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(Ketupa flavipes)╥ ⸗ ╥ȳϷצ ₤ Єᾼ ȴנ צ

ḷᾼӢ ἤꞋẃᴞᵅ Ἰ ☼ᾼׁשṅȲύ ֮ ῺẔ ἸиӁϱ Ȳѹ

Ѝ ȲẔӢ ἤế╥ᵡắẞ№ ṅȴӐׁשṅἋ П›ᾼԒ

ҙᾼדȲѿϮ(ד2009-2010)ṅשׁ (6ѣד1ѣ-2014ד2011) ȳ Ὅц

ȲѿϠ ᾼ ȳ♄ ( ῏)ȳ♄ ȳѡה ֮ᵓӣȳ

Ӄ Ȳ֝ ẁ ѱὁ ц П ḊȲѿᵓ ᾼ

ế’Ṏ Џᵂȴ 

ṅשׁ Ԛ Ὅ7 כ ế4 Ӄ Ȳ Ẓ ᾼ♄ פּ֢)

7.5 km)ȲẔМF168♄ צ֯ Мϯ Ȳ֯2010ד( M117)ȳ2012ế2013

)ד ꞋⱢM141)֢ ϚװȷF137♄ ֯ϝ Мϯ Ȳ2011ế2012

ṳӑד Ȳ2013ד ∟И ᴩ ȴҷҟ ᾼẒ Ѿ Ӵᵛ

Ȳ ӱ ֮Ҡ ᾨ ȴ4װ Ԛṿӣ3 ȲꞋⱢ

֯1.2 mѿϱᾼ♄ Ἠ░ӴѤȲ ӱᴔ Ẕ ᾼ ἤȴ 

ḕװ ҏ1-2 Ӄ ȲṎ 56-60щȲṎפּ иЏὙ Ȳ

ế Ȳ ꞋӦ ẁ ᾬȲּפẞӃ 30ѡ ∟И

ṎӃȲᴖױ ᾼ ᵘϩ ― ᵅȴṎ ᾼ♄

Ϸצ Ȳ2010צד ᾼ ЄȲ ֵ֯  Ὼ ȴӃ

פּ)g 1500פּ ᾼ70%)ȴ ᾼ 7צ Л֝ ȲẔМ 

╥ ᾼ Ҫ Ȳ ⁄╥ ᾼϸ ȴ 

֯Ṏ ᵓӣ ẞ3 Ԛ694 נּ Ȳ 2 ȳ

3 ȳ4 Ẓ ếᴟю4 Њ₤ ṵ ȲẔМѿ (Varicorhinus 

barbatulus)ế ҡ (Bufo bankorensis)ᾼѩẂ (иᵑ╥42.2%ế41.6%)Ȳ֢

П צ ȴ ᾼӢᾬ ╥פּ ҡ ᾼẒ Ȳ ᴯ

῏ ѩẂ ᵅᵀ ₤ ЄȲϭ2010צד a ᾼ ᾼѩ
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ẂϷ ȴ ᾼ ╥֯ Ϥỏᾼ3Њ вếщ‐›1Њ ȲϚ Ӄ ӂᶁ

ḕщ 150 g(Ṏ ῴ )ẞ290 g(Ṏ ∟ )ᾼ ᾬȴ 

צד2013 ֯ Ϯװ ȲẒ ҏӢᾼӃ Ȳײ ѡ∟

F168 ֯ײ ᶩϱȲ ὨⱢ ᴿ ЛṏȲҠ Є​ếᵅ ᾼ

֕щ צ ȴ F168 в5צ Б ӣᾼ  ἤ Ȳᵀ ⇔Л

Ӵᵛἤᾼ֚ ȴ 

Ӑׁשṅ 4 Ӄ ᾼ Ȳ2010דᾼẒ Ӄ ∟4 ѣ ᵛ

ȲҫҵẒ Ӄ ֯ 8-9 ѣ ⇔ Ȳᵀ2012ד ᾼӃ

֯ẒדвЬ ⇔ ҏẔ ȲỮӑ ȴ20135דѣצ ῏ ᾼד2010

ẔМϚ Ӄ ҏ ֯44 kmҵᾼ ☼ Ȳѹ ᴿБ Ȳ╥ Ӄ ғכ

ᾼ Ϛ נּ ȴ 

 

Ӑׁשṅד ∂ ֽϯȸ 

ϚȳӴᵛҠᴩП∂   

ѻ ȸ е  

Ầ ȸ  

ύ ֮ ỞὭ Ẕצ ҭ֪ Ȳ ֮ ᾨ Ҡ

ЛṜצ Ȳ∂ Ҡѿ ẁϢЏ ѿ щ ПЛṜȲṳѠ―

ד ן ȲӇ ṳҠ֯ ϱ ᴩᵛ ᾓȴ 

ϡȳ  ἤ∂  

ѻ ȸ е  

Ầ ȸ ỗ Ὥ ᶝ’Ṏ ȳүМӀ╜Ἀȳ ᶰỪᵎ ỗ ύ ȳ

⁮᷾Ὥ  

 ϝ Ὼדẃ ֮ Ὥכ Ȳᵀצ ♄ Ṽ ȲⱢ’

ᾼ ֮Ȳ∂ Ḕ צ Ϥ е ȴ 
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Abstract 

Tawny Fish-Owl (Ketupa flavipes), enlisted as the rare and valuavle species, is 

the largest owl in Taiwan. Previous works on its ecological habits were mainly made 

at low-elevation stream. In this study, we planed to determine whether food habit and 

breeding is different in the mid-elevation Wulin of SheiPa National Park, close to the 

bird's altitudinal upper range. We continued the previous study (2009-2111) with the 

similar methods like trapping, banning, and radio-tracking in examining the territory, 

home range (floaters), activity pattern, roosting habitat use, and breeding. Meanwhile, 

we provided related information and materials for filming and interpretation book for 

the park's conservation and outreach.   

In total seven adults and four fledgings were banded and radio-tracked during 

the study period. The linear territory sizes of two breeding pairs were some 7.5 km in 

length at Yosheng and Chichiawan Stream, respectively. The Yosheng female (F168) 

bred in 2010 with M117, and in 2012 and 2013 with another male (M141) after the 

M117 were killed by an unknown raptor. The Chichiawan female (F137) did not 

breed in 2011 and 2012 but she started to breed after re-mating due to her missing 

mate. The two females re-mated within two months. Four breeding were attempted at 

three nests of one broken top tree and two snags with dbh >1.2 m, which shows that 

old trees are crucial to their breeding at the area.  

The owl had 1-2 nestlings and fledges after 56-60 day. The female took part in 

incubation and brooding by her own, while the male provide her and nestlings food. 

After day 30 the female would hunt and share the feeding with male whose feeding 

loading were decreasing by then. At Yosheng Stream, the male gathered food farer 

from the nest that the female. Seven calls were recorded during the breeding season 
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and only can female utters the long-whistle call, while short-whistle is begging call of 

the owlet. 

A total of 694 prey items including two species of birds, three species of fishes, 

four species of amphibians, and at least four species of small mammals were recorded. 

The diet was consist largely of Varicorhinus barbatulus (42.2%) and Bufo 

bankorensis (41.6%), but varied slightly with different nests. However, the total mass 

of the fish contributed was twice of that of the toad. The proportion of fishes in the 

owlet diet tended to be smaller but with bigger fish at the nest which was farer from 

the stream. And the male of the Yosheng nest in 2012 caught more fish than his mate. 

Feeding rate reached its peak in three hours after dark and one hour before dawn. 

Parent birds fed their young with a mean of 150 g /day in early nestling period and 

290 g in late period. 

The Yosheng female abandoned the nest at her 3
rd

 breeding attempt in 2013, 

leaving two owlets perished, and the female was found dead with malnutrition 

couples of days later. The bad weather was blamed for this tragedy. Necropsy analysis 

also found five banded, long-lasting pesticides in the female.  

We lost the tracking of two fledged young owls in 2010 because their 

transmitters dropped off. Luckily the younger one was found breeding at his 4
th
 year 

by a photographer 44 km away downstream. Another two young did not leave their 

parentsô territories until 8-9 months after fledging but they occasionally returned in 

early spring in the 2
nd

 year and one even in next 3rd year.  

At wulin forest is largely fragmented by deforestation and agricaultre, and 

therefore we suggest that nest boxes can be installed to provide enough nest sites for 

the owl in the study area in no time. Not only will this measure aid researcher to 

collect breeding data of the owl easier, but it provides a chance for a real-time 

broadcast for the general public via monitor camera system. As for the long-term 
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suggestion, the inclusion of Yousheng Stream in the Sheipa National Park is crucial 

for proction of Tawny Fish owl ecosystem. 

   

ɚKey wordsɛ: Breeding, Diet, Natal dispersal, Home range, Tawny Fish-Owl
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Ϛ  ›ṕ 

Ϛ ṅשׁ   

ὑ ᾬ Мᾼ ῏Ȳ и Ṇ Мᾼ ᶮӭế ᶮӭȲ

ὑ ֮Ḃ ȳϢⱢД ế ᴁ╬ϫи ȲӇ Ԋ ԓᾼӢ ṆИ

Ӣ׀Ȳ╥ᴞ ꜜМ ᾼ╓ ᾬ (Newton 1979; Duncan 2003)ȴ ‟

ᾼ ᶮӭ 13צ ( Њֽ  2010)Ȳ (Ketupa flavipes)╥ẔМ ₤ ЄȲ

Ϸ╥ Ϛ ֯ ☼ ᾼ Ȳẓצϫи ᾼӢ ֮ᴯ( Њֽ 1987ȷ

Worfolk 1999)ȴ ҟ ᾼׁשṅȲ֯ ἤȳ ֮ᵓӣế Ѡ ῴḔצ

ᾼכὨ(Sun et al. 1997; 2000; Wu et al. 2006)Ȳ Ӑ юȲѹׁשṅ֮ ‭ ὑ

Җ ếὧ ᾼᵅ Ἰ֮ ȴ 

ṅשׁ ᾼ ֮ Ḗ╥ ᴩ ֮’Ṏế ᾼӇ ȲяẔ╥֯Ϣ

♄ ế Ӣ׀П צ ᾼ֮טּ (Manly et al. 2002; Ontiveros and Pleguezuelos 

2003)ȴӐׁשṅ ֯ М Ἰ1700-2000 mᾼύ ֮ Ȳ֮ױ Ѝ

Ȳᴖ Ḃ ᾼᴞצ Ȳ כ ֮ ҷế оȲ Ӣ ᾬ

ᾼӢ׀Ὲ (Rathke and Bröring 2005)ȲH ᴖẃᾼ ếῑ Ḇ כ

◖ Ȳצ◖ᾬ Ӣᾬ ᶮכ ῏ᾼ (Newton 1979; 

Henny and Elliott 2007)ȴ 

ԓᾼ Ỵ (riparian vegetation)ẓצ юᴆ╬ᾬ Ϥ֮ϯἨ֮ῶѬȳ

’ Ỵȳ ẁ ☼ ȳ ҒӢᾬ ֮ȳ ═ ☼Ӣ ғ Ȳ ѬӢ

Ṇᾼ ꜙ (Gregory et al. 1991)ȴ Њֽ(1987)╓ҏ ᾈỴ ֮ᾼ Б№

ẞ ᾼӢ׀ȲяẔ Ỵᾼ ỞὭ ẁѡ ế ᴯ(Sun 

et al. 1997; 2000)ȲҒϱ ϢⱢД ϫи ( Њֽ  2010)Ȳ ֯ Ѝ

ᾼӢ ếắẞᾼ ṅȴ 

ύ ᾼϝ ╥ ᾼ ⅔₤ ῧ ᵭ (Oncorhynchus 

formosanus) ∟ᾼӢṎ֮(Ὥ ὲ  1988ȷ  1997ȷḞ Ὑ 2000)Ȳ֯
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е ѿцד ᴯᾼֵדᵘϩПϯȲ ṅếשׁ ṎЏᵂȲ Ӧ

ῧ ᵭ ᾼ ῀֤⇔Ȳ᷊ Ἤ (Umbrella species)ᾼṔᴥ(Hunter 1996)Ȳ

Л ғ‚ṿϝכ ᾘỴᾼ ὭȲѿ ’ṎⱢ їᾼ ☼Ӣ Ṇ שׁ֥

ṅϷ ד ᾼכὨȲ╥ в ṓ ☼Ӣ Ṇᾼᶙ  ṅ(Ὥἅᵗ 2011)ȴשׁ

ҟᾼ ▲ ױ צ ứᾼ Ȳ╥ ἸиӁᾼϱ (☻ᶕׁ 

2007)ȲӐ֮ ☼М ῧ ᵭ ế (Varicorhinus barbatulusȲ‟

ῧ) ᾼ ( ế ∑Ṗ 2012)ȲҠ ἤ ᵅ Ἰ֮

ἬЛ֝Ȳᴖצ ὑ ᾼ ῧ ᵭ ⇔ֽᴶȲϷ╥ ᴩ

’Ṏᾼ ᴕ ȴ 

ᴯᾼֵ ╥ ᾼ ạ֪ІПϚ(Newton 1979)ȲяẔ דּ

(Strigidae)ᾼ ЄֵЛ ᴞᴩ ȲҬ ᵓӣᴞ ꜜМ ᾼכ ᾬẂֽỵ ế

♂ẃ Ȳ ᴯᾼṿӣế ṅếᾬשⱢӢ♄ҭׁכ ’Ṏᾼ Ṽ (Ripple 

et al. 1997)ȴ ҟ ϚϚ ᾼ נּ ╥֯ы ᾼ+қ Ȳᵓӣᵅ Ἰ

Ὥ ṓᾼ (Aglaomorpha coronans)Ɫ (Sun 1997)ȲМ Ἰᾼύ ֮ ṳḥ

צ Є₤ᾼ Ӣ Ȳױ ᾼ ᵓӣᴶ ≡ Ϡ ȴ 

І҅ (juvenile dispersal)╥Ϛ ᾼӢ ế о Ȳ ẞᾬ ᾼῈ

иӁȳ ֪☼ ế ׀ (Gadgil 1971; Wiens 2001)Ȳ ᾼ ế Ϸ╥ᾬ

’Ṏᾼ (Clobert et al. 2001; Bullock et al. 2002)Ȳ ὑצỆứ

ᾼ (Sun et al. 2000)ȲᵀӃ ∟ᾼ ᴩⱢỮ ϢׁשṅȲ֪ױⱢӐׁשṅᾼ

ӭПϚȴ 

צ ὑױȲӐׁשṅ ѿϮד Ϥ Ẕ֯ύ ֮ ᾼ ếӢ

ἤȲѿ Ὅ Ȳѿ Ẕ♄ ȳה ȳѡ ᴩⱢ

Ȳ ᴯȲ Ӣᾬ ȳ ἤѿцẔ

ה Ȳѿ ֯ύ ᾼӢ׀ᾭᾓế’Ṏ Ḗȴ 
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ϡ  ›Ϣׁשṅ 

ѷꜜ ֤ Clements 6.5ᾪȲԓѷꜜԚ7צ Ȳиᵑ╥Ṹ☺

(Ketupa)4 ế‍☺ (Scotopelia)3 (Clements et al. 2010)Ȳᵀצṷ ῏ Л

֝ᾼи ᾎ ⱢṸ☺ иἨԓ ḂⱢ (Bubo)(König et al. 1999; 

