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ц ⇔ ᵅᾼị ȲҠ ♂ ἤצ ȴ ♂֮ иέ ӱȲ ц
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Ȳ  ᾼṿӣᾭᾓȴדּ
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ABSTRACT 

Keywords: Kinmen, Alcedinidae, habitat creation 

I. Background 

Kinmen is the only county that Pied kingfisher(Ceryle rudis) and White-breasted 

kingfisher (Halcyon smyrnensis) reside all the year round in Taiwan. Besides, Black-

capped kingfishers (Halcyon pileata) which is an rare winter migrant in Taiwan turn 

out to be fidelity in Kinmen. These Alcedinidae species attract lots of attention from 

bird-watcher. Since river banks irrigate by reinforcement concrete is a common 

engineering method when it comes to river remediation in Taiwan, including Kinmen. 

Also, the population explosion of Crested myna (Acridotheres cristatellus) causes 

threats to Alcedinidae species by nest occupation. Hence, this study conduct population 

survey and reproduction monitoring in Kinmen island and Lieyu island, combined with 

landscape analysis to plan the habitat creation and Environmental education policies.  

This the first year of the study, specific objectives s following: 

1. Conduct population survey and reproduction monitoring on Kinmen 

2. Locate the breeding site that we find, collect data of factors that Alcedinidae 

prefer and reasons cause reproduction failure. Finally, evaluate whether 

habitat creation is necessary 

3. According to habitat survey, search suitable site to construct artificial 

breeding site for Alcedinidae species, as advice for Kinmen National Park 

Heaquarters conduct habitat creation. 
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II.  Methods 

We set transects and counting points as routine survey at where Alcedinidae species 

most probable occur in Kinmen island and Lieyu island, according to history records. 

Survey carries monthly, with location, Number of individuals, and behavior recorded. 

Besides routine survey, occasional safari is needed for asdditional recorded, and new 

transects or counting points will add to the routine durvey according to safari result. 

During breeding season, observations and wildlife monitoring cameras is important to 

understanding the breeding behavior. Bird ringing is needed to understanding the home 

range of Alcedinidae, but prevent breeding failure is concerned. After breeding season, 

sample the microenvironment factors of nest, and use GIS program processing the 

landscape preference. Sum up result above, provide information of population, behavior, 

and habitat preference, assist Kinmen National Park Heaquarters plan the habitat 

creation and Environmental education policies. 

 

III.  Important Results 

We count 1243 times of individual throughout the survey, including 416 times of 

Pied kingfishers, 578 times of White-breasted kingfishers, 247 times of Common 

kingfisher (Alcedo atthis), and 1 times of Black-capped kingfisher. Conservative 

estimating of resident Alcedinidae result in 53 Pied kingfisher, 62 White-breasted king 

fisher, 37 Common kingfisher. Though varied in survey method and plots size, an 

doubtable but surprising decrease in Common kingfisher species when compared with 

other survey. Totally we found 9 Pied kingfisher nest, with 2 of them dug nest in the 

pipe of reinforcement concrete embankment. 10 White-breasted kingfisher were found, 
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most of the time they are lone rangers, except for parents take care of fledging. 

Meanwhile, we found 1 nest toss 2 of their eggs while breeding, but reason remain 

unclear. Only 2 Common kingfisher nests were found this year, since Common 

kingfisher is small, more effort is needed to find the hidden nest. Microenvironment 

analysis result revealed that Alcedinidae species prefer nesting site with high sand 

proportion, most probable since air permeability. High hardness of earth surface may 

indicate good structure of nest. Low plant coverage is prefer through all 3 Alcedinidae 

species. Nesting site landscape analysis pointed out waterbody and barren land is the 

most preferring landscape, may indicate foraging chances and potential nesting site. We 

chose 5 site conduct habitat creation, most of them used to be Alcedinidae breeding site 

but was abandoned due to environment change.  

 

IV.  Main recommendations 

 

Immediate advices 

Advice 1: Cih Lake Display Area refresh with artific ial Alcedinidae breeding site 

Organizer:Kinmen National Park 

Co-organizer: Wild Bird Society of Kinmen 

Conduct environmental education at Cih Lake Display Area. Constructing artificial 

nest site nearby the Display Area, attracts people though making it possible to observe 

beauty and behavior of Alcedinidae with their own eyes. 
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Advice 2: River remediation environment-friendly advices for construction 

authorities 

Organizer: Kinmen County Government 

Co-organizer: Kinmen National Park, Wild Bird Society of Kinmen, Universities 

Due to river remediation, we provide the study result as the reference as the 

prevention advices to alleviate severe environmental degradation. Also, play as an 

consulter if needed.  

