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Ɫ ᴩ ⅜֮ (Tyto longimembris) ▲ế’ṎЏᵂȲӐׁשṅ 4

ӭȲҔ╗ ▐ ȳ ▲ế Ὅ ȳх ȳ ֮ ȴ

֯ ▐ иȲ2022ד Мᾼ ▐ 25 ȲẔМ ֮ 20 צ 18 ὁẞ

Ȳ ӥ 5 צ 3 ὁẞ Ȳṳּנ ᴟю 13 צ ȲҠ Ԍ

ᾼ  ҏ ᾭᾓȴ18 צ ᾼ МȲ16 ╥Ӫ Ȳצ ᾼ

Ѿ ╥ ѿϱӑד3 ѭ ȲᵀӪ ֪צ ѤϤ–ᴖ֕оᾼ Ȳᴟὑ ѭצ

ᾼ Ȳᴟю И∟ד2 צ ᵓӣȴ2021וּדủ 3 Ȳ

ᾭᾓѩ ủוּד2020 Ȳᵀ ủԛ╡ד2022 4 Ȳṳ Ҡ

Ẓ ȴ ủếוּד2021 ủԚ╡ד2022 6 ғȲכ Ὅ Ӄ

12 Ȳ֯ М ╥ Ӄ щ ȲױҵϷ ⇔ ẞ

Ѵ Ȳṳכғѿ ’ ȴӐ Ầᵗ⅜ὧ Ӣ Ҁ

Ȳὑ 9/20ѡ֯ṭ Ὑ ȲϷẦᵗх ӥ ᾼ ▐ Ȳӭ

╥ 30 ӥ ▐ȴ ֮ Ẓצ ֮ ֢ 0.5е Ȳ ⅜ ӦӐ ╟ᵂȲ

Б֯ 7ѣМע ᶙכȲиЛ֝Ѡה װ5 ȲẒ ѣ∟Ӫ ⇔

68.6%Ȳӭ› Ḁạ ᴩМȴϟֽ Ӧ⅜ὧὭ ỗҵ ╟ᵂȲ֯ 9

ѣМע ᶙכȲ═ Мȴצ ֢ Ӫ Ѡהѩ ȲБԝ֯ ∂

Мȴ 
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Abstract 

In order to survey and conserve the Eastern Grass-owl (Tyto longimembris), the 

study plans four key projects, including perch monitoring, breeding surveys and 

banding, friendly agriculture promotion, and habitat creation trials. There were 25 

perches under monitoring in 2022, of which 18 of the 20 perches in the wildland and 

3 of the 5 perches in the farmland have been photographed with Grass-owls. A least 

13 individuals with color rings have been recorded, so that the long-term occurrence 

can be tracked. Almost all of the study areas with paired Grass-owls are more than 

three years after wildfire, but there is a trend of deterioration due to the invasion of 

shrubs. Study areas that have been burned were no paired Grass owls until at least two 

years later. Four nests were found in the spring of 2022, and it was confirmed that 

Grass-owls can breed two broods in a breeding season. A total of six nests were 

successfully bred in the fall of 2021 and spring of 2022, and 12 young birds leaved 

their nests. During the breeding monitoring, snakes were found to be an important 

natural predator of nestlings, and roaming dogs were recorded disturbing the owl's 

nest for the first time. A fence was successfully used to protect the owl's nesting area. 

Our team also assisted in the promotion of the Pingtung County Ecological Grant 

Program, and held the first briefing to farmers in Ligang on September 20. The habitat 

creation contained two sites of 0.5 ha each. The Kao-Ping sample area was completed 

in mid-July, and the Jiuyu sample area was in mid-September. After two months, the 

maximum coverage of Cogongrass (Imperata cylindrica) is 68.6%. A comparison of 

the various planting methods is listed in the conclusion and recommendations. 
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ȳ ӭ  

(Tyto longimembris)֪ⱢӢ ἤ Ȳѹᴩ Лὔ ȲѿἏӢ

ד ѽȴӐ ֯› МБ ▐╥ ▲ ᾼצ ѠᾎȲ

ד2020-2021 ▐ ⅜ֵ ♄ Ȳ Ẕ ֮ ἤế ᾼ֚

ϷצἬ ȴṼ ’Ṏᴩ Ȳ ╥   ⱢӔכ Ȳ

ẞױϚӭ Ь ֵ ṅế’Ṏᴩשׁ ẃ ֥Ȳ Ԓ╥ ᾼצ ȲӐ

═ ֯Б῀ ᴩ ▐ ᴟю 10 Ȳṳ ▲Ẕ҃ ֯иӁ ᴟю

5 Ȳѿ ⅜ ᾭᾓȴ 

Ӣᾬ ṅ╥’Ṏשׁ ֚ᾬ ᾼ ȲӐ ֯ Бד2020 ⅜

5 ȲӐ Є Ȳ ѿ ⅜ ֮ᾭᾓ

иӁȲ ғכ ế ҷ П֪ Ȳ֝ ᴩӃ Ὅ(ϱ )ế

и ╦ Ȳ∟ Ҡ ᴕ ╦ ᴯ ▐Ȳṳ ▐ế  

ȴ 

Ϡ Ἠѡ ֮ᾼ ▲ ’ ȲỂ ֮ϷҠ ╥ỏ Ȳצ

ὑᴔ ế Ҡ ֚כ Ȳ х Ҡ ᵅ ֯ ֮♄ ᾼ

ȴ ֥Ὥ ᶝᾼ ֚ᾬ Ӣ ὢ Ҁ╜ ȲӐ Ὑ ṳẦᵗ х

Ө ҀȲ Ӗ ᴩх ᵂ Ҡ ậӢ Ȳ Ғ Ӗ Ȳ ᴟ

ю 5 ֮Ȳṳ Ӵ ▐ ᴩ ȴ 

֮ ҷ╥ ֚ᾼѻ֪ПϚȲᴖϢⱢ ἨḂ ֮╥ Ҡ ᾼѠ֣Ȳ

Ӑ Ѭᵓ ϝᾈЎᶝế⁮ Ѭ ᶝ֥ ȲW ứ ⅜ ֮

ϱ ӐЛᵓὑ ᾼ Ȳ ϢⱢ כ ֥ ПӪ (Imperata 

cylindrica) Ȳ֮֝ ᴩ ›∟ᾼ ▲Ȳṳѩ Л֝ ѠהП ֕Ȳ

ѿ ᴷ ֮ ᾼכ ȴ 
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ȳѝ ֫  

Ϛȳ Ӣ №  

ὧѠ иӁ֯֙⇔ȳМ⁮ҙ ȳМ ⁮ ȳү ȳ √ ế ☺ ֮Ȳ

֮Ҕ╗ ế ֮Ȳ и֮ Ἰ Ҡ 2500 m (König and Weick, 2008, 

Bruce and Marks, 2020)ȴиӁ ᵀֵ֯ ֮ − ȲЛצ ֯ ᾬ҉Ṝᾼ

ᾓϯȲҠכЊ Ȳ ᴍеѐ(Bruce and Marks, 2020, König and 

Weick, 2008)ȴ ☺ᾼ ӱ ủⱢ 10ѣẞ ד 5ѣȲ ᵜ 3-8 Ȳ ᵜ

פּ 31щȲṎ פּ 60щ(Bruce and Marks, 2020)ȴ֯ ☺ ᾬ ϯᾼ

ȲϚד ֵҠ 3 Ȳḕ 7-10 Ȳѹ›Ϛ ᾼӃ Ầᵗ ϯϚ

ᾼṎ Џᵂ(Dunlop and Pain, 2016)ȴ ☺ ᴩ֫ ▲Ȳ Ὠ ӱ

֫ Ὑצ ч Ȳ ᵑ╥֯ ☺ Ӣדᾼֵצ דּ ᾬּמὨ

(Gahnia sieberiana) (Debus et al., 2001)ȴ 

☺ҵȲ ֯Ẕ֮҃ ᾼӢ − ѽȲ צ ῶϚ ᾼ

נּ Ȳ ᾼѻ ╥Ӫ ếḈѫӲ(Leersia hexandra)(Kasorndorkbua et al., 

2008)Ȳ∟ иέצ 5 ᴯᾼ ȴ(Kunsorn et al., 2015)כ ẃᴫṸ

ᴯ נּ Ȳ ╥֯ᾒ ӥвȲ֮ ᾬ╥ Єṗ (Calopogonium 

mucunoides)ȳ ṗ(Pueraria phaseoloides)ế Ѫ ṗ(Mucuna bracteata) Ӣ

ṗּד ᾬ(Hamid et al., 2008)ȴ▌ ֯ ד2007 נּ⇔ ṳ ᴯȲᵀӑ

ц (Handschuh et al., 2010)ȴ ԓ ᾭᾓЛὙᵀ ϯצ Ȳѻ

֪Ɫ ֮ юȳủ ἤ ế ṿӣȲᵀ֪Ɫиᵉ ѹ ϯ Л

Ὑ Ȳԓ ’Ṏ ╥ ֚(Least Concern)(BirdLife International, 2020)ȴ 

ὑү ᾼѝ Ȳ Ӕנּה ╥ ᾬ ҭ —֯ ד1866

ȲӦ ֮Ϣᴞɦв֮ɧ ẃ ҃( й֮ ЛὙ)Ȳᴖ ֮Ϣ

Ɫɦ ɧ(ὭѝᶛȲ1997)ȴױ∟ ὑ ᾼּנ ד юȲ ▲ ӴеԚ

П ᴯẕ ὢ ѿц֢Є П ҭ Ȳ ▲Ҡנ ẞ ד1950
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҅ᾼ Ȳ ᴖ ѿɦ ɧⱢ ֿ ᴩ ȲἬ ꜙюȲѹ ѿ