Worfolk 1999)ȴFogden(1973)╓ҏȲ ⱢϠ ẔѬ ֮ᾼ ἤȲ֯ṝ

ϱếẔ҃ צ Л֝ᾼ֮ѠȲҔ╗ ϱ ᾼ ᾭᴚ ȳ ѽ

ᾼצ ȳ ᴓϱ ѽ Ѫế ϱ ᴓȴ ╥ ϚᾼϚ

Ȳ  Ҡ 60 cmȲ֯ԓѷꜜᾼиӁ Ἦ Ѝ ἋᴼẞМ⁮ҙ Җ

ȳМ Є ⁮ ѿц Ȳ Ṹ ио(Worfolk 1999)ȴ 

╥ ᶮӭ М ᾼϚ Ȳ Ϛ Ӕהѝ נּ ╥1916

Ӧד ӥ  Ἤ ῶȲ Ӑ ὑ ᾼ⁮᷾ ṭῂȲѝМ―ῶӱ ╥

ᾼצ ( ӥ  Ȳ1916)ȲWorfolk(1999) ‍ юצ נּ ѹҠ

֯ иӁ֮ в ‍ ȲVoous(1988)Ϸצ Ɫ ᾼӢ ἤ╥Ṹ☺

М ЛⱢϢ῀ᾼϚ ȴ ֪ ₤ Єѹ№ύȲדנ כ ӐȲ֯

҅ד1970 Ҡṓ ԏ֤ ἇצ Ӑ∕ Ȳ Ӣ ᾬ’Ṏᾎ ╟∟И Ḃ (

Њֽ  2010)ȲῺדẃѻ ᾼ№ ẃᴞὑ ☼ ֮ᾼ ȲҫҵӐ ᴟЍ ᾼ

ȲЛ Ἠ ѻϢ ᾼṶԈϷ Ἤצ ( Њֽ 1987ȷSun et 

al. 2004)ȴӭ› Ṽ Ӣ ᾬ’Ṏᾎ Ɫ’Ṏ ϡ ᾼɦ⸗ ɧצ

Ӣ ᾬȴ 

ᴞ М҅ד90 Ởשׁצṅ῏ ▲ȴ иӁ֯Ӑ

Ἰ 48-2407еѐȲᴫ ἸиӁМᴯ ὑὧ 536еѐȲѿ  ⇔ 6.2еṭ

Ғϱ в צ 44.6%ѿϱᾼщ ὭẒ ԈȲ֯ḕ ᶁצ ṿӣᾼ

› ϯȲԓ ᴷ צ 464 (☻ᶕׁ 2007)ȴ 

⁮ Ẓ ᾼ♄ ᾘ ☼ ᾭиӁȲ ⇔֢Ɫ 5.7ế 6.7еṭȲ

ѡ ֮ ֯ ỞὭȲ ủֵ ֯ҙЍ Ȳҍщ ֯ Ἰ ᵅᾼ Ṗ(Sun et al. 
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2000)ȴӂᶁḕѡ ╥ 162.1 ° 203.0 m (Sun et al. 1997)ȴ 

♄ Ѡה ȲSun and Wang (1997) ῶӱȲ ֯Ϥỏ›∟ϚЊ ♄

ȲẔװ╥щ‐›ȲӪщ♄ Ҝԓщ 45%ȲӪщצ ᴯᾼ♄ Ҝԓщ 28%ȷ

♄ ѿҍщ Ȳ щ ᵅȴ ֯ѡ › 105и цѡ ∟ 35и П

ѡ ֮Ȳ֯ѡҏ› 83и цѡҏ∟ 55и ֫ẞѡ ֮ȴ 

ἤ иȲ иέȲ ῧ Ḙқ ᾼ ᾼ ᾬ╥

Њ₤ (Candidioptamon spp.)ȲẔװЛ֝ד╥ Ѫ (Eriocheir formosa)Ἠ

ҡ (Bufo bankorensis)ȲӢᾬ ⁄ѿ Ѫ (Eriocheir formosa)Ἠ ҡ

(Bufo bankorensis)Ҝᾼѩ ЄȲ9-12ѣ Ϛѡӂᶁ ӣ 186.9ᵌᾼ

ế І(Ҝ 8.5%)Ȳế ҵ ᴷ ᾼ ὨדῺ(171.9 g) (Wu et al. 

2006)ȴ 

▲ ֯Ѝ ᾼ ᴩⱢȲ ֯ҍủἨ☻Ѭ ∟ᴟ

Ȳ200-400 g ᾼ ắ‌ ȲϚפּד כ Ẓ аᾼ ҷȲ

ױ֪ ẞ (Sun et al. 2004)ȴ 

ϝ Лὔן Ȳ2002-2005ןד ᾼϫ צ 19

ᾬȲῴḔиέ ӱȲ ᾼ ᾬѿ ҡ ֵ(73.7%)ȲẔ҃ ю

ṓᾼצ ѫṚ (Rana sauteri)(10.5%)ȳ ῧ ᵭ (10.5%)ȳ ế

(5.2%) ( а  2005)ȴ 
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ϡ ṅ֮שׁ  Ѡᾎ 

Ϛ ṅ֮שׁ   

Ӑׁשṅ ᴯὑ е вЄӧ ϱ ϝ ȳ Ѝ ếצ

( 1)ȴӐ ᶁד Ɫ16.1ʕȲѣᶁ ѿ7ѣ (21.6ʕ)Ȳ1ѣ ᵅ(9.2ʕ)Ȳ ​

Ҡ 2,200 mmȲ​ М֯7-9ѣȲ10-1ѣ​ юȴ ▲ Ҕ╗ϝ

Ὸ ᴟϱ ϝеṭפּ ᾼ Ѝᴫ г ȳќ☼ Ѝ ☼Ѐᴟϱ 1.5еṭ

ᾼҳ Ȳѿцצ ᴟϱ ≈ Ѐȴ 

Ữ ế (2008) ▲ϝ ᾼ Ỵ Ȳ10 ҙצ ╥

ϡ ὲ₤Ȳ4 ӫ -о (Quercus variabilis - Platycarya strobilacea)₤ế1

- (Tetrapanax papyriferus - Callicarpa formosana Rolfa)₤Ȳ ϡ

ὲ₤МϷ Ӣ ӫ ế Ṛ (Alnus formosana)ȴύ Ὼדẃ ֥

֮ Ὥ╜ ȲὨ БӦ ҟּ174פ ha юⱢ9 ha( Ữ ế  

2008)Ȳᵀצ ᾘỴЬצЄ ♄ ȲЁ֮ӂ ѿ ⱢѻȲϚ

Ẓד Ȳן ╥7ѣế10ѣȲὨ ⁄ֵ֯Ѝị֮Ȳѿ ὨȳѬ ếѬ ⱢЄ

ỨȲ Ὠ Ɫ7ѣ(Ὥᶳ  2004)ȴצ ֪Мϯ ֪ẒỴ҉Ӎ ӥȲѬМ

⇔ ⇔ (ᴂử  2011)ȴ 

ṅ֮שׁ в4צ Ȳ ῧ ᵭ ῺϮדᾼ Юὑ3149-5321f

П Ȳ╥ ҟ20דẃ ֵᾼ ȲиӁὑϝ ế Ѝ ȲẔМכ9צ╥

֯ϝ 1 Ḙ ϱ ◕Ȳ ѻ иӁὑϝ 1 ѿϯ

◕ếצ ѿцЄӧ Ȳϝ Ὸ ẞ1 ᾼ 1000-2000f֯פּ ҿҢȲ

Ѐ (Crossostoma lacustre)ếὙ ᵭ ῲ(Rhinogobius candidianus)Ӧὑ

₤Њ( <10 cm)ѹ ὑἉ ἤ Ȳ ▲ᾎṳЛ ὔ Ȳϝ ẃד

▲ᾼ ꞋⱢ ᴯ ( ế ∑Ṗ 2012)ȴϝ ᾼẒӢ ѻ 3צ Ȳ

ѫṚ (Pseudoamolops sauteri) 5cmȲפּ  ֵȲכ ҏ ֯5ѣế
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10ѣԌȷ ҡ (Bufo bankorensis)  6-11 cmȲ ẔװȲכ ҏ ֯5

ѣȷ ѝ ѫṚ (Rana swinhoana) cmȲ 10פּ  ю(ᵦ  2007)ȴ 

 

ϡ  ṅѠᾎשׁ 

Ϛȳ Ὅ 

ṅᴞשׁ ד2009 3ѣ Ởḕ ѣ ṅשׁ вᾼ ◕ ᴩᾘ ▲Ȳ

ᶩѿц ᶩ Ὥ ᾼ ֙ȳ ȳ ȳ ᾬ ȳ ᴓѪ ♄

ẃ Ẕ♄ ȴ᷄ẞ ∟֯ Ṱṳ Ϛ Ȳ

Ṱ ― ṅϢשׁ῀ ẞ ȲׁשṅϢ ԒѿЄ Г ԓṝȲ

ᵅẔ ⇔Ȳṳṣ ᴞ ṰМ ϯȲѿ ἤ П’ứ∟Ὅ

Ϥ  40 cmȳ 30 cmᾼ М ֫ ύ ȴ 

ẞᾼ Ẕ ȳԓ ȳ  ȳ ȳᶠ ȳԓ  ȳ

 ȳ ȳ ȳ  ȳ ᴓᾭᾓ ᶮ Ȳҫҵּפ 1 c.c.ᾼᴨ

ӐᵂⱢἤᵑ ứȲṳ ϱצ ᾼ ᵂⱢ ȴ ∟ פּ 50 g (Ҝ

פּ 2.3%)ᾼ VHF (A5310, Avian Transmitter Series)￼

ὑ ￼ (Kenward 2001)Ȳ￼ Ἤṿӣᾼ ◘ ֯ вᴞד1-3

ȴ Ὅᶙᾼ ᵛ ֫ ֮ Ὅȴ 

 

ϡȳ ứᴯ 

ṅῴשׁ ᾼ Ȳḕ ѣ ᴩᴟю 3щᾼѡ ѿц

ỏ ♄ ứᴯ ȴứᴯѠהѿϮṔứᴯᾎ ᴩȲצ ứᴯᶈṔ ạ֯ 45ʐц 135ʐ

П (Springer, 1979)ȴѡ ᾼứᴯ ֯ϱр 8 ᴟϯр 16 Ȳỏ ♄

ứᴯ Ởὑḕѡ ϱ 7 ᴟ ѡנϱ 5 Ȳḕ Ẓ Њ ứᴯϚװȴӦὑ

а (2000)╓ҏȲ ֯ỏ ѻ ᾘ ᶩ 150 mвᾼ  ₤ ♄ Ȳ
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юҏ ֯Ѝ ᾼ ȴ֪ ỏױ ♄ ᾼứᴯѠה ᾘ ☼ е

ᾼѠᴯṔȲԛѿױѠᴯṔ Ὼ ☼ᾼӻ Ɫ ᾼ♄ ᴯȴ

ḕѣḕ Ҡѿן 3ѡԚ 3 ѡ ѿц 18 ỏ ♄ ȴԛ

ỏ ♄ ứᴯ ֯ ArcGIS ϱ ɦ Ϯװ Ὥ Ёᵓӣ

▲ɧ Ɫӑẃ ᴯ ȳ Ȳѿц ֮ᵓӣᾼᵒ Ṽ ȴ

⁄╥ѿצ ᾼ♄ ☼ ⇔ῶӱПȴ 

ỏ ♄ Ѡה Ȳ ѠᾎⱢԓ ◕ Ȳ ѡϯр 6 ẞ ѡנϱ 6

ȴ ן Ѡה╥ ן Ệứ֯ ♄ ᾼ ◕ạ Ȳѿ

ϯ оȲԛӦ ᵒ иέȴḕЊ ᾼ♄ …ѿ 1и ⱢϚ

ậ ᴯȲ 1и ᴯвҏ оȲ⁄ Ɫ♄ Ȳ ԛ Ϛ

Њ вצ ♄ ᴯ(AȲЮὑ 0-60)Ȳԛ ᴍиѩ( = A / 60 × 100%)ȲᵂⱢכ

ỏ ḕЊ ᾼ♄ ȴԛ ֢ỏḕЊ ♄ ᾼᴍиѩӂᶁ∟Ȳ Ɫ֢ỏᾼӂכ

ᶁ ♄ ȴ 

 

Ϯȳ ᴯ  

Sun(1997)֯ +қ ᾼ נּ ẞȲ1994ד 4ѣМע

БצϚ פּ 2-3ỂЄᾼ Ӄ ȴѿ֫ױ Ҡ ᾼ о ╥֯ 3ѣἉȴӦὑ

Ἇḥצ ᾼ נּ Ȳᶺ ᾎ ῀ Ở ᾼѡ ȴ֪ױ

ᴕ ῺȲѹ֝Ɫד₤ ᾼѪ ᾼ (Slaght and Surmach 

2008)Ȳ ҏύ ֮ ᾼ Ҡ ὑ 2ѣ Ở Ϥ ȴ 

ᴩ ᾼ Ẕỏ ♄ ứᴯ ѡ ֯ 2 ѣП∟

ḥצ Ȳׁשṅ῏―Ṽ ứᴯ ᷄ Ἤ֯ᴯ Ȳẃ ╥ᵡ

(ϷҠ ϺἨײ╥ Л )ȴ ѿ ᾼ♄ ᷄

ẞҠ ᾼ ∟Ȳὑ Ὼ ᷄Ҡ ẞ вᾼạ Ȳ

― ᶶׄ ȴֽὨ ῺḥצҠᵓӣᾼạ ⁄֯  Ὼ ∕ᴟ ϱ 7
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ȴӦὑ ֯ Ϥỏᾼ ◕֫ẞ ᴯ Ὼ Ȳự Ҡѿ

ứ צ ѿц ᴯ ȴ Џᵂ⁄֯ ủ ḇ∟ ᴩȲҔᵶ

ȳ ȳ ᴯ ȳ ֮ ȳ ₤ ᴯ ȴ 

 

ҳȳּמҵ ▐  

Ӑׁשṅṿӣỏ ҵמּ Ṇ ᴟד2010 Ϯד2013 Ȳᴯ ᴩԓ ◕

ᾼ ᴯ ȴױṆ ѿ ₤ ѻ (CH2-2A) ҫҵẒү έ⇔ּמ

ҵ (CAR- B3116HC)Ȳױѻ ֵҠ֝ Ẓ έ⇔Ɫ

720×480pixȲḕּה Ɫ 60 fpsᾼ ȴ ᾼ▐ ֯ 2-3Ể

П∟Ȳ ֪щ ЛṾᴖ ᾎ֯Ӄ о›ᶙכȲ⁄֯Ӄ 10ѡ П∟ щ ᾭ

ᾓ ᴩ▐ ȴ ᾭᾓ▐ 1-2 ὑ ᴯȲϚ ѿ вᾭᾓⱢѻ

ӭᾼȲ Ҡ ṿ ὁ ẞ ֫ᾼ ᾬȴҫϚ ⁄ὁ Ϥ

› ᾼᴯ Ȳѿ Ϛ Ҡ ᾼײṔѿц ȴ ▐

ᶙכ∟ḕỂẞ ▲ ᾼЏᵂᾭᾓȳ ᴯ ȳḆ

ЏᵂȴṳЛứ Ӄ ѿ Ӄ ᾼ פ כ ȴ 

 