 

Advice 3:Bird damage prevention propaganda 

Organizer: Kinmen National Park, Kinmen County Government 

Co-organizer: Wild Bird Society of Kinmen, Kinmen Wildlife Rehabilitation and 

Conservation Association 

Since bird damage on agriculture by mainly Crested myna and Red-colored turtle-

dove, farmers set mist net to decrease damage. However, birds such as Alcedinidae are 

harmless to the field but still caught by the net often injured or even sentence to death 

on the mist net. Through conducting propaganda while rehabilitate the birds, we wish 

to arise awareness on wildlife.  
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Medium and long term  

Advice 4:Alcedinidae hotspot population monitoring survey 

Organizer: Kinmen National Park, Kinmen County Government 

Co-organizer: Wild Bird Society of Kinmen, Universities 

Since lack of continuity and varied of population trend data, it is important to 

monitor population trend through conducting survey on hotspot in the future.  
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Ϛ  ▲  

   Ȳṳѹ֪ Є ȲḆ Ϡ ֮ ד ᾼ ȲẔМד

ѿ ♂ ᾼ דּ Ɫ ᵑȲ ⱢẒ֮ꞋⱢ иӁҵȲֵ

֯   ṓȲֽ ц ȴ דּ ֯ ד95 ᴩ ֮

ᵓӣѿцᴩⱢ♄ ▲ȲϠ Ẕ Ӑ ֮ ֪ІȲ ᴖ Ẕ ӑצὙ

ȴױҵ ∟ӑ ϚḔ ᴩ ֮ ∂ Ȳ֪ױ ὑ ṷ Эᾼ

ᾭᾓц ֮ᵓӣ ᶮṳ Ḇ ϚḔᾼ ȴ 

Ὼדẃ  ֮ ֪ϚṆԝᾼЁ֮ᵓӣ ᴖ∂ Џ Л Ȳ вכ ц

֮ ἬḂצ ȴ דּ ֵṿӣЁ ị Ȳ ֮ ֪Ё֮

ᴖḂ ȲҠ כ ֮ЛṜȲ ᴖ ֝כ Ἠ ֮ᾼ ᾨȲ֯›

ᾼד ѱМӼ цϥ ḃ Ἤṿӣᾼדּ Ȳ ᴖ ᴾṿӣȴ 

Ӑױ֪ ӭᾼⱢ 

Ϛȳ ▲  ֮ דּ ᾭ ȴ 

ϡȳ ֮ ᾓȲϠ Ẕ ᾭᾓṳ ἏדἬצᾼ ▲ ѩ ȴ 

Ϯȳ ֮ẔиӁцᵓӣ Ȳɲ Ӧ Ὠ ứד ’Ṏ ╟Ȳ

ᴩ ֮ ц Ȳ ẁḆֻ ẁẔṿӣȴ 
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Ϛד 

Ϛȳὑ  ֮ ᴩ דּ ȳ ᴩⱢ ▲ȲѿϠ Ẕ ȴ 

ϡȳ   ֮ ᾼצ Ȳ֮ ֮ Ϡ ֮ Ḗѿц ҷ

ᾼ֪ІᵂⱢ ֮ Ṏᾼ Ȳṳ ᴷ╥ᵡ ᴩ ֮ ȴ 

Ϯȳ ֮ ▲ Ὠ֯  в ᷄Ҡ  ứП ֥ Ȳṳ С 

֮ ᾼ∂ Ȳ᷄ ֥П֮ ᴩ ֮ ȴ 

 

ϡד 

Ϛȳ═ ▲ דּ ȳ ᴩⱢ ▲ȲѿϠ ȴ 

ϡȳ═   ֮ ֮Ȳṳ ᾼ ֮ ╥ᵡ Ȳ

ѿ ᴷ╥ᵡ ᴩ ֮ ȴ 

Ϯȳ ╥ᵡṿӣ ϚדἬ ᾼ ֮Ȳṳ ᴩ ȴ 

ҳȳ ▲ ȲѿϠ ᴵᾎ ӭ ὑ  ᾼ ṳ ҏ ֮’Ṏᾼ ȴ 
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 Ϯ  ⇔ Ὑ 

 

