ᴩⱢ  Ʈ Ʈ Ʈ Ʈ         

М ᵫ      Ʈ       

Ӓ ᵫ           Ʈ  

ᵫ֙ẚ            Ʈ 

⇔ ᴍиѩ 10 20 30 35 40 45 60 70 80 85 90 100 

 

Џᵂ ӭ 

 ד2021

1ѣ  2ѣ  3ѣ  4ѣ  5ѣ  6ѣ  7ѣ  8ѣ  9ѣ 10ѣ 11ѣ 12ѣ 

Ὅ  Ʈ Ʈ Ʈ Ʈ       Ʈ Ʈ 

▲ Ʈ Ʈ Ʈ Ʈ       Ʈ Ʈ 

иέ  Ʈ Ʈ Ʈ Ʈ Ʈ Ʈ Ʈ Ʈ Ʈ Ʈ  

▲     Ʈ Ʈ Ʈ Ʈ Ʈ Ʈ   

М ᵫ      Ʈ       

Ӓ ᵫ           Ʈ Ʈ 

ᵫ֙ẚ            Ʈ 

⇔ ᴍиѩ 10 20 30 35 40 45 60 70 80 85 90 100 
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Џᵂ ӭ 

 ד2022

1ѣ  2ѣ  3ѣ  4ѣ  5ѣ  6ѣ  7ѣ  8ѣ  9ѣ 10ѣ 11ѣ 12ѣ 

֮ иέ Ʈ Ʈ Ʈ Ʈ Ʈ        

֮ ᾓиέ Ʈ Ʈ Ʈ Ʈ Ʈ        

Ӵ  Ʈ Ʈ Ʈ Ʈ Ʈ Ʈ Ʈ Ʈ Ʈ Ʈ Ʈ  

       Ʈ Ʈ Ʈ Ʈ Ʈ  

М ᵫ      Ʈ       

Ӓ ᵫ           Ʈ Ʈ 

ᵫ֙ẚ            Ʈ 

⇔ ᴍиѩ 10 20 30 35 40 45 60 70 80 85 90 100 
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ϡ  ѝ иέ 

Ϛ    ⇔ҍ ד  

   е ὑ ᴟד1999 ד2002 ỗ    М ᴫ ᴔ Ϣ

ᴩ   ҍᴩⱢц ᾼׁשṅ ( ᴫ Ȳ2000ȳ ᴫ Ȳ2002)ȴ

֯  ᾼ ȳ оȳỏ ֮иӁȳв ֮ ПиӁ

ȳц ҏỏ ֮ᾼ Ѡ֣ȲẔ ᾼ ֯פּ 5,000ᴟ

7,000( ЊֽȲ1999ȳ ᴫ Ȳ2000ȳ ᴫ Ȳ2002)ȷ2004דᴟ2006דỗ

Ӵ Є ϜỨ ᴩ Ӣ ṅѿשׁ▲ ứἤ֝ᴯ ᶾ  

 ⇔ҍ ПҠ ֮ẃ Ȳṳѹ ֯ ֮ПӢ ἤ(ϜỨ Ȳ

2005)ȲẔ⇔ҍ ᾼ 10,000ᴟ11,000П֯פּ ȲẔМѿ1ѣῴ Ȳ

9,700ỏפ10,500ȲẔМּצפּ ὑ (ϜỨ Ȳ2005)ȷ2018ד ᴩ  

Ӣᾬֵ ἤ иέ    е ὑ ᴟד2014 ד2017

ứ ▲ נּ Ȳ ḕ10 ד ѣ ὂ ױ   ֵⱢ ╦ Ȳ

ủ Ϥҍщ ᾼ Ϸ П сȲ12 ѣᴟ ד 2 ѣ ᾼ פּ

10,000ᴟ12,000ȲẞϠ 4 ѣῴ ⁄ Є юᴟ 4,000 ҿҢȴ֯ד

Ѡװ Ȳ ᾼד 2016  ד ц 2017ד ȳ2015ד 2014  юὑ 1,300ᴟ

1,600 Ȳᵀ оЛЄȲ ӱ Ὼ 5 ֯ד  ֮ ᾼ ᾭᾓ ứ(  2-

1-1) (ϜỨ Ȳ2018)ȴ 
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2-1-1иέ2014דᴟ2017ד о 

ẃ ȸ   е ȳϜỨ (2018) 
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ϡ  ɔ ӣ֝ᴯ иέ ᴓѪ Ẕ ֮ 

ῺדȲ   Ь═ ứ оȲᵀ╥ ṷ

ᾼ ֮ȳ ȳ ⧵צ⁄ ϚḔᾼ ȴ ҟ ὑ  

ᾼׁשṅֵ ὑ  ⇔ҍ Ӣ ц ἤȲ ὑ ṷ ṅ ᴶᴖẃȲѿцẔ֯

֮П ἤ Ӣ Ȳ⁯Ь Ɫ Ϥᾼ ȴ֪֯ױ ϜỨד2005

ᴩ Ӣ ṅשׁ▲ ὑҍủן ȳы ȳᴫ ц Ѭ ֮

ᾼᴓѪȲҫ֯ ד2006 ủᴟМ Є ᴂעӓ ᴞ ’ ȳ☻ᾈᴞ ’

ȳϮᴂᴞ ’ ȳ ṭᴂ☼ ȳ ᴞ ’ Ȳв ҡᴞᾙ Пẻ

Ȳ‌ ‌ע ᴞ ’ ȳӓ ȳц ȲѿцѡӐ῀ֵҙ 10

Ȳ ᴓѪȲṳ Ẕ Ӣ ἤȴ Ӧиέȳѩ ᴓѪМ ȳ ȳ

ế ứ֝ᴯ ᾼѩẂȲẔ Ὠ ὑ   ẞᾼ ᴓѪМȲ ц ѩẂ

ᶁᵅȲ ╥֯ ⇔ᾼ Ȳѹכ ֮ ᾼֵ ᴓѪМȲ ц 18O ᾼиӁ

ṭ☼ ȳ῀ֵҙ ȳ‌ ֮ПᴓѪЛד Ȳ֪שׁױᵒ֯  ⇔

ҍᾼѻ Л╥ẃᴞὑױ 3֮ (ϜỨ Ȳ2006)ȴⱢ֪ ṷҠ Ȳ

֥Ὼדѡ цП ╦ứᴯ Ȳ ϚḔ   ⇔ҍ ᾼ ֮ц

Ȳṳ Ϥ ֯  П♄ ȳᴩⱢ ȳה ᴩⱢц

ȴ 
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Ϯ    ⇔ҍ ᾼѡ♄ ᴩⱢ  ה

Ṽ ד2006 ᴩ Ӣ ṅשׁ▲ ứы ц ᴩԓѡᾼ

ѡ♄ ᴩⱢ ȴ♄ ὑы ֮ ᾼ Ὼ ᾼϢṞ♄ Ȳѹы  

Ὼ Ṇ Ȳ ȲѠ― Ϣ ѿṞ ᴩ ȴ Ϣ ὑ

ѡ щ 6 ›ὂ ы Ȳ ᵛ ҵῶẓצὙ ȳὔὑ Ẕ҃

ᵑП Ɫ ӭ Ȳѿ М (focal sampling)П ѠהȲ═ ֮ ṳּנ

12Њ ( 6 ᴟ18)вПᴩⱢȲṳּנ ᴩⱢ Ӣᾼ֮ ȲẔ Ὠ

Ἤצᾼ ѻ ♄ ֯ЄȳЊы ᾼ в( 2-3-1)ȴ֯ ֮ Ȳ֪

ֵȲ ᾎ╚ҏẓ Ϛ ϡ П ᴩ Ȳ ᷄ Ὅ∟ẓצ

П ᴩ ѡᴩⱢ ( ᴥ 11 ế ᴥ 1 )ȴױҵȲ ֮ ᾼ

Ӫщֵѿҏ ПѠה ᴩ Ȳѹ כ Ȳӭ

ὑ в ѿ ȴ֪ױ ᴞϱр6 Ȳѿ М Ѡה═ ֮

ȳּנ ӭ ᾼᴩⱢȲ ӭ ὑ в ᾎ Ȳᵛѿ ᴩⱢ

҅ῶ ᴩⱢȲ═ נּ ᾿ᴟ᷄ẞӭ Ἠ╥ Ӷ ⱢѦȴẒ֮

ᶁ נּ ҏ ȳ֮ ȳᴩⱢ ӭȲᴩⱢѠ נּ⁄ Ҕ╗ ȳ ᴩȳ

ȳ Ѭ ӭȲ Ὠ 11ὑ  ֮ ᴟю Ϡ30щȲѹ ╥֯

ỏ ֮ ֝Ϛ ὬἨ╥Ẕ ῺὬ ϱ Ȳ ӱ צ ֻ ὬὑỆ

ứᴯ ᾼ ἤ(ϜỨ Ȳ2006)ȴ 
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2-3-1ы ֮ ♄  

ẃ ȸϜỨ (2006) 
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ҳ    ⇔ҍ ᾼ ᴩⱢ  ה