ɦἡ ɧ Пȴὑ╥ԛѿɦἡ ɧⱢ ֿ Ȳҏ 7 ד1960-1975 ᾼ

ȲẔМ 6 ѱἨ Ҡ῀Ɫ Ȳᵀ ῏ἨӖ ѿἡ ПȲ ю

Ϣ ҏ ᾼ֤ Ȳѹ∟ ֵⱢе ӱἨ ҏ Ȳ ӱ ד

ṇṓȴ ᾼ ֮ Ҕ╗үМЄṍ(1960ד 1ѣ)ȳ⁮᷾ ё(1965ד 4

ѣ)ȳ Њ ד1966) 2ѣ)ȳ Ὥў⁮(1969ד 4ѣ)ȳү⁮Ӫᾈ(1969ד 11ѣ)ȳ

оӥМ(1971ד 8ѣ) ȴЄּפẞ דП∟Ȳד2000 И Ở ṿӣɦ

ɧ ֤ ȴ 

҅ד2000 Ȳү Ở צ ὑ ᾼּד ѝ ῶȴү ѿἏᾼ

נּ ֵẃᴞМ⁮ ᾼ ( Ȳ2010)Ȳѿцю ᾼ ᴯ

(Lin et al., 2007ȷ Ȳ2008)ȴиέ вᾼ Ȳ ӱ ѿ Ɫѻ

Ȳ ᵑ╥ (Bandicota indica)ȳѣ (Mus caroli )ếЊ (Rattus losea)

(Lin et al., 2007)ȴ ӢМї֯ ғכד2005 Ẓ ᾼ ֯ ϯ Ȳ

Ԛ ϯ 4 Ȳ ҏẒ Ӄ Ȳ ᵜ Ɫ 32щȲӃ ֯ 42щЄ Ҡ ♄ (℅

Ӕ ế ῠ Ȳ2006)ȴ ֯ ϯᾼ Ҫ Ȳѿה 12ѣ Ɫ Ȳ

◕⁄╥֯ѡҏ›ẒЊ װ ֵ( Ȳ2008)ȴ 

(2010)ɔ ӣᴞ ֫ ȲῴḔ ӱ֫ ᶾ Ҡ ӣὑү ᾼ

▲ȷ а (2013)֯ ⅜֮ ▲ иӁȲ∂Ӵ ֫ ▲ᾼ Ӑ ᶧȲ

ᵀ ᵅȲ Ҡ כ╥ ♄ ЄȲѹ ֫ ӑ ᵑ╚ ֥

ᾼӪ ֮ȴ (2016) ϚḔᵓӣ֫ ᶾ ếᴾ ₤ ᴩ⁮

4 Ӏᾼ ▲Ȳ Ὠ ӱ ѻ иӁ ⁮ ᾼᾈ ֮ế Ѝ֮ Ȳѹ

Ӣ֮ ЄҜ ȷᴟὑМ 5 ӀᾼῴḔ ▲ ὨȲ Ҝ Ὑ

⁮ ᵅ( Ȳ2018)ȴ 

ҫϚѠ Ȳ ᾼ ṅ֯Ὼשׁ טּצ ἤᾼ ȴנ ᾼׁשṅ

ṿӣ VHF ᴩ Ȳᵀ֪ ♄ ЄȲ
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Ɫᵺ ( Ȳ2010)ȴῺדẃ Ӣ ᾬ ╦ ᶾ כ Ȳ2018-2019

ד Ԛצ 13 ᴩ ╦ Ȳ Ẕ♄ Ҡ ᴍӂѠеṭȲѹеӕ

П ♄Л֝ᾼצ ȷ֯ה ֮ᵓӣѠ Ȳ ếᾈ ֮ҵȲ ֮Ϸ╥

ṿӣᾼ ֮ ₤Ȳᴟὑѡ ᾼ ⁄ѿӪ Ɫѻ ( ế

Ȳ2019)ȴ 

֯ү ᾼ֚ ֮ ҷПҵȲ М◖ế ╥ӭ›Б῀ᾼẒ

Є№ ȴ ѻ ᾼ Ӕֻ╥ כ ᾼѻ ᾬ Ȳᴖֵ Ӗ ѿ

ẃ ᴩṮᾙȴ ҟБ כ ἨӃ ᴿМ◖ײϺ ҷ ᾼ

ẂȲṳ ֯ Ϻײᾼד2016 Ẃ в֝ ҏ 3 и(Ὥὖכ Ȳ2018)ȴ

ҵױ ṮᾙȲѿц ϱⱢṮ Ἤ▐ ᾼ Ȳ ẃד Л ҏצ

ᾼ ( Ȳ2010ȷὭὖ Ȳ2018)ȴῺשׁדṅ ү ᾼ в

ҏ Ȳ ӱ Б Ϥү Ӣ ᾼ ᾬ МȲ֪ױ ׄԓ

ᾼ ҅ Ѡ (Hong et al., 2019)ȴ 

 

ϡȳ›  Ὠכṅשׁ

 Ӑ ֯ ד2020 2ѣ Ở ᵓӣ ▐ ᴩ ȲБ ▐Ҡ

Ɫכ ▲ ᾼצ ѠהȲЄЄּט ѿἏЛ῀ ֯ᴶ ᾼׁשṅᵺ ȴ

5 ế 7.5 m ▐ᾼ ⇔ Ȳ ∟Ӑׁשṅѿ Ѡ―▐ ᾼ 5 m ▐ ᴩ

иӁ ▲ȴ2020ד 4ѣ ֯ ⅜֮ Ӵ 21 ▐Ȳἒױ 1-5 kmȲ

ֵ оᾼ Ӣ֮ ₤ȴ ᴟ ד2021 3ѣἉⱢѦȲצ 10 ֯ 3 ѣвὁẞ

Ȳ ҏװ щ ╥ 12.2 ± 10.3щ(1-33щ)ȴ Ἤצ ▐Ԛὁ 28

צ ᾼ ѱế ѱ( 2-1)ȲẔМ ѱ 2 Ȳ֢ ѿἏ ѿ᾿

ᾼᴩⱢế Ҫ Ϸ ֯ ѱМ ϯẃȴиέ ▐ᾼᵓӣ Ȳѿה

Ϥỏế Ὑ›ᾼᵓӣ ȲᴩⱢѿ ᴓ&᷿ ȳ Ҫế ᴾ֢פּ Ȳכ3 ᴖ

Ϸ ὁẞ ᾬȴ 
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2-2. Ӑ ▲ ד2020-2021 ⅜֮ ▐ϱᾼ  ȴכ

 

Ӑ ▐ᾼ ▲ȲБ ⅜ֵ ᾼ ֮ȲӦὑ ▐

ֵ оᾼ ₤Ȳ ᾼ ₤ иέ֢ ֪ІȲצ ҏ

▐ҙ 100 mвᾼӪ ᴍиѩӔד (p < 0.01)ȳ ᴍиѩ(ֽ І )

ד (p < 0.05)Ȳ ӱ Ӫ צ֮ ֻȲ МӪ ѩẂכ צ

ὁẞ ȲᴖЄ ᾼ І ⁄Л צ ҏ Ȳ֪ױӑẃ Ӫ ᾼ

ᴩ ᵛҠ( 2-2)ȴ2020ד 9ѣ ֯ ҏ Ể ᾼӪ ֮

ᴯȲϷ Ὅ ֯ вᾼᴞ ד נғּכ Ȳṳ Ὅ 4

Ԛ 12 Ӄ ȴ ὍӃ ╥ ӣ Ἁ ֿ Ȳ∟ צ 4 Ӄ ֯ 7-12 km

ҵᾼ ▐ϱ ὁẞȲѹ ứҏ ѣѿϱȲ Ὑ ▐Ғϱ Ҡѿ ᴩ

ᾼ ế ȴ 
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2-2. ֢ ▐Ể ҙ 100 m ֮ ₤ᴍиѩȲṼӪ % ᶧȲ *ῶӱ 3