Ϛȳ Ṽ Џᵂӭ ӒБᶙככὨ 

(Ϛ) Бᶙכ 1-12ѣԓ циӁ ▲ȴ 

(ϡ) Бᶙכ 1-12ѣ Ϯדּ ᾼ ♂ᴯ ᾼ ▲ȴ 

(Ϯ) Бᶙכ 1-12ѣᴩⱢ ц ȴ 

(ҳ) Бᶙכ דּ ị ֪І ▲ иέȴ 

(Х) Бᶙכ דּ ♂֮ ֻиέȴ 

(г) Бᶙכ иị ֮ ȴ 

 

 

ῶ 1-1  ᴩ ⇔ῶ 

ѣ

Ԍ 

Џᵂв       

 ⇔ד107

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

                    

ԓ циӁ ▲                                                                                                                                                                                     

♂ ▲                                                                                                                                                                       

ᴩⱢ ц                                                                                                                                                          

֮                                                        

иέ                                                       

֢ ᵫ                                          

ẃ ȸӐ ▲ᴞ  
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ϡ  ѻ ￼ цצ ṅПשׁ  

 

ԓ Ԛצ 19 117 (Alcedinidae)דּ (Clements, 2017)Ȳ Ṛ ẞ⁮

Җҙ ֮ Ꞌצ ᾬדּ иӁȲѻ ֯Ὥ֮цѬ (Woodall, 2017)ȴү

֤ ֯ Ԛד2017 7 דּ ȲẔМצ 5 ҏ ֯  ȲҔᵶ֯

Ṹ☺ ц ֮ ᾛиӁᾼ 3 Ҕ╗ (Alcedo atthis)ȳ

(Halcyon smyrnensis)ȳ (Ceryle rudis)Ȳҍ (Halcyon pileata)Ȳ

цד ὑ› ᾬ юᾼ Ṛ (Halcyon coromanda)ȴắ ֮ ᴯ

ц Ὼ ṸЄ ὧ Ȳ    ᾬדּ Ự П′Ȳᴖѹ╥

Ϛצ ȳ ứ ᾼ ӀȲ֝ Ϸ ὔṓẞ ҍצ ȴ

Ὼד ᴩȲ  ֮ ᾼ ȳ цҍ Ɫכ

в ᾃᾼ ȴ 

Ӣᾬ ═ ứᾼ ȲӇ צ ẁ ғכṳ♄׀ ∟҅

ᾼ (Van Dyke, 2008)ȴ Њֽ(1999)   ԓ ᾼד ▲МȲ ᵑ

ȳ ȳ ц ᾼ Ӣᾬ Ȳ֯ ֻᾼ ▲ Ὠ ӱȲ

4 Ꞌדּ ҏ ֯Ѭ Ȳҫҵ Ϸ ֻ ὑ ὭȲᴖ Ѭ

ᴖṕȲ ⁄ ᵑ ӢὭвᾼװֻ ѬѬ ȴ Њֽ(2004) ᾼדּ

ᴩ ▲Ȳ Ϡ ♂ᾼ ȳị⇔ȳѠᴯ ֮Ȳҫҵ иέ

500еѐ вᾼЛ֝Ё֮ᵓӣ₤ ѩẂȲ Ể ᾼ֮ כ ὑ ♂

ᾼ ֻȴ Ὠ╓ҏȲ3 דּ ᾼ ♂ ֮ ֻ ╥ Ὼ₣᾿ᾼЁ

Ȳᴖ֮ ᾼ ▲ ὨȲ ᾼ ᴯỂ ѿѬ Ɫѻ(n=4)Ȳ ╥ Ὥ

цѬ ᵀ כ о−Є(n=4)Ȳ Ӧὑ צ 1 ᾼ ▲ Ȳױ Л Ϥ

ȴ 
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ὑ┤ ♂ (burrow-nesting)ᾼ ȲӐׁשṅ ֝דּ

ᴵᾎ ӭᾼ ῲ(Merops philippinus)ᾼ ị ▲Ё ֮(soil texture)Ȳ

ῲ ֻ (pH5~pH6)ᾼ+ Ё(sandy loam)Ȳׁשṅ ᵒ

Ҡ ⅍ᾼ ȳ Ѭȳ⌡ ừṎ ᾼ ֪Іצ (Yuan et al., 

2006)ȴҫҵ Kafutshi& Komanda(2011)ᾼׁשṅ╓ҏȲэ (Alcedo cristata)