ד2006 ᴩ Ӣ ṅשׁ ứы ц ֮ ᴩԓѡᾼ

ᴩⱢ ȴ֯ױ ᴩⱢП ứ Ɫ֯֝Ϛ Ѭ вȲ═ ᴩ ц ѬП

ᴩⱢȴ Ѭ Ȳ⁄ Ɫ װ ᴩⱢ Ѧȴ ὑв Ѭ ᴩ3

щԓѡᾼ ᴩⱢ Ȳ ᾼ3 ӂᶁ ѡ Ɫ 9.67װȲֵ

֯ 8:00 ᴟ 15:00 П ȴὑỂ П Ȳ⁄Єֵ֯ 8:00 ᴟ 

12:00 П ȴ Ѭ═ иȲв Ѭ П Ȳ Ѭ═

ӂᶁⱢḕהּ 18.25 װȲ90 צ %ѿϱᾼ Юὑ 5 ּהᴟ 30 ּהП ȴḕװ Ѭ

ȲЄֵ֯ 10 еѐѿвȴḕװ Ѭ∟Ȳ3.16 צ %ПѩẂצ М Пכғ

ȴ95 %ѿϱὑ ỏ ᾼ Ȳ Ғ ȲᴖѹḕщЄֵ

ᴩ1װ Ȳ ∟−юԛ ᴩ ȴ иⱢɦ ɧה

цɦ ɧ2ה Ѡהȴ ה ҏ ὑ П Ȳ ה ⁄

ֵҏ ὑ ῺỴ ПѬ (ϜỨ Ȳ2006)ȴ 
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Ϯ  ṅѠᾎשׁ 

Ϛ    ⇔ҍ ᾼ  

ῺדẃȲӢᾬּנ ɎBio-loggerɏ ѡ כ ц цоȲ ᾼנ

(radio tracking)ẞ נּ╦ (Satellite tracking)ȳ֮ ứᴯ (Geolocator 

logger)ȳԓ ứᴯṆ ן (GPS locator)ȳpassive integrated transponder(PIT tags)

цњ ứᴯ (Global System for Mobile Communication, GSM tracking)

ᶾ( Fiedler 2009)Ȳדּ ẁֵаоᾼᶾ ᵂⱢ ᵗּד )ṅПӣשׁ ᶕ Ȳ

2016)ȴ 

ӐׁשṅṿӣKoEco GPS-GSM ₤ WT-300 Ibisы ╦ ( 3-1-1)

ὑ   ȳ Ὑ ц ᾼ Ѭ ᴩ Ὅᵂ ( 3-1-2)Ȳṳ ◘ Ҡ

₤￼ ה ứȴ Ἇ נּ▲ Ȳ ♄ ѻ ֯ ᴟ Ȳ

ỏ юצ  ᾼ Ȳ֪ױӐׁשṅὑGPS-GSM ᾼ ן ứ֯♄

◕4:00ᴟ19:00ḕЊ נּ װ1 ᴯȲỏ 22:00∟ ֵ֫ẞ  ֢

ỏ ֮ ԅ Ȳ֪ױ ן ḂⱢḕ3Њ נּ װ1 ᴯȴ ᾼּנ Л

Ҡѿᶙ ᾼּנ   ⇔ҍ ᾼѡ ♄ цה ȲӼ ֯ḕ

4ѣד ҖΌᴟ ֮ Ȳּנ Ẕ ḷ Ἤ֯ᾼ ֮ ȴ 

ױ ы ╦ в∂ԓ ứᴯṆ (Global Positioning SystemȲGPS)Ȳ

Ҡứ נּ Ἤ֯ᴯ П Ȳԛ ԓ ᴩ Ṇ (Global System for 

Mobile CommuicationȲGSM)vἬ ᴩ ֮үȲ GPSᾼứᴯ ᴟ

ᵂ Ȳԛ ֣ ϯ ứᴯ ȴ֪ױ צ֯

ᴩ П вИ ҏẃȲ ֯ḥצᴩ П֮ Ȳ

Ԓ᷂БứᴯП ֯׀ вȲ∕ П ẞצ П

֮ ∟―Ҡ ϚẆ ҏẃȴ ╥ṿӣы ᴃȲ֯Ӕ ᾓϯҠѿ

ѿϱᾼד1═ ỄȲד ᾼ ╦ ȲGPS-GSM ᾼ ⇔ Ȳ
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ӭ›Бצ ẃ ṅשֵׁ Ởṿӣ Ȳ ᴩ ♄ ế ᾼׁשṅ

( ЊֽȲ2015)ȴ 

 

3-1-1ӐׁשṅṿӣПKoEco GPS-GSM ы ╦  

ẃ ȸӐׁשṅ ὁ  

 

 

3-1-2Ӑׁשṅ ὍП ỏ ֮ 

ẃ ȸGoogle EarthȲӐׁשṅ ᵂ 
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Ɫ ᴩ ׄ ы ╦ Ȳ Ẕ ᴩⱢц ȲӇ

Ԓ Ὅ ♄ ȴӦὑ ἤ ȳ ₤ ЄȲ ד2006 ᴩ ד

П ṿӣ ȳ ȳ Ἱה ṳ ֥Ѭ ѠהȲẔכ צ ȴ

Ӑׁשṅ⁄ ᴕϱ ᾼ Ὅᶾ ȲṳҒѿḂṏȴѿϯ ֢ Ὅᶾ ᾼ ᴩѠᾎȳ

ц Ϛ Ὑȴ 

Ϛȳ  

╥ӭ› Ὅ ṓᾼᶾ ПϚȲ ứ ὍП Ἠ ₤ ứ

֥ᾼ ӭЄЊȲṳ֯ ừᾼ ▐ Ȳ▐ Ѡה⁄Ҡ ֮ᾭᾓ▐ Л֝ᾼᶮ

 ȴה

(Ϛ) ▐ Ѡהȸὑ Ὅᵂ ›ЃȲ Ԓ ӭ ὑỏ ֮ᾼ♄ Ȳ

ѿ ’ ▐ ᴯ ừȴ ᴩ ֣ ⇔Ȳ▐ 2-3mפּ П

ȴ 

(ϡ) ȸ 

ȸ(1) Лὔắ ȷ(2) ᶶ ȴ 

ȸ(1) П ᴩ ⇔Ȳ Ἤ ▐ ⇔Ḇ ȷ(2) 

ϩṏֻȳ ἤ ȲЛὔϱ ȷ(3) ה ∕ ϱ Ȳ

 ȷ(4) ὔצẔ҃ ϱ ȴ 

 

ϡȳ  

Ṱ֪ ―ἤᴖ ӣὑ֮ᶮ ᾼ֮ Ȳ Ṱ Ϛ

Ệứ (ֽ Ϛ Є )▐ ( )ȴ 

(Ϛ) ▐ Ѡהȸ Ṱ ὑӭ ҏḥ П ὬἨ ȴׁ֯ש

ṅ Ҡׄԓὂ П ᵛ▐ ȴḕ ᾿ еиɎ 10 פּ

ӐП   Ɫ 9 Ĭ 9 cmɏȲЛṿӣפּ Ȳᵛ֫ןȴ 

(ϡ) ȸ 

ȸ(1) כӐᵅȷ(2) ― ȷ(3)ҠЄ ᾼ▐ ȷ(4)֥֮֯ᶮ
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Ɫ ᾼ ȷ(5) Лὔ כ ᾼ Ϻȴ 

ȸ(1) ∕ Ϥ Ȳ Ὅ ᵅȷ(2) ᾼ ᵂ

Џȷ(3) ἤ Ȳ ᵍ Ϥ ȴ 

 

Ϯȳ ה Ṱ 

ה Ṱֵ ӣ֯ ὍѬ ȴὑ вὍ ᵮіѬ ϤȲ

Ẕ Ѐ ⱢҬ ᵀ ᾎҏᾼᶮהȲ Ӧױ Ѡה ֯ вȴ 

(Ϛ) ▐ Ѡהȸṿӣ ҏϚ  ᶮᾭȲ̓ ẞ

Ѐ ― Ȳṳ Ҭ ֣ Ϥȴ 

 (ϡ) ȸ 

ȸ(1) Ҡ  ▐ Ȳѹ ▲Ϣ Л ∕֯ Ṱ Ὼȷ(2) ҠЄ

▐ ȷ(3) Лὔ כ ᾼ Ϻȴ 

ȸ(1) ∕ Ϥ Ȳ Ὅ ᵅȷ(2) ▐ ЏȲ

ѹ ֵϢϩϚ ᵂȷ(3) ἤ Ȳ ᵍ Ϥ

ȴ 

 

ҳȳ ▐ Ѯм 

Ӑׁשṅ֯ ц Ὑ ỏ ֮в▐ 2פּ ᾼ ▐ȲẔҵ

ϱ ᾼ ӁȲṳ Ѯмẃ Ὼỏ ὑ Ὤϱᾼ ȴ 

(Ϛ) ▐ Ѡהȸ ▐ 2 Ȳ▐ ὑ ỏ ֮в Єᾼ Ѥṳ

ֻỆứȲҵ ӁȲв ⁄ ẁ ▲Ϣ ȴ 

 (ϡ) ȸ 

ȸ(1)∟Л ч Ὂ ȷ(2) Лὔ כ ᾼ Ϻȴ 

ȸ(1)כӐ ȷ(2) ▐ ЏȲѹ ֵϢϩϚ ᵂȷ(3) 