ѣвצ ȴ 

 

╜ᴩד2018  Ё Ȳ ứ Ɫ⁮ Ӣ ᾼ ╓ ᾬ

ПϚȲ ϱẔӢ׀ ᾼ֚ Є−צ иϷ ד ȴӐ

֯ ד2020 Ể 50ᴯ хȲ Ӗ Ɫ ᾼ ѩ Ȳѹ

Єֵ╥ӣ ẃṮᾙȲ ⁄Єֵӣ ᾎἨЛ ṮᾙȴӦὑ ᾼѻ

╥ Ȳ ắẞ װ ◖ ᾼ ד ȴӐ ֯ ד2017 ֯

ӥ ▐ᾼ ṮᾙᾎȲᵓӣ ֯ạ ᾼ ἤȲ֯Ὲ ӥ

Ӵ ▐ᵮі Ȳ ᵓӣ ▐ᾼ ╥ (Hong et al., 2021)ȴ

▐ ϠҠᵮі ›ẃ ȲҫϚ  Ғ ╥ ӥМᾼӢ Ḇ ὔ

ṓȲ֪Ɫכ ▐ϱᾼ ד ӭȲЛ х ᵂᾼ хד צ ᵂӣȲϷ

╥ Є −ֻᾼ Ḋ(☻ᶕׁ Ȳ2021)ȴ 
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ȳׁשṅѠᾎ 

Ϛȳ ▐  

 Ӑ ֯› צṅМȲБשׁ 11 ▐ὁẞ ҏ ȲҠиכ 3Є♄ Ȳ

Л вᾼ ▐Л Ȳ−Ҡ צ Ȳ֪ױӐ ֯Бצ

ᵓӣᾼ ▐ ═ Ȳṳ֯ ▲ЛṜᾼ ᴟю 5 ▐ ȲѿḖ

Ḇֵ ȴӦὑ› Б ֻӪ ֮Ȳ ▐ ѿӪ

֮ⱢѻȲѹ ḊЛὔ ṛἨ ᾼ֮ ȴ 

Ԓ›ᾼ ▐ ⇔ ӱ 5 m ᵛҠצ ᵮі Ȳѹ 7.5 m ᾼ ▐

Ἦ ỆứȲ֯▐ ϱᾼ ⇔ Ȳ֪ױӭ› ѿ 5 m ᾼ ▐ ᴩ ▲ȴ

ד2022 Ӑ שׁ ₤ ▐ȲḆѠ―▐ ế ד Ṕ⇔ȲϷҠὁ Ϛ

ṳ ᾼ Ȳ֪ױ צ ▐ Ḇ Ɫ ₤ ▐( 3-1)ȴ 

  

  

3-1. ֯Ӫ Мᾼ ▐Ȳҿ Ɫ ₤ ▐ȲҢ Ɫ ₤ ▐ȴ 

 

ḕ ▐ᾼ Ӑ Ɫ 3 ѣȲ 3 ѣв ⁄ ֮ Ȳч

П צ ᵓӣȲ ▐═ ᾼ  ᵓӣ ȴה ד ṿӣ ѹ

ⱢῺὁ П ₤(KeepGuard 795)Ȳв 64G қȲ ứḕװ ὁ 3

∟ Ȳὁה15ּ Ɫ 1и Ȳḕ ѣ ▲Ϛװ ᴃế қȴ 
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ϡȳ ▲ Ὅ 

 ╥ ᾬӢ♄ҭᾼ ȲϷ╥ ứ ֚ᾬ ’Ṏ ᾼ ȴӭ

›Б῀ ᾼ ủҠ ╥ ḕד 9ѣẞ ד 5ѣȲӐ Є Ҡ ᾼ

֮ Ȳ ᴯ∟Ȳ ᴞ ד ᴩ Ȳḕ Ὅ 2-3үד Ȳ

ѿ вҵЛ֝Ṕ⇔ᾼ Ȳṳ֯ Ҡᾼᾭᾓϯ 4G֫ ד Ȳѿ

ᵛ ᾭᾓȴ ẞӃ פּ 35-40 ѡ ᴩ ὍȲ Ӄ ϱ ( Ἁ

ֿ )ȳ Ӑᶮ ȳᴓѪếᴨ Ӑ ȴ 

ӐׁשṅϷ иӃ ϱ ╦ Ȳ Ẕ ∟ᾼ ᴩⱢȲ ὑ

Ӄ ♄׀ ȳӢ ὢ Ҁᾼ ȳ ▐ ᾼ֮ ╥− ᾼ

ᴕ ȴ2021 Ӧ⅜ὧὭד ẁẒ ╦ Ȳ₤ ╥ OT-9 3G 

(OrniTrack-9 - solar powered transmitter)Ȳ 9 g (P ӂᶁ 500 g ᾼ 2%

ѿϯ)Ȳ֯ ῴ҉ ᾼ ᾓϯȲ Ṝѿứᴯ 800 ᴖЛ ҉ ȲᵀӐ

ṝϷצ ы ҉ ȴῴ ứᴯ Ԓ ứϚщẒ (Ӫщ ϱ֢ 1 )Ȳ

3щ֫ ϚװȲ ᾭᾓԛ ȴ 

 

Ϯȳ х ᵂ 

 Ὥ ᶝⱢ ’ ֚ᾬ ֯ ᾼӢ׀ȲῺדẃ ֚ᾬ ц ֮Ӣ

ὢ Ҁ Ѡ Ȳ ד2021 Ở Ϥ Ҁ ד2022) ⅜ὧ Ϥ)Ȳ

ᵀד ᾼ ᵂ Ьצ∕∂ӴȴӐ ứᴟю 5 ᴯὑ ♄ Ể ᾼ

ӥȲ х ᴩ ֥Ӣ ὢ Ҁ ứᾼ ᵂѠה(ԓ ᵂЛṿӣ ȳ

◖ ȳ ȳ◖ ȳ‍х ПṮᾙ Ȳṳ ֥ ׄԓ ҏ )Ȳ֝ Ϸ֯

Ẕӥ ▐ᵮі ἨẔ҃ ȲЛ Ҡ ẁ ᾼӢᾬṮᾙȲϷ

Ӗ Ẕӥ Ӣ Ȳ ᴖѻ ӥ ᾼӢᾬֵ ἤȴӐ Ϸ ᴟю

Ϛ Ӣ ὢ Ҁ Ὑ Ȳ Ἠצ ᾼ х Ϡ Ӣ ὢ Ҁᾼ

ד ȴ 
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 Ӑ ֯› Ȳ ᴩ х Ȳ Б ẞ и хצ Ө

Ӣ ҀȲѹӥ ᴯ ֯ ♄ Ể Ȳꜙᴟ ֯ӥ ӭ Ἠ

ȲᵂᾬҔ╗Ѭ ȳ ȳ Іế⁮ӟ ȴӐ Ԓ ṷ х њȲ Ḕ∂

Ӵ Ӣ ὢ Ҁᾼ ᵂ ȲᵂⱢ∟ ᾼӱ Ẃȴ 

 