ὑЁ ֮ẓצ ứ ȲֻҠ ╥┤ ♂ ᾼ Ӈ ֯ῧ ♂

ừᾼṎ (ֽȸЛὔᶀ ȳṎ ⅍вᾼ ⇔ )ậ Єᵓ ȴ

(2014) ὑὧ ֮ ֻᾼׁשṅ Ὠ ӱ Ϡќ═ϱ Ё

֮ᾼ ֻȲϷ╓ҏ ֻ֯ ị ⇔Єᾼị ϱ┤♂ ȴ֪ױ Ϛ

Ḕ ȲЁ ֮ ị ⇔ ֪ІȲϷ╥ 3   ֮ ᾬדּ

֮ ᾼ ֪ ȴ ֥ᴖ Ȳ Ϡ Ѭ Ἠ Ὥẁ Ȳị

ᾼ ἤ ὑ ḟứἤᾼצғכ ȲяẔЁ ᾬ ἤ ╥ӑẃ

Ϡ   ֮ 3 דּ ֻᾼ ȴ 

ừᾼ ṳ‍⌡ϵ֯׀Ȳ ֪Ɫщ Ἠ╥ϢⱢᾼ֪ ᴖḂ ȴ ҟ

Ṷ ạӖ ♄ ᾼ Ȳ  ֮ ᾼ ѡ Ȳ Њֽ(2004)

ẞ֪ⱢϢⱢ∂ ᾼ Ȳ ֵЁ Ӱ цѬᾇ Ἤậ҅Ȳ ὑ ҟ ᵓӣ

Ё ᾼ Ẕדּ ֮ כ ȴVilches Ϣ(2012)֯ ԁѩᵓṸҙ ☼

☺Ṹ ᾼ ᴯ ▲╓ҏȲ Ϡ ֻẓצ ᾼѬᵶ ц ừ

⇔ᾼѬ ȲӰ (rockfill)╥ ᴯ ᾼ ֪Іȴ֪ᴖϠ ᾬ ṿӣ

֮ᾼ ֪Ȳѿ ᴩ ֮֕оἨ ẁ ֮ ᾼ Ȳ ᵗὑᾬצ ᾼ׀

ȴ 

Ӑׁשṅ   ᾃᾼ ῲ ҟ ṿӣ Ṷ Ẓ ᾼЁ Ȳ

Ṷӣ֮ᾼ ҏȲ ֵ ῲᾼ ᴖױ֪֮ ҷȴӐׁשṅ Ӧи
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έ ῲ ֻᾼ ֪ІȲὑ ד2003 Ở ịצ ( ᶕ Ȳ2004)Ȳᴖ֯

Ὼדᾼ Ὠ ӱḕד צ ứᾼ ῲ ›Ἇᴯ֯ד‌ ȳ

ϮṔ ϢЏ ֮( ᶕ Ȳ2010ȷ ᶕ Ȳ2016)Ȳ ҠѿᵂⱢ ┤

♂ ᾼ Пדּ ᴕȴ 

Ϡ ֮ ᾼ ȲӢᾬ֪ІМᾼщ Ἠ╥ ᴯ ᾼ ᾨ ϩ

┤♂ ᾼ ֮ (Heneberg, 2012)Ȳ֝ Ϸ╥ ᾼ֪ ПϚȴ

Њֽ(2004)   ֮ ᴵᾎ ӭᾼ ▲⁄╓ҏȲϥ (Acridotheres cristatellus)