ἤ ȲЛὔ Ὼȷ(4) ắ֮ᶮ ạȴ 



Ϯ  ṅѠᾎשׁ 
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ϡ    ⇔ҍ ᾼѡ♄ ᴩⱢ  ה

╦ ֯   вᾼứᴯ ῀Ẕ ♄

Ȳ Ḇ Ϥᾼ   ֢ ỏ ֮ᾼ ȳ ֢ỏ ֮

╥ᵡצ ӻ☼Ȳц Ẕѡ ♄ ᾼ ֪ІЬ ▲ ᾼ

נּ Ѡ Ḇ ᾼ ȴ֪ױӐׁשṅ ứ ȳ Ὑ ц Ѭ

ᾼ3 ỏ ֮ᵂⱢ Ȳ ▲Ϣ ὑѡҏ›1Њ ὂ ứỏ ֮Ȳ

Ԓ Б Ὅ П Ɫ ӭ Ȳѿ М (focal sampling)ѠהȲ═

֮ נּ ѡ ᴩⱢȲּנ ӭҔ╗ᴩⱢ ӢП֮ ȳ ȳ ᴩȳ

ȳ Ѭȳ (ῶ3-2-1)ȷ Б Ὅ П Ȳ⁄ ҵῶẓὙ

ȳὔ Ẕ҃ ᵑП Ɫ ӭ ȴҫҵȲ ỏ ֮ᾼ

ֵȲѹҏϤ ỏ ֮П оד ЄȲ ỏ ֮ᾼ ᴄц Ϸḥצ

Ὑ ֮ …Ȳ ᾼ♄ ה ὑ ӭ ד Л ὔ ȲҒϱכ ᾼ

Ȳӭ ὑ в ѿ ȴ֪ױ ֮ ὑ Ȳ

ӭ ὑ в ᾎ Ȳᵛѿ ᴩⱢ҅ῶ ᴩⱢȲ═ נּ ᾿

ᴟ᷄ẞӭ Ἠ╥ Ӷ ⱢѦ(ϜỨ Ȳ2006)ȴ 
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ῶ 3-2-1 ѡ♄ ᴩⱢ ПᴩⱢứה ῶ 

♄  ᴩⱢ ứ Ὑ 

 

 ᶙԓ ԅ Ȳ ԉᴶ ֥ἤᴩⱢ ȴ 

 ȴ 

Ѫ ṿӣ ᴓѪȴ 

ᶽ  ṷ Ȳᶶ ȴ 

 
ᵅṝ Ȳ Ȳ ế ᴼҏḃ Ἠ ҏҪ

Ὑ Ẕ҃ ᾼᴩⱢȴ 

 

ᴩ ḇ Ȳ֪Ẕ҃ ᾼѻ ᴩⱢᴖ

ứ ȷἨ╥ Ɫ ₲ Ȳ֪Ẕ҃

Ὼᴖ ᴯȴ 

Ḗ  

Л ҏ Ӫᴥ Ȳᴖ ѿ₣᾿

Ἅ ֣∟ἹȲ᾿ᴟ ￼ ẞᶠ Ȳ ҏ

ᴥȲṳ ҏҪ ȴ 

Ẕ҃Ф  ֽ Ф Ẕ҃ ӻ☼ᴩⱢȴ 

ᴩⱢ 
ֽ ἨẔ ֯ṝϱ ІἨל ȳч ╘

Ὤ Л ṓᴩⱢȴ 

Ѭ  

 ὑѬ ϱ Ȳ ԉᴶ ֥ἤᴩⱢ ȴ 

Ѭ ϤѬМȲ ᾎὑѬ ϱכẞ Ȳ Ɫѻȴ 

♃  ч ϯ Ἠᶽ Ѭ ֯ṝϱȴ 

 ȴ 

Ὲ  ᴩ ὑῈМ ȴ 

ẃ ȸӐׁשṅ ᵂ 
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Ϯ    ⇔ҍ ᾼ ᴩⱢ  

Ɫ ц ПᴩⱢ ṅиᵑשȲӐׁה Ὑ ц

2 ỏ ֮П Ȳ ᴩϯԝ ȴ 

Ϛȳ ᴩⱢП  

Ɫ ᴩⱢ֯1ѡвᾼ иӁȳ Ѭ═ Ȳѿц כ

ғ ȲӐׁשṅ Бὑ20201דѣᴟ4ѣȲᶙכḕѣ3щᾼԓѡᴩⱢ ȴ 

ᴩⱢ֯1ѡвᾼ иӁȲⱢ щὑѡҏ›1Њ ὂ

Ȳ Бצ Ὅ ἨҵῶẓצὙ ȳὔὑ Ẕ҃ ᵑП

ᵂⱢ ӭ Ȳ М ậ Ɏfocal samplingɏѠהȲ═ נּ

ᴩⱢᾼ Ӣװ ȴ ᴩⱢП ứ Ɫ֯֝Ϛ Ѭ вȲ═ ᴩ ц Ѭ

ПᴩⱢȴ Ѭ Ȳ⁄ Ɫ װ ᴩⱢ Ѧȴ 

Ѭ═ Ȳѿц ғכ ȲⱢ щ Ὑ ὔ П Ɫӭ Ȳ

ẔὑѬϱ Ȳѿ М ѠהȲ═ Ẕ ѬᴩⱢȴ Ϣ ᴟю

2ϢȲѿצ ᵍ ȴ נּ ӭ Ѭ Ȳּנ ḕװϯ ц ҏѬ П

Ȳѿц ҏѬ ╥ᵡצ М Пכғ П ȴ Ѭ Ȳ⁄ѿ

Ѭ ϱҫϚ Ὑ ὔ П Ɫӭ Ȳԛ═ ᾿ẞӭ Ѭ ȴ 

 

ϡȳ ᴩⱢП  

   П ᴩⱢȲԛ Ἇᾼ ᵫ ѝ М иⱢ2 Ὑ Л֝ᾼ

₤ȲиᵑⱢɦ ɧה ɦ ɧȴɦה ɧה ᴩⱢѠה╥ ֝

ϚѠ֣Ȳᵧ Ἠ Ѡ֣Ȳ ᴩ› ȳ ὁѬȳ Ѭ Ȳ֯ҵ

Ϛכ Ҕ Ȳẕ₤ᾼ ᴩⱢ ɎϚɏṼԚ֝Ѡ֣╥ה › Ϛ◕ е

ѐᴟ10еѐП ȲɎϡɏ ∟ѿ ὁӉѬ ȲɎϮɏהᴟ10ּהּ ѬȲ

Ɏҳɏ֯Ѭ ϱ ȲɎХɏѿ ὁӉѬ ᴟהּ ȲɎгɏה10ּ Ԛ֝Ѡ֣

֣› ᴩȴɦ ɧה ᴩⱢѠה╥ ֝ϚѠ֣Ȳ ֽ
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Ṟ Ȳ ᴩ ᴩȳԅ ȳ Ѭȳԅ ȳ ᴩᾼ ᵂȴ ẕ₤ᾼᴩⱢ ╥ה

ɎϚɏ ֯ ԃ∟ѠП ֣› ᴟ ԃᾼ› ᴯ ȲɎϡɏ ֯Ѭ

∟ Ѭ ȲɎϮɏ Ѭ∟ ғכ ẞ Ȳ ḥ ẞ ԛ ᴩϚװ

ѬȲɎҳɏ ẞ ԃᾼ∟Ѡ Ȳ ẞ ԃᾼ› ᴯ ȴ

ϱ 2 Ѡ֯ה ҵ‍ ὔ Ȳᵀ ҏ ὑЄ Ѭ Ȳ Ϡ

2 ᴩⱢҵȲ֯ Њ₤ᾼѬ Ɏֽ Ὑ ɏМȲ Ϸ 10

Ȳѿ ֝ϚѠ֣ ṳ֝ ϯ ᾼѠה ᴩ ( 3-3-1)ȴ 

Ӑׁשṅ ậỴϱ ѠהȲ Ὑ П Ȳ ▲ṳּנ

П═ ȳϯ ═ Ȳѿц ғכғכ ȴӐׁשṅ Бצ Ὅ

ἨҵῶẓצὙ ȳὔὑ Ẕ҃ ᵑП Ɫ ӭ Ȳѿ М

ѠהȲ═ ֮ ṳּנ ПᴩⱢц═ ȴּנ ӭҔ╗ ȳ

ȳ Ѭ═ Ȳѿц ғכ ᵡȴ 

 

 

3-3-1 Ὑ 10 Ѡ֣ϯ֝ד  

ẃ ȸӐׁשṅ ὁ  
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ҳ ṅשׁ  Ὠ  

Ϛ     ⇔ҍ ᾼ ᾓ 

Ɫ    ѻ ỏ ֮ ҍ⇔ד оȲӐׁשṅ иέ  

е ד 2002  ὑ ȳ Ὑ ц Ѭ ỏ ֮ᾼḕѣ2װ

ȴ֢ỏ ֮ ֽϯȸ  

Ϛȳ  

Ɫ ᾼ ỏ ֮ПϚȴӦῶ4-1-1ц 4-1-1 ӱȲ ѣᾼ 10ד

ᵅὑ 250 Ȳ Ϥ 11 ѣ דц 2020ד ȳ 2014ד 2013  ᵅҵȲ

Ẕ ᾼ⇔ד֢ ᶁ ẞ 2,000 ~ 4,000 Ȳꜙᴟ֯ נּ╥Ḇד2019 ẞ

5,964Ȳ12 ѣᴟ ѣӂᶁ 2ד צȲ3 ѣ 10,000 ~ 8,000 פּ и

Б ỞҖΌȲ֪ױ  2 ѣ ϯ Ȳᵀ Ь  9,000 ~ 6,000 צ’