ҳȳ ֮ 

 Ӫ ֮ᶮכế ═ᾼ ֪ ╥ ἤᾼ Ȳ Ҡ ╥ᴞ ϷҠ

╥ϢⱢᾼȲ֪ױҠ ϢⱢѠהẃ Ғ ֮ȴӐד⇔ ᴩ ֮

ᾼ֮ Ȳ Ϛ ( ⅜ )ᴯὑ ⅜ ᾈ ҿỴᾼ ֮Ȳ֯ ד2021 7 ѣБ

֝ Ѭᵓ ϝᾈЎᶝȳ⁮ Ѭ ᶝȳὭ ᶝ⅜ὧὭ ᴩ Ȳ

Ӗ Ἥ ϷЛ ᵂ Ȳ ֮ Ɫ І ế Ѥ( ֥ Ɫѻ)Ȳ

Ἁ ╦Ӫ Ӣ Ȳׁשᵒ‍ ֥ᾼӢ׀ ȴ∟ Ӧ⅜ὧὭ ֣ ϝᾈ

ЎᶝӔה ѝӨ Ё֮ᵓӣ ҠȲṳ֯ ד2022 2ѣ Ӵ ▐ ᴩ› ȴ֯Ӕה

ҏӨ ∟Ȳ5/24ԛ⇔ ⅜ὧὭ ế ϝᾈЎᶝ ᴩ ȲᶙכӐ Ө

ᶧȴ 

ӦὑӐ ῴ ᵫ ỗ ∂ צ ȲӔֻ⅜ὧὭ ᾼᵂ Ϸ

צ ᴩ ֮ ᾼ Ȳ֪ױ ԛ᷄Ϛ ȲӦᵂ ỗҵᾼ ӣ Ӑ

ᵂȲӦӐ╟הᾼѠ֝ד ᴩ ▐ ếכ ᴷȲᵂⱢ ֮ ᾼ

ȴẔМᴯὑṭ Ὼ Ѝ Ѐᾼ ֮Ȳ2021ד 12ѣ 2ѡ ֝⅜ὧὭ

ế ϝᾈЎᶝ ᴩ Ȳṳ֯ ד2022 2ѣ Ӵ ▐ ᴩ› ȴЛ ∟ẃ

῀Ȳ ḂⱢ ὭȲЛ ֥Ӑ ᾼӭᾼȲ֪֯ױ 3ѣ ▐ ֫ȴ 

ϭԛ∟ױ  ứẒ Ȳиᵑᴯὑϟֽếṭ Ȳ ╥Ӑ Б צ ▐Ȳᵀ

ӐᾼӪ Ӕ ֕оМȲῺ Ϸ−юҏ ᾼ֮ Ȳֽ ‹ϯעҠױ ᾼ ȴ

Ẓ ֝ ֯ 5/24 ֝⅜ὧὭ ế ϝᾈЎᶝ ᴩ ȲᶙכЁ֮ᵓӣ
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Ө ᶧȲ∟ ѿϟֽᾼ Ԓ(ϟֽ )ȲӦὭ ᵂ ᾼҵҔ ╟

ᵂȴ 

  

3-2. ֮ ⅜ (ҿ )ếϟֽ (Ң )ᾼ ֮ ▐› ȴ 

 

 Ẓ ֢ 0.5е ᴩ Ḃ ȲḂ › Ԓ ᴩ ֮ ▲Ȳ֢

2 5*5 mᾼѠ ᾬᾼ ế ⇔ȴП∟ᵓӣЄ₤ ẓ

вᾼ ṳѿ ЁȲ Ὼᾼ ֮Ἠԅ ӥ( Л

Ӣ׀ᾼ֮ )┤ậӪ ȲԛѿϢЏ ȴ┤ậᾼӪ ᴩи ȲḕϚ

צ 3-4 Ȳ פּ⇔ 20еиȲ Ϛ פּ 10,000 ȴ 

ӦӐ ╟ᵂᾼ ⅜ ( 3-3)Ȳ 4 Ѡה(AȳBȳCȳD)Ȳѩ

Л֝ ⇔ếצ Ḁ ᾼ (ῶ 3-1)ȴⱢϠ Ṝצ ᾼ Ȳ 16

Њ ế 4 Є Ȳ ḕ צ װ5 Ȳױҵ צ 2 Л Ёᾼ (F)ȴ

Ӧ⅜ὧὭ ᵂ ҵҔ ╟ᵂᾼϟֽ ( 3-4)Ȳ╟ᵂѠה ⁄ϱѩ Ӑ

Ȳᵀ и 6Є ȲֵϚ ᵂ(E)ȲЛ ȴ 

 

ῶ 3-1. ֮ ֢ ᵂ Ὑȴ 

҅  ᵂѠה 

A ἡњ Ȳ ЁȲ ȲӪ 100еи 

B ἡњ Ȳ ЁȲ ȲӪ 50еи 

C ἡњ Ȳ Ё 

D ἡњ Ȳ ЁȲӪ 50еи 
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E ἡњ Ȳ ЁȲӪ 100еи 

F ἡњ  

 

 

3-3. ⅜ ֮ Ȳ 0.5е Ӫ 10,800 ȴ 

 

 

3-4. ϟֽ ֮ Ȳ 0.5е Ӫ 10,000 ȴ 
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֮ ᶙ ∟═ ▐ Ȳ ╥ᵡצ ҏ ᵓӣȲḕ ѣ

Ϛװ Ӣ ᾭᾓȲּנ ẔМᾼ ᾬ ȳӢ  ⇔ȳ ᾼ ⇔Ȳ Ӫ

‍ Ȳ⁄ҫҵּנ Ӫ ᾼ ⇔ế ⇔ȴ ᶙ 3 ѣ∟ ᴷӪ Ӣ ᾭ

ᾓȲ ᾓСѿ Ἠ ȴ 

 

Хȳ ѱ ᵂế Ω  

 Ӑ ᾼ ▐ ế ȲБ Є ᾼ ᴩⱢ Ȳ╥’ṎΩ ᾼ

Ṿ ḊȲױҵЭד ẞצ Ѵ Ȳד ᴞ ד Б כ

9и ᾼ ѱȲ ẁ Ὥ ᶝṿӣȴ ѱ֯Ὥ ᶝ 8/18 ѝ∟Ȳ ᴟ 10

ѣἉԚ иṹȲװ5,924 27 װ ֵצȲṳכ ȴ 

Эצ⇔דẒ Ȳ Ϛ ╥֯⅜ὧ Ȳ ╥ 1/22-2/28Ȳ

Ӑׁשṅ⅍צϚ ӱῈ ȲЮ Ӣ ếх ȴ ϡ ╥ 3/12֯Ὥ∟ҳ

Ὥ ᾼ ♄ ȲӐ ⅜ὧὭ Ԛ֝ ӴϚ ᴯЮ Ӣ Ȳṳ

צ Ф ȴ 

 

  

3-5. ⅜ὧ (ҿ )ếὭ∟ҳὭᾼ ♄ (Ң )ȴ 
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ȳ Ὠ  

Ϛȳ ▐  

Ӫ ếѭ иέ 

ד2020-2021  צ 21 ▐ ȲẔМ 11 צ ҏ ȲT Ϛ ֯ 2021

ד 10ѣ ☻ѬḤ ( 15)ȲҫϚ ҏ ȲἬѿẒװ1 Ȳן

Ẕ 9 ═ ȴ2022דẞ 10ѣⱢѦԚ 9 ֮ ▐ ȲҒϱ

⁮ Ѭ ᶝ Ӵᾼ 2 ֮ ▐Ȳѿц 5 ӥ ▐ Ȳ Мᾼ

25 ( 4-1)ȲẔМ ֮ 20 צ 18 ὁẞ (ῶ 4-1ȳῶ 4-2)ȴ 

 иέ֢ ֯ ᾼҏד2022 ᾭᾓȲ ᵓӣ ȲѹצẒ ֝

ҏ ֯ ▐ϱȲἨ╥ ▐Ể ứצ Ȳ⁄ Ɫצ ȷ

ᴖҏ ȲἨ╥ḕװҏ ╥ ȲѹỂ ӑ Ȳ⁄Ɫӑ ȴ

Ṽϱ ᵒ 18 צ ᾼ МȲ צ 10 Ȳӑ 8 ȲẔМ 16

Ӫצ ȴצϚ ( 19)ᾼӪ ╥ 0 ( ╥ ế⁮ּר )Ȳ

ҫϚ 17 ᾼӑ Ϸ╥ 0 ( ϱ ╥ ֮ Ѿḥצ )(ῶ

4-1)ȴ 

╦ 16 Ӫ ᾼ Ӫ Ȳצ ếӑ ᾼ

Ӫ ӂᶁ ╥ 0.9е Ȳ (p = 0.595ȲMannïWhitney U test)ȴӦ

ὑӪ Ҡ ╥ѿЛ ⁄ ֯Ϛ Є ᾼ МȲױиέ ▐Ể

ᾼӪ Ȳӑᴕ ֮ ᴯ ȳ ᾼЄЊȳӪ ᾼᶮᾭế ȳ

╥ᵡ Ὼ ӥȳᾈỴἨ Ȳꜙ╥ ⇔ếצ Ѵ Ȳ ṷ Ҡצ

ᵓӣȴ 

иέѭ (ἨӪ )ᾼҠ Ȳ ế ╦ ᵗȲ֯ 16

Ӫ МȲῺ (2020-2022)ד3 Ӣѭ ᾼ צ 8 ȲẔМ 7 ╥ӑ

Ȳᴖḥѭ ᾼ 8 צ╥ ȲῺ צד3 ѭ ᵡ╥ד2022 צ
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ד (қѠиέȲp < 0.001)ȴ Ϛצѭ ᵀצ ᾼ╥ 18Ȳѭ ╥