╥ ֻ֯щ ♂ӳἨ╥ϢЏ М ᾼϡ ♂῏Ȳ ᵛЛ ᴞᴩ┤♂ȴщ

♂ӳ Ϡṿӣ ♂Ȳ ₤ Њᾼᴵᾎ ӭ ᾼ ♂Ѐ ЄҒѿᵓӣȲ

╥ᴵᾎ ӭ ȳדּ ῲȳ (Upupa epops) ┤♂ Ɫᾼѻ

ᾨ῏ȴᴖѹ Ṏ (2010)ᾼ ▲╓ҏ Ἇדᾼ ▲ ѩ Ȳϥ ᾼ

ϱсᾼצ Ȳ֪ᴖ ὑ ᴖṕȲӑẃדּ ӇצḆֵ ֯ᾼ ᾨ῏ȴᴟὑ

ϱϥ ὑ ᾼדּ ᾨ Ȳ Њֽ(2004) ẞϥ ҏ

ҵṳᴾ Ȳ כ ᾼ ᶮȷ֝ ȲϷ и ֯ϫ

ѣ∟Ь֯ ȲӦὑ֝ ֯╡ȳ ϥצ ṿӣȲ Ҡ ֪Ɫϥ ᾼ ᾨ

ϩ ȴ Њֽ(2011) ϥ ᾼ ▲╓ҏȲ Лԛẞדּ ♄ Ἠ

Ȳ Ҡ ╥֪Ɫ דּ ᵍ ϥ ᾿ ᾨ ᴯ ȲϷ ц ═

ϥ ṳϠ ֪Ȳѿ ӑẃ ạϥ ᾼ ᴕȴ 

Ӑׁשṅ ֯ ῲ ᾼṿӣᾭᾓ Ȳ ֪Ɫ ♂Л ┤

ѿц ⇔ᾼ ҒȲ ϯד Ȳ ∟ ┤Ё ᴩị

ȲḂ ֮ юᾼ ( ᶕ Ȳ2004)ȴ⅜ּדЄ ’Ἤ ⅍ṅשׁ ᴩ

ὧ ֮ Ṏ( Ȳ2014)Ȳ ∂ ϢЏị цɦ ɧ ẁ

ᾼ ֮ȲẔМȲ16 ϢЏị צ 10 Ȳɦ ɧϷצ 2
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צ ṿӣ ȴϱ ҠᵂⱢ דּ ֮ ᾼ ᴕȴ  
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Ϯ  ᴩѠᾎц  

 

Ϛ  ԓ דּ циӁ ▲ 

Ɫ ṿ ▲ ὨḆҒ Ὼԓ Ȳ ▲иכẒ Ԍ ᴩȲ Ϛ

иⱢḕ ѣ ᴩПẂᴩ ▲Ȳ ϡ и⁄Ɫ ἤ ▲ế ֮ х ἤ ▲ȴ 

Ϛ ԌᾼẂᴩ ▲Ȳ ▲ ⇔Ɫ 1-12ѣḕ ѣ ▲ϚװȲ ▲

   ế Ȳὑ ▲ в Ȳ ậѻ ╥Ѭ Ἠ צ

ӱ דּ ♄ ᾼ Ȳ и ֽϯȸ   вӦὧᴟᴫⱢ‌ ȳЍᴫ

ȳЍᴫѬ ȳ ₤ ȳỪ ȳӥ ȳ Ḙ ϯ ȳ ḘѬ ȳ◦Ѝ

(◦ᴂ )ȳ Ḙ ϱ ȳ ȳў  ȳ ȳӥ Ѭ ȳ Ӫ ȳᾰ ȳ

  Ѭ ȳ ȳὭ Ἤ⁮ ȳ Ἤȳ ȳ Ὑ ȳϥϡ ȳы

ȳ ȳЊы ȳ╣ ȳ ȳ ὭѬ ȳׄᶡҏ Ѐȳ ȳ ȳ

ȳ ԏ ȳ ᴂ ȳѬ Ἤȳ ᴂ Ѐ∂ғ ȳѬ ֧ ȳҡ ȳ

ếМЍὭѿц ᾼ Ѭ ȳ ȳᴫ ȳ ȳ Ѝ ȳ Ѭ

ῺѬ (  3-1)ȴ 

ṳṼ ᾼЄЊ Ӵ Ἠ Л ᾼ ( 3-2)Ȳ ֤ ֽ

ῶ 3-1Ἤӱȴ Ҡ ᵧ᾿ ȲѿҠѿ דּ ᾼ 50еѐᵂⱢ

⇔Ȳᴖѹḕ Ҡ ФЛ ȴ ▲Ɫ Ȳ֯Ṟ Ҡᴩ ϱѿ

ᵅ ═֯ ứ 2-3еṭȲӦ 2-3ᴯ ▲ ṞȲѿ 8 Ἠ 10

ᵗ ▲ȴ ⁄ ᾓ Ғ 10-15и ȴ ӭⱢ֮֯

ϱ йҏḥ֮ ᴩⱢȷᴩⱢҔ╗ ȳ ᴩȳ ȳḖ ȳӉ ȴ

ḦṞ ᾎ Ϥᾼ ⁄ѿḔᴩѠה ҅Ȳ ▲ ѩ ϱ ȴ 
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3-1     ế ▲  

ẃ ȸӐ ▲ᴞ  

 

3-2     ế ▲ ц  

ȸ ӱⱢ Ȳ Ɫ ȴ 

ẃ ȸӐ ▲ᴞ  
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ϡ и ἤ ▲Ɫ ϠỆứ ▲ᾼ ҵȲ֯ ▲ Ἠ‍ ▲ Ȳ

