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Ѝ ѤὭӦὑ ᾼ ȳ⸗ ᾼצ Ѥ Ӣᾬ

ֵȲⱢү ᴞ ᾼ ȴӐׁשṅѻ ѿ Ѝ ѤὭᾼ Ѭѝ

ᴩׁשṅȲѻ иⱢϮ и ὙȲҔ╗ Ѝᴞ ’ ȳ Ṏ ừ

֮ ᴷ ∂ ȴ’ ᴞ ѻ иӁ֯ ᾼМϯ Ὼ

Ѝ֮Ȳϱ ᾼ ⁄ юȴ֯ ​ Ἰ ⇔ оϱȲҬוּצủѹ֯ 500еѐ

ѿϯẓצϚứ …Ȳ  500еѐ ỮЛὙ ȷѿ ​ ᴷȲ ╡

ủҵȲ ​ ᾼ᾿ … ⱢὙ Ȳᵀ  40еṭ∟⁄צϯ

ȴѿ Ѝᴞ ’ Ȳ╡ủ​ ֯ ☼ ϱ юȲּ400̡500 ֯פ

ᴏȷ ủ​ ѿыӂЍ֮ Ȳὑ’ ӂᶁּ900̡1,000 פᴏȷּו

ủ​ Ὑ ὑὧҖ ☼ Ȳ​ ֣ᴫ⁮֣ ȲὧҖ ​ Ϯױ֯

ѣҠ  1,600ʲ1,900ᴏᾼ ​ ȲⱢױ ѻ ​ủ ȴ ѤὭ

ᾼ Ȳ֯ԓדӂᶁ ​ иּ2,300 פʲ3,700ᴏȲ ⇔ ​ЛὙ Ȳ

ѤὭѻ ​ Ɫ 700̡1,300еѐȴ╡ủ֯ Ἰ 1,500ʲ1,900еѐᵧ ​ ϯ

Ȳױ Ὠ ӱ ╡ủᾼ​ юȲᵀЛѿᵂⱢ ѤὭӢ ᾼ ạȴ֢֯ủ

ϱ֯ ⇔ 900̡1,600еѐ​ Ὑ ֵȲᵀЄֵ Ἤ╓ᾼ Ɫ 1,500ʲ

2,500еѐȲẒ῏П ἬЛ֝ȴצ ⇔Ѡ Ȳ ⇔ϯ ЛὙ Ȳѹ ᵅ

ὑ ₣᾿ ȴ ֢☺​Ὥ ἤ ᴷȲ’ ẓצ ᾼ​ ȳ ᵅᾼӂ

ᶁ ⇔ȳ Ἰ ⇔ ȳ ᵅᾼ цӂᶁ Ὼ ἤȴ ӣ ⇔ȳד​

ủ ἤ 10 ֪ ᴩ ѤὭ ֮ ᴷȲẔ Ὠ ӱȲѻ ֪ Ɫ֯ҍủ

Юὑ 6~15ȳ̆ ⇔Юὑ 1,618~2,805еѐȳ ủ​ Юὑ 700~1,122

ᴏȳּוủӂᶁ Юὑ 16~23˘ȳּוủӂᶁ ⇔Юὑ 11~18˘ȲױХ ֪ІҠḟ

 96%ȲϷҠṼױ ᴩ Ṏ֮ ừἤ ᴷȴ֯ Ѡ Ȳ ⁄֯

ӭ ứȲѿ ’Ә Ѭ ᵓӣȳ ═ᾈ Ӣ ☼   ȷᴞ

’ṎȲ⁄Ҕ╗∂Ӵ Ѭѝ ȳ ᴷ ֮ ҵẃ ȳ ᵅ

ϢⱢ♄ Ѭѝ ẁӢ ☼ ȷѝо ᾼ ’ ȲⱢ ῀

Ѭ ᾼӢ♄Ὲ ȷ Ṏᾼ ȲҔ╗ ѤФ Ӣ׀ȳ ᾼ

ὺ ӂү Ṏ ᴯц ȷ’Ṏ ῂ ᾼדФṼ Ȳ

ᾼ сȴ 
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Abstract 

The Cilan Mountains cypress sites in fog and rain forests, and has important 

cypress species and large biological diversity. The study is to review and investigate 

climate characteristics in Cilan Mountain areas, evaluate the cypress recovery areas and 

management principles in climate and hydrology. Most weather stations are located in 

downstream and near mountainous areas, but several stations are located in upstream. 

The rainfall increases with elevation under 500 meters and increases with distance from 

coastline in 40 km. In spring, less rainfall in upstream is about 400ʲ500 mm; the 

highest rainfall in summer is located in the Taiping mountain areas. The main rainfall 

season is in fall and is about 1,600ʲ1,900mm. The annual rainfall in cypress vegetation 

is 2,300ʲ3,700 mm and is not sensitive with elevations. The spring rainfall in cypress 

vegetation areas is between 1,500ʲ1,900 mm and it show less rainfall when compared 

with other areas. It seems not the limitation of cypress in climate factors. The rainfall 

in other seasons shows higher than in spring. The locations of concentrated rainfall is 

not the same as fog mountain distributions in elevations. The temperature decreases 

with elevation, which is less than the standard temperature decline rate. Overall, the 