ȲẞϠ 4 ѣὙ Ҡṓ Є юȴ ⇔ד֢ Ȳ 1ѣᴟ4ѣד2020 ᾼ

ד Ẕ҃צ⇔דὙ юȲ ᾼ о Ɫ ứȴ Ӑד

⇔1ѣᴟ4ѣ юП ֪ȲׁשᵒⱢ   ỏ ֮ѻ Ѥ Ɫ Ȳѿ

ц  Ӏ╜Ἀ Ḃ ḉὭ Ѭ ц Ὥ Ể ᾼ Ȳṳ֯2017ד

∂ Ѭ М ᾼ ї ∟Ȳ ᵮі ỏ ȲѹБצ Ͼ ỏ ᾼ נּ Ȳ

ӱ  Лԛ╥  Ϛ ɦ Ϛɧᾼỏ ֮ȴ10ѣ ᾼ⇔ҍ ỮӑצЄ

נּ Ȳ ╦ ṳ═ Ἇҵ ҟȲׁשᵒ  ԓ ד2019֯

ᴟ ד2020 Ẓדᾼ Ѭ ю ֵȲЛ ╥ Ἠ ҏ Ѭᴯϯ

ꜙᴟᶙԓ ░Ȳ ὑӢ♄ Ѭ ᾼ ꜙЄȴ 
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ῶ ד 4-1-1 о 

 /⇔ד

ѣԌ 

 װ

10ѣ 11ѣ 12ѣ 1 ⇔דѣ 2ѣ 3ѣ 4ѣ 

2002 23 2,000 4,000 2003 7,675 6,557 6,385 3,093 

2003 162 3,975 7,915 2004 8,388 7,864 8,421 2,260 

2004 71 1,842 6,575 2005 7,936 6,677 5,826 2,087 

2005 67 2,008 7,062 2006 9,940 9,695 6,043 2,437 

2006 47 2,445 8,742 2007 - - - - 

2007 - - - 2008 - - - - 

2008 - - - 2009 9,754 11,151 9,044 752 

2009 40 970 9,126 2010 10,131 10,962 8,571 1,864 

2010 3 1,667 8,086 2011 8,155 8,393 6,965 2,883 

2011 1 2,498 8,214 2012 8,069 8,156 7,138 256 

2012 19 545 8,953 2013 7,575 7,179 7,854 3,068 

2013 52 638 8,311 2014 8,852 7,542 7,108 1,796 

2014 117 2,534 7,272 2015 9,274 9,547 8,013 1,346 

2015 243 1,485 11,409 2016 9,076 10,359 9,899 3,434 

2016 79 1,994 7,047 2017 7,761 8,362 9,493 699 

2017 64 2,367 7,746 2018 9,413 10,885 7,652 116 

2018 221 2,340 9,395 2019 9,160 9,888 8,032 175 

2019 42 5,964 8,592 2020 3,981 2,085 2,140 - 

2020 25 - - - - - - - 

1ȸ2006 דᴟ 2008 ד ▲ ЛṜȲ╝ЛԝϤиέȴ 

2ȸò-òῶ ѣ ▲ ȴ 

ẃ ȸ   е ȳӐׁשṅ ᵂ 
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ד 4-1-1 ᾼ о 

ẃ ȸ   е ȳӐׁשṅ ᵂ 

 

  

2020.1.13 ὁ  2020.11.1ὁ  

4-1-2 Ѭ 1ѣ 11ѣ П о 

ẃ ȸӐׁשṅ  Ὥ≈Ṡ ὁ  
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ϡȳ Ὑ  

Ὑ דᴟ2019ד2014 2,200Ȳ12ѣᴟ ~ 1,300פּ 2ד

ѣ ᾼ ד ẔһѣԌ  (ῶ4-12ȳ 4-1-2)ȴ Ὑ ᾼ

⇔ד֢֯ цѣԌ ᶁצὙ ᾼ ȲẂֽ201510דѣ ẞ1,607Ȳᵀ֯

11ѣᴟ12ѣ⁄ּנ Ɫ0Ȳ 1ѣᴟ2ѣד ϭּט Ͼ Ȳц202010דѣ30

ѡᴟ11ѣ2ѡᾼ ᴷ פּ 900-1,000Ȳ ѣѩ֝ד 2015

ד 1,607ҵȲẔ ⇔ד ᶁᵅὑ 90 Ȳ ӱ Ὑ ᾼ

о Л ứȲѹӐ10⇔דѣ דצ Єᾼ ṿ Ȳ

ꜙᴟֵ ѡӑԛ᷉Όᴟ Ὑ ỏ Ȳ ҟᾼѠ֣צы ȳӥ Ѭ Ἠ Ѝ

Ἤ ȲᴖӐ ֯ы צ 200-250ȲẔפּ ҟ֣⁄ỮЛὙ ȴ 

 

ῶ ד 4-1-2 Ὑ о 

 /⇔ד

ѣԌ 

 װ

10ѣ 11ѣ 12ѣ 1 ⇔דѣ 2ѣ 3ѣ 4ѣ 

2012 - - - 2013 - 150 150 0 

2013 - - 327 2014 657 596 896 5 

2014 67 737 1,028 2015 1,607 0 0 - 

2015 1,607 0 0 2016 2,180 1,536 3 - 

2016 47 881 1,573 2017 1,900 1,210 282 0 

2017 81 1,351 2,036 2018 638 387 0 - 

2018 45 271 651 2019 2,213 1,603 1,197 15 

2019 79 608 1,307 2020 922 922 967 220 

2020 910 2,949 - - - - - - 

1ȸ2012דᴟ 2013 ד ▲ ЛṜȲ╝ЛԝϤиέȴ 

2ȸò-òῶ ѣ ▲ ȴ 

ẃ ȸ   е ȳӐׁשṅ ᵂ 
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ד 4-1-2 Ὑ ᾼ о 

ẃ ȸ   е ȳӐׁשṅ ᵂ 

 

Ϯȳ Ѭ  

Ӧῶ4-1-3ц 4-1-3 ӱȲ Ѭ ᾼ  ~ 800פּדᴟ2018ד2014

1,300Ȳϭѿ2017נּד ẞᾼ ȴ ᴖȲ ד2018 Ở―Ὑ

юȲꜙᴟ֯20193דѣᴟ202011דѣᾼּנ ᶁⱢ0Ȳ ᴷ  ԓ ֯2019

ד Ѭ юȲ ֵ ȳ цѬ ᵧ ᵅѬᴯἨБ ░Ȳ2020ד⁄֪

Ѭ Џ Ȳ ѻ П ѤȲẔ ỏ ꜙЄȴ 

֮֯ хиṹӐד⇔ 10ѣἉ ỞצіѬ Ѭ ᾼЏ Ȳᵀ Ἇ

ᵓӣ ᾼ Ѥ Ьӑ⌠ Ȳ∂ Ḕ Ѥ Ἠ ֮ ừП Ȳṿ

⌠ ȴ
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ῶ ד 4-1-3 Ѭ о 

 /⇔ד

ѣԌ 

 װ

10ѣ 11ѣ 12ѣ 1 ⇔דѣ 2ѣ 3ѣ 4ѣ 

2014 - - 327 2015 803 769 366 21 

2015 - 513 547 2016 899 660 394 258 

2016 0 554 862 2017 923 693 844 122 

2017 43 750 1,317 2018 1,178 1,146 996 1 

2018 65 591 1 2019 310 415 0 4 

2019 0 0 0 2020 0 0 0 0 

2020 0 0 - - - - - - 

ȸò-òῶ ѣ ▲ ȴ 

ẃ ȸ   ȳӐׁשṅ ᵂ 

 

 

ד 4-1-3 Ѭ ᾼ о 

ẃ ȸ   е ȳӐׁשṅ ᵂ 
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4-1-4 Ѭ Ѭᶙԓ░ ȳἉᾇ  

ẃ ȸ☻ᶪ ὁד2020   
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ϡ    ⇔ҍ ᾼ  

Ϛȳ Ὅ  

Ӑשׁ⇔דṅ ὑ   ⇔ҍ Бᶙכ 2 ỏ ֮Ԛ 3 ᴩ

╦ứᴯ ȲҔᵶ1 еכ ȳ1 ӕכ ц1 ӕ2 Ṹכ ȴẔиᵑⱢɦK-

1ɧẃᴞ ȲɦK-2ɧцɦK-3ɧẃᴞЊы Ȳ Юὑ1,800ᴟ2,200еᵌȲ￼

Пы ╦ 36еפּ Ȳɜ ֥￼ Ҝ ᾼ3-5%П

Ὅׄԓ ɎBarron et al., 2010ɏȲ ֽῶ4-2-1ȴ ᶮ

Ҡ ẞכ Ӄ ᾼ  ẓὙ ȲẔ ᴥ ȴ 

 