Хȳ ᴩⱢếṎ ἤиέ 

֪ Ɫỏᴩἤ Ȳ╝ӐׁשṅМᾼḕѡᴩⱢ ѿцṎ ѡ Ꞌ

ѿ ѡӔр 12 ᴟ ѡӔр 12 Ɫ 1ѡȲᴖ‍Ϛ ṅשׁ ṓᾼ 0 ᴟ 24

ȴ֪Ṏ צ ֯ ҵ ᾬӻ ֫ȲⱢϠ ֫

ᾬᾼ Ȳ֪ױứ ֯ 20и в ֫ᾼ ᾬᶁ ╥Ӧ ֯ ӻ

֫ȴױ 20и ᾼ ứ⁄╥ ὑ֢ ᾬ ֫ᾼ ẃ

ứӴᾼȲ҅ῶ ṳ ᾬ ֫ МἬ ᾼ ȴ 

ᴩⱢ иέᾼ ӭҔᵶѿϯȸ 
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1. ᾬ֫ ᾼ ȴ 

ѿSPSS иέ Мᾼ ӕ ϡ ה ứ֢ ᴯᾼ ѿцẒ ᾬ

֫ ᾼѩẂצ ȴҫѿқѠἤ ứ(Chi-square test)ẃ Л֝ ᴯ

ѿцеӕ П Ṏ ᾼ ᾬ צ ȴ Ѭ ứ֯ 0.05ȴ 

2. ֫ᾼ ᾬ ᾼ  

ѿ Excel ֢ ◕ᾼ ᾬ Ȳỏכ ◕ ᾬ ֫ ѿᴍиѩ

  ῶӱȲṎ ᾼ ᾬ ֫ о⁄ѿṳԝ᾿ ӱȴӦὑ 2012

ᾼד נּ Л Ȳ֪ױЛ Ṏ ᾼ о ȴ 

3. ᾼ МᴩⱢ 

ѿ Excel ѿцד2010 ד2013 ֯ Мᾼ Ȳ

ṳѿפ ᵧ Ṏ ᾼ оȴ ᾼѠהⱢḕѡϯр 6 ᴟ ѡ 6

ȲԚ 720и ПМ֢ ֯ МἬ ᾼ и ȴױҵϷ נּ

֯Л֝ ᾼ МᴩⱢ оȴ 

4. ᾬ֫װ ỏ ◕ȳṎ П о 

֝ ѿ Excel ֢ ◕ ֫ ᾬᾼװ Ȳѿ᷉ ῶӱ֢ оȴ

2012 Ṏ о֝ ֪Ɫ ᴖЛԝϤ ȴ 

5. Ṏ ᾼ♄ ה  

֯ ArcGIS МȲ ỏ ứᴯ ӱ֯ɦ Ϯװ Ὥ

Ёᵓӣ ▲ɧ ϱȴṳ ֢♄ ᴯᾼ ȴѿϠ ֯

צ ♄ ᾼ ȴ֯Ϯ ᾼ נּ МȲ ֯ ֝צד2010 ֯Ẓ

ṝϱׄ Ȳ֪ױ ᾼứᴯד2010 ẃ ȴ 

6. Ӣᾬ ᴷ  

Ӧὑύ ᾼ ѻ ѿ ế ҡ Ɫ ȲӐׁשṅῴḔѿ Ẓ
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ᾬᾼ Ṏ ᾼӢᾬ Ȳ ᾼ   ᴕ Ђ

(1994)Ȳ ҡ ᾼ   ᴕ (2009)ȲӦὑ ᾼד2012 נּ

Л Ȳ ᾎ Ṏ ᾼ Ӣᾬ оȴ 
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Ϯ ṅשׁ  Ὠ 

Ϛ  Ὅ Ὠ ᾓ 

Ӑׁשṅ ▲ ȲԚ(6ѣד1ѣ-2014ד2011) ὍϠ6 ȲẔМҔ

ᵶ4 כ ȳ2 Ӄ Ȳ Ԓ Ἤ(12ѣד3ѣᴟ2010ד2009)▲ Ὅᾼ5

(3 כ ȳ2 Ӄ )Ϸ Ϥᾼ Ȳ ד6 Ԛ Ὅ11 (7 כ ȳ

4 Ӄ )Ȳѿ ֮ ẃиȲ֯צ ếϝ ֢╥3ȳ4 כ ȲӃ ⁄

╥3ȳ1 ȴ 

 ᾼ╥ иᵑ֯צ ếϝ ᾼ F168ế

F137Ȳ֢╥38ד ѣế36ד ѣȲצẒ M141ếM138֯ Ὅ∟ҙדв

ȲП∟ϭԛ⇔ (ῶ1)Ȳḕ ế֢ד⇔ ▲

ṓ 2ȴׁשṅ 3צ ứײϺȲ֪֯ײ ϝ иέȴ 

ứἤᵑᾼכ Ԛ3צ ȳ3 Ȳ֪ Ӑ ЊȲ ᾎכҏ֢ ᶮ

ἤᵑ ╥ᵡ֯׀ Ȳ ӭ› Ὅẞ ᾼẒ ᶁ╥ (2420 

± 28.3 g, 2400-2440 g)Ȳӂᶁѩ3 (2238.3 ± 76.5 g, 2150-2285 g) ҏּ170פ 

gȴᴟὑẔ҃ᶮ Ȳ ếᴞ  ҵȲẔ҃֯ἤᵑ ṳӑҏ Ὑ ᾼ Є

ὑ ᾼ Ὠ(ῶ2)ȴ 

 

ϡ  ♄ ᴩⱢ 

Ϛȳ♄ ếѡ ֮  

Ӑׁשṅ֯ύ Ԛ Ẓ ȲẔϚ֯צ Мϯ ȲҫϚ֯ϝ

ϯ ( 3)ȴצ ᾼ ᴞ ẞד2010 ד2013 ϠẒ (M117ȳM141)Ȳ

Ẓ ֯ вᾼ♄ ῺȲד ♄ ֯ М оЛЄȲ ═֯

7.5еṭҿҢȴ вᾼ F168 ὑנ ד2009 8ѣὑϝ М ◕ Ȳ

ד֝ 9ѣ Ϥצ Ȳ♄ 5.7 km( 4)ȴẒ ᾼ♄ ṳЛᶙԓ

Ȳ֢ᴞצϚ и Ӵᾼ ( 5)ȴ 
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ҫϚ ֯ϝ ϯ цЄӧ ϱ Ȳ F137֝ ϠẒ҅

(M138ȳӑ῀ )ȴF137-M138 ᾼ♄ Ӂ ϝ ☼ ȳЄӧ

ϱ ȳ Ѝ ѿцϚЊќ☼ ᵾ Ȳ ֝פּ⇔  Ὼ 7.5kmȲЛ

F137-M138 Ϛ ᴞ ῴד2011 Ở♄ Ἇϯצ Єӧ ᾼ Ȳẞ

Ϡ щИϭ֫ẞϝו2011ּ ϱ ȴ ẞד2011 ♄ᾼѡד2012 נּ ẃכȲ

Ϛױ Ϡҍủ›∟ ю ҏḥ֯ ☼Ѐϱ ПҵȲѻ ♄ М֯ Ѝ

☼Ѐѿϯ ( 6)ȲẞϠ 2013⁄ ֯ϝ - Ѝ ☼Ѐϯ ᾼ ◕♄ Ȳ

♄ ẞּפ 5 kmȴ2013ד 2ѣ F137 ҫϚӑ῀ Ȳ♄

ḥצыЄ ȴ 

♄ ֯ ủế‍ ủϷצὙ ᾼ ᵑȲѿ ᶙ ᾼ F168ế

F137ⱢẂȲ֯צ ᾼדԌȲ ủ(2-6ѣ)ᾼ♄ ֯  Ὼ 2 kmПв

( 7)Ȳᴖḥצ ᾼדԌȲ ủế‍ ủᾼ♄ ⁄ Ὑ ᾼ ᵑ( 8)ȴ 

ПҵȲҫצϚ F135Ȳ ד2012 1ѣ ∟ Ἇϝ

ϯ Ȳ֝ד 6 ѣ Ϥԁқ Ȳ10ѣϭ֫ẞ Ѝ ☼ЀȲԓד♄

ᾼ ⇔ּפⱢ 11.7 kmȴ2013ד F135 ẞЄӧ ϯ Ὼ Ѝḋᾼ

◕Ȳ ♄ד ᾼ ⇔ 5.5 kmȲ ϝ ֥ᾼ ◕ 1.5 kmȲЛ

Ẕ҃ ∂Ӵ ᾼҠ ( 9)ȴ 

֯ѡ ᾼ Ȳᶺ ᾼѡ Єֵ М֯ ỞὭцẔỂ (

10)ȴױҵȲ ѡ ṳЛϚứ ֯Є ᾼὬ ȲצẒװᾼӭ

ᾼѡ ֯ϡ ὲὭἉ ֮ 1-3m ᾼЊ ′МȲ֪֯ױ Ὥҵ

ᵛṿѿ Ϸ ѿ ȴ 

֯ ỏ ♄ ֮ᾼἒדױ ϱȲ ֯  צד2010 ֝

Ẓ ᾼ ứ ȲᴯM117 F168ᾼ♄ Юὑ 11-5,912 mȲӂᶁ 1318 

± 1115 m (n=139)ȲM141 F168ᾼ♄ ⁄Юὑ 8-4,318 mȲӂᶁ 462 ± 780 m 

(N=143)Ȳ M141 F168ᾼӂᶁ Ὑ Њὑ M117 F168ᾼӂᶁ Ȳ

ᵀ Ϸ 4 kmȴϝ ᾼ F137 M138ᾼ♄ ⁄Юὑ 2-5,419 
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mȲӂᶁ 923 ± 1043 m (N=112)ȴ ѡ ᾼ ⁄Єֵ֯ 500 mѿв( 11)ȴ 

 

ϡȳ ỏ♄  ה

Ӑׁשṅ ד2012֯ ᴩϠԚ 30щᾼ נּ ȲЛ Ӧὑ ᾼ

♄ ЄѿцЍṖ᷉פȲ ╥17щצ Ɫ ᶙ ᾼ ȲẔМF1684צщȳ

F1372צщȳF1353צщȲӃ  4щȴצ⁄136

F168ᾼϮщᾼ♄ ה ▲ ᴯ֯ ῴ ȳ М ȳ ∟Ϯ ȴ֯

3ѣМעᾼ ῴ Ȳ ֯ в ю ᴯȲ Ϡ Ϥỏ Ф

צ ὑ30%ᾼ♄ ҵȲẔ҃ ֯20%ѿϯȲЛ ѡҏ›צϚװ ȷᴖ֯

М ỞҒϤṎ ᴩԝȲ ѡ Ϛצ∟‹ ҵȲрỏϷצҫϚ ȴ

ủ ḇ∟ᾼ7ѣ13ѡ 9ѣ26ѡᾼ♄ ӂᶁ ӱȲ ѡ ›∟црỏҵȲ֯ϱ

ҙỏҫצϚ ȲF168ᾼ3щ ӂᶁ♄ Юὑ10-35% ( 12)ȴ 

ϝ ḥצ ᾼ F137֯ 7ѣ11ѡᾼ♄ ֯ѡ Ϛצ֢∟‹ Ȳ

ϱϯҙỏҫ Ϛצ װ ȴ10ѣ29ѡᾼ♄ ה ᴿȲҬצҫϚ ֯р

ỏȲF137ᾼ2щ ӂᶁ♄ Юὑ17-20% ( 13)ȴ 

ᾼ F135ᾼ♄ ה ϝ F137 ᴿȲᵀ╥Ẕ֢ѡᾼ ӂ

ᶁ♄ Юὑ23-40% ( 14)ȴ2012דᾼӃ 136 ∟ᾼ♄ ѩה ḥצ

√Ȳ ֯ѡ ›Ἠѡҏ›ȴ10ѣ30ѡṪщ Ϡѡ ∟ᾼ ҵȲϯҙỏ −♄

ȴ136֯7ѣ12ѡᾼ♄ ᵅὑ9ц10ѣᾼ♄ Ȳ11ѣᾼ♄ ế7ѣ♄ ד

Ȳ4щᾼ ӂᶁ♄ Юὑ16-36%( 15)ȴ 

 

Ϯȳ ṎМїᾼ  

֯ᶺ ᾼ Ȳϝ ᾼ F137ếM138 ӑ Ϥצ Ȳᵀ

צ ᾼF168֯ ד2009-2011 10-11ѣ֯װ8צ ›Ἇϝ ᾼ ῧ

ᵭ ṎМї(2009װ1דȳ2010װ4דȳ2011װ3דȲԚ16 ứᴯ Ȳᴾ310-11ד

ѣứᴯ ᾼ11.3%)ȲṳצẒװ ẞ F137 Ӣ ↄȴ Ϛ10ד2010╥װ
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ѣ ϤỏȲF168 צ ѡ ẞϝ ᾼ ṎМїṳЛ ҪȲ֝

F137Ϸ֯ ῺȲẒ Ὼᾼ ד Лẞ100 mȲ МF168ṳӑ Ȳч

╥F137═ ᴯ Ȳ40и ∟F168 ȴ ᾼװ ↄF168ᾼ M117ṳӑ

ȲF137ᾼ ⁄Ữӑ Ȳ֪ױЛ῀Ẕч ȷ ϡ11ד2011╥װѣȲF168

֝ ὑ ὂ ṎМїȲ ϱ7 ứᴯ ȲẒ ἒױ −Ὼ(Њὑ

50 m)Ȳ ϱ9 Ӑ֯ϝ ϱ ᾼM138Ϸẃẞ ῺȲᵀ Ẓ ᾼ

ȴ װ ↄ᾿ẞ ѡ ȲẒ И֫ẞ֢ᴞ ᾼѡ ȴ F168

ᾼ Б M141Tכ Ȳ֪ױЛ῀Ẕч ȴ 

ϝ ᾼ ṎМї⁄ ứủ Ȳ֯ F137ᾼứ

ᴯ ҏ ֯ ṎМїԚ36 Ȳᴾ ứᴯ 9.8%Ȳ M138Ԛ9 Ȳᴾ ứᴯ

5%ȴ 

 

Ϯ  ᴩⱢ 

צ ᾼ F168֯ צד2010 ( ╥M117)Ȳ ҏẒ Ӄ ȲẔ

3ѣד2011֯ ֯ײ ᶩϱȲ M141ậ҅Ȳᵀ F168ṳӑד Ȳ

F168דế2013ד2012 צ ( ╥M141)Ȳ ȲF168֯װṪד2013 4ѣ6ѡ

ᴖ ҷ Ȳὑ ѡ∟F168ᾼ ֯ 150 mᾼ ᶩ ᷄ẞȴϝ

иȲ F137 ד2010֯נ Ὅ Ȳᵀ M138Ϛ᾿ḥצ

Ȳ᾿ẞ2013ד Ϡ ( Ȳӑ Ὅ)∟И ᵓ (ῶ3)ȴ2014דύ ֮

ṿӣᾼϮ ḥצ Ȳᴖ ᾼ Ϸ Ȳ֪ױ

ᾎ ᾼד2014 ᾭᾓȴ 

 

Ϛȳ  

ṅשׁ Ԛ Ϯ (ῶ 4)ȴצ Ẓצ ȲϚ ֯ὧᴫṛ֣ᾼ

 ₤ ֥щ ὭМȲҳỂ ӥế Ȳ Ɫ ϡ ὲȲ



ṅשׁ Ὠ 

 

15 

ױ ѻ ὑ 11m ᷉ ȲᵀЬ׀♄ȴ Ὤ Ɫ Ȳѹ ᴯҳ

Ὤ Ȳ֪ױ╥Ϯ ᴯМ ֻᾼϚ ȴ ᵧ ᶮѹד ӂ Ȳ

ᴯ (  60 cmȳ 50 cm) Єȴצ ҫϚ ֯ќ☼ ịȲ

ᴯ ῺⱢ ֥щ ὭȲױ Ể צ ֵ DBH 1mᾼ ϡ ὲ

ḏ(Pseudotsuga wilsoniana)Є Ȳ ῺᾼϢЏ ֮֯ 100 mѿҵȴ

Ɫ ḏ░ӴѤȲ֪Ɫѻ Лӂ ȲἬѿҠᵓӣᾼ Њ(  40 

cmȳ 40 cm)ȴ ᾼד2010 ᴯ᾿ 300 mȲ֝ Ϸ╥

ᾼ ᴯȴ 

ϝ ᾼ ᴯὑЄӧ ϱ ᾼЍ ȲϢЏ ֮֯ 200 mѿҵȴ

30 mȲⱢ Ὼᾼ ᴯȲ Ϸ╥ ḏ░ӴѤȴ ᴯὑ

ѣᶮ ȲҠᵓӣ ╥Ἤצ М ЊᾼȲױ צ ᾼᾼ

иᵑ╥ 2.6 kmѿц 2.7 kmȴ 

 

ϡȳ  

ứᴯѿц נּ Ϥ ủᾼ דḕ֯פּ 2 ѣМע

ᴟϯע Ở Ȳ פּ 36-41щȴ ѿц(3щ)ד2010 (1щ)ד2013 Ԛ 4

ϱᾼ ῀ȲF168֯ ю ᴯȲԊ ẁ ᾬȴ

ꜙᴟצ 40Њ ḥצ ȴᵛ― Ȳ 15и в Ό֫Ȳ6֯װ

ҵ ӂᶁⱢ 7.25и ȴ 

 