higher rainfall, lower annual temperature, higher elevation, lower difference of 

temperature and near distance from the coastline when compared with other rainfall 

forests. In results, the main climate factors can be concluded. The high temperature in 

winter is 6~15˘, the elevation is form 1,618~2,805 meters, the rainfall in summer is 

between 700~1,122mm, the high temperature in fall is 16~23˘ and the average in fall 

is 11~18˘. The five climate factors can be determined 96% of the cypress vegetation 

distribution. Management principles can be built from goals of management. The goals 

are sustainable water resources, maintain ecological discharge and long term weather 

monitoring. To build climate and hydrology baseline, to demarcate the sensitive zone, 

to decline the impact of human activities and to quantify ecological discharge and its 

risk. Recognized the living space of hydrology and fog is included in culture resources 

management and protection. Interaction of cloud/fog and cypress, cloud landscape 

platform and education of fog observation are in education explanation. The location 

organization and conversation of cypress are interdependent to improve the value of 

nature resources. 
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Ϛ  ›ṕ 

Ṽ ɦ Ѝ ѤὭѷꜜ ϩ )ṅ (2/2)ɧשׁ Ȳ2014)Ȳ

Ѝ ѤὭ֯ѷꜜ ᴷ МȲ רּ֯ ȳ֮ҭ Ӣ ֵ ἤ

ϱȲꞋ ֥ѷꜜ ȴӑẃ ֣ ֥ ѝדּ  (UNESCO) ҏѷ

ꜜ Ө ᾼ֝ Ȳ Ԓ Ѝ ѤὭד Ғѿ Ȳṳּט ҏᾼ ѷ

ȲѹḆ ϚḔ∂ ӑẃ ᾼ ȴӐׁשṅ … Ѝ ѤὭП

Ѭѝ ѝ ▲Ȳ צ цѝ Ȳ Ѭѝȳ ѝ ӭ

Ȳ ṅשׁ ᾼѬѝц ᾓȴ ֫ ц иέȲ∂Ӵҏ

Л֝и ȳ ⇔ ​Ὲ иӁȳ Ѭ ȳ ЏᵂѠ Ȳѿᵓ

ѡ∟ ứ ⁄ȴ ױ ֯ Ѝ ѤὭῈ иӁ

П ἤȲṳ ᴷϢ ♄ ᾼ ѿц ֯ Ȳ М Э∟ ᾼ

Ԓ∟װᶧȲׁשṅв ϚѠ ᵂⱢ ṎḊ ȲҫϚѠ і ∂

Ѡ֣Ȳṳ ѤὭ’ ứ ҏ∂ ȴ 
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ϡ  ѝ ֫  

2.1  

֮ ἤ ắẞỂ ᴞ ֪І Ȳṳ֪ᴖ Ӣ ᾼ ἤȴ

ү ֮ ᾼᴞ ֪ІҔ╗:⇔ȳ ⇔ȳЍ ṛ֣ȳᶝ ֮ᶮȳ