ד2020 5ѣȲ Ӵ ▐ ╥ ד2022 5ѣȲ ֮ ѭ ∟ Ӫד2 ᾼӢ Б

ד Ȳ Ṝѿẁ ᵓӣ(ᵀỮӑ ᴯ)ȲṼױ Ẃ ӱȲ ѭ ∟ẞ

צ ȲҠ ᴟю ד2 ȴ 5⁄╥֯ צד2020 Ȳᵀ 2021

ד 1ѣế ד2022 3ѣ Ӣѭ Ȳ ד2021 Ɫӑכ ȴᴟὑ 8 Ὼ

ד ḥѭ ᾼ Ȳ צ ứᵓӣȲᵀӪ צ ѤϤ–ᾼ Ȳ

ᾎ ϵ ═Ӫ ȴ 

 

֢ ế ᾓ 

7 Ὼ ᾼ ▐Ȳ֯ ᾼד2020 ḥצ Ȳᵀ֪Ὼ

Ӫ Ӣ  Ȳὑ╥֯ ד2022 1ѣ Ӵ ▐ȲὨ ὁẞ ҏ Ȳ ᴖ

▐֯ ד2022 3ѣᴎּי שּׁ Ȳד ҷЛṓ( 4-2)ȴᴖ Ὼ ⅜ ҏ Ѐᾼ

16Ȳ֝ Ӫ Ӣ  Ȳᵀ 4 ѣḥצ ȲБ דȴ2022ן 8

ѣ֯ Ὥ∟ҳὭӂ֮א Ὥ ӴϚ ▐( 20)Ȳӭ›Бצ ᵓӣȲ

ᵀỮӑצ ȴ 

 ӭ›֯ ▐ϱ ẞᾼצ ᴟю 13 ȲҔ╗ Ӫᴥ ᾼ 134ȳ

139ȳ172ȳ179ȳ183ȳ305ế 306( 4-3)Ȳѿц ᴥ ᾼ C2ȳC3ȳC5ȳ

C9ȳE0ế E3 ( 4-4)ȴ Ӫᴥ ᾼ ҵԏϯЛὔמּֿ֯ Ȳ ֯ю ứṔ

⇔ȳ ế ԏ Ԉϯ ֿ⁪ ҠṓȲЛ Ӧὑӭ›Б῀ ứ ֯֝Ϛ

▐Л ҏ Ȳ֪֝ױϚ ▐ᾼ Ӫᴥ ֯ ᾎ ᾼ ᾓϯȲ ứⱢ֝Ϛ

(ῶ 4-2)ȴ 

Ẓד ứ֯ 14 ҏ ᾼ 134ȲẔ K9 (2021/1 Ὅ)Б

ד2021 3ѣ֯⅜ὧ ϺȲӦײ ᾼ ậ҅Ȳᴖ 134⁄╥֯ 2022

ד 2ѣП∟ ҷȲ Б ҵױϺȴײ ֯צ ▐ ứҏ ᾼ Ҕ╗ 139ȳ172ȳ
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E3ế 305ȲẔМ 139֯ 15ᾼ ∟Пן −ю ẞȲ172ế E3⁄╥

ứצ ᾼ ȴ 

 ᴟὑC3ȳC5ếC9 ╥ ἉҏӢᾼӃד2020 Ȳ֪ ҏױ ᾭᾓ Л╥− ứȲ

Ҡ ֯ ֥᷄ ᾼ ȲE0Ϸ╥ ἉҏӢᾼӃד2020 Ȳ ϠẒד ֯װ

1ᾼ ẞȴ2022ד 2ѣ Ởҏ ᾼ 305ế 306⁄╥ү⁮Ӏ Ӣ

ᾬ’Ṏ Ὅᾼ ȲҠѿכẞḷ ῴ֯ 10-14ᾼ ▐ ҳ

ṛȴЛ E3(е ) Ӑ Ϛ Ȳ֯ ד2022 5ѣ ỞḂ 305

ȲᵀЛ Ӑᾼ ӕ Ϻײ╥ ╥ (ῶ 4-2)ȴ 

 1ế 4ᾼ ▐( 4.6 km) צ ᵓӣȲӦὑЛ ֝ ҏ Ȳ

ᵒ ╥֝Ϛ Ȳ Ӫщ 1ᾼ ▐Ȳ ϱ⁄╥֯ 4ᾼ ▐ϱ

ỏ( 4-5)Ȳ ỏ ᾎᵓӣ ▐ȴЛ ֯ ד2022 5ѣ ҷ

ЛṓȲ᾿ẞ 9ѣ Ởҏ ֯ 3ᾼ ▐ ỏ(ῶ 4-2)ȴ 
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ῶ 4-1. ⅜ ▐ Ὼ ѭד3 ᾭᾓȳ (1╥ ȳ2╥כ )ếӪ

(X ῶӱḥ ẞ )ȴ 

 ѭ   Ӫ (ha) 

 3.1 1 צ 1

2  2 2.1 

3  2 0.3 

4  2 0.8 

 1.8 1 צ 5

6  2 0.6 

 0.4 1 צ 7

 0.1 1 צ 8

 0.3 1 צ 9

10  2 0.3 

 0.05 1 צ 11

12  2 1.6 

 0.7 1 צ 13

14  2 1.8 

15  2 0.2 

 0.5 2 צ 18

16  X 0.3 

17 

 

1 0 

19 

 

2 0 

20   X 0 
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ד2022 .4-1 ▐ Ȳ֮ ѿ 3Є ᵧ ( ‍ ᴯ )Ȳ Ἁ

╥ ֮ ȲӪἉ ╥ ӥ ȴ  
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ῶ ד2020-2022 .4-2 ⅜ ▐ ҏ נּ  

1: Ἁᴥᴊᴥ╥צ ᾼ Ȳ ѝ+ ֿ(Ẃֽ C3)╥ Ἁ ֿ Ȳ3 ֿ(ֽ

172)╥ ἉӪֿ ȲN╥ ( ᾎ ứ╥ᵡ֝Ϛ )ȲU╥Л ứצ

ȴ 

2: (ỏ)ῶӱצ ֯ ▐ϱ ỏȲ (ѡ)ῶӱ ֵ֯Ӫщᵓӣ ▐ȴ 

  

\ 1 2 3 4 5 6 7 8 9 10

2020/4

5 N

6 N

7 N N N N N

8 N N N,N N N

9 N N,N N U N

10 N N,N N N

11 ( ) N N,N N

12 ( ) C2, ( ) N N N

2021/1 ( ) C3,N U N

2 N ( ) C3,N C9 N

3 N, ( ) N C3,N C9 N N

4 N, ( ) C3,N

5 ( ) C3,C5,N

6 ( ) N C3,N C9

7 ( ) N N N C9,C3

8 ( ) N C5,N N

9 C5,N E3 N

10 ( ) ( ) N E3 N

11 ( ) ( ) C3,N N

12 C3, N ( ) C3,N N N

2022/1 N, ( ) N,172 ( ) C3,N N N N

2 N N N,172 ( ) C5,N N N N,305

3 N N N,172 ( ) N U N N,305

4 N N,179 N,172 ( ) N, N N N 305

5 N N,172 N N,305

6 N N,172 N,N N N,N

7 N C3 N,172 N N N,N N N,N

8 N,172 N N,N N N N,N

9 E0,N N,172, ( ) N N N N,N
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ῶ ד2020-2022 .4-2 ⅜ ▐ ҏ נּ ( ) 

: Ἁᴥᴊᴥ╥צ ᾼ Ȳ ѝ+ ֿ(Ẃֽ C3)╥ Ἁ ֿ Ȳ3 ֿ(ֽ

172)╥ ἉӪֿ ȲN╥ ( ᾎ ứצ )ȲU╥Л ứצ ȴ 

  

\ 11 12 13 14 15 16 17 18 19 20

2020/4 134,N

5 134,N

6 134,N 139,N

7 139,N

8 139,N

9 139,N

10 139,N

11 139,N

12 139,N

2021/1 134 N

2 134

3 E3

4 E3 134

5 E3 134

6 E3

7 E3 N 139

8 134,N 139,N

9 E3 134,N U

10 E3 134,N

11 E3,N 134,N

12 E3,N 134,N

2022/1 E3,N 134,N

2 N E3,N N N

3 N,306 E3,N N N

4 N,306 E3,N,306 N 306,N

5 306 E3,305 N N N,N

6 E3,305 N N N N,N

7 E3,305 N N,N N N,N N

8 N E3,305 N N,N N N,N N

9 N E3,305 N,183 N N,N N
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4-2. 6֯ ᾼ ▐ שּׁ Ȳד ҷȴ 

 

  

  

4-3. Ӫᴥ ᾼ 134ȳ139ȳ305ế 306ȲẔМ 305ế 306╥ ד2022 2-3

ѣ Ὅ Ȳ Ữӑ ᴆἬѿ ֿ Ɫ ȴϱẒ ╥ ₤ ▐ȲϯẒ ╥

₤ ▐ȴ 
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4-4. ᴥ ᾼӃ C3ȳC5ȳC9ế E3Ȳѿцכ E3(е )ế ȳ