ϮȳӃ   כ

80-85 g(2013צד a )ȲӃ ҏӢ ԓṝἶ Ӫᴥ

ᴓȲ5ѡ ᾼ פּ 104 gȲẒỂ∟ Ở ҏ ᴥᴓ Ȳױ פּ 500 gȴП

∟  ҏѩכ ᴥ ᾼЁ ᴥᴓѪȲ Ϸ᾿ ϱсȲЄּפẞ 45ѡ

Ở ᾼὁ Ȳᵀױ ᾼ Ғ ( 16)ȴּפ 58-60ѡ Ȳᵀ

ױ ếᶠ  כ ᾼ Ȳᴞכ7 פּ  כ ᾼϥכ(ῶ 2)ȴ 
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ҳȳṎ ᴩⱢ 

Ṏ פּ 3ѣἉ Ởẞ 6ѣП›Ӄ Ȳ 58-60щȴ

ᴩⱢ ṓὑ Ȳῴ ᾼ 15щв ᾼ ᴩⱢ Ɫדᴿȴ

ӱЛ ֯ М ᵡȲ Л צ ᾼᴩⱢȴ ᴩⱢ Ӄ

ᾼכ ᴖ Ḃ ȲӃ פּ 30щЄ Ϡϯ​ Лṏ ҵЛ ԛ ȴ

35щП∟Ȳ ѡ Ở ᴖ֯ ᴯ Ὼԅ ᴖЛ Ӄ ֝ Ԛ ȴ 

֯ М ᾼ֝ Ϸ ᾬ Њכ Ѡ―Ӄ ӣȲ᾿ᴟӃ ᴞ

ᴩ ⱢѦȴֽὨ ֫ ᾬ Лԛ МȲ⁄ ᾬ Ἠ╥

ᾬӻӦӃ ȴ ֯ ᾬӻ ᾼ М ӢӃ ḥ ֻ ᾬ ᾼᾭᾓȲ

ϷЛ ẦᵗӃ ậ ȴ֯ Мṳḥצ Ӄ ᴞᴩ ᾬȲӃ ᴞ

ᴩ ᾼ ᾓ ╥᾿ ϚЀᵟϯȲ ᾬ Є ᾎᵟ И ∕ ז ȴ 

иЏὙ Ȳ Ȳ ᾼᴩⱢ⁄ Ӄ ᾼכ ᴖצἬЛ

ȴ֝֯ ủМ ӂᶁ ֯ Мᾼ ד Ȳ֯ ѿцד2010 2013

ד װ330 ᾬ֫ ᾼּנ МȲצ 98% (N=330)ḕ֫װ П∟

Лẞ 5и Ȳ Ṏ М ӂᶁḕѡ ֯ Мᾼ Л 30и

ȴ ֯ Мᾼ Ṏ ᾼ ◕Л֝ᴖצἬḂ ȲṎ ῴ ю

ᴯȲḕѡ Л 60и Ȳ֯Ӄ 20-30ѡ ỞҒϤ ᾼᴩԝ

ᴖ ю∕֯ Мᾼ ȴẞϠ 40-45ѡ П∟Ȳ ֽ ѾЛ ֯

МȲᵀḕ֫װ ᾼ Ьѩ ֵȴ 

‹צḥד2013 Ȳᵀ╥ 23ѡ П∟ ҏᾼפ ᾼד2013

о ⱢדᴿȲ ֯ ᾼד2013 F137ᾼᴩⱢ ה оּפ Ϡ 2010

ד 5щ( 17)ȴ 

 

Хȳ Ҫ ᴩⱢ 

ӭ› ẞᾼ Ҫ צ 7 Ȳ ҏẔМ 5 ȲӃ ṿӣẔМ 4
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ȲẔ ếҠ ᾼғӣֽϯȸ(1) ñwuhuòʟ Юὑ 70 -1000HzȲ

Ωӱ ѿц ᾼ Ȳ Ԓ Ȳ

― ҏ ⱢᵅḛᾼñwuhuòȲ ⁄ Лẞ ∟ ᾼ ᴖ

Ɫ╥Ϛ ҏϮ ɦwuhu·wuɧȷ צ (Spizaetus nipalensis) ṝῈМ

Ϸ ҏñwuhuòȲҠ ֯ ᾃ Ȳױ ᾼᴯ Ḃ ȲҠ

╥֪ щ ᾼד ᴯ ᾼḂ ȷ(2) ñfee--òʟ ҏᾼ  Ȳ

Юὑ 2000 -6000 Hzȴ  ᾼӣ ѻ ╥֣ ϸ Ȳ ֯ вҵꞋ

ҏױ ȷ(3) ñhernòʟ ὑ№ Ȳѻ ╥ ϱᾼׁשṅ῏Ἤ ҏᾼ ȷ

(4) ñfee-òʟ ϸ Ȳᴿ ȷ(5)Њ Ҫ ʟӃ Ҫ Ȳ Юὑ 1300 

-4800 HzȲ ЛὙȷ(6) ñfee-fee-fee-é.òʟ ἨӃ ֯ ᾬ֫ẞ

ҏ ᾼ ‚ȳ ᾼҪ ȷ(7)òDaĿDaĿ...ò ʟ ᾼ Ȳ Ὅ

МᾼכӃ ᶁ ҏױ Ȳ ὑ№ ȴ 

֯῏ṅשׁ ד2012 3 ѣ צ ᴯ ӭ Ϛ פּ 15 ҽ

(Corvus macrorhynchos)֯ ϱῈ Ȳᵀ Мᾼ F168ṳӑ ҪȲϷḥכצ

ẞẔ M141›ẃ ҽ ȴ ╥ ṅϢשׁ П∟Ȳ ἒױ ҏòwuhuò

ᾼҪ ‒ȴ ṅϢשׁ ᾧ ẞ ᴯᾼ Ȳ ϚḔṿӣ№

ñhernòȲ ᴖ ᴴ ᵂʟ₣ϯἨ ֯Ὤ ϱ ᴩṛȴ Ϡ

Ϥ–ᾼׁשṅ῏ӱ ҪҵȲF168 ϷצẒװ ṅ῏ȲЛשׁ֣ ֯ פּ῏ṅשׁ

2-3еѐ ֣ Ȳṳḥצ᾿ ᾼῒ ȴױҵȲF168 ϱѠ

Ϛצ Ṹכ Ȳ3 צМװ 2 ֯῏ṅשׁװ  Ὼ ṓ ҏ

ñwuhuòȲ ᴟ ᾼҫϚ Ȳ Мᾼ F168Ϸ ҏϚ֝ Ὼᾼ Ȳ Є

′ (Spilornis cheela)ᾼч Л ױֽ ȴ 

 

ҳ  Ṏ ἤ ᴩⱢ 

Ϛȳ֢ ᾬ ᾓ 
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Ӑׁשṅ Ԛ 3 ᴯן Ϡ 126щᾼ ᴯ נּ ȲẔМҔᵶ 694

ᾼ נּ ȴẔМѿ צד2010 a Ἤן ᾼ Ɫᶙ Ȳ Ӄ о

› 4щ═ ẞӃ ѡ 56щ Ȳ Ԛ 60щᾼ נּ ȴ2012דᾼ Ɫ

Ȳ צ 30щᾼ נּ (ҔᵶӃ ѡ 15-25щȳ35-41щѿц 51-57щ(

)Ϯ ◕ )ȴ2013צד 34щᾼ נּ ( Ӄ ѡ 23щ═ ẞ 56щ

)ȴ 

ṷ МԚ ẞ 2 ȳ3 ȳ4 Ẓ ếᴟю 4 Њ

₤ ṵ ȴ װ֫ ֵᾼ╥ (47.8 %Ȳ332 ⱢẒװȲẔ(װ (42.8 %Ȳ

297 Ȳѿцю(װ ᾼЊ₤ ṵ (4 %Ȳ28 ếѩẂ(װ ᵅᾼ (0.6 %Ȳ4

ȲҠ(װ ứ ᾼּנ Ҝ 95.2%ȴҠὙ ἤᵑᾼ נּ ԚҜ

װ ᾼ 98.1%ȲẔМ ᾼ נּ צ 460 (66.3%)Ȳ צ 221

(31.8%)Ȳ 13 (1.9%)֪ Ɫ ֫ Ṕ⇔Лṏᴖ ᾎᵒᵑеӕ(ῶ 5)ȴ֢

 ϯȸֽכ

1.  

ױ ᾬѿ ҏ װ ֵȲϮװ נּ МἬҜѩẂ ֯ 85%

ѿϱȴẔװ╥ ֤ Ѐ ᾼ Ѐ Ȳиᵑ֯ ѿцד2010 צד2013 ẞȲ

ἬҜѩẂּ֯פ 10%ȴ ῧ ᵭ ⁄ ὑ ϝד2013 3 נּ ȲҜ

ᾼד 3.4%ȴ 

2.Ẓ  

Ẓ ⁄╥ѿ ҡ ѩẂ Ȳҏ 90%ѿϱȲ ѫṚ ד֢

ҏ Л 4%Ȳ ѝ ѫṚ ⁄֯ Иד2013 ẞ 4 ȲҜ ᾼד 6.6%Ȳ

ѫ ⁄֯ צᾼד2012 ҏ 1 ȴ 

3.Њ₤ ṵ  

֪ⱢЊ₤ ṵ ҵמּ֯ ϯ ЛὔȲ 39.4% (N=28)Ȳ

֢ ҏ ᾼ ṷצ Ȳᵀҏ װ −ᵅȲ֯Ϯ ᾼѩẂМ Л

5%ȴẔМ (Eothenomys melanogaster) ֯ ד2010 Ẓ Ȳ
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(Apodemus semotus)֯ ד2012 1 (Л ứ╥ Ἠ ֫)Ȳ ЍӪ

(Niviventer culturatus)⁄╥ ֯ נᾼּד2013 Мҏ 2 Ȳѿц

(Soricidae)֯ Ԛד2013 6 ȴ 

4.  

נּ ẞ (Aix galericula)ѿцᾈ (Cinclus pallasii)Ẓ ȴ ֯ 2010

ѿцד צ֢ד2013 2 ế 1 נּ Ȳᾈ ⁄╥֯ ֯ צד2010 1 נּ ȴ 

 

ϡȳ Ӣᾬ ᴷ  

פּ   7 cmᾼ ҡ פּ) 40 g)ế פּ  15 cmᾼ

פּ) 70 g)Ȳ П∟ צᾼד2010 a Ȳ ḕѡ Ӄ

ᾼ ᾬ ῴ פּ 150 gẞМ 400 gȲ50ѡ ֵҠ ẞ 580 gȲּפ ὑ

8 Ἠ 14.5 ( 18)ȴ2013דϝ ҬצϚ Ӄ ȲМ ᾼḕѡ

Ɫפּ 200 gȲ ›⁄╥ 290 g( 19)ȴ Ẓ М ҒϤ ỞȲ

ᾼ ᾬ ᵅȲ װ   ȴ֝ד

 2012 ᾼד Лᶙ Ȳᵀ ᾃ ᾼ╥֯Ṏ ∟ (40-60 ѡ

)Ȳ Ἤ ᾼ ӂᶁ   ҫҵẒ ẃ Є( 20)ȴ 

 

ϮȳЛ֝ ᴯᾼ ἤ ѩכ  

ӐׁשṅМ ╥ѿ ѿц ҡ Ɫ ѻ ᾼṎ ᾬȲᵀ

֢ Ṏ ᾼ ᾬ ἬЛ֝ȴ֯צѩẂכ צᾼד2010 a Ȳ Ҝ Ἤד

צ ᾬ Мᾼ 51.2%ȲẒ ⁄╥ 41.7%ȴ ᾬצ ὑẒ ᾬᾼ

Ȳᵀṳḥצ (P = 0.051)ȴ2012צד b ѿẒ ἬҜѩẂ 55.6%

ὑ ᾼ 20.5%(P < 0.001)ȴ2013דᾼϝ чȲ╥ѿד⁄ ᾼ 58.7%

ὑẒ ᾼ 36.5% (P = 0.04)ȴϮװ נּ П ἤצ (ɢ2= 

85.893, P < 0.001) (ῶ 5)ȴ 

ѻ ᾬ ȲᵀẒ֝ד ֫ ᾬ ᾼѩẂ֢֯ Лצ⁄
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֝ᾼ Ὠȴ֯Ϯװ נּ МȲ צד2010 a Ẓ ᾼ ᾬ צ

(ɢ2=85.572, P < 0.001)Ȳ Ṏ ἤѿ ⱢѻȲҜ 67.7% (N=269)ȷ

ѿẒ ⱢѻȲҜ 73.8% (N=141)ȴ 

еӕדѿц2013ד2012 ֫ ᾬ צṳḥכ  ,ɢ2= 0.226ד2012)

P = 0.635ȷ2013דɢ2=0.95, P = 0.758)Ȳᵀ╥ Ẓ ᾬ ᾼ צ⁯ֻ

ἬЛ ȴ֝2012צד b Ṏ ἤ ѿẒ Ɫѻ(е 52.6% N=76ȷӕ 58.6% 

N=28)Ȳᴖ 2013 ϝד Ṏ ἤ⁄╥ѿ ἬҜᾼѩẂ (е 57.4% 

N=115ȷӕ 61.5% N=52)ȴ 

 

ҳȳ ֫Л֝ ᾬ ᾼ  

1.ỏ ◕  

ѩ ᾬ ֢֯ ◕(ḕЊ Ϛ )ᾼ כ оȲ

цẒ ֯ḕ ◕ᾼҏ ἬЛצ Ȳ֝T ╥Ϯ ᴯᾼ о֝דצ⁯ᾼ

ȴ ᾬ֯рỏ›∟ἬҜᾼѩẂ ȲẒ ד⁄ ╥֯ Ϥỏѿцѡҏ

›∟ᾼѩẂ ȴЊ₤ ṵ ֯ צד2010 25%ᾼѩẂҏ ȲẔ֢҃ ֢

◕Ꞌ֯ 15%ѿϯȲḥצὙ ᾌ ȴה ⁄֪Ɫҏ ᾼװ ыюȲϷכЛҏ

Ὑ √ ( 21-23)ȴ 

 

2.֢ ᴯṎ ᾬ כ о 

צד2010 a ᾼ Ɫᶙ Ȳ о Ϸ Ὑ ȴ ѩẂצ

Ṏ ᵅᾼ Ȳᵀּ֯פ 45ѡ ᾼ צ ֫сȴЊ₤ ṵ ֯ Ṏ

ḥצὙ оȲ ═֯ 15%ѿв( 24)ȴ ᾼṎ ἤМ ᾬҏ ᾼ

ᴍиѩ ȴ Ӄ Ȳ כ ᾬ ὙצѩẂṳḥכ оȲᵀ ϱиᵑ֯

15-20ѡ ѿц 45-50ѡ ᾼ Ϛצ֢ ( 25)ȴ ѿẒ Ɫѻ ᾼ

ᾬȲ ἤ Ӄ ѡ דצ  Єᾼ оȴ ֯Ṏ ῴ װϚצ נּ֫

Ȳᵀ Єּפ╥ 15ѡ П∟И Ở ứᾼҏҵ ȴ֯ 40ѡ П›Ẓ
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ᾼ ѩẂ צ 80%ȴП∟ ֫ ѩẂᾼ Ғᴖ ϯ Ȳ֝ Њ₤

ṵ ᾬϷד ҏ ( 26)ȴ 

ᾼד2012 ᾬ װ֫ ֪Ɫ Ȳ֪ױ Ϡ ד ὑҫҵẒד ᵅ

ПҵȲ֯Ṏ ЛҏὙכ ᾼ о ( 27)ȴ 

Ӧὑד2013 ן ᾼ ȲכЛҏ› ᾼ оȴ ҜѩẂ ᵅᾼ

Ϛד2010 ╥֯ 35-40ѡ ȲП∟Ϸ ֫сȴЊ₤ ṵ ֝ ю и

Ӂ֢֯ ◕ȴЛ ⁯ѩ ҏד2010 ᾼ Ȳ֯נ 30-35ѡ ᾼ

ҏ Ϡ( 28)ȴ ֫ᾼ Ϡ 35-40ѡ ПҵЄּפ ҜϚҙѿϱᾼѩẂ

( 29) ȴ 23ѡ Ởṳḥצ נּ֫ Ȳ᾿ẞ 32щИצ Ϛ נּ֫ Ȳ

ṳ Ӄ  כ װ֫  ( 30)ȴ 

 