ѩȳ◦☼ȳ ᴩ  (ủ )ȳ ȳ֮ῶ ᾬ ȴ ṷᴞ ֪ІϭҠ Ɫ

ạ֪Іȴ ᵑᾼ֪І⁄ ὑ ᾼ ֪֮ȳ֪ ᴖצἬ Ȳ֪ױ כ

ֵЛ֝ᾼ ₤ (ѵ Ȳ2000)ȴ 

ү ╥Ϛ ֮ Ϣ ᾼ Ȳᴯ ֯Ṹ П Ȳ ếȲ​ ḝȴ

ү Ѝ֮ ᾼדᶁ ȲϚ Ἰ ⇔ϱсᴖ ȴᴖדᶁ ѫ 20⇔ᾼ

ȲЄ ֥ Ἰ 1,000еѐ ȷ ѫ 10⇔ ֥ Ἰ 2,500еѐ

ȷ ѫ 5⇔ ⁄ Ἰ ⇔ 3,000еѐᾼ иӁד ֥ȴѵ

іӣ Ṽ ȳ ⇔ếᾈṖ ֣ ȲⱢү ứ г Ȳ

Ϸ Ѝ ѤὭἬ֯ᾼׁשṅ ⱢӔֻ ɦᴫҖЍ ɧếɦМ ὧ Ѝ

ɧẒ и ȲѹױẒ и ᾼꜜ ϷӔ╥ѵ ṅשׁ Мᾼѻ

иѬ ȲױиѬ ᵧ ὧҖ - ᴫ⁮ṛ֣ (׆Ѝ 1,852еѐ ð Ѝ 1,802еѐ 

ð Ѝ 2,090еѐ ð ὧ’☿ Ѝ 1,962еѐ ð І 2,346еѐ ð ה

֛ ỵ 2,328еѐ ð Ѝ 2,580еѐ ðצ Ѝ 2,824еѐ)ȴ 

Ѝ ֮ ԆȲЍЎ Ȳᵧ ᾼӢ Ȳ ỞὭ ᴯ ү

М ἸП Ὥ Ȳ ֵ​ȲⱢ Ṿᾼ Ӣ ᾬ ֮( ЂȲ2000)ȴὧṸ

ủủ ​ цẔ ѬȲѻ Ӧẃᴞ ◦ ⇔Є ᵐ ד

ФᵂӣП Ṇ ἬḟứȴẔ Ѭ Ӽᵛӭ› ᴩὑὧṸ֮  ( ⁮ȳү

цѡӐ) ủП ​ Ȳ֪ױẔ оѻ ắЄ ПЄ ☼ ȴү ᴯὑὧ

Ṹủ Мїцủ ​ ⁮ Ȳ ​ủ​ ֵ Ӑ Пḅȳ Ӽ

Є ( ὧȲ1999)ȴ 

Ѝ 120ц130Ὥ ᴯὑừ Є֝ ꜜ Ӏ ד ПЄ

ϱ Ȳ Ἰ ֯ 1,200еѐʲ1,900еѐП Ȳӂᶁ ╥11ʲ17 פּ⇔ ὑ
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ᴟ П Ȳѣӂᶁ​ ѿϚȳϡѣԌ ᵅȲ ​ ⁄ֵ֯ϟȳϫ

ϚѣȲӂᶁ​  3,162ᴏȲⱢ​ ḝᾼ  ( І Ȳ2005)ȴ֮ױ Ɫԓ

ԓד ᾼМ Ἰ Ȳ Ȳ ừ┘▼Ӣ Ȳ┘▼ מⱢּפּ

ᾼ 2̡ 3 Пֵ (ḈⱷⱷȲ2000)ȴױ ᴯỰὧҖủ П Ȳԓ֢דѣ​ ӂ

ᶁᴖ ẓצ​Ὥἤ Ȳṳѹֵצ Єᾼᴔ Ѥ ԝⱢ Ѥ ПҽѤ (ѵԑ

Ȳ2005)ȴ 

Ѝ֮ Ἰᴞ 250еѐʲ2,500еѐȲⱢ ЍЍ ќ Ȳ Ѭᾈ

ᾼиѬ ПϚȴ ᴯὑὧṸ ủ ПῸ Ȳ֮ ᴫ⁮ ὧҖᵅȲЍ

ֵᵧὧҖ-ᴫ⁮ṛ֣Ȳṿ ὧҖủ ыӂ◦ ѿ  ᾿ϤȲ╝ Ȳ​

ḝȲ ד Ȳяѿр∟ⱢꜙȲכⱢӐ ᴥȷԓ֢דѣԌד ⇔֯

85%ѿϱȲ ὑ ᾼ ₤ȴӐ ḕדҳᴟХѣⱢ ​ủ Ȳгᴟϟѣ

צ – ȷדӂᶁ ​ѡ דϡиПϚȲדᴾԓפּ ​ ֯3,000ᴏѿϱȲד

ӂᶁ ȴѵ(ḈⱷⱷȲ2000) 18פּ  (2000) ҏ Ѝ֮ ᴯὑ цЄ

П ᾼиѬ Ȳ Ṗ ϚῸ֣ὧҖПЀ ₤ ЀȲὧҖủ ắ֮ᶮὋ

сᴖ ҏѬ Ɫ⌡ ₤ Ȳ ὑү Ẕ֮҃ ֵюצ ủӻ П ​

₤ ȴ Ѝ ⌂ᴯὑ⌡ ₤ПὧҖ ​₤ П ȲӦὑ

ᾼὙ ȲиӁὑױ Ẓ П ᾬ Ӽצ ȴӢ ӻ ἏἏẓצ

ᾼӢᾬֵ ἤȲ╝ Ѝ ֯ү ֮ Ӣᾬֵ ἤצẔ ᾼ֮ ᴯ ȴ 

ҳủ ⇔ Ѡ Ȳ1960ʲ2012ד Ȳ╡ủӂᶁ ⇔ ⇔ Ғᴖ ᵅȲ

в ᵅ ⇔ҏ ὑὧ⁮Ṕ Ɫ 2,700еѐȲפּ⇔ Юὑ 7.9̡̆9.4̆Ȳפּ⇔

ӂᶁ ⇔ὑ ☼ ҿ Ɫ (360еѐ)Ȳפּ⇔ ⇔ЄּפЮὑ 17.2˘ʲ

20.3˘Ȳ ⇔ Ɫ 15̆Ȳҍủפּ ᵅӂᶁ ⇔ԓ Лᵅὑ 1.6̆Ȳԓדӂᶁ

⇔ Єּ15̆ פҿҢȴἏדᾼ Ҡѿ Ȳ2004דѿ› ѽ ὑ Ѝ ᾼ

  Ȳ ᴖ֯ ’ נ⁄ צ ▲ ȴ ױ ▲  

דᴟ 2000ד1993 ᾼ ӱȲױ ᶁד Ɫ 13ȷד​ ֪ắẞ

– Ȳ о ЄȲ иӁᴞ 2,000ᴏẞ 5,000ᴏ ȴצ ủ​ѬЄֵ
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ẃᴞ֮ᶮ​ц ȷҍủѿὧҖủ ⱢѻȲԓדṳ Ὑ ᾼ ȳ ủПи ( ‌

Ȳ2004)ȴ 

 