֯   ế ‍ ֮Ѡѿ Ѡהṥ Ȳ ẞᾼ Ȳ װֵצ

נּ Ȳ⁄ ԝϤ ȴױҵЛứ ֮Л֮֝ ᾼ х ȲѿϠ

ὑ֢֮ᾼᾭᾓȲ ד ԝϤ ▲ ҉ Ȳѿ ▲ ḥ ẞᾼ

Ԍȴ 

ῶ 3-1  ֤ ц  

(33) (20) 

Ӫ (ы ) 

Ӫ ( ⁮ ) 

∂ғ  

Ѭ ἬҖ  

ᴂ Ѐ 

ҡ  

ҡ  

Ѭ Ѭ  

ЍᴫѬ  

ҖЍ  

ԏ›  

 

Ἤ 

ἔ  

ў   

Є֮ 

ᾰ  

Ѝ  

‌ᶡ  

 

 

Ѭ  

ᴫ  

 

 

ᶠ 1 

ᶠ 2 

ᶠ 3 

ᶠ 4 

ӥ  

ᴫ  

ᴫ  

‌ Ѭ  

‌  

 

 

Ὥҏ Ѐ 

 

Ѝ 

◦Ѝ 

ὭѬ  

֧Ѭ (Ḕᴩ) 

Ừ  

ӥ  

ϱ 

ы  

Ѭ Ἤҵ  

ῈЄѬᴃ 

МЍὭ(Ḕᴩ) 

Ṟ  

Ѭ  

 

ׄὧϮ  

 Ḙ Ѐ 

ẃ ȸӐ ▲ᴞ  
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ϡ  ♂ ▲ц  

 

  Њֽ(2004)ᾼׁשṅ╓ҏ 3 דּ ᾼ ủּ֯פ╡ȳ П (3-7ѣ)Ȳ

Ϡ ֯צ 10ȳ11ѣЬ֯Ṏ ᾼ ȴӐ ᴯ ▲ᾼ Ṽ ›

ᾼẂᴩ ▲ц ▲ ҏᾼиӁ ὨȲѿц Ḗ   ֮ ϢЂẦᵗȲ֯

ҏḥᾼ֮דּ Ԓᴩ ᷄ ֥ ᾼЁị Ȳ ᴖ ╥ᵡצ ♂Ȳ᷄ẞ ♂

∟ѿԓ ╦Ṇ ứᴯ (GPS)ứᴯȲṳ֯ ᴯ Ἠ╥

∂ Ȳ֯ѡ иכ (0600-0900)ȳנϱ(0900-1200)ȳϯр(1200-1500)ѿц

(1500-1800)ҳ ◕Ȳḕѡậ 1-2 ◕ ▲Ȳṳ ▲ ᾓ Ȳṿ ▲

Ὠ ᶙ ṳӂᶁ 4 ◕ȴ в ⁄Ҕᵶ ȳ ᾬ

ᴩⱢȴ ᴩⱢ ᾼ Ȳ Д Њᾼ ṿӣ э ᴩ Ȳ

֯ ᵅ ᾼ ⁄ϯȲ э פּ֯ 1еѐᾼ ּיᴼϤ ♂Ȳ Ӧ

вᾼ ц ȳ ᾭᾓ ȴ ᴷϱ ὨȲ ᾓ֯  Ὼ▐

ᴞ ד ȴ 

ϱ ᴩⱢ ᾼ Ȳṳ ᴕӐׁשṅ ҟ ῲ

ᾼ ȲⱢ ᵍ֪ҵ֪֯ Д ᴖ כ Ȳѿ в Ɫᵒ и Ȳ

БЛὔМ Ὅ ᷾ И ᴩ ȴ ᾼѠהиⱢכ Ӄ Ȳ

כ ᾓ Ѐ ṰἨ╥ ♂›▐ ȲẒ ▐ Ѡה ▐װ Л

2Њ ȲẒװ ד 2щѿϱȲѿ ю ᾼД ȴכ Ṏ

ᴩⱢ ᴷ ᴩ ‒ ᾼӇ цҠ ἤȴ 

Ӄ ᾼѠהⱢ в Ἠ╥ Ȳ э цᴩⱢ ᾼ

Ȳ∕ вӃ ᴓ Є и ȲѿцӦᴩⱢ Ӄ ṛᴟ Ѐ ҅ῶ

ᵛ Ȳ⁄Ҡѿ ᴩ в ȴӦὑ♂ӳ Ѐ ЊȲⱢ ᵍ Ӄכ цД
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 Ȳ ᾎ ᵓ Ӄ ᴞ Мậҏᵛ Ѧ Ὅ в ȲḂ֯ ♂ị