Хȳ װ֫ ỏ ◕ȳṎ П о 

1.ỏ ◕  

ᾼ 694 נּ֫ Ӣ֯ ϱ 18:00- ѡ 06:00П ȴϮדᾼ

נּ צ Ὕ ᾬ ֫ Ȳᴖрỏ ᾬ ֫ ᵅᾼ ȴ ֫ ╥֯

Ϥỏᾼ 3 Њ вȲП∟ ⇔ ᵅȴрỏᾼ›∟ 3 Њ ╥ ֫ ᵅᾼ

◕ȲП∟֯ 4 ҫϚצ Њ Ȳ5 ѡҏП∟ ԛ⇔ ᵅ( 31-33)ȴ

֫ Њὑ Ȳ╥֪Ɫ ֯ М И ỞҒϤ ᾬᾼᴩԝȴ

ᾼד2010 װ֫ ҫҵẒד ẃᾼ ҏ ֵȲ Ӣ֯ ϱ 7-8 Ȳӂᶁḕ

Њ 1 ᾌ╥⁄דȴ2012װ Ϸ ЛὙ ᾼϚדȲ ד ֯Ἤצ М

ᾼ ֫ ᵅȲӂᶁḕЊ 0.2  Лẞȴװ

 

2. Ṏ װ֫ ѩ  

֯ Ṏ ᾼ װ֫ ῶ ϷὙ Л֝ȴ2010ד ֯Ṏ ῴ

ᾼ 15щ ֫ᾼװ ẃ ֵȲᴖѹ Ѿ ϠἬצᾼ ᾬẁ Ȳ20щ∟

ᾼ ֫ ϯ Ȳ ᾼ װ֫ ϱсȲ᾿ẞӃ פּ 35ѡ ᾼ Ȳ
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Ẓ ᾼ ֫ ῺȲ֯ד 35-45ѡ П∟ ᵅ( 34)ȴ 

ὑד2013 Ởן װ֫ ẞ ȲП∟Л ϯ ᾿ẞ

50ѡ П∟ сȴ֫צ ֯Ӄ 30ѡ П›ṳḥצ נּ֫ Ȳᴖ╥֯ ϯ

П∟И Ở װ֫ Ȳ ֯פּ 45ѡ ᾼ ∟ᾼ װ֫ ) Ӿד

35) ȴ 

 

3. ֮  

צ 2010ᾼ Ṏ֯צ ᶙ Ẓ Ȳ M117 ֯Ṏ

(3/27-5/23Ȳ57ѡ)ȲԚ֫ןϠ 135 ứᴯ Ȳϱ Ѡ֣ ע֯ 7 ӧ 46.5 

km Ȳϯ Ὼצ ϝ ☼ЀȲ Ԛ Ɫפּ 7.75 kmᾼ ☼ 

⇔ȴӂᶁ Ɫ 1,141 mȲ Ҡ 4.36 kmȴ F168⁄֯

М Ӧ נּ П∟И Ở ᴩ ứᴯ(4/24-5/23Ȳ30ѡ)Ȳ

Ԛ֫ןϠ 67 ȴ ע֯ 7 ӧ 51.5 km ẞצ ϯ ϝ

ᾼ ☼ЀȲ פּ⇔  4.5 km ( 36)ȴӂᶁ 363 mȲ Л 1.5е

ṭȴ 

 

Х  Ӄ  

ӐׁשṅϚԚ Ὅ4 Ӄ Ȳиᵑ╥20102ד ֝ ἤӃ ѿц2012

1֢דȳ2013ד Ӄ ȲẔМ›3 Ɫצ F168ἬӢȲ ∟Ϛ ╥ϝ

ᾼӃ ȴẔМ2010דᾼ2 Ӄ ṝϱᾼ ֪ ᴖד ֯4 ѣв

Ȳѿ ὑ ᾎ ῀Ẕ ᶮȲἬἅ20135דѣצ ῏֯ϯ 44 kmҵᾼЄӧ

ќ☼ ☼ ( 37)ὁẞ ҏӢᾼӃ M199( ֯Ң )ȲếҫϚ Ҡ ╥Ẕ

ᾼכ Ϛ Ӄ ֯Ϛ ȴҿ ϱ ᾼM200⁄ỮЛ῀ҟ֣ȴ 

ד2012 6ѣ֯צ ᾼӃ 136Ȳ 9ѣ ỏ ИӦЍ ϯẞ Ȳ

ד2013 1-2ѣ(ᵛ ∟ 8-9 ѣ)Ȳ Ȳ ṝὑצ ϱ ȳ
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⁮ ЍЀ ᾼЊ ♄ Ȳ3-4ѣ⁯֫ẞ вṳ֯ ᾼ  Ὼ

Ȳ5ѣП∟ϭԛ⇔ Ό֫ẞ⁮ ЍЀ Ȳ6-12ѣЬ֯  Ὼ Ȳ

ד2014 1-3ѣϭ Ϥ ꜙᴟ װ ẞϝ ( 38)ȴ 

ד2013 6ѣ֯ϝ ᾼӃ 139֯ Ь֯ד в♄ Ȳ2014

ד 1-2ѣȲ♄ Ἇϱ ᴟ Ѝ Ȳ3ѣ ҏ ♄ ֯ ЍҖ ♄

( 39)ȴ Ẓ Ӄ ӭ›Ь═ ȴ 

 

г Ϻײ   

ṅשׁ֯ МצϮ כ ứײϺȲ2009ד 11ѣᾼ F117 ⅝֯ Ѝị

ᾼ ὭМȲ Б Ȳ ᾎᵒ ײ ȴ֪צ ᾼϚ Ϸד ϺȲײ

иᵑ╥ ד2011 2ѣᾼ M117ѿц ד2013 4ѣᾼ F168ȴ 

 

Ϛȳצ M117 

ד2011 2ѣϯעȲ צ╥ ԛװ ᴩ ᾼ Ȳᶺ

ᾃ ẞ ᾼᴯ ᴿѾḥצ Ȳᵀ ѹ ѿ ѠᴯȲ֪ױẞҠ

ᾼ֮ װ ḥצ ὨȴⱢϠ ╥ϺἨײ╥ Ȳ3ѣМע

ᶺ ֯ḷҠ ᾼ♄ ֮ ṰȲ Ὠ⁯ ҵ ẞϚ ᾼ ȴ щᶺ

ԛװẞ ҷ ᾼ֮ ᴩҁ ᾼ֮ ה Ȳ ὑ֯ ᶩϱ ⅝ Ȳ⅝ Б

ṓ ᵀЄ ᶙ Ȳ ϚὙ ᾼ ╥ ếṝ и ȴḷṝϱᾼ

ӐצϚ פּ 30 cm ȳѿЛ ᾼכ щ Ȳ Ὠ щ Б

Ȳ╥ כ ѿứᴯᾼ ֪ȴ 

᷄ẞ M117 ⅝ Б ѹ ȲῴḔ Ɫ ѿᵒ Ȳ֪ײ ∟ ᵐ

֯∟דҙפȴЄּ׀’ ᵂ Ӑ Ȳ ҵ ϱצ 3 ҵ Ȳ

(sclerotic ring)Ϸ ȴⱢϠ ϚḔ Ȳᶺ֪ײ ỗ Ӣ ᾬ ῄ

⅝ ᴩҁ ᾼ ▲Ȳ ⅝ Б Ȳָא Ь ֯ ᾼӫ
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ϱ ᴟю 3 эᾭᾼּזẛ Ȳ֪ᴖ Ԑњ╥ Ȳ ế ᾼ

╥ ᾼѮ ᾼȴӦὑכ M117ᾼ Ѿ֝ ҫϚ M141ậ҅Ȳ֪ױ

Л ╥Ϛ Ɫᾨ ᴖі ᾼ֝ ד ṶԈȴ 

 

ϡȳצ F168 

ד2013 F168ᾼ ὑ 3ѣ 19ѡ▐ ȲT Лẞ 48Њ ֪

Ɫ ҵ ᴖ Ѧ Ȳ᾿ẞ 4ѣ 4ѡИ⌠ ȴ ẃכȲ4ѣ 6ѡ

ϱנ 9 Ȳ МẒӃ ֯ ∟ᾼ 6 Њ вד ҷ ϺȲײ

Л῀ ᾼ ᾬ֫ ȴ Ӧ F168ὑ 4ѣ 9ѡП∟―ḥצ

Ȳ4ѣ 11ѡὑ ᴯ Ὼ 150 m ᾼ ᶩ F168 ⅝ὑױȲ⅝ Ữ ᶙ

ȴ 

ᶺ Ӵᵛ᷂⅝ ᴟӐ Ṇ ᴩ Ȳҵ ᾭ ӱẔṌ ᾑ

ᶝ ᾛ ṳצЄ Ȳ ∟ ᴜ ȳ ︢ в Ѿḥצ

ᾬȲѹ ЄȳצЄ ә Ȳ ᵒ Ɫ ᴿ Лṏ(  1)ȴӦὑ

צ ♄ Ȳᶺ Ϸ᷂ и F168ᾼ ȳᴜᴚếв ӻӐ ᾼ Ѭ

₇ Мї ᴩ 251 ϥЄ   ᾼ Ȳ Ὠ ӱ F168 вצ

5 Ȳиᵑ╥֮ (Dieldrin)ȳ ᵉ (Heptachlor epoxide)ȳ4,4-

(PPô-DDD)ȳ4,4- ὔ(PPô-DDE)ế ɓ- Ӈײ(ɓ-BHC)ȲϥЄ   Ϸ

Л֝צ ⇔ᾼ (  2)ȴ 

ҵȲᶺױ Ϸ 3 ֢ 2 mlᾼ ᴨ ӐȲ֯ 24Њ вᵅ

ᴟ ӢМїᾼ Ӣ ᾬ≡ ᴩᴨ Ӣоиέ(  3)Ȳ ӭ›֪ Ӑ

Лֵ֪ױỮ ᾎᵒ ṷ צ П ȲT ҵ ᾼᴨ Ӣо

ṳЛ ὔ Ȳ֪ױЬ֯Ӑ ᵫԝҏѿẁ∟Ϣ ᴕȴ 
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ҳ   

Ϛ  ᶮ  

Єֵ ᾼ ╥ ₤Єὑ Ȳ Ϛ чȲד Ɫ ϡ

₤ἤ(reversed sexual size dimorphism, RSD) (Anderson and Norberg 1981)ȴѻ ᾼ

Ɫ ᾬế ᾼ  ȲЛ Њ₤ ᾼ ᾬЄֵҠѿϚЀᵟ

ϯȲ֪ױ ֯Ṏ ϱӇ иЏȲ ȳ ế Ȳ ⱱ

ȲֽױҠѿ Ṿ ȲᴖЊ₤ ᾬ ѩЄ₤ ᾬֵȲ֪ױ ₤

Њצᵗὑ Њ₤ ᾬȲ ═ ứᾼ ᾬẁ (Newton 1979)ȴׁשṅϷ ӱȲѿ

ế ṵ Ɫ ᾼ ֪Ɫ Ἰ ᴓѪȲ ᾬ ד  ȲẒἤᾼ

₤ Ϸ Є(Slagsvold and Sonerud 2007)ȴѿ ᴖṕȲӃ ֯30ѡ ѿ›

Ь ᾬ Њכ ȲП∟― Ҡѿ᾿ ᵟ ᶙ ᾼ Ἠ Ȳ֪ױ

ᾬᾼ ṳЛ ȲҠ ױ֪ ἤᵑϡ₤ἤᾼ ṳЛὙ Ȳ ₤

1.11:1ȲЊὑѿ╥פּ Ɫѻ ᾼ (1.3:1)( Slagsvold abd Sonerud 2007)ȴ 

 

ϡ  ♄ ᴩⱢ 

Ϛȳ♄ ѡ ֮  

ṷד ύ ֮ Ẓ צ) ếϝ )֢Ϛ ᾼ♄

∟Ȳ ḷ ѻ ♄ ֯ Ẓ ᾼМϯ Ȳᴖϱ ҫצЛὙ ҏḥȴѿצ

ẃכȲẔϱ ᾼѬ Л ứ ḝȲҍủ צ и ◕ ░ᾼ Ȳ֯ϝ

☼ МȲ ⇔ ᾼ ◕֯ќ☼ Ѝᴫ ȲẔװ⁄╥֯

Мᾼϝ ϯ (  2012)ȴ֪ױȲ ֥ӭ› ᾼ иӁ

ѿцה ☼ᾭᾓẃכȲύ ֮ Ҡ ќ═Ẓ ױ֯ Ȳᵀ

╥ ѻ ῏ȲҠ ѿẔ҃ ᾬⱢ ѿ Ṝ ḖȲ╝ϷЛ ϱ Ьצ

ȴ 

Sun (2000)֯ ẃ⁮ ᾼ  ⇔╥5-7 kmᾼ☼ ȴ ₤ḆЄ
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ᾼѪ ᾼ Ϛ 6.7-8.3 kmᾼ ☼ ⇔Ȳ  Л 15 km(Surmach 

1998)ȴ 

2013 ủȲϝ ᾼ  ⇔(5.3 km)ȲЊὑ2010דᾼ ⇔(7.75 km) 

( а ếḞṠ  2010)ȴױҠ ╥ϝ צ F137ᾼ נּ (Ẕ

ӑ )Ȳ כ ᵅᴷȲ֪Ɫ ד2010 ủᾼ Ὠ

ӱȲצ F117ᾼ♄ ѩF168ᾼ♄ ẃ ЄȲ ẞ Ḇϱ

ȴϝ F137֯ ›Ẓד M138ᾼ♄ Ӂὑ ϝ

☼ Ȳᵀ╥ḕ ủẞẃȲẔ♄ ― Мὑếӂ  ῺȲἨ ╥֪Ɫ

ᴯ Ḗѿц ᾬ ᾼиӁצ ȴếӂ Ϛ Єѱצ ỞὭȲӔ

╥֯ϝ Мϱ ѩ ѥ ᾼ ȲҒϱ Мϱ ֯Ϛ

Ὂ ∟Ữӑᶙԓϱ ∂Ӵ (  2012)ȲἬѿϱ ᾼ ᾬ Ҡ ╥

Ɫ ѽᾼȴ 

ᾼѡ ѻ ֯ ᾼ Ở ὭȲẔМᾼЄ ế ᾼ ′ Ҡѿ

ẁ−ֻᾼ ȲṿẔӪщᾼ Лắщ Ἠ╥Њ₤ (mobbing)ȴύ

֮ צ Єᾼϡ ὲὭȲᶺ Ϸ ֯ϡ ὲὭвȲᵀҠ ϡ ὲ

ᾼ ′ Ɫ Лὔ Ȳ֪ױ ╥ ֯ὲὭἉ ᾼЊ ϱȲᴖ‍

Ϛ ᾼ Є ȴ 

 

ϡȳỏ ♄  ה

Ӑׁשṅѿᴞ ᾼѠןה Ḃ ᵂⱢ♄ ᾼ҅ῶȲ֪ ⱢҬצ

Ϛ Ṇ Ȳ╝ ᾎḕ ḕѣ צ Ϛщᾼ ȲἨ Ϛщᾼậ ᾎ҅ῶ

ѣᾼӂᶁѡ♄ ȴ ᴖṕȲύ ֮ ᾼ ֯ Ϥỏ ѩװϚצ

Ὑ ᾼ♄ ȲẔװ╥ѡҏ›Ȳᵀ֯Ẓ П ҫ1-2צ Њ Ȳױế

ҖӀ⁮ ᾼ♄ ה ᴿ(Sun and Wang 1997)ȴ 

ѩ ẃȲ F135ᾼ♄ ᴿѾ ὑẔ҃ ȲҔ╗ḥצ ᾼϝ

F137ᾼ♄ ȴSun et al. (2000)╓ҏȲ⁮ ᾼϚ
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ҏẔМϚ Ȳᵀ ѻ Ὼ Ȳḷ Ϛ◕ ԛ֫ẃȲF135

ᾼ♄ ϚЄצ и ϝ ᾼ ȲҠ ᴖצ

Єᾼ♄ ȴ 

 