2.2 ѤὭиӁ 

מּ ὑ▼ּדȲ┘▼ ПЄ ѤȲⱢү ⸗ П Ё ȲḊ ṏȲẓצ

ֵ ȲⱢ П∂ ẓӣḊȲᴖ ֤ὑМҵȴү ѤὭиӁὑ Ἰ 1,050

еѐ ̡  2,800еѐП ȲἨכ ὭȲἨ ┘▼ȳ ḏȳὲ ц ӢȴӦ

ὑẔ ꜙ ȳӃ Ӣ ᶶ ȳ Ὥ ὔȲ Ɫү М ἸПѻ Ὥ

 (́ ᶳὙ ầ ⁮Ȳ2002)ȴ ѤὭӢ Ṇ╥ү оҭМ ᾼϚ

ȲⱢҡ֮ҭПЇ ⸗ ὭדȲѹЭѡ ṓὑὧṸцҖּר (ѵ Ȳ2000)ȴ´ᶳὙ

Ϣׁשṅ ӱү ѤὭѻ Ӧү ┘▼ếּמ Ἤ ϡ῏ꞋⱢүױȲכ ⸗ ᾼ

Ё ȲꞋ Єצ ᾼщ иӁὑӐעМҶЍ МȲᴖӭ›Є ᾼ

ѤὭ ֯ӐעҖ Ѝ ȴ 

מּ  (Chamaecyparis formosensis) ┘▼ (Chamaecyparis taiwanensis) 

Ɫ▼Ѥּד (Cupressaceae) ┘▼ ᾼ ᾬȲ иᵉὑ ȲⱢү ᾼ Ӣ ȴ1994

ד ᴞ ’Ṏ  (The world conservation unit, IUCN) ᾼᾬ ᴷ מּ ц

ү ┘▼ԝⱢắ№ Пὔắ Ȳv Ἠ 3ד10  ѷ҅ ю 20%ѿϱȴ

ү מּ ү ┘▼ѻ иӁὑМҶЍ Ѝ ȲҖ щЍȲ⁮ṤЄύЍȲЄ

МҶЍ ᶮכϚ ᾭ Ȳּמ ᾼиӁ ὑ Ἰ 1,000еѐʲ2,600е

ѐП ȷү ┘▼иӁὑ Ἰ 1,200еѐ ̡  2,800еѐ Ȳּמ ┘▼иӁ

Ἰẃᾼᵅȴᴖ┘▼ ᾬ֮֯ ϱ ֯ыӂ◦Ẓ ᾼ ỴЍ ếּר ὧ

ȴПἬѿᵧ Лױֽ иӁᾼ ֪Ȳ ┘▼ ᾬᴞẔ ֮Ȳ Ἦ Ғ

  Ө Ϛ Ȳắẞ П ᴖ⁮ ȲԛҒϱὧ ȳѡӐ ү

ᴞЄ и Ẓ ֪Ȳ Ɫכ∟ ЭᾼЛ иӁ( Ȳ2000)ȴ 

ѤὭѻ Ɫ ӢП Ѥ Ȳמּצ ц ┘▼Ẓ  (Ὥ ⱷ

ἅ Ȳ2003)ȴּמ ү ┘▼֯и ϱⱢ▼ּד┘▼Ȳ Є ѤȲⱢү צ
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ѹ֯ѤḊӢ ϱẓ ȴ Ђ (2000) ῴḔ Ѝ Ể פּ

Ϛ ХϾе ᾼӢ Ȳ ֮ Ɫү ӭ› Є ᾼщ ỞὭȲӼ╥

ү ᾼ Ӣ Ṇȴ в֪ ЍЍ Җ ц МҶЍ ӻ ᾼ

Ѝ֮ ȲЄֵ╥ӑ ᾼЍ ᴞ ֮ᶮ֮ Ȳ Ở Ὥ ֵ цֵ

ᾼ ᾬ ȴ Ὥ ᾼӢᾬ ᾭᾓȲ ῏ᾼ ▲цѝ ӱȲ

ẓ ү ⸗ᴖצ ᾼ Ѥ(┘▼) ỞὭ ȲṼ╜Ἀ ᴷ פּ 1 5Ͼе

ȲиӁ֯ 43 Ὥ ȲḊ פּ 3ᴍ ӴѠеѐ ( ṼӖ ’Ṏ ᴷ ȲḊ

פּ 430ӴѠеѐ)ȴ ӱȲ ỞὭ ᴯ ү М ἸП Ὥ Ȳ

ֵ​ȲⱢ Ṿᾼ Ӣ ᾬ ֮ȴ 

Ὥ  1,400еѐѿϱᾼѻ Ὥ₤Ɫ Ὥ ȳ ḏὭ ӢὭȲ

1,400еѐѿϯ⁄Ɫ Ὥ ᾼщ Ὥ ◊ḏϢЏὭ (Ḉⱷⱷ2000)ȴ І

ṅשׁ Ѝ 120ȳ130Ὥ П ᾼ Ѭ ц 160ȳ170Ὥ  Ὼ֮ Ȳṳ

Ҕᵶ и Ѭ ȲױϮ צ׀ ᾼ Ѥщ ὭȲ҃ ᾼ

Ὥи ᴿȲדכ Ϡ֪ắẞ ṿ כ צ ᵑȴ 

ѵ  (2000) ὑӖ Ϯѣᴟϫѣד 89  ֯ Ѝ ᴩ ᾬ ▲Ȳ

▲ Ὠ вП ḇ ᾬ1009Ȳи 502Ȳד152ּ ד ȴ

ẔМᾼ ѤὭⱢԓүҖױ Ὥ₤М ṏȳḆ ṾȲᴾ֮ ȲѹЛ֝

ПὭи (Ӄ Ὥȳᶇ Ὥцᴔ Ὥ) ὑױᶁҠ Ȳẓצ ⇔Ӣ ֵ ἤȲ ᵑ

╥ẔМᾼ┘▼ὭⱢԓү (Ϸ╥ԓ ) Ϛ ׀ Є Пщ ὭȲḆ Сѿ’