ῶ 4-2-1 Ӑד⇔ Ὅ ᶮ Ϛ ῶ 

 ἤᵑ ד  ᴥ     
  

(mm) 

 

(mm) 

ԓ   

(mm) 

  

(mm) 

ᶠ  

(mm) 

  

(mm) 

 

(g) 

K-1 ӕ כ   L00607 58.7 15.4 132 320 145  2,200 

K-2 е כ  Ӫ  L00608 59.0 19.0 155 330 157 71 1,800 

K-3 ӕ 2  Ӫ L00609 59.0 17.1 130 325 145 41 1,884 

ẃ ȸӐׁשṅ Ὅ ᵂ 

 

ϡȳ  

ӐׁשṅП ╦ ᴞ Ὅѡ Ởậ Ȳ ᴯ Ṽ П ⇔

⇔(DOPȲDilution of precision)ᵒᵑẔứᴯҠ‒⇔Ȳױ ᵅ҅ῶứᴯ ⇔

ȲӐׁשṅ ⇔ ⇔ ʾ5Ɫ ₇ ȲᵂⱢ∟ иέᾼ ȴ

ɦK-1ɧ Ɫ20201דѣ21ѡᴟ4ѣ26ѡȲԚן 2,070ᴯ Ȳ

Ẕ ₇ ᴾ99.9%ȷɦK-2ɧ Ɫ20202דѣ14ѡᴟ4ѣ7ѡȲԚן

974 ᴯ ȲẔ ₇ ᴾ96.41%ȷɦK-3ɧ Ɫ20202דѣ22

ѡᴟ5ѣ2ѡȲԚן 1,262ᴯ ȲẔ ₇ ᴾ100%Ȳ ₇ Ꞌ

ὑ95%Ȳ ֥ ȴӭ› כ иứᴯ ⇔ЛṾȲꜙᴟ כ ᴯ ҷᾼ
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֪Ҡ ứᴯ Ӕ ὑѬ ϯ♄ צ Ȳ כ ᾎ ᵓ ╦

ȴ 

Ӑד⇔ ╦ ẞɦK-1ɧצ╡ủҖΌ ȲɦK-2ɧцɦK-3ɧ צ

ҏ נּ Ȳᵀ Ꞌ ֯  Ӑ ȲѿϯⱢ3 ╦ ȸ 

(Ϛ) Ὅ (K-1) 

⇔ҍ ѻ ♄ ὑ   ȳᴫҖ֝ׄ ȲӼ М ע∂  

ׄ ᴟḉὭ Ѭ ȳ ц Ϛ Ȳѻ ỏ ֮Ɫ ỏ ֮ц

Ӣ Ẓ ȲӼצỏ ֯ ϱᾼּנ ( Ӵὑ ӥП’

ϱ)( 4-2-4)ȴ 

ɦK-1ɧᴞ20204דѣ7ѡ Ởצ╡ủҖΌ ( 4-2-5)Ȳ щנϱ 9:00

 ḉὭ ἏҖ Ӱ Ѭ ᴟ  Ӏ רּ Ϛ ϭ᷉ΌȲἏΌ᾿

Ԛּ36פеṭȲ ῧ Лẞ1.5Њ Ȳ 19:00ᴞ Ӣ ҏ ᴟ

Ȳ᾿ᴟ щ(4ѣ8ѡ) 5:00 Ь֯ Ϛ Ȳ6:00Б ὂ  Ӏ ׄ Ừ ḋ

Ϛ ȲӔה Ở╡ủҖΌȴ 

4ѣ8ѡנϱ6:30ᶶ ע∂  Ӏ֝ׄ Ӛ Ѭ Ȳ 19:00ỏ

ὑ ᴂע Ӏא ᴂ  ḋ Ѭ ὧѠ 1.2еṭ Ὥ֮ȷ4ѣ 9ѡ14:10☻

ᴫ Ȳ15:30ᶶ Ȳ19:00ỏ ὑЍὧע ḰӀ Ѭ

ῺὧҖỴᾼ ї ȷ4ѣ10ѡנϱ6:00֝ Ӏᾼ Ѭ Ȳ7:30ᶶ

Ữ Ѭ Ȳ9:50ὂ ѡ Ӏ ‌ Ѭ ṳ ѡȲ 17:00

ҖϱȲ18:30ὂ Ѝὧע ᵽӀׄѺӀὑ ᾈѬ ᴫҖѠּ3פеṭȲὑ

 Ὼỏ ȷ4ѣ11ѡנϱ7:10ᶶ ᵽӀὕ ᶚѬ Ȳ9:00א

⁮ ᾈ ҏ Ȳ10:20ὂ א Җ Ḙ☺ԅ Ȳ᾿ẞ 13:00Җϱй в

Ȳ ᾈȲὂὧ ᴫѠ6еṭ Ѭ МЊ ԅ 3Њ Ȳ19:00ὑЍὧע

ὧ Ӏᴔ ᾈЀ ῺḤ ỏ ȷ4ѣ12ѡᴟ13ѡӪщꞋ֯ὧ ӀᾈЀ Ủ

ϡѬ цỂ ᾈ ♄ Ȳ 3щ֯֝ ỏ ( 4-2-6)ȷ4ѣ14ѡנϱ6:00ҏ

Ȳᾘ Ỵ᾿ẞ 8:00Ӧ ꞌ ӀἏὧҖйϤв Ȳ9:00 ꞌ



   Ӣ  ṅ(1/3)שׁ
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ӀӰᾈѬ Ȳ9:30Є ЀѬ ὧ Ȳὑ ע Ӏ ёѬ 3Њפּ

Ȳ Җϱ᾿ᴟ19:00ὑ ע Ӏ М гῖᾈѬṆỏ ȷ4ѣ15ѡ

4:00Ἇὧ› ᴟ ע үІᾈЀḤ  Ὼỏ Ȳѡ ♄ Ɫ үІ

ᾈϤ ЀὧỴᾘỴц ὧ Ϛ ȲϷ ᴟ Ὼᾼ Ѭ Ȳ᾿ᴟ4ѣ26ѡ12:00

֫ ᴯꞋὑױ ♄  ( 4-2-7)Ȳ∟ ѡ⁄ Є ᴯ ᾼ Ȳ ɦK-

1ɧ Ҡ ϤЄ Җ ӻꜜ Ϛ ᾼ Ȳ∕ ⌠ ∟ᵛҠ

Ԓ›ӑ֫ Пứᴯ ȴ 

 

 

4-2-4 ὍK-1 ὑ  ⇔ҍ П ╦ ᴯ 

ẃ ȸӐׁשṅ ᵂ 
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4-2-5 ὍK-1 ὑ╡ủҖΌ›1ѡП  

ẃ ȸӐׁשṅ ᵂ 

 

 

4-2-6 ὍK-1 ὑᴔ ᾈЀП ╦ ᴯ 

ẃ ȸӐׁשṅ ᵂ 

 



   Ӣ  ṅ(1/3)שׁ
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4-2-7 ὍK-1 ὑ үІᾈЀḤ П ╦ ᴯ 

ẃ ȸӐׁשṅ ᵂ 

 

ɦK-1ɧὑ4ѣ8ѡᴟ26ѡⱢѦȲ╡ủҖΌᾼ ѡ Ɫ19ѡȲ 

ᴾ 6ѡȲ ṭ ᴟю 2,212еṭȲẔМẓצ 5 М ԅ ֮(stopover 

site)Ȳᴖ үІᾈЀḤ Ҡ Ɫ ׀  ᾼМ ֮ (staging site)

Ἠ ֮ (ῶ4-2-2Ȳ 4-2-8)Ȳױ Ӧד2012 ҖΌᴟ ҡ ֮П

כ) )ɎMa et al., 2012ɏᾼ ᴿȲ‍ᾘד Ỵ Ȳᴖ╥ в Ȳṳ

ѿᾈ☼ȳѬ ȳ ᾜцѬ ᵂⱢ ỏ Ἠԅ ПМ ȴѻ ᾼ

Ɫ5:00ᴟ19:00Ȳ ѡ Ȳᵀ Ὑ ֻᾼ ◕ ( 4-2-10)ȲẔМ4

ѣ8ѡц9ѡӪщԓ ◕ Єצ ⇔ ȲḕЊ ӂᶁᴯ 42еṭц48еṭȲ

ᴩ ⇔ Ɫ Ἰ2,158еѐᾼύֶЍȲҠṓ ᾼ֮ ⅜ ṳЛ╥᾿

ᾼ֪І ( 4-2-12)ȴױҵȲӼצ ẞ֯ỏ ◕Ьצ Ȳ ∟

ᴷ ϩ ϩȲѿ ỏ ᴯᾼứᴯ Ȳѿ ậ Ḇ ϚḔᾼ

ỏ ♄  ȴה
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ῶ 4-2-2 Ὅ K-1ὑ М ԅ ֮ц ֮Ϛ ῶ 

ѡ  

 (ד2020)
ỏ ֮֮  ἤ 

щ

(ѡ) (еṭ) 