› 1 еѐ▐ ȴ ᾼ ֯Ẓ иᵑ ϱМ П 

Ȳ Ϛ ᵂⱢ ҵ ᾼᴥ Ȳṳ֯ ᴩᶮ ҵ ∟ Ὅ

ȴ 
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Ϯ  ֪І ▲ 

 

  ᴕӐׁשṅ ד2002-2004 ῲ ֪ІᾼѠᾎ( ᶕ Ȳ2004)Ȳ

֯ ḇ∟ ▲ щדּ ♂ᾼ ֪Іȴ ḇᾼứ ♄׀╓╥

ԓ ∟ Ӄ ṳӑԛ ֫ẞ ♂ Ὼ♄ Ȳ и

∟Ɫ ϚỂᾼẂᴩ ȴ ᾼ ֪Іצȸ 

Ϛȳ ị⇔ȸṿӣ Ὠњ IOSṆ в∂ ⁮╓ɦה ɧМᾼ Ȳ֯ Ѐϱ

ѠцϯѠậị⇔ Ȳ҅ῶ ♂ᾼị⇔ȴ 

ϡȳ Ё ϩȸṿӣ Є ὭṆѬЁ ’Ṏׁשṅ⅍ ẁᾼЁ ⇔ (Push-

Cone Soil Hardness Meter, DIK-5553)Ȳ֯ ЀỂ ҿҢцϯѠ 3 ậ

ậӂᶁȴ҅ῶ ♂ ῺᾼЁ ⇔ȴ 

Ϯȳ Ѐ ⇔ȸṿӣӫѐᴞị ₣᾿֮ ᴟ♂Ѐϯ ᾼ ⇔ȴ 

ҳȳ ϱ ⇔ȸị ҟ ῀ȴ 

Хȳ ị ⇔ц ⇔ȸṿӣӫѐ ị ⇔ц ⇔ᾼ Є ȴ 

гȳ ♂Ѐ ȸṿӣ ѐ ♂ҵ ⇔ц ⇔ȴ 

ϝȳ ⇔ȸӦὑЛ֝ị ᾼҵ Ἠ ыЄȲṿӣ ImageJ ẞᾼ

ЄȲ ӣӭ Ȳиכ 4 ȸ (<25%)ȳю (26-50%)ȳ ֵ(51-

75%)ȳ (>75%)ȴ 

ϥȳ Ё ֮(soil texture)ȸ֯ị ϱѿЛ ♂ Ɫ ⁄Ἴ 3 Ȳ֯

Є ὭṆЁ Ӣᾬ֮ о ṅϢשׁ⅍ ᾼẦᵗϯȲ Ё ѩ ᾎ

иέЁ ȴ֮ѩ ᾎ и (Ӑ ▲ṿӣг ) 

Ἧᶙԓ Ё ᾼ Ȳ Ё ᴞ ḛ Ȳԛѿ ѫѩ  

(Bouyoucos hydrometer) Ἧ∟ цה40ּ 7Њ ᾼ ѩ Ȳ ⇔
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Ӕ ∟Ȳ Ϥеה―Ҡ + ȳ Пᵶ ᴍиѩȲṳӦ

֮ϮṔ ḟứ ֮ ᵑȴ 

ϟȳ Ё pH ȸ֯ ị ϱѿЛ ♂ Ɫ ⁄Ἴ 3 ( Ё ֮иέ

Ӑ֝ד)Ȳ֯ Є ὭṆЁ Ӣᾬ֮ о ṅϢשׁ⅍ ᾼẦᵗϯȲ

8еᵌ Ё 20 сҟ ІѬ ế 1Њ Ȳ 30и ∟ṿ

ӣ pH ứЁ ⇔Ȳḕ Ӑ֯ⱶ ὍϤ∟ 5и ậ ứ

ȲᵛⱢ pH ȴ 

   