ȴϢ׀ Ὥ Є иᴯὑыӂЍṶ Ȳцừ вȲ֯ Ѝ 100Ὥ ȳ

102Ὥ  ( )ȳ110Ὥ ѿцҖ е ὧ◕ᾘ ПЄ ищ Ὥ 

(ѿ ѤⱢѻ) БּׁשԄϚῈȲ Ὥ ѿ◊ḏỰЄỨȲ ѤװПȲ Ẕ҃

ȴ◊ḏ Ὥ֮П כ Ɫ Ȳᾬ ֵ ἤ ᵅὑщ ὭȴẔ ҠиⱢ

Ϯ Ȳϱ Ɫ◊ḏȲ Ѥ ѿ  ȳѬ ȳү Ѝ ῧȳϟ Ѥȳ +

Ɫ ṓȲ Ӑ ⁄ѿ ȳӢ Ẫ▼ȳ  ҍȳѬ ȳ

Ɫ ṓȴ 
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2.3   

Hamilton et al. (2012)ׁשṅ╓ҏ иᴯ֯‍☺ȳМ⁮ּרȳ⁮Ṹȳὧ⁮Ṹцыӂ

◦ ᾼ ὭӢ ṆȲắẞ֮ ᴯ ế Ȳṿ ᾼ ᵑ

Ὑ ȴ ꜜ ױ ὭⱢ Ὥ (cloud forest, CF)Ἠ Ɫ Ѝ֮

Ὥ (tropical montane cloud forest, TMCF)ȴFoster(2001)Ɫ Ὥ╓ᾼ╥

ἤἨủ ἤ֮ Ἤ ᾼ ὭȲ иӁ ᵛⱢ ὭиӁ ȴ

ᾼᴩ ֪ắẞῈ МѬᵶ ȳ ȳ ֣ȳ Ὼȳ֮ᶮ֮ ȳЍ ЄЊ

ֵ ֪ П Ȳѻ иӁὑЍ֮ц ֮ Ȳ Ἰ ⇔⁄֯ 1,500еѐʲ3,000

еѐП Ȳ ᴖϷצ ᾼ ὭиӁ Ἰᵅὑ500еѐᾼּנ ȴ 

ὭȲѷꜜ  (World Meteorological Organization, WMO) צὙ

֮ứ Ȳ Ѭӂ ṓ⇔ᵅὑ 1,000еѐ Ȳᵛ Ɫɦצ ɧ( Ȳ2003)ȴ

ᵀ╥Ȳᵛ―Бצứ Ȳ ꜜ⁯Ь ᾎѿὙ ᾼ о ẃꜜứ Ȳѹ  

(cloud)  (fog) ᾼứ Ϸצ ֢ Л֝ᾼ ᾎȴӭ› ⱢȲ Ὼ֮ ᾼ

ɦ ɧ Ɫɦ ɧȴẔ҃ Foster (2001) ᵓӣֽצ ЄЊἨᶮכ ạẃ и

ȳ ᾼ ȴ ӐṝṼᶮכ ạᾼЛ֝ Ҡиכ ☼  (advective fog)ȳ֮ᶮ

 (orographic fog)  (radiation fog)ȲẔо Ϸכ ПЛ֝ȴ  

(2003) ῶѝ М Ὥ ϠϚṆԝᾼ ế Ȳᴖ ‌  (2004) ῶ

ᾼ ┘▼ ὭᾼӢᾬ ц ḛ ᴷ ṅМϷשׁ ế ḛ

Ϡ ᾼׁשṅȴ 

╥ ὑ ₤ Ȳ╝ ắ ◦Ἤ ᾼѬ Ȳד ⇔

Ȳϭ֪ ᴯ …ṿ Ѝ צ ҏ Ȳᴖ֯ὧҖ Ѝ ╥ѿ֮ᶮ ȳӂ☼

ᾼ֪כ Ɫ ṓȲ ꜜ Ɫ ᾼМ ἸЍ צ Ԍ╥ ὑ

Ὥȴ ‌  (2004) ֮ ᾼׁשṅ ὨМ ҏȲ֮ᶮ ᾼᶮכ╥ ᾘ Ѝ

ị֣ϱȲ ᵐ⁯ Ѭ ᴖ ӢȲױ ֯ ủ╥ѿ֮ ἤᾼ֮ᶮ ⱢѻȲּו

ҍ╡ủ ֮ᶮ ПҵȲҫắЄ Ἤ ẃᾼ  ( )Ȳṿ Ẕׁשṅ ᾼד
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ד ᾼ  (3,331/Њ )ȴẔׁשṅכὨ֢֯ѣԌ Chang et al. 