4ѣ8ѡ 
ᴂע Ӏא ᴂ  ḋ Ѭ

ὧѠ1.2еṭ Ὥ֮ 
М ԅ ֮ 1 588 

4ѣ9ѡ 
Ѝὧע ḰӀ Ѭ

ῺὧҖỴᾼ ї  
М ԅ ֮ 1 678 

4ѣ10ѡ 
Ѝὧע ᵽӀׄѺӀὑ ᾈѬ

ᴫҖѠּ3פеṭ 
М ԅ ֮ 1 202 

4ѣ11-13ѡ Ѝὧעὧ Ӏᴔ ᾈЀ М ԅ ֮ 3 235 

4ѣ14ѡ 
ע Ӏ М гῖᾈ

ѬṆ 
М ԅ ֮ 1 323 

4ѣ15-26ѡ ע үІᾈЀḤ  М ֮ 11 186 

ȸ ЛҔᵶḕѡἏΌỏ ֮ц‍ Пѡ ♄ ᾼ ȴ 

ẃ ȸӐׁשṅ ᵂ 



   Ӣ  ṅ(1/3)שׁ
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4-2-8 ὍK-1 ὑ╡ủҖΌП  

ẃ ȸӐׁשṅ ᵂ 
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ȸ Бל   ᾼѡ ȴ 

4-2-9 ὍK-1 ὑ╡ủҖΌ Мḕ◕  

ẃ ȸӐׁשṅ ᵂ 

 

 

ȸⱢ ֮ Ɫ П ⇔Ȳṳ‍ ᵧ Ἰ ⇔Ȳ╝צ  ȴ֯׀

4-2-10 ὍK-1 ὑ╡ủҖΌ М ᴩ ⇔ о 

ẃ ȸӐׁשṅ  

 

0
5

10
15
20
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30
35
40
45
50
55
60
65
70

(km
)

( )
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36 

 

(ϡ) Њы (K-2) 

ɦK-2ɧ֯ ⇔ҍ 53щᾼ ╦ ᴯȲ♄ ѻ Ɫ Ὑ цЊ

ы ( 4-2-11Ȳ 4-2-12)ȲẔМ 19щỏ ὑЊы ї Ȳ34щỏ ὑ Ὑ

Ὼ ῟Ẓ П Ỵ Ὥȴ Ϡ ứὑẒỏ ֮ ♄ ҵȲ ὑ3ѣ7ц

15ѡẒװӪщҏ ᴟ  ὧҖ Ȳ᾿ᴟ Ӏא◙ע∂ ᴂӀ ȳϥ Ϛ

ᾘ ♄ Ȳנּױ Ҡ֫ ֯ѡ♄ ᴩⱢ Ȳὑ Ὑ װֵ ẞ ӦẔҖ

ỴцὧҖỴΌ֫ỏ ֮ᾼ ѡ Ҡ ᾼ♄  ( 4-2-13 )ȴӦױҠ῀ᵛ―

╥ὑ  в ỏ ᾼ Ȳ֯⇔ҍ Ьצҏ ♄ ᾼҠ ἤȴ 

 

 

4-2-11 ὍK-2 ὑЊы П ╦ ᴯ 

ẃ ȸӐׁשṅ ᵂ 
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4-2-12 ὍK-2 ὑ Ὑ П ╦ ᴯ 

ẃ ȸӐׁשṅ ᵂ 

 

 



   Ӣ  ṅ(1/3)שׁ
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4-2-13 ὍK-2 ҏ П ╦ ᴯ 

ẃ ȸӐׁשṅ ᵂ 
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 (Ϯ) Њы (K-3) 

ɦK-3ɧ֯ ⇔ҍ 70щᾼ ╦ ᴯȲ♄ ѻ ֯  ᴟ

ᾘ Ϛ Ȳ ᴟӥ Ѭ Ȳҫὑ4ѣ12ѡ ᴟҵ ᾼҖ Ȳ

ᴖ∟ ♄ ὑ  Ѭ Ȳ ὑ 3ѣ 17ѡц 4ѣ 24ѡẒװ ẞ ὑԏ

ὰϱ ȴѻ ỏ ὑы ȳ Ӗ ц  Ѭ ὭȲ ֮ ▲ Ӗ ỏ

ױ30Ȳᵀ ~ 20פּ ὑ֢ỏ ֮ Ὑ ӻ☼ᴩⱢȲḆ ỏ ᴯ

֪ЛὙȴ Ӧ ֵѡ ᴯӑԛ ȴӐׁשṅ

֫ П ᴯ›Ἇ   Ȳṳὑ  Ѭ Җ ᾼ ɦK-3ɧБײϺֵѡȲ

Ẕ қᴰϚ ( 4-2-15)Ȳ ậҏ Бẛּז ( 4-

2-16)Ȳ ɦK-3ɧײϺѻ֪Ɫ ᾎ֟ҏқᴰᾼ   ḥצ Ȳṝ

‹ ѽ  Ϻȴײ

 

 

4-2-14 ὍK-3 ὑ֢ỏ ֮П ╦ ᴯ 

ẃ ȸӐׁשṅ  

 



   Ӣ  ṅ(1/3)שׁ
 

40 

 

  

4-2-15 БײϺֵѡᾼK-3 (ҿ) қᴰ (Ң) 

ẃ ȸӐׁשṅ ὁ  

 

 

4-2-16 ậҏ ẛּז  

ẃ ȸӐׁשṅ ὁ  
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4-2-17 ậҏП  

ẃ ȸӐׁשṅ ὁ  



   Ӣ  ṅ(1/3)שׁ
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Ϯȳ Ὅ ᴯ иέ 

ϯԝ 2 Ὅ ╦ ᴯ Ӧ Ӵ⅜ὧּדᶾЄ Ӣ ᾬ’Ṏׁש

ṅἬ а ᴔ Ӣ ᾬ Ӣ ṅἬשׁ ᶳᴔ ṅשׁ ẁȲṳ Ẓ

ᴯᴔ ֝ Ẕ ᴩиέṳ ὑӐװ ᵫМȲẔ ứᴯ ứⱢḕ

4Њ װ1ן Ἤ֯ᴯ Ȳ Ӑׁשṅ ứЛ֝ȴ 

(Ϛ) Ὅ (npu1912) 

Ɫ20201דѣ9ѡᴟ6ѣ3ѡȲԚậ 1,057ᴯ  ( 4-

2-18)ȴ⇔ҍ ♄ ѻ ֯ ֮ц ὭЀ Ϛ Ȳѻ ỏ ֮Ɫ

֮Ϯ  Ὼ Ὥ ( 4-2-19)Ȳ ᴟ Ὥ Џ Ϛ ϭ

֫ Ȳ ѡἏΌ᾿ Ԛּ68פеṭȴ 

ᴞ3ѣ18ѡנϱ4ᴟ8 ҏ ỞӔה╡ủҖΌȲ ᴟ ע∂

ӥӀṃ ỏ Ȳ3ѣ20ᴟ4ѣ3ѡὑᴂ ע ₨ӀЎὧ  ῺḤ ֵ

ѡ( 4-2-20)Ȳ4ѣ9ѡὂ ᴂעЄ Ӏ ֮е Ȳ᾿ᴟ6ѣ3ѡ00:00

Ꞌὑױ ♄  ( 4-2-21)ȲῴḔ ɦnpu1912ɧ Бὂ ֮Ȳ֪∟ Ҡ

Ϥ Ȳ∕ ⌠ ∟ᵛҠ Ԓ›ӑ֫ Пứᴯ Ȳ Є ᴯ

ȲᵛҠ ֮ױ Ɫ ֮ȴɦnpu1912ɧ╡ủҖΌᾼ ѡ Ɫ 23ѡȲ 

ᴾẔМ8ѡȲ ṭ ᴟю2,673еṭȲẔМ6צ Ɫ ᾼМ

ԅ ֮ц1 М ֮ (ῶ4-2-3)ȴ ֪ứᴯ ⇔  Ȳ

ᾎ ╥ᵡצ ȲֻT ЬҠᵒ ѡ  ( 4-2-22)ȴᴟὑ ᴩ ⇔Ȳ

М ὧ⁮Ѻ ц ЍЍ Ȳ ᴩ Ἰ צ⇔ 1,000еѐᾼּנ  ( 4-

2-23)ȴ 
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4-2-18 Ὅnpu1912╡ủҖΌП ╦ ᴯ 

ẃ ȸ⅜ּדЄ Ӣ ṅἬשׁ ẁȲӐׁשṅ  



   Ӣ  ṅ(1/3)שׁ
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4-2-19 Ὅnpu1912ὑ ♄ П ╦ ᴯ 

ẃ ȸ⅜ּדЄ Ӣ ṅἬשׁ ẁȲӐׁשṅ  
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4-2-20 Ὅnpu1912ὑᴂ Ўὧע М ֮П ╦

ᴯ 

ẃ ȸ⅜ּדЄ Ӣ ṅἬשׁ ẁȲӐׁשṅ  



   Ӣ  ṅ(1/3)שׁ
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4-2-21 Ὅnpu1912ὑ ᴂעЄ Ӏ ֮е П

╦ ᴯ 

ẃ ȸ⅜ּדЄ Ӣ ṅἬשׁ ẁȲӐׁשṅ



ҳ ṅשׁ  Ὠ  
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ȸ Бל   ᾼѡ ȴ 

4-2-22 Ὅnpu1912ὑ╡ủҖΌ Мḕ◕  

ẃ ȸ⅜ּדЄ Ӣ ṅἬשׁ ẁȲӐׁשṅ  

 

 