Ϯȳ ṎМїᾼ  

 ֯ᶺ ṅשׁ Ȳ F168 ᴟюẒװ Ϥϝ Ȳ֯ ṎМї ϝ

ᾼ F137צ ↄᾼᾭᾓȲױҵ֯ ṎМїᾼЏᵂϢ Ϸ M138

Ϥ ṎМїȲ ӱ ṎМї ᾼ ϫиצᵮіϩȲЏᵂ

Ϣ Ϸῶӱ֯ ṎМїҵѬᴃὍ ᾼ ế ῧ ᵭ Л ᴖ

ȲҠ ╥ ᾼ ᵂȴ 

 ᶺ ֯‍ ᾼ░ӴѤϱ ҪȲ ᾼῺ

(Bubo bubo)ᾼׁשṅȲ ֯ ủ› Ҫ ȲṪӔ╥ᾨ ᾼ

ȲἬѿ Ҫ╥ Ωӱ צ Ȳᴖѹѻ ᾼ Ҫ῏╥ (Delgado and 

Penteriani 2007)ȴ ᾼ Ϛצ ӪᴥᴓѪȲӂ ṳЛὙ Ȳᵀ֯ Ҫ Ӫ

ᴥᴓѪ Ȳ ᾼӪ ֯ ṝϱϷצȴׁשṅ ӱȲ ᾼӪᴥ ╥Ϛ

Ȳ֪צ֯ױѣԏᾼỏ Ҫѩ ȲϷ ֻ ֯ Ӫᴥ

Ḇ (Penteriani 2010)ȴ 

 

Ϯ  ᴩⱢ 

Ϛȳ  

ύ 2 ҷҟ ∟Лẞ2 ѣ ᷄ẞ ȴὧּרṔ (Megascops asio)

ҷҟ ṷצ∟ ᴞṝᾼ ҟ᷄Ẕ҃ Ȳ ⁄ ֣ ֯ ֮ ∕

ẞẃ(Klatt and Ritchison 1994)ȴύ ᾼ ҉ ⇔ᶶȲἨ ╥

֯ ḥὍ › ֪Ɫ᷄ẞ ╝ ֯ Мȴ ᾼᶶ ҉

Ҡ ╥֪Ɫ֯╠צᾼ М Ẕ҃צ ᾼ׀ ȴ֯֯ ϝ М
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Ϡ ПҵȲϷצϚ F135ּז ױ֯ ПМȴ ֯ ᾬẃ

҉и ᾓϯȲ צ ֮ᾼ Ь б ֯֝Ϛ МӢ♄Ȳ

ᵛṿ҃ П ṳḥצὙ ᾼ …(Penteriani and Delgado 2011)ȴ 

Newton (1979)ῶӱȲ ֵ ╥Ϛ֮ ⇔╥ᵡ ═ ứ

оᾼ ֪ ȴKokko and Sutherland (1998)Ϸ╓ҏȲ ὑ ẓצ

ᴃ(buffering pool)ᾼᵂӣȲᴖ צ Є ᴃᾼ ȲẔ ⇔Ϸ Ɫ ứ

(Penteriani and Ferrer 2011)ȴӦύ Ẓ ᾼ ҉ ᴖ Ȳ ᾼẃ

Ҡ Л╥ ȴᵀצ F168 ϠϮװ∟ЛἅײϺȲῈҏᾼᴯ ṳḥֽצ

Ӧ֯ϝ Ϛ ☼ ᾼ F135ậ Ȳ̔ Б֯ύ ᴟ ҏ

ᶶẒדȲ֪ױҠ Ẕ҃ᶺצ Ữӑ ẞᾼ ȴ 

 

ϡȳ ế  

ύ ֮ ᾼ ᵜѡ Ȳѩע2ѣМפּ֯ ⇔ ᾼѪ פּ Ϛ

ѣҿҢ(Dykhan and Kisleiko 1988; Voronov and Zdorikov 1988; Pukinskii 1993)ȴᴖ

Newton (1979)ῶӱȲ ᾼṎ ᾼṎ Ȳύ ᾼṎ

56-60щȲѩѪפּ ᾼṎ (<50щ) ȲϷ Ϛױ֥  ȴה

ӐׁשṅẒ ᾼ ṳḥדדצ ȴצ ᾼF168֯ צḥד2011

ᾼ ֪Ҡ צ Ȳ 3ѣḷӴᵛ F141 ȲᵀҠ Б

ȴϝ ᾼ ⁄╥֯ ϮדП∟Иצ נּ Ȳ›Ẓדḥצ

ᾼ ֪ЛὙȲἨ ế ᾼ ϩҏ צ ȴӦὑὓѡṳḥצ

ᾼד ѝ ȲἬѿ ᾎ Ϛױ῀ ╥ᵡ ҏ ֯ύ ֮ ȴ֝Ɫ ᾼ

Ѫ ֯ѡӐҖ ᾼ Ṹ ḕדᶁ  (Hayashi 2009)Ȳᵀ֯•

ᾼṸ ⁄ЛϚứȲ ֪֝ ЛὙ (Surmach 2008)ȴ 

 

Ϯȳ ᴯṿӣ 

֯ύ ᾼϮװ ╥ṿӣЄ ᾼ Ȳ Sun(1997)֯ ᵅ Ἰ+қ
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Ἤ ẞ ὑЄ₤ Ӣ ᾼ ὨצἬЛ ȴ֝ύ ֮

ᴯ Ἰּ1700-1900֯פ mП Ȳ֯■Ӑ и ϱ ὑ ҍ

Ȳᴖ+қ ᾼ ₤⁄ ֯Ṹ ( ἣ 2009)ȴ ֵиӁὑ

ᾼЄ₤ ֽ ȳ Ὥ (Strix nebulosa)ѿцѪ ṿӣᴔ Ὥ

ѤὬ ᾼ Ɫ Ȳᴖ█ṷиӁᴟ ᾼ ֽ ẃ (Bubo sumatranus)ȳ

Ὥה (Strix nigrolineata)ȳ Ὥ (Strix seloputo)ȳ Ἦ Ὥ (Strix 

newarensis)ѿц ẃ (Ketupa ketupu)Ϸצṿӣ ẃ ᵂ ᴯᾼּנ (Ὥѝ

 2008ȷKönig and Weick 2008)ȴ 

ύ ֮ ᾼ׀ ỞὭṳЛֵȲצẔ ҭ֪ ȴ1963דМ ừ ќ

∟Ȳ ֯Єӧ ϱ Ӵכ Ѝếύ ѿׄ ᶰ ЂȲṳ

Ӗ ᵐ ế ѬὨȲӦὑЍ Ӣ ᾼ Ὠ₇ ꜙṾȲ Ѝᴟ≈ Ϛ

Б 3000ֵе ( ѝ  1999)ȴ Ϡ Ѝ ȲЄӧ ϱ Ὥѭᾼצ

№ Ȳ1968 דὭ ᶝⱢ’Ṏ Ѭ П Ѭғ ц Ὥ֮Ӣ ϩȲṳ ֥

֥ ᵗПὭד Ḇ Ȳ֯Єӧ ϱ Є ϡ ὲ (Ὥ  

1992)ȴ ϡ ὲⱢѭ ׀ ȲҒϱӐ Ɫ ֝ד Ἰ ⇔М П

֮ Ȳ ֵ ὔ ᾬ ὑὭϯȲḕ ủ(12-2ѣ)― ὔі ѭ (☻◙

 1993ȷᵨ ף  2002)Ȳ֪ױ ד1963-1991 Ԛ Ӣ ὭѭȲװ111 7416е

Ὥ֮Ȳ╥ Ὥ֢Ṷצ М Ὥѭḳװ ֵѹ֚ ЄᾼϚ (Ὥ  

1992)ȴ 

ϡ ὲ ϩȲѭ ∟ ײ ϝכȲᵀҠӦ Ὠв П׀ І

Є ϯ Ȳצᵗὑѭ ∟ ᾼ⌠ (╟  1998ȷ  2003)Ȳ ц

(1978) Ɫ ἤѭ ╥ᶮכế ═Єӧ ϱ ϡ ὲ Ὥᾼѻ

֪ȴ Ữ ế (2008) ▲ύ ֮ ᾼ ₤Ȳ ϡ ὲὭ₤ᾼѩẂ

гכȲ1995-2008ד Ғ 1.48%Ȳϫ ₤ẃᾼὭד ═ (78.99%)֯

ἬצὭ₤МϷ╥ ᾼȴӦὑϡ ὲὭ іѭᾼ ἤȲ Ẕ ѿ ẞ

Ὥד(ᵨ   1990)Ȳ ᴖ כצ ᾼ ỞὭѠצ Єᾼ ᶮכ ֥Є₤
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ᾼ ♂(Fogden 1973; Blakesley et al. 1992)Ȳ֪ױ ᾼὭѭҠ ю

֥ ᾼ ᴯȴ 

 

ҳ  Ṏ ἤ ᴩⱢ 

Ϛȳὧᴫ ἤ  

֥Ϯװᾼ נּ ӱȲϝ ᾼ Ṏ ἤѿ ⱢѻȲᴖ

Ẓ ᾼѩẂדѿц2012דПȲ2010װ כ ẒדЛ֝(2010צ ᾼѩẂ

⁄דӾȲ2012ד ֣Ẓ )Ȳᵀ╥ ╥ѿ Ẓ ⱢѻȴẔМ

ѿц Ẓ ᾬἬҜᾼѩẂ Ȳ֯ ủ МױẒᾬ Ẕ ᵑᾬ

Мҏ ᾼѩẂϷ ( ế ∑Ṗ 2012ȷᵦ  2004)ȴ 

נ ѿц иέ ӱȲᵅ Ἰ ἤМ ἬҜѩẂЛ

(Sun 1996ȷ  1999ȷWu 2006ȷ ἣֽ 2006)ȴᵀ֯ύ ֮ ᾼṎ

ἤМ ѩẂ 47.8%Ȳ ╥Ẓ֮ ᾬ Л֝Ἤכ ȴ

(1999)╓ҏȲ֯+қ ᾼ ӣӧ ѿц Ẓᾬױ ᴩ ȳ

ֵȲѿц+қ ֪Ɫנ ◖ ᴩȲҒϱṮ+ ᴖṿ ד ӧ

ѿц Ẓ ᾬẃ Л צ ȴ ֯ύ ֮ Ἤן ᾼ М Ϛ

װ Ѝ (Geothelephusa monticola)ᾼ ȲЛ Ӑׁשṅ Мӧ Л юȲ

₤ϷЊ( 2004ȷᵦ כ  2008)Ȳ Єᾼӧ Ѝ ӧϷ 1.7- 

2.4 cmȲ ᾎכⱢ ᾼѻ ᾬПϚȴ 

ן ṳиέ ṅשׁ╥כ ἤᾼѻ ѠᾎПϚ(Redpath et al. 2001)Ȳ

ҟ֯ ὧ ☼Ἤ ᴩᾼׁשṅȲ֯ Ệứ♄ ᾼ֮ вȲḕѣϚװᾼ

☼ 4-5еṭ ᾼפּ)▲ ◕)ӂᶁ ᴟ ϫ Л ᾼ (Sun 1996ȷ

 1999ȷ ἣֽ 2006ȷWu et al. 2006)ȴ ᴖױᾎ֯ ᴫ ᾼЄӧ ⁄Л

ӣȲ֯ ϝ Ϯד ᴩḕѣϚװᾼ ☼ ▲Ȳ ẞᾼ 11 (

а  2003ȷ2004ȷ2005)ȲSun(1996)֝ ῶӱ֯Єӧ М Ϛ ᾼ ѿ



 

 

31 

ȲẒדМ 13 ȴ а (2003) Єӧ ᾼ ṇṓὑ ᶩҠ

ἤ ὧ Л֝צ ȲЛ֝ᾼ ᾬᶮכ ᾼ ếἬ Л֝ȲҠ ╥

כ ҏ ֯ᾈᶩϱ(ỏ ֮)Ἠ╥ ֯ ὭМ(ѡ ԅ )ᾼ ᵑȲỮ

∟⧵צ  ṅȴשׁ

ӐׁשṅᴟЭ иέϠϮ Ṏ ἤ ȲT ╥ ὑ Ṏ ἤ

ᵡ҅ῶ ѡ ἤ═’ ⇔ȴ Ϡ ᾬᾼủ ἤ оҠ ᾼכ П

ҵȲ֪ ῧ +қ ᾼ ֯ѿᴞ ד Ἤ ẞᾼṎ ἤ ֮ᾼ

ἤиέצ−ЄᾼҏϤ(  1999ȷSun 1996ȷSun 1997)ȴ֝ ᾼȲ ϝ

Лὔן Ȳᵀ2002ᴟ2005ד ן ẞϫ МȲ ᾼ

ᾬѿ ҡ ֵ(73.7%)ȲẔ҃ѩ юṓᾼצ ѫṚ (10.5%)ȳ

ῧ ᵭ (10.5%)ȳ ế (5.2%) ( а  2005)ȲϷ Ṏ ἤצ−Ὑ

( а  2005)ȴ 

 

ϡȳ ᾼ  

ᵓӣ ᾼ╥2010דᾼ F117ȲЛ Ҝ ⇔ד ἤ ᾼѩẂ

67.7%Ȳꜙᴟ ҏ Ẓװ ֫Ẓ ᾼּנ ȴᵀṳ‍ḕ Ҡѿ

᷿ẞ ֵᾼ Ȳ֯2012דᾼF141Ἤ ֫ ѩẂ ᵅȲ Ҝ18.4%ȴӦὑӐׁש

ṅṳḥצ ▲ ֮ ᾬᾼ￼ Ȳ ῀Ẓד ᾼ ἤ о╥Л╥֪Ɫ ᾬ

ᾼ Ἤ ȴᵀẔ҃ҔᵶЛṏ ֪ІȲϷҠ ╥ M141כ

ѩẂ ᾼᾼ ȴ֪ (Uria aalge) Ṏ ֪ⱢЛṏ ᴖ Ғ Ṏ

ᾼ (Finney 1999)Ȳ (Milvus migrans)ᾼ ғכ ֝ Ϸ ắẞ

​ ᾼ (Sergio 2003)ȴѩ ύ ֮ ד2012֯ נּ Ȳ26щМ

Ԛ42%צᾼ ​щ ( ​ >5 mm)Ȳד 55щד2010 ᾼ ​щ

Ҭ5צщ(9%)Ȳ ֵ( 40)ȴ ᾼ ​ὔṿ Ѭ Ȳ☼ ☼ ҒЄ֪

ᴖ Ғ ᾼ ѿц Ȳṿ ᾼ ᵅȴ 

Ὼדẃ֪ Ȳԓ ḆҒ (IPCC 2013)Ȳ ϷЛẂҵȲ
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Ὼדẃ– ᾼ ѩẂὙ ҒȲЄ ​ᾼщ Ϸ ֵ(  

2011)Ȳ ϝ ᴞ1967דᾼ☼ Ҡѿ Ȳ›5֤ᾼ☼ Ӣ֯ Ὼ10

)ד 41)Ȳ ᾼ☻Ѭ ᾼ Єᾼ−צ ȴ 

 

ϮȳṎ ᴩⱢ 

צד2013 ѩ2010ד 5щИ Ở ᵅ֯ Мᾼ ȲҠ ╥֪

Ɫ2010ד МצẒ Ӄ Ȳ Єᾼ ϩṿ Ӈ ҒϤנ ᾬᾼᴩ

ԝȴЛ ᾼדȲ2010ױֽ ֯20ѡ ∟ Ở ֫ ᾬȲᴖ2013ד⁄╥ ẞ30

ѡ П∟Иצ ᾼ נּ֫ ȴ ᾼ о Ϸῶ ҏẒ П ᾼ ϩЛ

֝ȴ2013ד ᴞ 23ѡ Ở Ở ᵅ ᾼדȲᴖ2010װ ᾿ẞ45

ѡ П∟ ֫ ὙצИװ ȴɑ ֯ ᵜ Єᾼ Ϸ ֣Ἃ 

ᾼ װ (Olsen 1998)ȴ 

֯ỏ ֫ᾼ ᾬѩẂ Лצ Ȳ֝Ҡ ╥֪ⱢẒ ᾼ ♄

֯ϱҙỏȲᴖṿ ᶩМҏ ᾼ ֵἬ (ḈῨ  1986)ȴ5 П∟

ѩẂ ᵅᾼ ֪⁄Ҡ ױ╥ Ὼ ᾼѡ Ȳύ ֮ 4-5ѣᾼѡҏ

Єּ5֯פ Ȳᴖ ֯ѡҏ∟♄ ≡ ϯ (Sun 1997)ȴױ ֫

ᴯ Ὼ ԅ ֪ᴖ юҟ ᾼ ☼ ȴ 

2010ế2013ד ֯ Ṏ ᾼ ֫ѩẂ оצṷד ȲRẒד ֝

֯35-40ѡ ᾼ ѩẂ ẞ ᵅȴẔ ֪ Ϡ Ӑṝᾼᾌ ПҵȲ

ֻ ֯ П∟ Ở Ғ ᾼ Ҡ Ϸ╥Ϛ ᾼ֪ІȴױҵȲ

Ẓ ᾬ ֯ҏ 5ѣҏ ȲҠ ╥֪Ɫױ ӔֻⱢ ☼ ᾼ ủ( а

 2000)Ȳ ᾼӃ ד ὑכ ẃ ╥Ḇֻ ᾼ ᾬȴ 

 