(2002)ᾼ ὨדῺȲѿּוủᾼ  Ȳϫѣᴟ ϡѣד ӂᶁ

ḕѡ 10Њ  ( ‌ Ȳ2004)ȴ 
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Ϯ  ἤиέ 

3.1   

Ṽ МҶ ᶝ   נּ Ȳ֯ ☼ Ѝ ѤὭ Ὼᴞ נּ

Ȳᴞ1996ʲ2015 דᾼ​ Ԛ  19Ȳ נּ⇔ ᴞ2006ʲ2015דԚ  11Ȳᴞ

Ὲ иӁֽ 1ἬӱȲᴞ ѻ иӁ֯ ᾼМϯ ῺЍ֮Ȳ Ὼ ᾼ

ֽ Ѝ ϯִיȲ Ɫ 405еѐц 527еѐȷϱ ⁄ ϯыӂЍ 1,810еѐȳ⁮

Ѝ 1,260еѐ ≈  2,036еѐȴӐׁשṅⱢ Ѝ ѤὭ ☼ ᾼ Ȳṳѿ

Ὼ ᴷȲ ѿừ Ɫ Ȳ֢ ừ ᾼ᾿ Ɫ

ȷṼ ╡ (2̡4ѣ)ȳ  (5̡7ѣ)ȳּו (8̡10ѣ) ҍ (11̡1ѣ) ҳủ ᴷӂᶁ ​

ӂᶁ ⇔Ȳиέ Ὠֽ 2Ἤӱȴ  

​ Л֝ Ἰủ оѠ  ( 2a 2b)Ȳּ֯וủ​ Ɫ ЄȲ  1,000ᴏȲҍ

ủ ủדῺּפⱢ 500ᴏʲ1,000ᴏȲ╡ủⱢ​ юủ Ȳ֯ ​ Ἰ оϱȲҬצ

Ϛứצủѹ֯ 500еѐѿϯẓוּ …Ȳ  500еѐắ ὑ  ( ) Ữ

ЛὙ Ȳѹ⁮Ѝ  (1,260ᴏ) ​ юὑ Ἰ 500еѐѿϯᾼ ​ ȷѿ ​

ᴷȲ ╡ủҵȲ ​ ᾼ᾿ … ⱢὙ Ȳᵀ  40еṭ∟⁄צϯ

ȴ 

⇔Ѡ ( 2c 2d)Ȳ ⇔ ​ ⱢюȲ וּ ⇔ ѹ ЛЄȲּפ

Ɫ22̡27ÁCȷҍ╡ ⇔ ᵅȲּפⱢ15̡23ÁCȷ ⇔ Ἰ ⇔ … ЛὙ Ȳѹ ⇔ ֯

Ἰ500еѐʲ1,500еѐᵧ ЀȲ֯ ⇔вӭ›ḥצ ȴ֯ ⇔ ᾼ

ủ оѠ Ȳ ЛЄȴӭ›ׁשṅ ᴞ МȲ Ѝ  (C0A560) ∟  (C0A570) 

ẓצ ⇔  ȴ  

ᴖṕȲ ​ ᾼ о ⇔ оὙ ȲяẔѿּוủ ⱢὙ Ȳ֯

 25еṭвᵧ ​ Є ȷᵀ  40еṭ∟​ Є юȷчПȲ

​ Ἰ о ЛὙ ȴ ⇔Ѡ Ȳ ὑ Ἰ ⇔ Ὑ Ȳ и

Ӂ֯ 500еѐʲ1,500еѐ ȴ 
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1ȳᴞ иӁ  
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a. ​- Ἰủ иӁ b. ​- ủ иӁ 

  
c. ⇔- Ἰủ иӁ d. ⇔- ủ иӁ 

 

 
 

2ȳ ​ ⇔ủ иӁ 
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3.2 Ѝ Ӣ ᾬ’  