ȸⱢ ֮ Ɫ П ⇔Ȳṳ‍ ᵧ Ἰ ⇔Ȳ╝צ  ȴ֯׀

4-2-23 Ὅnpu1912ὑ╡ủҖΌ М ᴩ ⇔ о 

ẃ ȸ⅜ּדЄ Ӣ ṅἬשׁ ẁȲӐׁשṅ
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ῶ 4-2-3 Ὅ npu1912ὑ М ԅ ֮ц ֮Ϛ ῶ 

ѡ  

 (ד2020)
ỏ ֮֮  ἤ 

щ

(ѡ) (еṭ) 

3ѣ18ѡ ∂ע ӥӀṃ ὧỷḋ М ԅ ֮ 1 226 

3ѣ19ѡ ᴂע ӀЄא  Ὼ М ԅ ֮ 1 399 

3ѣ20ѡ 

-4ѣ3ѡ 
ᴂ ע ₨ӀЎὧ  ῺḤ  М ֮ 14 531 

4ѣ4ѡ Ѝὧע ᵽӀ ЍѬ  М ԅ ֮ 1 59 

4ѣ5ѡ ע ӀӪӰѬ Җ  М ԅ ֮ 1 661 

4ѣ6ѡ в ҡᴞᾙ ֛ὭעӪ₨Ӏӻꜜ М ԅ ֮ 1 506 

4ѣ7-8ѡ ᴂעЄ Ӏ ᾚѬ  М ԅ ֮ 2 215 

4ѣ9ѡ 

-6ѣ3ѡ 
ᴂעЄ Ӏ ֮е  Ҡ ֮ 67 76 

ẃ ȸӐׁשṅ ᵂ 

 

(ϡ) Ὅ npu1925 

ɦnpu1925ɧӼⱢ2020דῴϚѣὑ ὍȲ֪ ╝ ֫

5 ᴯ ( 4-2-24)Ȳ ᾎ йᾼ╡ủҖΌ ȲᵀЬҠ ῀Ẕ 4ѣ 16

ѡ ᴟв ҡᴞᾙ ẻ Ϛ ♄ Ȳ5ѣ14ȳ20ц21ѡὑМ•ӻꜜᾼ ҡ

ᾈцẔќ☼ᶮכᾼ ֮♄  ( 4-2-25)Ȳ ֮ᴯὑМ • П ꜜ֮

Ȳ ֮ᾭ ᴞ ѹ ד Єȴ 



ҳ ṅשׁ  Ὠ  

49 

 

 

4-2-24 Ὅnpu1925ᴯὑМ• ꜜП ╦ ᴯ 

ẃ ȸ⅜ּדЄ Ӣ ṅἬשׁ ẁȲӐׁשṅ  

 

4-2-25 Ὅnpu1925ᴯὑМ• ꜜП ╦ ᴯ 

ẃ ȸ⅜ּדЄ Ӣ ṅἬשׁ ẁȲӐׁשṅ  



   Ӣ  ṅ(1/3)שׁ
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ҳȳ ֥  

ϜỨדᴟ2006ד2005 ṅשׁ ▲ Ȳ  ⇔ҍП ᾼ ֮ᴯὑ

• в ṭᴂ☼ ȲἨṙҒ ⁮ Ϛ ȲẔ Ҡ ẃᴞὑֵ Ἠ

╥Ϛ ᾼ ȴӐד⇔   Ὅ Ữ ᾎ Ȳᵀѿ2012ד

ҖΌᴟ ҡ ֮ᾼ כ) )ȳ  ɦK-1ɧц ɦnpu1912ɧȳ

ɦnpu1925ɧ3 Ὅᾼ 4 ЬҠכҏ ֮ ᴞֵ ֮Ἠ

Ɫ ᾼ Ȳצ ᵧḘ ᾭ ⇔ҍᾼ Ȳ ֥  ( 4-2-26)ȴ  

▲ ⇔ҍ   ỏ ֮ᾼ оӼ Ȳ֯ щוּ ὂ  

ц╡щ Ό ֮›Ȳ צ 1ᴟ 3 ѣᾼ ֯ ֮ц   ᾼ ừ

֮Ȳ и◕ װ Ȳ‍Ϛ◕ԓ ὂȴӭ› ɦK-1ɧ›◕ᵧ ᶶ ҖΌᾼ

ȲМ  щ Ȳ ᴖ Ὅ ɦnpu1925ɧ Ȳὂ

П ֮›Ꞌ֝֯צ   ᾼ ♄ Ȳӭ›Ữ ᾎ ứи◕ װ

╥ᵡⱢ ֯׀╥ ȲᵀṳЛ ẔҠ ἤȴ 

ᴟὑ╡ủ Ȳ ɦK-1ɧӑᾘ Ỵ ҖΌȲᵀ ֥4 ẃ

Ȳӭ›Ữכ ᾎᵒ М ὧ⁮ᾘ ⇔ҍᾼ Ẕ ὑᾘ Ỵ Ἠ

в ҖΌ╥ᵡצ ֻȲᵀӦɦK-1ɧцɦnpu1912ɧꞋ ᴔ ᾈЀ זּ ᴟ ꞌ

ӀẃכȲׁשᵒⱢ ᴩ Ȳ זּ ╥ ПϚȲᴖѺ ц2,000е

ѐЍ ⇔ᾼ֮ᶮ  ṳЛ╥ ᾼѻ ֪ІȴҫҵȲӦ Мᾼ

֮ ₤Ҡ ῀ȲẔѿᾈ☼ȳѬ ȳ ᾜȳѬ цᾈЀ ֮ Ѭ ᵂ

Ɫ ỏ Ἠԅ ᾼМ ȲяẔ╥֯ ›Ȳצ  щ ᾼ ȴ

ѿϱצ ὧṸ ᴩⱢᾼ ȲЬ Ḇֵ Ὅ ᾼ ╦ứᴯ

ẃ ȴ 
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4-2-26 ὧṸ֮ ὍП ╦ ᴯ 

ẃ ȸӐׁשṅ ȴ 

 



   Ӣ  ṅ(1/3)שׁ
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Ϯ    ⇔ҍ ᾼѡ♄ ᴩⱢ  ה

Ӑׁשṅὑ ד2020 2ѣᴟ 4ѣ ỏ ὑ Ὑ цЊы ֮ ֢ 10

ᴩ ѡПԓщ М ȲẔМҔᵶ11כ Ȳ3 1 Ṹכ Ȳ6 2 Ṹכ

ȴ Ѭ ỏ ֮ὑ2020ד⇔ҍ ӑ ẞЄ ứỏ Ȳ ὑ2020

ҍủדϯҙד ᾓ נּ҉ ȴ 

Ϛȳ Ὑ ỏ ֮ ᾼѡ♄ ᴩⱢ  ה

Ӑׁשṅ Ὑ цЊы Ẓỏ ֮ѡ♄ ᴩⱢѩẂ Ὑ Ȳ Ὑ

֯Ѭϱ♄  ȲҠ ếỂ צ⇔ ȲẔ҃ ֵ֪ὑ

Ѫȳᶽ ȳ ᴩⱢ נּ ᾼ Ȳѹ ɦK-2ɧᾼ

╦ ᴯ ῀Ẓ֮ ẓỏ ֮ӻ☼ᴩⱢȲ╝∟ иέ 2 ỏ ֮

֥Ẇ Ȳ Ɫ Ὑ ȴױҵȲиέכ ếṸכ ѡ♄ ᴩⱢѩẂȲ Ὑ

ȴ 

Ѭȳ ȳῈ♄ Ὲ Пѡ♄ ᴩⱢиέ ῀Ȳ Єֵ ♄ ὑ

(85.87%)ȲẔװⱢѬ (9.11%)Ȳ ᴩ Ȳ ᴾ1.11%ȴҠ ֪ и

Ȳ֪ױᵅᴷỏ ֮   ᾼ ᴩ Ȳṳ כ и

ҷ(3.91%) ( 4-3-1)ȴ 

Ӧ ♄ ẃכȲѻ Ɫ ȲP ♄ ᾼ78.71%ȲẔװⱢ Ѫ13.88%ȳ

ᶽ 3.81%ȳ 3.14%Ȳҫנּצ ẞ Фד ȳ Ф ȳ

⁶ ц ᾼ ἤᴩⱢȲT ṳӑ ẞὙ ᾼḖ ᴩⱢ ( 4-

3-2)ȴӦѬ ♄ ẃכȲ Ѭ ᴾ49.51%Ȳ ᴾ30.95%Ȳ ᴾ18.88% 

( 4-3-3)ȲӼ ẞ צ ȴ 
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4-3-1 Ὑ Л֝♄ Ὲ ПѡᴩⱢ♄ ᴩⱢѩẂ 

ẃ ȸӐׁשṅ ᵂ 

 

 

4-3-2 Ὑ ПѡᴩⱢ♄ ᴩⱢѩẂ 

ẃ ȸӐׁשṅ ᵂ 

 



   Ӣ  ṅ(1/3)שׁ
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4-3-3 Ὑ Ѭ ПѡᴩⱢ♄ ᴩⱢѩẂ 

ẃ ȸӐׁשṅ ᵂ 

 