ҳȳ Ӣᾬ ᴷ  

֯ Ṏ ᾼѻ ᾬМȲ ᾼӂᶁ Ὼ ҡ ᾼẒ Ȳ

ϱ ѩ Ḇצ Ȳᵀ ᴩ ὔ Ȳ֪ױҠѿ
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ỆứЛ Ȳ ѩẂ ᾼ ẃ֫ ᾼװ Ϸ ֵȲ

כ ᵘϩ ҒȲᵀӐׁשṅ֪ ᾼ Ӑ ыюȲỮ ᾎ Ѡ ᾼиέȴ 

Ȳ ᾬ ₤Ӈ ЄИ ֥ (Grieco 

2002)Ȳ2010צד a ᾼ Є ֵȲẔ ᾬМ

67.7%ȲᴖҬ֯  Ὼ ᾼ Ȳ ҡ ᾼѩẂᴾϠ73%Ȳ Ϛױ֥ ȴ

צᾼדҵ2012ױ b ╥Ϯ М ☼ ᾼϚ ȲẔ ѩẂ ᵅ 20.5%Ȳ

ᵀ ᾼ ₤ ҫҵẒ ЄȲ֝ ד ȴ 

 

Х  Ӄ  

І҅ ╥╓ ᾬᴞҏӢ֮ ẞ█֮ Ởῴװ П ᾼ (Howard 

1960; Greenwood and Harvey 1982)Ȳ צ ἤᾼ ᴖṕȲỮӑ∂ӴỆứ

ᾼ Ɫɦ ☼῏(Floater)ɧȲ╥ ế ═ ֥ (metapopulation)ᾼ

(Penteriani et al. 2006)Ȳᴖ І҅ ӭюᾼЄ₤ ᴖṕȲІ҅ ᾼ

♄׀ ᾼ ѩ ғכ ḆҒ (Newton 1979; Whitfield et al. 

2004)ȴЄֵ ᾼ ạЬЛ Ȳᴖ ☺ᾼ ╥ю ᴩІ҅ שׁ

ṅᾼЄ₤ Ȳ Ӄ ֯פּ 6 ѣ Ȳ10ѣῴ Ở ȲּפϚ ѣ∟

֮ ҍ( ҏӢ֮ӂᶁ 46 kmȲ ӂᶁ 102 km)Ȳ֯⇔ҍ֮

ӂᶁ 3.7 ѣȲП∟ Ẕ ȴׁשṅ ᾼ 41 Ӄ Ȳ Ϛד

ᾼײϺ гכ (Aebischer et al. 2010)ȴ 

Л֝ ᾼІ҅ ạϷЄЛ֝דȲ֯ᴫ Ѳ ᴩԚ ᾼ  (Aquila 

chrysaetos)ếӪ Ѝ (Aquila fasciata)ׁשṅȲ   (n=13)ᾼІ҅ ╥ ה

ᾼȲ Ở ᾼ ϚדМḕ ѣ ҏӢ֮ᾼ ҒȲѹ Ϛדᾼ

(138.5 ± 44.5km) Єὑ (70.8 ± 14.0km)(Soutullo et al. 2006)ȲӪ Ѝ

(n=14)ᾼІ҅ ⁄╥֯ 5-6ѣ טּ ỞȲּפ 1 ѣ∟ ẞ Ϛד ҏ

Ӣ֮ᾼ Є פּ) 350 km)ȲП∟ ֯ ֮ ẞ Ϛד ḇȲ ᾼ
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⁄ḥצ (Cadahía et al. 2010)ȴ֪Ɫ ạЛ֝ȲױẒ ӣѿ

ᵒ Ӄ ᴶ Ở ᾼ ϷЛ Ȳ֝T ᶁ֝ ѿӃ ᵂ Ở

ᾼ Ȳ ᵒӃ נ (Soutullo et al. 2006; Cadahía et al. 2008)ȴӪ Ѝ

ế ᾼׁשṅϷ╓ҏȲӃ ∟ ᾼ֮ ֵ╥ḥצ ᾼ֯׀

֮ȲἏ∟ֽᴶ᷄ ế∂Ӵ Ȳ Ḇ  ᾼ  .ṅ(Aebischer et alשׁ

2010; Cadahía et al. 2010)ȴ 

ύ 2 Ӄ ֯פּ 8-10ѣ Ở Ȳ ϱӃ Ҭ╥

Ȳѿ ד2012 ᾼ 136ⱢẂȲẒדвЬ ҏẔ Ȳױ Ҡ ╥

֣ ậ ᾬȴ2010דᾼӃ M200֯ ד2013 ᴟ 44 kmҵᾼ

Ȳ ╥ԓѷꜜ Ӄ ᾼ װ ȲѹẔ ᴿБ Ȳ ӱ

֯ᴟюϮ ẓצ ϩȴ 

иӁ֯ѡӐҖ ếṸ☺ὧҖ ᾼѪ Ȳ╥ Ϛ І҅ ᾼ

Ȳ ᾼѪṜ ֯Җ ᾼ Лц 100 Ȳ פּ 20 ȴ

Pukinskii(1973)ῶӱȲѪ иЏ ד М ế›ϚדБ ᾼ

Ӄ ȴѪ Ӄ ᶶ Ϛד∟И ᶙԓ ҏӢ֮Ȳ Ҡ ᴟ 18 km 

(Slaght and Surmach 2008; Hayashi 2009)ȴׁשṅ῏ Ϛ еӃ Ȳ֯ҏӢ֮∕Ϡ

Ϛד∟ Ȳ7 ѣ∟ϭ֫ẞҏӢ֮Ȳ∕Ϡҙד∟ԛ⇔ ҷЛṓȲҫϚ ӕӃ Ȳ

֝ ֯ ד5 Ẓ⇔ ҏӢ֮ϭԛ֫ẃȲṳ֯ḷᾼӕ ҷ ∟Ẓ ѣȲ ḷᾼѯ

ӻ ᵜȲ ṓ ֮ Б ᵅẞṿḷ ᾎ᷄ẞ ᾼ ȲЛ ⁯֯ ѣ

(Hayashi 1997)ȴ 

 

г ֪ײ   

ϚȳM117: ᴿᾨ ᾼײ Ẃ 

ṅשׁ М M117ײϺȲѹ ếṝϱ Ѯצ ȴ ֮ᾼЄ₤ѡᴩἤ

צ ếὭ (Ictinaetus malayensis)Ȳᵀ ҟṳḥצ Ẓ ḃ
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ᾼּנ Ȳױҵ Ӫщ ֯ ᾼ ὭМ Ȳỏ И ֯ ᶩМ♄ ȲײϺ

ᾼ ⅝֮ ֯ ᶩϱȲ ╥ Ϛ Ȳῶӱ ╥֯ỏ ȲҠ

╥ѡᴩἤ ἬⱢȲᴖѹ⅝ ᶙ ḥצ ἸѪậ ᾼ Ȳῶӱṳ‍ ᵂ

ᾬȴ ҫϚצ֮ Є₤ Ὥ (Strix leptogrammica)Ȳ ₤ ד

Ȳᵀ (800-1500 g)ѩ (1700-2300 g) ( ếὭѝ  2010)Ȳ

ḥצ ᾼ ϩȴӦὑ M141 Ѿ֝ ậ҅ϠM117ᾼ Ȳᶺ

⇔ ╥Ϛ Ɫᾨ ᴖі ᾼ֝ ד ṶԈȲᴟὑ ⅝ и Ȳѿ

ц ᾼ щ ╥ᵡ Ӊ צ Ȳᶺ Л ᴖ῀ȴ 

ᾬ כ ᾼ ю−טּ Ȳᵀ֯█ṷ(Smith and Price 1973)ײ

ȲϤ–῏ Ӑ ᾼ ȲяẔ(Newton 1979)῏צ Ἠ ᴯ צ

ᾼ Ȳ ᾼטּ ⇔ Ғ(Village 1983)ȴẂֽӪ (Haliaeetus 

leucocephalus)Ϸ צ ẃᾼ ᷂ Ӑ ᾼ Ȳԛ Ӑ ᾼ

ẂȲ֪֝ײ Ϸ╥ Ѐᵒ (Jenkins and Jackman 1993)ȴύ ֮ Ϛ

ד ᾼṶԈ Ȳῶӱ ╥ ἤ− ᾼᾬ Ȳᴖѹױ ֥ᾼ

Ἠ ᴯҠ צ−╥ ᾼȲ֪ױі ᾨ ᴖ ᾼײ ȴӪטּ ֯

∟ᾼ2-3ד ϩ ᵅȲҠ ╥ ҒϤᾼ в иӁỮ

Л (Jenkins and Jackman 2006)ȴ Ἠ Ҡѿ Ɫᴶ ế ד2011֯

ṳӑ Ȳᴖ2012ד ҏ1 Ӄ Ȳюὑ2010ד ế ᾼẒ ȴ 

Delgado and Penteriani (2007)╓ҏᴫ Ѳᾼ ᴩⱢ֯ ᵜ› Ȳᴖ

ѹҬצ Ṯ ȴצ Ϻײ ᾼ ậ҅ᾼ ֯2ѣϯ

╥Ȳע ֮ ᾼ ᵜ Ȳ֪ױ Ҡ Ϸ╥ ᾼטּ ȴ

Ϻײ ᾼ ⅝֮ Ὼצ ϱ ᾼ ꜜȲԛἏϱ ᾼ ☼ − ȲϷ

Ὼ ֮ ῧᾼ Ἰϱ ( Ӕ Ϣ )Ȳ֪ױᶺ Ɫצ ϱ

Ҡ ЛṜѿ ═Ϛ ᾼ ȲᵀϷ צ צҵױȴ֯׀

ϱ ᾼ≈ Ѐ╥Ϛ ֮ᶮȲҫϚ ╥ ᾼϱ Ȳ֪ױЛ ╥

Ἇϱ Ϥצ ȴ 
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Jenkins and Jackman (2006)Ӫ  צ ᾼׁשṅȲ҃ ╓ҏӪ Ϛ

ӢМЛ Ḇ Ȳ֪ױ Ϣ ҅ῶа Ϻȴײ ֪Ɫ╥ỏᴩἤѹ

♄ ЄȲ᾿ ᾼᴩⱢ ṳЛ ὔȲᶺ ᵓӣ И ᴿכ

ד ế ᾼ Ẃȴצ ᾼכ ד ‍ ю (e.g. Fisher 

1975)Ȳ ẂϷ ҠѿẦᵗᶺ Ϡ ṷỏᴩ ᾼ Ȳṳѹה

ӱ Ҡ Ἠ ᴯ ЛṜᾼ ȴ 

 

ϡȳF168֪ײ  

צ  F168╥Ӑׁשṅ ϵᾼϚ Ȳ Ϯװ Ȳ⁯֯ Ϯ

װ ᾼ Ȳ щ∟ ⅝ ȴӦὑẔ Ὑ ҵ ѹ ᴜ Ȳ

ӱצ‹ײ ЛӔ ᾼᾭᾓȴ F168֯ 4ѣ 6ѡ ›ᾼ Ȳ

F168ᾼ M141Ẓщв ֫Ϛ Ȳᴖ ύ Ȳ4/5 ѡ

​ 89 mmȲ╥ ủ юṓᾼЄ​ Ȳύ ֮ ϱϚ֯װ╡ủᾼ ᴿЄ​

╥֯ ד2009 3ѣ 7ѡᾼ 81.5 mmȲҠ ױ֪ Ѭ ЛὔȲѹП∟ 4/6

ѡ ѡᶁ Ϛ ᵅ( 40)ȴ ϱ Ȳ4/6 ѡ›∟ Мᾼ F168

ẞᾼ╥ԒЄ​∟ᵅ ᾼᾭᾓȲѹҠ ֻ ѡᾼ ‍ юȲ ᴖѿ

Є ₤ᾼ Ȳ ᾼ ֕щ ế Лᴟὑ֚цӢỄȲ

Ҡ ╥ẔӐṝ Бҏ ᾭᾓȲИ ᾎ⇔ ȴ 

 

ϮȳF168 вᾼ  

Ѝ Л Ỵ Ȳ ếῑ Ϸ ​ѬḤẚ☼ϤᾈЎȲᴁ╬

Ѭ Ȳצ◖ᾬ ṳ ᾬ ᾼ ế (ᵛӢᾬ ᵂӣ Bioaccumulation)Ȳ

῏ Ӣ № Ȳ֪ױ Henny et al.(2009)╓ҏ ҠᵂⱢ ế

ᴷѬ ᴁ╬ Ӣᾬ ᾼ ╓ ȴӢᾬ ᵂӣ ῀֤ᾼẂІ╥ DDTᾼ◖

ȲDDT╥Ϛ צ Ȳ1940҅ד ȳ ế ☼ᴩ ᴩȲDDT

֪ Ὠֻѹ―ừȲ ֯ԓ ᾛṿӣȲᵀἤ ứЛὔи Ȳѹ ὔᵻ ֯
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ᾬ ῚМȲּ֯ר   ֮ ᾼׁשṅ Ȳ (Phalacrocorax carbo sinensis)

в DDTᾼ ⇔╥ ֮ Ӣᾬᾼ 660 (Dirksen et al. 1995)ȴDDT

ᾎ Ȳּר Ӫ (Haliaeetus leucocephalus) Ѿ֪ױ

Ȳᴞ Ȳֵ∟҅ד1970 БὙ҆ ѦἨ ạӢ ếṿӣ DDT(Henny and 

Elliott 2007)ȴ 

Ѝ Є и╥ ֮ ᵂȲⱢ Ḗ ếןϤ Ȳ ᶁ ếפּ ᵂ

ѿ ╟ӣЄ ῑ ế Ȳḕе ᾼῑ ӣ Ɫ ӣ ᾼ 10 Пֵ(

ѝ  1999)ȴ (2003) Ѭ ᾼѬ Ȳᵛ ҏ 4 ȲҔ╗

DDTȳּרѝὲ(MevinphosȲצ )ȳ2,4-D( )ȳ Ϟ (MancozebȲ

)ȴ Ϡ Ȳ Ѭ ế ᴁ╬ᾬϷ ӧ ᾈЎѬ Ȳ

╥ оᾼѻ֪Ȳ֪ױ (2003)ῶӱ Ѭ ϱ Ѭ ᾼ ♄

Б ᴁ╬Ѭ Ȳ ᴩ ạȴ 

ϝ Л֝Ё֮ᵓӣ₤ Ѭ ᴁ╬ ⇔ᾼ ▲Ȳ ӥ ҏᾼᵶ

ᴁ╬ᾬ(2698.1 kg/ha/yr) ⇔ ὑὨ (124.16 kg/ha/yr)(ḈỨ  2010)Ȳᴖ

Ỵᾼ Ӣ Ἠ ᴆ╬ᾬȲṮѦẔ Ϥ צ☼ ᾼ Ὠ(ѵ

╢ 2003ȷ ụᶳ 2004ȷḈỨ  2010)ȴ е Ὼדẃ Ḕ ύ ֮

֮ ὭȲṳ ế Ṏ Ỵᾼ ( Ữ ế  2008)Ȳ

ᾼѬד1996-2005 Ὠ Ȳϝ Ӑצ и ◕ ὑ ⇔ᴟМ⇔ᴁ

╬ȲБḂ ᴟ ю צ◕ ⇔ᴁ╬(Ừѝ  2007)Ȳ2008ד ϝ Ἁ

ᾇế ῧ ᵭ ц ᴩ Ȳ Ὠ ֯ἉᾇἨ ᴚ

цṊ Ꞌ ᾎ ҏӭ› Ӣ БеᵫП 195 (Ừѝ  2008ȷὭ

ἅᵗ  2008)Ȳ ṓϝ Ѭ Ḃ ᾼכ ȴ ᴖϝ ᴾ Ѭ Ѭ

ᾼϚЊ иȲỪѝ (2007)╓ҏ֯צ Ӵᾼ Ȳϫ ╬ẃᾼᴁד

⇔Ꞌ ὑϝ ᾼἬצ ȴ 

F168 в ҏ 5 ȲẔМ DDEế DDD ╥ DDT ᾼ ӢᾬȲ 5

֪Ɫ  כ ἤ ᴁ╬Ȳ╜Ἀ֯ Б҅ד1970 ӣ( Ἀ╜ד ӣ
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Ϛ ῶ http://www.tactri.gov.tw/wSite/public/Data/f1383104591911.pdf)Ȳᵀ֯