Ӑׁשṅ 5еṭ о ╥Ӧּדᶾ ү ᴷ ӂү Ӣ (TCCIP)Ȳ

Ҕᵶ 1960ʲ2012 דѣ ȳѣ ᵅ ѣӂᶁ ȳѣ​ Ȳ ṿӣ ᶝᶝ

ᴞ ȳ Ὲᶝ Ȳ иѿ Ể ȴ ∟ѿ ṷ ᴯѿ

в ᾼѠᾎ (Kriging) ᵂכҳủ​ ȳ ⇔  ( 3 4)ȴ  

╡ủ​ ֯ ☼ ϱ юּ400 פᴏʲ500ᴏȲЄ ☼ Ἇᴫ ​ Ȳֵ

╡ủϷⱢ ​ Ӣ  ( ​ᾼ ֪ Ɫᴫ⁮ ԛẃ╥֮ᶮ)Ȳּ500 פᴏʲ800ᴏȷ

ủ​ ѿыӂЍ֮ Ȳ’ ​ủו900ᴏʲ1,000ᴏȷּ פּ Ὑ ὑὧҖ

☼ ​ ֣ᴫ⁮֣ ȲὧҖ ​ ֯Ϯ ѣҠ  1,600ᴏʲ1,900ᴏȲⱢױ

ѻ ​ủ Ȳ​ ю Ϸ  400ᴏʲ600ᴏȴҍủ ֣ ᵬὧҖủ Ȳ​

֯ὧҖ  580ᴏʲ680ᴏϷ╥ Ὑ ᾼȷ֯ М ᵅ​ 265ᴏʲ540ᴏȲ פּ

ϷⱢ֢ủ М ᵅᾼ​ ᴯ ȴ  

ҳủ ⇔ Ѡ Ȳ1960ʲ2012 ד ╡ủӂᶁ ⇔ ⇔ Ғᴖ ᵅȲ в ᵅ

⇔ҏ ὑὧ⁮Ṕ Ɫ 2,700 еѐȲפּ⇔ ⇔ЄּפЮὑ 7.9̡ 9.4Ȳ ӂᶁ ⇔ὑ

☼ ҿ Ɫ (360еѐ)Ȳפּ⇔ ⇔ЄּפЮὑ 17.2̡20.3Ȳ ⇔ Ɫ 15Ȳҍủפּ

⇔ ᵅӂᶁ ⇔ԓ Лᵅὑ 1.6Ȳԓדӂᶁ ⇔ Єּ15 פҿҢȴ 
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a. ╡ủ​  b. ủ​  

  

c. ּוủ​  
d. ҍủ​  

 

3ȳ Ѝ Ӣ ᾬ’ ​  
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a. ╡ủ ⇔ b. ủ ⇔ 

  

c. ּוủ ⇔ d. ҍủ ⇔ 

  

4ȳ Ѝ Ӣ ᾬ’ ⇔  
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3.3 щ Ѥ ὭиӁ֮ᶮ  

ṿӣ Ὥ ▲ ₤ὭЁ֮ᵓӣצ Ϯװ Ὠ (1993)ȲἬכ▲ ẁП Ȳ

Ѥщ Ὥ ἤ҅ Ɫ013ȲиӁᾭᾓֽ 5ȲҠὙ ҏȲכ ѤὭѻ Ӣ иӁὑ

Мϱ ҿỴȲ Ὼ Ϛ ȴӐׁשṅṼ Ѥщ ὭἬ֯ᴯ Ȳ ȳTCCIP⇔

​ Ȳẃ ᴷщ Ѥ Ὥ֮֯ᶮ ȷ ὨҠ ắẞϢⱢԄѤᾼД

Ȳ ᴷϱҷ Ȳᵀױиέ Ҡѿ ӱӭ›ᾼиӁ Ԉцӑẃ Ѡ֣ȴṼ

₤  (ṿӣӦ╜ἈҏᾪП ₤ 20еѐ * 20еѐ) WⱢׁשṅ ậ Ἁ

Ѥщ ὭиӁᴯ ֥Ȳ ᴷЛ֝ Ἰ ⇔ ѤὭד ֮ҏ ⇔ȲẔכὨֽ

6ȳ 7Ȳ Ἰ ⇔ ḟứ ӢᾼӢ циᵉȲ1,700еѐʲ2,500еѐ Ѥ Ὥѻ иӁ

ȲּפҜ 75%ȴѿị֣ ᴩиέȲѻ ị֣иӁѿᴫҖ (16%)ȳҖ (13%)ȳὧҖ (13%) ц

ὧ (12%) Ɫѻ ( 8)ȴ 

֯ ⇔Ѡ ȲӐ ᶁד  6 ʲ20П Ȳד​ Ɫ 3,000ᴏʲ4,200ᴏȲ╡ủפּ

цᵅ Єּפḕϱс 100еѐϯ  0.28̡0.38ҿҢȲ ϯ ЛὙ Ȳѹ ᵅὑ

₣᾿ ḕϱс 100еѐ Ὲ ϯפּ  0.98Ȳ Ὲ  0.64ȴ 

Ѥщ Ὥ֢ Ἰ​ Ȳ ѤὭ Ὥủ ​ ֯ ⇔ᾼ о ( 9) ╡ 2̡ 4ѣȳ

 5̡ 7ѣȳּ8̡ ו 10ѣȳҍ 11̡1ѣȲ֯ԓדӂᶁ ​ иּ2,300 פᴏʲ3,700ᴏȲ

⇔ ​ЛὙ Ȳ ѤὭѻ ​ Ɫ 700еѐʲ1,300еѐȴ╡ủ֯ Ἰ 1,500еѐʲ1,900

еѐᵧ ​ ϯ ȲẞϠ 2,000еѐϭ Ở Ғ Ẕ҃ủ Л֝Ȳױ Ὠ ӱ ╡ủᾼ

​ юȲᵀЛѿᵂⱢ ѤὭӢ ᾼ ạȷּוủⱢѻ ​ủ ( 9c)Ȳּוủ​ Ἰ

ᴖ юȲ֯  1,200еѐϯּוủ​ Ҡѿ  1,400ᴏѿϱȲ֯ Ѥ 700 צפּ

ᴏʲ1,000ᴏȴ֯ ֢ủ ϱ֯ ⇔ 900еѐʲ1,600еѐ​ Ὑ ȲֵⱢ ѻ ​ Ȳ

ᵀЄֵ Ἤ╓ᾼ Ɫ 1,500еѐʲ2,500еѐȲẒ῏П  ἬЛ֝ȴצ
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5ȳ Ὥ ▲ Ὥ֮Ё֮ᵓӣצ Ѥщ Ὥȳ ὭиӁ  
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6ȳҖ Ѥ иӁ ᾓ (1993) 

ẃ ȸ Ὥ ὭЁ֮ᵓӣצ Ϯװ ▲ 
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7ȳ Ѥщ Ὥ Ἰ ⇔ 