ϡȳ ỏ ֮ ᾼѡ♄ ᴩⱢ  ה

Ӑׁשṅὑ20201דѣᴟ3ѣ ᴩ ỏ ֮ᾼ ҏ ▲ȲԚ

נ14ּ ȴ֯ Ȳֵ ὑ5:47ᴟ7:25 ỏ ֮Ȳֵ иẒ

Є᷅ ∟ҏ ȲẔМ1ѣ12ѡ ẞ ∟Ь ὑ ỏ ֮вӑҏ Ȳ

1ѣ14ѡ⁄ὑ8:30ᴟ11:25ҏ  (ῶ4-3-1)Ȳӭ›Ữӑᶙԓ Ẕ ỏ ֮

֪ІȲЛ ѡ ᾼ ȳῈ ₇ ц ṓ⇔ Ẕ҃ ֪Іᾼ

ϩȲᴖ ὑ ҟ ᵫ ᴟ ◕ ᾼ ȲỮ Ḇֵ

ẃ ȴ 

Ό֫ỏ ֮ᾼѠ֣Ȳ ỏ ֮Ѡ֣ᶙԓדч( 4-3-4)Ȳѻ

ϩ ϯϚ ц ḘṔϚ ҏȲ Ό ֵ ׄ Ϛ Ở

ẞ ֣ ᾭ › Ȳ и ᾼЄ ӥ Ȳ юצ

Ό֫Ȳ נּד2005 Ὑ Л֝( 4-3-5)Ȳӭ›Ữ ᾎᵒứ ֪Іȴ 

Ӑׁשṅ ὑ202011דѣ13ѡּפ 5:30ὂ ϯϚ ỏ

ҏ ПᴩⱢ Ȳ Є ᾘ Ϛ ᾼ’ Бԓ
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Ȳѿц֯11ѣ15ѡḆ ὑ ḘṔ Ȳ ҏПḘ☺

1Њפּ ( 4-3-6)ȴ 

 

ῶ 4-3-1 ỏ ֮ ỏ ֮ נּ  

ѡ  Ở  ḇ  

2020/1/9 7:25 7:47 

2020/1/10 6:30 6:45 

2020/1/11 6:30 08:00╦ӑ  

2020/1/12 ӑҏ  ӑҏ  

2020/1/13 6:32 06:55 110ӑ  

2020/1/14 08:30ӑ  11:25Ѿ  

2020/1/15 - 6:44 

2020/1/16 - 6:50 

2020/1/17 - 6:50 

2020/1/18 - 6:45 

2020/1/20 6:28 6:35 

2020/3/20 5:47 6:10 

2020/3/21 5:51 6:08 

2020/3/22 5:49 6:15 

ȸò-ñⱢӑὙ ẞ Є᷅  

ẃ ȸӐׁשṅ ᵂ 
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4-3-4 ỏ ֮ ҏỏ ֮П  

ẃ ȸӐׁשṅ ᵂ 

 

 

ד2005 4-3-5  Ό֫П  

ẃ ȸ Ӣ ṅשׁ  (ϜỨ Ȳ2005) 
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 4-3-6 ὑ ḘṔ ҏПḘ☺  

ẃ ȸӐׁשṅ ὁ  
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Ϯȳ ֥  

֥ѿϱ ╦ ᴯ ếѡ ᴩⱢ ӱȲ  Ӑ ⇔ҍП Ὑצ

ỏ ֮ Ȳ ὑ ᴯ ẓצϚứ ⇔ᾼἔ ⇔Ȳᵀ֯ ⇔ҍ Ь

ṷצ ȴẔҠ ɦK-2ɧ֯ Ὑ цЊы Ẓ֮ ȲѿцɦK-3ɧὑ  

Ӑ ὧ⁮Ѡֵ ỏ ᾼ נּ ᴸ ҵȲӼҠ М Ȳѡ

ὑ Ὑ в♄ ᾼ Ὑ Њὑỏ ȲᴖЊы ѡ Єὑỏ

ᾼ Ȳṳ ẞ Ὑ 6:00ᴟ7:00ֵ ᴫ⁮Ѡ Ȳᴖ֝ ◕

Њы ẞ120פּצ ȲּפҙЊ ∟ ҟȴ  

ὑ צ ἔ ⇔ȲҠ ╦ ᴯ Ҡ ᴯ

צֵ ȲᵀЬ Мὑ и ᾼ Ȳṳ‍ иӁȷᴖ ѡᴩⱢ М

֝ ֯֝ Ȳᵛ― Ȳ ḇΌ֫ẞ֝דὬ ᾼѩẂ

Ȳю ẞצḆ ᴯ Ȳᵀ ד Л ȲױҵȲӼ ẞ1 Ӄ

֪ҫ1כ ᴖẒװ ∟Ȳ֯ Њы Ϛ Ь֫ẞ Ὤ

ᾼ Ὼ Ȳ5и ∟ כ ᴖ ֫ ᴯȴ 

Ӑ ֯ Ἇ ▲ ד2020 ᾼѡ ♄ ֮

Ὑצ ᾼ Ȳ֪ ѩױ דц2020ד2005 цΌ֫ᾼ

( 4-3-6)Ȳ ӱ2020ד ᾼ ד ד2005 Мὑ ὝȲᴖΌ

֫ᾼ ⁄ Мὑ 16:00-17:00Ȳꜙᴟ֯ 20:00Ьצ Є᷅ Ό֫Ȳױ

ד2005 ὨЛ ȴ֝ҫȲ  ᾘ ᾼ’ Б ц ∟ ҏПḘ☺Ȳ

ѿ›ӑדϱҙד2020֯ױ ẞϱ Ẓ Ȳ ᾼד2005 Ὠ ц

ὑ ᴟ  ҵ Ȳṳὑ ׄ ҵ ’ ԅ Ȳ∕

иѿЊ Ό֫ ỏ ֮Ȳ ӱ ṷ Ɫ ѡ П ֮Ȳ

ᴖ ᾼḂ ╥ᵡ ֯ѡ ᾼ Ȳѿц ҏᾼḘ☺╥ᵡ Є Ὼ

֯ד ϱἼ+ᵂ צ Ȳᶁצ∕ ȴ 
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ד 4-3-6 ᾼ Ό֫ נּ  

ẃ ȸӐׁשṅ ᵂ 
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ҳ    ⇔ҍ ᾼ ᴩⱢ  

Ϛȳ ѡ  

Ӑׁשṅ иέ Ὑ ᾼ ӱȲ ᴩⱢѻ иӁ֯6:00ᴟ15:00

Ȳὑ 8:00ᴟ 9:00ế 12:00ᴟ13:002צ Ȳᴖ ᴩⱢ⁄֪

ᴖ ȲЊы ѻ Ӣὑ6:00ᴟ7:00Ȳ Ὑ ֵ Ӣὑ9:00ᴟ13:00(

4-4-1)Ȳױ Ὠ ϜỨ (2005)ҟׁשṅ ▲ П иӁ  Ὼȴד

 

 

4-4-1 Ὑ ᴩⱢ֯1ѡвПиӁ 

ẃ ȸӐׁשṅ ᵂ 

 

 



Х  ∂  
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ϡȳ ᾼ ᴩⱢ 

Ӑׁשṅ Ὑ ֮ П ᴩᴩⱢ Ȳּנ ḕװ ȳ Ѭ

═ ѿц ғכ ᵡȴ֯20201דѣᴟ4ѣП ȲԚכғ ẞ 33

װ ᴩⱢȲӂᶁḕװ Ɫ11.11и Ȳḕװ ӂᶁ Ѭװ Ɫ13.2

װȷᴖ֯433װ ѬᴩⱢМȲӂᶁḕװ Ѭ Ɫ27.31 ּהɎ 4-4-2ɏȲ  

Ѭ Ҡ  ȴה98ּ

 

4-4-2 ḕװ ѬП═  

ẃ ȸӐׁשṅ иέ ᵂ 

 

ғכ֯ ẞ433װ ѬᴩⱢМȲ Ɏ4.16 %ɏװ18צ ҏѬ צ

М Пכғ Ȳѹ ғכ ЄЊṳ …ȴ֯Ӑׁש

ṅ ▲ ᾼ МȲ ḕװ ѬП ғכ ד ȴɑT ϷҠ ╥֪Ɫ2020

1ѣᴟ4ѣד Ȳ Єֵ֯ ҵ ѿц  Ϛ Ȳ֯ в ɎҔᵶ

Ὑ ɏṳḥצҏ Є ᾼ Ȳᵀ╥ ϷҠ ╥֪ⱢӐ ⱢϠ М

П―ȲҬ ♄ ᾼ Ɫ Ȳѹ ▲ ⱢϠѠ― М Ȳ
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♄ ᾼ Ɫ Ȳ֪ װᵅᴷϠḕױ ѬП ғכ

ғכ Ȳ ḕװ ѬП ғכ ѿц ғכ Ȳ Ꞌ ὑ4.16 

%ȴὑ Ὑ Ἤ ᴩП МȲ П Ꞌ ╥ᵦ Ȳ  Єּ5֯פ

ᴟ15еиҿҢȴ 

 

4-4-3 ϯ ›П ѬᴩⱢ 

ẃ ȸӐׁשṅ ὁ  

 

4-4-4 ὑѬϯ ẞ ∟― ҏѬ ᵟ ПᴩⱢ 

ẃ ȸӐׁשṅ ὁ  




