305 ȴ 
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4-5. Ӫщếỏ ᵓӣ ▐ᾼ ȴ 

 

ϡȳ ▲ Ὅ  

 Эד⇔ᾼ Ȳ ╥ ֯Ϛ ủҠ ẒװȲ Ϛװ╥

ủוּ֯ 9-12ѣȲ ϡװ╥֯╡ủ 2-5 ѣȲᵀ╥ᵡḕד Ẓװ Л ứȲ

Ҡ ế ᾬ צ ȴ ᴖṕȲ2021דᾼּוủ ῶ ЛṾȲ

ᾼ юȲד2020 Ӄ Ϸ юȲҠ ủῴ (8-10ѣ)ᾼ

Єצ​ ȴ2022וּדủᾼ ▲Ӕ֯ ᴩМȲῴḔ Ὠ ֯ ᵧ ȴ 

 

 ủוּד2021

ד2021  10-12ѣ Ӑ ῧ Є ếϢϩȲ֮ ה ṅשׁ вḕϚ

Б῀ᾼӪ ֮Ȳ Ӫ ֮ 14 ѿϱȲᴷ Б ṅשׁ в כ7

ѿϱᾼ ֮ȴ ᴖ ד2021 ᾭᾓὙ Лֽ Ȳѹד2020 Ở

Ɫ 9ѣМϯעȲ פּד2020 Ϛ ѣȴ ủֵוּדѩȲ2021דד2020

ᾼӪ Ӣ ᾭᾓЛṾȲצṷ╥דῴѭ ∟ ḅȲ Ὠ І ếẔֹ҃וḅ

Ɫכ Ȳצṷ╥ 8ѣế 10ѣЄ​Ȳ☻Ѭ ḥἨḤ ֮ȴ 

ủוּד2021  ᾼẒ Ȳ ϷЛ ᵓȴ6 ֯ 10ѣῴ ╥

4 оᾼӃ ȲᵀҬצ 3  ЄȲּ֯פ 30ѡ ϱ ȴ вὍ ᾼᴞ

ד ӱȲ11 ѣῴϱ ∟ЛϵϚ ה Ϥ–Ȳ Ϛ Ӄ ᵟ ȲẔ
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҃Ӄ ⁄Л῀ҟ֣ȴ᾿ẞ 11ѣἉὍ ֯Ể ᾼᴞ ד ẞӃ E4ế E5Ȳ

ḷ Ȳѹ♄׀ Ь═ ֯ Ȳᵀḥצԛ֫ẞ Ӑᾼ ( 4-6)ȴ 

7 ֯ 9ѣἉ Ȳצ 5 Ȳ10ѣῴ ҏ 3 Ӄ Ȳᵀ ᴞ ד

Ȳ10 ѣϯע█щӕ Лԛҏ ȲҠ Б Ϻȴײ щ∟צϚ Ӄ ֯ҫϚ

Ӄ ⅝ ϱ ᴿ Ȳẞ 10ѣἉṥ Ҭ Ϛ Ӄ Ȳϱ E7ȴӦὑ вЬ

צ ᾬȲ е Ь֯ Ȳ∟ Ϸ е ═ ( 4-7)ȲE7Ϸ ᵓ

ȴ 

ὧὭ⅜צד2021 ẁẒ ╦ Ȳᵀ֪Ɫϱ Ẓ ᾼ Л

ᵓȲ ᾎֽ ֯Ӄ › ϱ ȴЛ 12ѣМ֯ 6 ҵ

Ϛ ᾼӃ Ȳ ϱ Ȳ֪ױϱ E8ṳѹ ϱ ᴩ Ȳ

Ὠ ӱẔѻ ♄ ֯1 kmҵᾼҫϚ Ȳ֮T Л֯Ԓ›ᾼ ᴯ вȴ

Ὅ ֮ ế ד▐ Ȳ Ẓצ֮ Ӄ ( 4-8)Ȳѹ ПϚ(е

)ᾼ ╥ 172Ȳӕ ḥצ Ȳ 8ȴ 

Ӄ E8֯ 1ѣῴ Ȳ ẞ Ѝ Ϛ ȲӪщᾼứᴯ ֯ᾈ

ᶩ ֮Ȳỏ צ ẞ Ὼ ֮Ȳֵ ᵓӣԅ ӥ( 4-9)Ȳ᾿ẞ 2/6

ϩ Ȳ 53щȴ 

 

  

4-6. 6 ᴞ ד 11ѣῴὁẞ ה Ϥ–ᵟ Ӄ E6 (ҿ )ȴᴖ▐֯Ể

ᾼד ֯ 11ѣἉὁẞẒ Ӄ E4ế E5Ȳ ḷ Ь Ң)♄׀ )ȴ 
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4-7. 7 ӕ ҷ∟( Ӄ פּ 20ѡ )ȲὁẞϚ Ӄ ֯ҫϚ Ӄ ⅝

ϱ ᴿ (ҿ )ȴ ᾼϚ׀ Ӄ E7צ═ е ֫ᾼ ᾬ(Ң )ȴ 

 

  

4-8. ╦ Ӄ E8Ȳ Ẕ Ὅ֮ 1 kmҵᾼ Ȳᵶ E8Ԛ 2 Ӄ

ȴ 

 

 

4-9. ╦ Ӄ E8֯ 2021/12/16-2022/2/6ᾼ ֮ᵓӣ Ȳ 53щ 127

ỏ ứᴯ ȴ 
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ῶ ד2020-2022 .4-3 ⅜֮ ᾼ ᾓ 

Ԍ ᵜѣ еד   ӕ  ᵜ  о  ь᷉   Ӄ  ᾓ 

1 2020 9 - - 5 3 0 3 C1ȳC2ȳC3 

 2 2020 9 - - 5 4 1 3 C4ȳC5ȳC6 

 3 2020 9 - - 5 5 0 5 C7ȳC8ȳC9ȳE0ȳE1 

 4 2020 8 134 K9 6 0 - - 

 

K9 ϺȲײ ҷ  

5 2020 9 E3 - 5 3 0 1 E2 Ϥ–ȲҬ 1 Ӄ  

6 2021 9 - K8 ? 4 1 2 E4ȳE5ȳE6 Ὅ∟ Ϥ–ȲE6 ֦  

7 2021 9 - - 5 3 1 1 E7 ӕ ∟ ҷȲ 1 Ӄ  ♄׀

8 2021 9 172 - ? ? ? 2 E8 Ӄ Ȳӑ ứ ᴯ 

9 2022 2 - K8 3 2 0 2 J0ȳJ1 ӕ  

10 2022 2 143 - 5 4 0 4 J2ȳJ3ȳJ4ȳJ5 ‍Ӫ  

11 2022 3 172 - 4 4 1 2 J6ȳJ7 ᾰ Ȳ1Ӄ  Ϻײ

12 2022 3 ? ? 3 0 - -   ҷЛṓ 

: ь᷉ צ╓ оȲᵀҠ ֪ ᾬЛṜ ₤ Њ ḡᾼ ȲЛᵶ ᵟ ἨẔ҃ ϺᾼӃײ֪ ȴ 
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 ủ╡ד2022

ד2022  3ѣȲ Є ᴔ Ȳ͂Ẕ ᾼ כ צ Ȳ

ὑ╥Ӑ ԛװὑἬצҠ ֮ ᴩ ᴯ Ȳ 4 ȲẔМצ

Ẓ ứ╥֝ ủᾼ ϡ ( 9ế 11)Ȳ Ҡ Ẓװ(ῶ 4-3)ȴ

ẔМ 12ᾼ ὑ 3ѣἉ ֯ МȲ4ѣМע Б ҷЛṓȲӦὑỮ

ӑὍ ד Ȳҷ ֪ЛὙȴ 

 9 ╥6 ֯֝Ϛ ủᾼ ϡ Ȳ Ϛ ế ϡ ᾼ ᴯד 220 

mȴ9 ᾼẒ Ӄ ֯ 3ѣἉ оȲד 4ѣῴ█ѡӕ ( K8)