 

 
8ȳ Ѥщ ὭиӁị֣  
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a. ╡ủ b. ủ 

  

c. ּוủ d. ҍủ 

9ȳ Ѝ ѤὭԓד​ ֯ ⇔ᾼ о 
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3.4 ѡӐӪ Ѝ֮ȳּר Ѥеמּ ү ЍὭ ѩ  

Ɫצ иέҏ ѤӢ  ᾼ ֮ἤȲӐׁשṅ ṿӣׁשṅ П ⇔ȳ​ ҵ 

(1981~2010)ȲϷ ẓ֝דצ┘▼ ᾼѡӐӪ Ѝ֮ȳּר Ѥеמּ Ẓ֮П ᴩ

иέ ѩ ȴṼ ѡӐ Ёӻ ע Ё╜ ᶝ Ё Ἤ ẁП Ὅ  (2010) 

ӱȲ֯Ӫ Ѝ֮ Ȳדᶁ ֯ 8.7ÁCȳԓדӂᶁ ᵅ ֯ 8.3ÁCȳ ủᶁ ֯ 20.8ÁCȳ

ҍủ ᵅ  -3.0ÁC ( 10)Ȳᴖדᶁ Ѭ )1,600ᴏ ֯פּ 11)ȷṼ רּ ◦ Є

 (National Oceanic and Atmospheric Administration, NOAA) ᾼ ӱ (1981 ~ 2010)Ȳ

רּ֯ Ѥеמּ ᶁד ֯ 10.6ÁCȳԓדӂᶁ ᵅ ֯ 10.4ÁCȳ ủᶁ ֯ 18.1ÁCȳҍ

ủᶁᵅ  3.0ÁC ( 12)Ȳᴖדᶁ Ѭ ) 1,700ᴏ ֯פּ 13)ȴү ЍὭᾼ иȲד

ᶁ ֯ 14.4ÁCȳԓדӂᶁ ᵅ ֯ 8.1ÁCȳ ủᶁ ֯ 24.4ÁCȳҍủᶁᵅ  4.9ÁC (

14)Ȳᴖדᶁ Ѭ ) 2,900ᴏ ֯פּ 15)ȴ 

Ӧϱ Ҡ ȲϮ֮ Ӣ П ԈדצᴿП ȲֽϮ ֢ủПӂᶁ ᵅ

Ꞌ ứ֯ 6~10ÁCП ȴּר Ѥеמּ ү Ѝ Ẓ֮ Ἤ ֮ ᴯꞋắẞыӂ◦

ȲẒ֢֮ủ רῺȷּד ѡӐẒ֮ ֪Ἤ ᴿȲ֯ד⇔ Ѡ ҍȳ╡Ẓủ

ȳּוẒủ ᾼ Ꞌ ЛὙ ȷᴖү ֪ Ṹ Ȳ֢ủ ד רּ ȳѡӐẒ

֮ ⱢЛὙ ȴ 
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11ȳѡӐӪ Ѝ֮ ҳủӂᶁ Ѭ  

 

 
 

10ȳѡӐӪ Ѝ֮ ҳủ  
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13ȳּר Ѥеמּ ҳủӂᶁ Ѭ  

  

 
12ȳּר Ѥеמּ ҳủ  
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14ȳү Ѝ ҳủ  

 

 
15ȳү Ѝ ҳủӂᶁ Ѭ  
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ҳ  иέ 

4.1   

Ɫ ᴷ ᾼῈ иӁȲӐׁשṅѿ ╦ ȳЄ ϩ ⇔ȳ ȳ ֣

ц ⇔ ᴷȴ ╦ ᴷ ᾼῈ иӁȳЄ ϩ ᴷЄ Ȳ

ᴷ ᾼ оȴӭ› ד 2014  Ҕ╗ 4/11ȳ 7/21ȳ10/15 12/6ҳѡ

Ȳ ѿ ╦ ѡ›∟ 24Њ ȲḕϚ ╦ ֥ 72Њ

ȷѿ 4/11ⱢẂȲֽ 16ȳ 17ȳ 18ȴṼ ӭ› ἤȲ ᶝ ҵȲ

ᶙ Ҭצ ⇔ȳ ֣ Ȳ ⇔ צ Ѝ ϯִיẒ Ȳ ד צ ӭ›

Ҡ ╗ ȲҔ╗֯Ӫщ֮ῶҒ ᾼ ⇔с ȳ ᵅȳ֯Мр ∟

ҒȲ֯ ҏ ῴ Є ╦ Ȳѻ֝ד ӢⱢМᵅ Ἰᴯ Ȳד ⇔

ᴟỏ ד ⇔Ꞌᵧ ῺѾ ếᾭ ȴ֝ ѩ Ҡѿ Ȳӭ› ╦

ϯрẒפּ Ȳױ ⇔ֵ ὑМр ∟Ȳѹ ⇔Б Ởϯ ȷ֯ Ἰ ᾼᴯ

ҒȲӂ֮ Ғ ЛὙ ȷ֯ ֣Ѡ Ȳ֯ Ἰ ᾼᴯ ֣ ӢὙ оȴ 
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16ȳ  (2014/04/11) 

 

  

╦  

╦  

╦  

╦  




















