МЬצ ȴѝ ╓ҏ (Falco peregrinus) в DDE ⇔ 1.5 ppm

ϩ ᵅȲᴖ Ӫᶠ в֮ ᾼ ⇔ ẞ 3.6 ppm ◖Мכ

(Henny and Elliott 2007)ȴ F168 в ҏᾼ ⇔ṳЛ ( Ԉ 2)Ȳ Лᴟ

ὑ Ӵᵛἤᾼצ Ȳᵀ ╥ ☼Ӣ Ṇᾼ ῏Ȳ ◖ᾬ

Ӣᾬ Ӣᾼ№ Ь ȲṳѹϷ ṷ  ἤ Ṽ ὑ֯׀

ПМȴF168 вϥЄ   ᾼ ⇔ ֯Ӕ вȲЛ ױ ế  

֪Ɫ Ӑ ҬצϚ Ȳ ֮ ếẔ҃ ῏╥ᵡắẞ ᴁ╬ Ữ

ứ ȴ
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Х  ∂  

ҟ ד5 ȲӐ ֯ צṅϱשׁ ֵ ȲҔ ֯װ ҵכғ

Ὅȳ װ ֯М Ἰ֮ ᾼ ȳ ѿװ ᶙ

ȳ װ Ӄ ᾼ ᴩⱢȳ װ Ḇ ѿц װ ᴩ в

ế   Ȳ ύ ֮ ᾼӢ♄ҭБ ҏЄ ᾼ ȴ ᴖ

♄ Єȳ ⇔ᵅȲҒϱỏᴩἤ ѿ᾿ ӭ Ȳ֪ױᵛṿῧ

ֵϢϩᾬϩȲ ᾼ ế Ӑ Ь צ Ȳ╥ Ɫ П ȴ 

ᵑὑᵅצ Ἰ֮ ᾼ ╥ṿӣ Ӣ Ɫ Ȳύ ֮ ╥ѿЄ ếЄ₤

░ӴѤⱢ Ȳ ӱ Ỵ Ở Ὥ ᾼ ἤȴ ᴖ ֮ Ё֮

Ȳ Єצ ᾼϡ ὲὭȲϡ ὲ֪Ẕ Ӣѭ ᾼ ἤȲ ѿӢ כ

ЄᾼЄ Ȳ֪ױЄ ЛṜҠ ╥ ֮ ᾼ ֚֯ ȴױҵȲӐׁשṅϷ

вצ  ἤ Ȳ Ѝ ☼ᾼᴁ╬╥ᵡ Ӣכ Ṇ

῏ᾼ ∟ ȴ 

Ὼדẃ֪ Ȳ Ӣᾼ Ϸ П ҒȲ ᾼ☻Ѭ ☼Ӣ

Ṇᾼ ‍ ᾃȴ ѿѬ ӢᾬⱢ Ȳ☻ѬЛ כ ☼Ӣᾬ

юȲ ᾼ ѬϷ ᵺ ȲӐׁשṅᵛ Ϛ ᴿ֪ ֕

ᾼײ Ẃȴ ҟ֯ ẃᾼׁשṅ Ȳ ֯☻Ѭ ›Ἇ

Ȳ ӱ Ɫ☻Ѭכ ҅ᾼ ᾬẃ Ȳ֪ױѿϢⱢѠה ɦ’Ṏᴃ

ɧȲӣѿẦᵗ ⇔ ╥ӑẃҠ≈ᴕᾼѠ֣ȴ 

ҵȲүױ ⁮ ֮ ֯ ד2009 Ἦᵌ ∟Ȳ ᶩἷ Ỵ Ὥ☼ҷȲ

Є ЁӰ ֵ ѬכⱢԆ☼ȲЍ ☼ Ḃ ‍ Ȳ ֯⁮

☼ᾼ ᾓϫи Ȳӑẃ Ԓ ᴩ ▲ȴ 

 

Ӑׁשṅד ∂ ֽϯȸ 

ϚȳӴᵛҠᴩП∂  
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ύ ֮ ỞὭ Ẕצ ҭ֪ Ȳ ֮ ᾨ Ҡ

ЛṜצ Ȳ∂ Ҡѿ ẁϢЏ ѿ щ ПЛṜȲṳѠ―

ד ן ȲӇ ṳҠ֯ ϱ ᴩᵛ ᾓȴ 

ϡȳ  ἤ∂  

ϝ Ὼדẃ ֮ Ὥכ Ȳᵀצ ♄ Ṽ ȲⱢ’

ᾼ ֮Ȳ∂ Ḕ צ Ϥ е ȴ 
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ᴕ ӭ 

ѵ ȳᵦ ȳ ԏ ȳ ṃ ȳ ԇ ȳ ᾫ ȳ ‐ (1991) 

ȴṸ῟ צ еҨȴ 

ѵ ╢ (2003) ϝ ᾘỴЁ֢֮ᵓӣ₤ ☼Ӣ Пׁשṅȴв╜

∂ е ỗ ṅשׁ ᵫȴ 

ᵨ   (2002) ύ ѭ ∟ оПׁשṅȴ е ỗ ṅשׁ

ᵫȴ 
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ῶ 1ȳ Ὅ ᾼ ᾓȴ 

 ҿҢ  ֮  Ὅѡ  ḇ   ứᴯ  ∟ᾭ  

F168 Ң ϝ 8ד3 2013/04 2009/08/12  ѣ 688 ײϺ( ᴿ Лṏ) 

F117 Ң צ  2009/09/27 2009/11 2 ѣ 12 ײϺ( ֪ЛὙ) 

M117 ҿ צ )Ϻײ 356 ד1 2011/02 2010/03/10  ֪ᾨ )Ȳ M141ậ҅ 

M199 Ң צ a  2010/05/27 2010/09 4 ѣ 56  

M200 ҿ צ a  2010/05/25 2010/07 2 ѣ 4 Ȳ2013/05֯ ☼ ӭ  

F137 Ң ϝ 6ד3 2014/02 2010/09/02  ѣ 407  

M141 ҿ צ  2011/03/20 2011/09 6 ѣ 142  

M141 ҿ צ  2013/03/07 2014/01 11 ѣ 36 ᴿ (ӑ ) 

M138 ҿ ϝ  2011/03/24 2011/9 6 ѣ 98  

M138 ҿ ϝ  2011/11/14 2012/10 11 ѣ 94 ᴿײϺ(ӑ )Ȳ ậ҅ 

F135 Ң ϝ  2011/11/22   94 ═  

136 Ң צ b  2012/05/11   63 ═  

139 Ң ϝ  2013/05/24   40 ═  
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ῶ 2ȳ Ὅ ᶮ ȴ 

ד   ἤᵑ  ԓ  ᴞ    ᶠ  ԓ         

F168 כ  ӕ 2.31 543 460 1510 225 105.3 32.5 26.6 17.8 97.7 

F117 כ  ӕ 2.22 565 438 1380 210 102.9 31.5 23.8 - 83.2 

M117 כ  е 2.28 570 430 1530 220 95.2 31.3 23.4 17.1 96.7 

M199 Ӣ  е 1.45 460 350 1250 160 103 - - 16.8 82.9 

M200 Ӣ  е 1.49 490 370 1240 170 97.4 30.1 21.8 17 82.5 

F137 כ  ӕ 2.40 570 445 1530 226 103.1 32.6 25.0 - 92.0 

M141 כ  е 2.29 600 450 1490 230 99.0 32.5 24.7 - 86.5 

M138 כ  е 2.15 600 441 1520 225 94.9 - 23.7 - 72.4 

F135 כ  ӕ 2.23 565 431 1535 216 98.7 32.1 23.5 16.7 91.2 

136 Ӣ  ? 1.40 520 340 1315 175 96 30 22.3 18.3 83.5 

139 Ӣ  ? 1.45 420 290 - 122 91.8 29.1 21.3 - 76.5 

* ᴯⱢ kgȲ ⇔ ᴯ mm 
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ῶ 3ȳύ ֮ ᾓȴ 

ṿӣ ҅ד ᴯ   ᵜ    

צ 2010 a  F168 M117 2 2 2011ד M117ײϺ 

צ 2012 b  F168 M141 1 1  

צ 2013 a  F168 M141 2 0 F168 Ȳ ѡ∟  Ϻײ

2013 ϝ  F137 - 1 1 ӑ  

 

 

ῶ 4ȳ2010ᴟ ᾼד2013 ᴯ ᾓȴ 

ᴯ҅  ṿӣדԌ      ị֣ Ἰ 

צ a   2010ȳ2013 צ  ϡ ὲ 1.2 11 125 Җ 1830 

צ b צ 2012   ḏ 1.3 12 425 ᴫҖ 1920 

ϝ  2013 ϝ  ḏ 1.2 10 30 ᴫҖ 1710 

* ᴯ: m 
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ῶ 5ȳϮ Ṏ ἤ ῶȴ 

aҔᵶ ᾎ ἤᵑᾼ ȴ 

*╗ вⱢἬҜװ ⇔ד ֫ ᾼᴍиѩȴ 

ᾬ 2010צד צד2012   ϝד2013     Ϯד  

   ֥     ֥ a
    ֥     ֥ a

 

 n % n % n %  n % n % n %  n % n % n %  n % n % n % 

 158 (58.7) 25 (17.7) 183 (44.6)  14 (18.4) 7 (25.0) 24 (20.5)  60 (52.2) 26 (50.0) 86 (51.5)  232 (50.4) 58 (26.2) 293 (42.2) 

Ѐ  24 (8.9) 3 (2.1) 27 (6.6)  0  0  0   4 (3.5) 4 (7.7) 8 (4.8)  28 (6.1) 7 (3.2) 35 (5.0) 

ῧ ᵭ  0  0  0   0  0  0   2 (1.7) 1 (1.9) 3 (1.8)  2 (0.4) 1 (0.5) 3 (0.4) 

ЛὙ 0  0  0   0  0  0   0  1 (1.9) 1 (0.6)  0  1 (0.5) 1 (0.1) 

Њ  182 (67.7) 28 (19.9) 210 (51.2)  14 (18.4) 7 (25.0) 24 (20.5)  66 (57.4) 32 (61.5) 98 (58.7)  262 (57.0) 67 (30.3) 332 (47.8) 

                            

Ẓ                             

ҡ  67 (24.9) 103 (73.0) 170 (41.5)  39 (51.3) 17 (60.7) 64 (54.7)  37 (32.2) 18 (34.6) 55 (32.9)  143 (31.1) 138 (62.4) 289 (41.6) 

ѫṚ  0  1 (0.7) 1 (0.2)  1 (1.3) 0  1 (0.9)  2 (1.7) 0  2 (1.2)  3 (0.7) 1 (0.5) 4 (0.6) 

ѝ ѫṚ  0  0  0   0  0  0   4 (3.5) 0  4 (2.4)  4 (0.9) 0  4 (0.6) 

ѫ  0  0  0   1 (1.3) 0  1 (0.9)  0  0  0   1 (0.2) 0  1 (0.1) 

Њ  67 (24.9) 104 (73.8) 171 (41.7)  40 (52.6) 17 (60.7) 65 (55.6)  43 (37.4) 18 (34.6) 61 (36.5)  150 (32.6) 139 (62.9) 297 (42.8) 

                            

Њ₤ ṵ                             

 1 (0.4) 1 (0.7) 2 (0.5)  0  0  0   0  0  0   1 (0.2) 1 (0.5) 2 (0.3) 

ЍӪ  0  0  0   1 (1.3) 0  2 (1.7)  0  0  0   1 (0.2) 0 0.0 2 (0.3) 

 0  0  0   0  0  1 (0.9)  0  0  0   0  0  1 (0.1) 

 0  0  0   0  0  0   4 (3.5) 2 (3.8) 6 (3.6)  4 (0.9) 2 (0.9) 6 (0.8) 

ЛὙ 12 (4.5) 2 (1.4) 14 (3.4)  2 (2.6) 0  2 (1.7)  1 (0.9) 0  1 (0.6)  15 (3.3) 2 (0.9) 17 (2.4) 

Њ  13 (4.8) 3 (2.1) 16 (3.9)  3 (3.9) 0  5 (4.3)  5 (4.3) 2 (3.8) 7 (4.2)  21 (4.6) 5 (2.3) 28 (4.0) 

                            

                            

ᾈ  1 (0.4) 0  1 (0.2)  0  0  0   0  0  0   1 (0.2) 0 0.0 1 (0.1) 

 0  2 (1.4) 2 (0.5)  0  0  0   1 (0.9) 0  1 (0.6)  1 (0.2) 2 (0.9) 3 (0.4) 

Њ  1 (0.4) 2 (1.4) 3 (0.7)  0  0  0   1 (0.9) 0  1   2 (0.4) 2 (0.9) 4 (0.6) 

                            

ЛὙ 6 (2.2) 4 (2.8) 10 (2.4)  19 (25.0) 4 (14.3) 23 (19.7)  0 0.0 0 0.0 0 0.0  25 (5.4) 8 (3.6) 33 (4.8) 

֥  269  141  410   76  28  117   115  52  167   460  221  694  
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 1ȳׁשṅ ȴ 
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 2ȳׁשṅ ӡ ȴ 



ύ ֮ Ӣ ▲ נּ  
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 3ȳύ ֮ Ẓ ᾼ ȴ 
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 4ȳ2009ד 9ѣ F168ᾼ♄ ϝ ẞצ (ứᴯ

: 8ѣ 11 Ȳ9ѣ 14 )ȴ 



ύ ֮ Ӣ ▲ נּ  
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 5ȳצ F168ế M117♄ ד2010) 3ѣ-2011ד 2ѣứᴯ

ȲF168: 192 ȲM117: 210 )ȴ 
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 6ȳϝ F137ȳM138♄  (F137ứᴯ :72 ȲF138

ứᴯ 47 ) ȴ 



ύ ֮ Ӣ ▲ נּ  
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 7ȳ ֯ ủ(2-6ѣ)ế‍ ủ(7-1ѣ)ᾼ♄  (ứᴯ

: F168 ủ 32 ȲF168‍ ủ 67 ȲF137 ủ 22 ȲF137‍

ủ 41 )ȴ 
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 8ȳ ֯ ủ(2-6ѣ)ế‍ ủ(7-1ѣ)ᾼ♄ ṳ ыЄ  

(ứᴯ : F168 ủ 95 ȲF168‍ ủ 109 ȲF137 ủ 88 ȲF137

‍ ủ 70 ) ȴ 



ύ ֮ Ӣ ▲ נּ  
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 9ȳ F135♄ (ứᴯ ῴד2012: 18 ȲדМ 14 Ȳ2013

ד 16 ) ȴ 



ῶ 
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 10ȳ ѡ иӁ (ứᴯ : M117ȸ44 ȲF168ȸ86 ȲF138ȸ

47 ȲM137ȸ72 Ȳ135ȸ16 Ȳ136ȸ20 ) ȴ 












