в ᶹȲ ∟ҏ Ϛ ḃ Ȳᵀ ӕ ȴ ╥ᴞ ד2020 Ở

ᴩ ѿẃȲ װ3 ẞ Мצ Ȳѹ›Ẓװ( 5ế 6) Ӄצ

ҷȲ ╥ Ϛװӕ ғכ ȲЛ Ϸ ӱ ╥ ᾼ щ ПϚȴ

9 ∟ ӑԛצ ҵṶԈȲẒ Ӄ 5ѣἉכғ ( 4-10)ȴ 

 10 ╥ ᾼ Ȳе 143Ȳ֯ 3ѣМע צ 5 Ȳ3ѣἉ

4 Ӄ оȲẞ 5ѣἉԓ ғכ ( 4-11)ȴ ᵑᾼ╥ ḥצӪ Ȳ

ᴖ╥ѿ⁮ּר Ɫ ᾼᵅ Ȳ ᾼ פּ 28*15 mȲỂ ⁄

⇔ 2-3 mᾼ Ҕ Ȳ ╥ Ԇᾼ ᶮכᾼϚ ♂ӳ( 4-12)ȴӦױҠ῀

Ҭ צ ֥ᾼ Ҡẁ ṎӃȲ ЛϚứ‍Ӫ ЛҠȲЛ

ԆᶮכᾼῈ ╥щ ᾼȲЛ╥ ẘ ҏẃᾼȲἬѿ ᷄ẞ ᾼ

ȲЛ Ӫ ֪Ɫ ֮▄ Ȳ Ҡ Ἰ ế ҏ

⅍Ȳ ᾼᴞѻἤ ȴ 
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4-10. 9 ᾼӕ в ᶹ(ҿϱ)Ȳ ∟ҏ Ϛ ḃ (Ңϱ)Ȳᵀ

ӕ ȴҿϯ╥ӕ K8ȲҢϯ╥ 5ѣῴẒ Ӄ ֯ỏ ҏ ҵȴ 

 

  

4-11. ҿ ╥ 10 ᾼẒ ȲҢ ╥ 5ѣῴ 4 Ӄ ᵛ ȴ 
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4-12. 10 ╥Ӧ Ԇᾼ ế ᾼ⁮ּר  ȴכ

 

 11 ╥ 8 ᾼ ϡ Ȳᵀ Ϛ Л῀ Ὑ ֮ (ῶ 4-3)ȴӐ Ӄ

֯ 4ѣῴ оȲ╥ ϚủἬצ М ᾼȲ Ϸ Ϛצ╥ȴԒ᷉פ Ӄ

₤ Њь᷉Ȳ 4/18ṥ ד Ȳ 4/12 ᴟюẒצ ᾰ

Ȳᵀ ӕ ( 4-13)ȲⱢ ᵍ ═ ȲӐ ϯḟứ

’ Ȳ ṓῶ 4-4ế 4-14ȴӦὑӐ ᾼњ ד Ȳ

Ӑᾼ 4G ד (SPYPOINT)֯ ן֮ױ ЛṾȲ֯ Ϸ ₤ 4G

ד (SPARTAN)Ȳן ғ Ȳ ⁪ ֫ ѱȴ 

4/18 ᶙ ∟Ȳ ҵᾼד ═ ẞ ᾰ♄ ( 4-15)ȲᵀБЛ

№כ Ȳ Ϸ ᵓ ᴩȲḥצắẞ ȴ ᴖ֯ 4/23ṥ

Ȳ Ϛצ Ӄ (ᴔϡ)ᾼ в ᴰȲ֪ⱢЛ ћ

Ȳҿ Б ᴨȲ ≡∟ ẞ⅜ּדЄ’Ṏ Ӣ ᾬן МїȲᵀЬ֯

щײϺ( 4-16)ȴ11 ∟ ϯ 2 Ӄ ᵓ ЄȲ֯ 5ѣМעᴞᴩ

( 4-17)ȴ 
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ῶ 4-4. 11 Ѵ ế▐ ᾼṶԈ ȴ 

  

ѡ    

4ѣ 12ѡ 07:05-07:55 ד ẞῺ ᾰҪ ế Ḕ ȲὙ ╥ ᵲ

ҪȲᵀḥὁẞᾰȲẒ ֯ в ᶹȲ ═ 50

и ȴ 

4ѣ 13ѡ 05:20-06:35 ԛװ ẞῺ ᾰҪ ȲẒ ֯ в ᶹȲ

═ 75и ȴ 

4ѣ 14ѡ 07:15-07:28 Ҭצӕ ֯ вȲᾰ Ϛװҏ ד֯ МȲ

Ҭצ 1 Ȳӕ № ṳ ϯ ᴰӃ Ȳ װ

ṳЛ Ȳ ═ 13и ȴ 

4ѣ 14ѡ 17:48-18:30 Ҭצӕ ֯ вȲד ὁẞẒ ᾰȲ ᾼẒ Ϛ

ҿϚҢ֣ӕ ῺȲṳЛ ᵲҪế Ȳӕ ⁄╥

ế № Ȳṳ֯ᾰ ҏ ḃ Ȳ ═

42и ȴ 

4ѣ 18ѡ 13:00-17:30 Ϣ ד▲ ᾰצ Ȳ ḟứ Ȳ

≡ ṅ⅍ếὭשׁ ֝Чќ Ȳẞ ῺӀ 20

1.5 m ế 30 m ᾼ ᶮ Ȳ֯ϯр 4 ֫

ẞ ╟ᵂȲ›∟ 8 Ϣ֯ 5 ҙ▐ ᶙכ Ȳӕ

֯ 18:48֫ẞ вȴ 

4ѣ 18ѡ 19:45-20:08 ҵד ὁẞϚ ӕ ᾰȲ Ѡ ᾰҪצ ȴ в

ד ẞᾼᾰҪ ═ 23и Ȳӕ ҵ ᶹȴ

ױ е ҧ ᴔ ֯ Ὼᾼ ▐ϱȲ᾿ẞᾰ ∟

И ᴔ ֫ẞ вȴ 

4ѣ 19ѡ 05:23-05:28 ҵе ᾰҏ Ȳ вᵲҪȲ═ 5и ȴ 

4ѣ 19ѡ 14:45 ҵе ᾰ Ȳӑ ȴ 

4ѣ 29ѡ 00:33 ҵϚ Њ ᾰ(ӃѴ) ȴ 

4ѣ 30ѡ 11:46 ҵе ᾰ Ȳӑ ȴ 
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4-13. 11 ӕ 4/14 Ẓ ᾰҔ ȴ 

 

  

  

  

4-14. 11 ▐ ȴ 
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4-15. 4/19е ᾰ֯ ҵ ᵲҪ( ѱ )ȴ 

 

  

4-16. 4/23ṥ 11 ᾼϚ Ӄ (ᴔϡ)ҿ в Ȳ ≡

∟ ᵀЬ֯ щײϺȴ 

 

  

4-17. 11 ᾼẒ Ӄ ֯ 5ѣМᵛ ȴ 

 



32 
 

ế  

ᴟЭ֯ד2022  ⅜֮ צ 3 ẂȲ ϚẂ╥ 1/5֯   Ȳ

᷉ Ἇ⅜ּדЄן МїȲ ∟ϱ H4ȲṳӦ Є ᴔ

ϱ Ȳ֯ 4/29 ֫ ֮ ὍȴЛ 5/12֯ Ὅ  Ὼ Ϣ ♄ ϩ

ЛṾȲ֮֯ϱ ᾎ Ȳ Ϸ ӱ ҟ щ Ѿḥצ Ȳ Ӧү⁮Ӏ

Ӣ ᾬ’Ṏ ן֫ МїȲ ▲ṝᶮ ( 463 g ẞ 334 g)T Ẕ҃

ᾭȲ כ ᾼ ֪ЛὙȴ 3 ѣᾼԅ ȲH4֯ 8/22ԛ⇔ ὍȲ֝

Ӧ ᴔ ᴩ Ȳӭ› ӱ♄ Ӕ ȴ 

 ϡẂ╥ 3/29⅜ὧ ╜Ἀ צ῀ ֯ṭ М ȲӐ ẞ ᾼӖ

М Ȳ֫ Ὠ╥ ד2020 3 ὍᾼӃ E1Ȳ∟ ẞ⅜ּדЄן Мї ᴩ ᾙȲ

▲∟Ҭצ Ȳ֯ 4/29֫ẞṭ Ὅ( 4-18)ȴ Ὅ ￼ ⅜ὧ

Ὥ ֯ ד2021 ẁᾼ 2 Ȳ֫ ӱ Ὅ› щԒ╥֯

ȲП∟ Ἇ Ѝ Ȳᵒ ♄ ϩӔ Ȳ ᴖҠ ╥ ҏ ϵ ᴃᴔ

о(2019דӢ )Ȳ 10щ31 ứᴯ ϩ Ȳ֯ 5/8 Ѧ ( 4-19)ȴ 

 ϮẂ╥ 4/10Ӗ ֯⅜ὧ ҵ ᴫӟӥצ М Ȳ Ӑ

▲ צ╥ ᵜ ᾼӕ ȲῶӱӔ֯ Мȴ֪ Ὑ ҵ Ȳ Ӊ ѡ ֮

ὍȲᵀҠ ϵ ϩ Ȳὑ╥ԛ Ἇ⅜ּדЄן Мїԅ Ȳὑ כ4/14

ғ ὍȲ L3 ( 4-20)ȴ ᾃ ᾼ╥Ȳ ᴫӟӥБכןȲӭ›╥

ᾭ Ȳѹӥ ᾼ ֯ ѡϯрБ ҷЛṓȲ ṳ‍ Ӗ▐ ẃṮ Ȳ

ᴖ╥ Ϣẘ ᷿ Ἤ▐ᾼ ȲӐ ẂБ ⅜ὧ ╜Ἀȴ 
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4-18. ẞӖ М ֫ E1(ҿ )ȲE1 Ὅ›ϱ (Ң )ȴ 

 

 

4-19. E1 Ὅ∟ᾼ ȴ  

 

  

4-20. ֯⅜ὧ ҵ ᴫӟӥМ ᾼ Ȳ Ὅ›ϱ L3ȴ 
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Ϯȳ х ᵂ 

 Ὥ ᶝ֯ ד2022 ⅜ὧ 5 Ϥ Ӣ Ҁ ╟ Ȳṳѹ᷂ ▐

Ϥ Ҁ ԈПϚȲӐ Ầᵗׁש ▐ ⁄Ȳṳ צ᷄ ᾼ

хҒϤȴԒ›Б ᴩ 5 ӥ ▐ Ȳиᵑᴯὑ ȳṭ ế⅜ὧӀȲᵂᾬҔ

╗ ȳ ȳ⁮ӟȳѬ ế ІȲẔМБצ 3 ὁẞ ҏ ( 4-21)ȴ 

 ӭ› ᾼӢ ҀѠ Ȳ ᾼ хЛṿӣᴔ ȳ ế

Ҡ Ϛ ҀȲ ▐ ӥצ ҏ Ҡ ϡ Ҁȴ⅜

ὧ ᾼӢ Ҁ ֯ 10ѣԌ ứȲӐ Ầᵗ ȲБԒᴩ֯ 9/20ὑṭ

Ϛ Ὑ ȲԚצ 15ᴯ х Ғ( 4-22)ȲẔМ 7ᴯ֯ ӻ ֤ Ȳ

Ẕ҃⁄╥ ֤ῶ ֫ Ȳԛᴞᴩ ẞ⅜ὧ ╜Ἀ ֤ȴ∟ ⅜ὧ Ӣ

Ҁᾼ ᴩ ֯ϟֽế Ϸ֢צϚ Ὑ Ȳ ҒϢ иᵑⱢ 18ế 20ϢȲ10

ѣἉןẞᾼ ֤Ϣ Б Ὼ 30Ϣȴ 

 х ֤∟ ᴷȲ ֥ Ҡ Ӵ ▐Ȳ ֥ᾼ ԈҔ╗: 

Єὑ 0.3е ȳᵂᾬ ⇔Њὑ 2еѐѿцỂ 40еѐв Є ȳ ḐἨ

( 4-23)ȴ⅜ὧ Ӑד⇔ Ӵ 30 ӥ ▐ȲẔ Ὠכ Ҡ ὑ

ế֢ ֯ӥ ᾼиӁếᵓӣᾭᾓצḆֵ ȴ 

 

 

4-21. ҿ ╥ὁẞ ҏ ᾼ І ȲҢ ╥ṭ х ֯Ẕ⁮ӟӥ

Ȳ Ӵ ▐∟Ϸצὁẞ ҏ ȴ 
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4-22. Ӑ 9/22֯ṭ ⅜ὧ Ϛ Ӣ Ҁ Ὑ ȴ 

 

   

4-23. Ӑ Ầᵗ⅜ὧ Ӣ Ҁӥ ᾼ ▐ Ӵȴ 

 

ҳȳ ֮ 

▲ế ֮  

 Ẓ ֮ ֯╟ᵂ›Ȳ Ԓ֯ ד2022 6ѣ ᴩ ▲Ȳ֢ Ẓ

5*5 mᾼѠ Ȳּנ Ѡ вᾼ ᾬ ế ⇔ȴ Ὠ ӱẒ ѿ
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І Ɫѻ ᾬȲױҵ ֥ ếּר☺ᵶ ҵẃ ᾬϷד ȲᴖӪ

ᾼѩẂ −ᵅ( 4-24)ȴ 

 

 

4-24. ֮ ᾼ ⅜ếϟֽ Ȳ╟ᵂ›ᾼ ⇔ ▲( М ֿ╥ᴍ

иѩ)ȴ 

 

⅜ 6ѣМע Ởἡњ ֮Ȳ6/24 ᶙכ ЁȲ ϯẃ צ

р∟ ​ѹ​ ЄȲ֪ Ѭиẁױ ȴ ế ᵂ ֯7ѣМעᶙכȲ

Џ ═פּ 3ỂȲЛ 16 Њ ֯ ϚỂ ᶙכ( 4-25)ȴ8

ѣМע Ϛװ ∟ ▲Ȳ9 ѣМע ϡװȴϟֽ ӦҵҔ ᴩ╟ᵂȲ
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7 ѣἉἡњ ֮Ȳ8 ѣἉ Ё∟ Ở Ȳ9 ѣМעᶙכȲЏ ẒỂȲפּ

10ѣМ ᴩ Ϛװ ∟ ▲( 4-26)ȴ 

 

  

  

  

4-25. ⅜ ֮ ȴ 
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4-26. ϟֽ ֮ ȴ 

 

Ӫ ♄׀ ế ⇔ 

Ϛ ѣ∟ ᴷӪ ♄׀ Ȳḕ Њ ѿ 5*5 mѠ ᾼ♄׀ Ȳ

Ẓ ᾼӂᶁ׀♄ 90%ѿϱ(ῶ 4-5)ȴ ▲ ⅜ Ẓ ѣ∟ᾼӪ

⇔Ȳ5 ᾼѩ ṿӣ MannïWhitney U testȴӪ ⇔ѿ

ѹ 50еиᾼ B 68.6% ȲẔװⱢ 50еиᾼ D 64.0%ȲẒ צ)

)ḥצ (p = 0.599)ȴ ѹ 100еиᾼ A ⇔╥

41.8%Ȳ B ᾼ Ὼ (p = 0.056)ȴҬ ЁЛ ᾼ C ȲӪ 11.6%

ᵅȲ AȳBȳD צ (p < 0.001)ȴ ᾼ F ȲӪ

17.5%ȲᵀҬצẒ ȲЛ ᴩ иέ( 4-27)ȴ 
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ῶ 4-5. Ϛ ѣ∟Ӫ ♄׀ Ȳ ⅜ צ 5 (  sd)Ȳϟֽ

ȲCế F ḥ Ӫ Ȳ╝ ♄׀ Ȳ ⅜ ḥצ E ȴ 

ᵑ ⅜ sd ϟֽ ᵂѠה 

A 94.4 4.6 92 & 100еи 

B 93.2 6.6 94 & 50еи 

C - - - ЁЛ  

D 91.0 6.3 90 50еи 

E X X 88 100еи 

F - - - Л Ё 

ӂᶁ 92.9 5.6 91  

 

 

 

4-27. ⅜ Ẓ ѣ∟ᾼӪ ⇔ȲF Ẓ Ȳ╝Л иέȲ

⅜ ḥצ E ȴ** p  < 0.01ȴ 

 

 ▲ ⅜ Ẓ ѣ∟ᾼӪ Ӣ  ⇔Ȳḕ Њ ᾼӪ ế

І ⇔Ȳ֢ ԛậӂᶁ( 4-28)ȴ7ѣ ᾼӪ Њ פּ⇔ 20еиȲ8

ѣ֢ ӂᶁ ⇔ 42еиȲ9ѣⱢ 65еиȲЛ֝ Ѡה ȴᵀҫϚ

ᾬ І ᾼӢ  ⇔ḆᶶȲ Ё∟ 7ѣ ỞҏῤȲ8ѣӂᶁ ⇔ 81

еиȲ9ѣ ẞ 142еиȲ֢ Ϸ ȴ 
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4-28. ⅜ Ӫ ế І ᾼӢ  ⇔ о(ҿ )Ȳ й ᾼ

І Ởҏῤ(Ң )ȴ 

 

▲ ⅜ Ẓ ѣ∟ᾼ Ȳכ ϠӪ ПҵȲЍ ṗȳ І

ếּר☺ᵶ ╥ ( 4-29ȳ4-31)Ȳ І ᾼ ⇔ ȲЍ ṗᾼ

Єѱ֮ῶȲּר☺ᵶ ⁄ ᾧϱҔ╗Ӫ ᾼЄ и ᾬȴϟֽ ֯

Ϛ ѣ∟ȲB ᾼӪ ⇔ 40% ȲЛ Ёᾼ F Бᶙԓ І ᴾ

( 4-30ȳ4-32)ȴ 

  
























