Ϡ Ȳ ᴯ֮ иέ╥ѿ ᴯⱢМїȲ 1ӂѠеṭӔѠᶮ Ȳ

ᴕ Њֽ(2004)ᾼ֮ и Ȳ֝ ᴕ ṿӣῈ ᾼᵒӱ ϩȲ вᾼ֮

иכ 5 ֮ ȸ 

Ϛȳ∂ᾬȸҔᵶ∂ ᾬȳϢЏ ȳ ȴ 

ϡȳ ֮ȸҔ╗ ӥȳḘ ȳЏ֮ ȴ 

Ϯȳ Ὥ 

ҳȳ Ӣ֮ 

ХȳѬ ȸҔ╗ ȳв Ѭ ȴ 

ArcGIS 10.6 в 5 ֮ и ₤ ѩẂȲѿ ᾼדּ

♂ ֻȴ 
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ҳ  цϢЏị  

Ӑ ▲ᾼ ֮ Ẓצ ӭᾼȸ 

Ϛȳ Ғ ֮ 

ϡȳ∂Ӵ Ṏ  

  ᾼ דּ ֪Ɫ ᴖ юȲ Ғ ֮―╥ ᾼ

њ◕Ȳ֪ױ ֥ ▲ц ֮ иέ ὨȲ ᴷ Ғ ֮ᾼӇ ἤȴ

∂Ӵ Ṏ ⁄ ד Ȳӭᾼ╥ сӖ ᾼדּ ѿц

֯  ᾼ ἤȲ֝ с е ϯ ᴥȲẂֽȸ ϮṔ ֥ Ṷ

∂ ȳ ԏ ῲ Ȳ֯ ủᵮіЄ ⅎ ȴ 

֮ ᾼ ᵂҠѿиכẒ Ԍȴ Ϛ и╥ ד107 ṿӣדּ

♂ᾼ ֮ Ȳ Ԓ 3 ᾬ ֯ ẞᾼ᷄⇔ד ♂ Ȳ ю

ὑ 5 Ȳ⁄Л ԉᴶ ♂ ᴩԉᴶ ȷчПȲ⁄ ậϚҙᾼ ӳ ᴩị ȴ

Ӧὑϥ ╥ϡ ♂῏Ȳ ᾼị ҷҟϥ ṿӣᾼ ♂Ȳ ױ ɦ

ᾼԛṿӣ ὑӑ ɧᾼ ȴ ѠהṼ › ֮ ֪І

ᾼ ▲ ὨȲ’ ṳ ᾬ ֻᾼ ֮Ȳ֝ ֮ כ ♂ᾼᾭ

Ȳ―ὑ ד ᴩ П ị ц ПЛ ị Пṿӣ ֻѩ (

3-2)ȴҫҵȲ ֮֯ х ῀ צ ♂Ȳᵀ╥ Ḃ Б Лᵓ דּ

ᾼ֮ Ȳ ֮ ▲ ᾭᾓ ҏḥᾭᾓȲדּ ֥ ị ᾼ

֮ ȴ 
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3-3  ♂ ☼  

ẃ ȸӐ ▲ᴞ  

 

ϡ Ԍ╥ ϱ ֮ ֪Іц֮ ֻ ▲ᾼиέ ὨȲ ֥

ԓ Ẃᴩ ▲ в ҏ 3 דּ ᾼ Ȳ ֥ ᾼ֮ Ȳ֯

‍ ủ ᴩϢЏị ȲᵂⱢϱ Ẓ и ♂ṿӣᾼ ѩ ȴ ϱ

֮ ὑ е ҵᾼṂצЁ Ȳ֮⁄ ֮ѻẦ Ё֮ Сׁשṅ ᴯ

ᴩ ᾼҠ ȴ         

  

ṿӣПד107
♂

5 ᴩ

Л
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ҳ  ▲ Ὠ 

 

Ϛ  ԓ דּ циӁ 

ӭ›ᶙכ 1-12ѣԌ ▲Ȳ   ế Ԛ 4 1243 װ דּ Ȳ֢

ѣԌᾬ װ ֽῶ 4-1Ἤӱȴ Ὠ ӱȲ1-2ѣᾼ ᵅὑẔ҃ѣԌȲҠ ╥

▲ῴ ὑ Лדּ ȲҒϱ Ӵᾼ ЊἬ Ȳ › 3 ѣ

ᾼ ∟Ȳ ▲Ϣ דּ ᾼ ⇔ сȲ Ϸ ᴟ

Ὼӭ›ᾼ Ȳ ▲ ֯ 4ѣП∟ᾼ Ὠ ⇔ ȴҫҵȲ6-7ѣ Ẕ҃

ѣԌᾼ װ ȲҠ Ӕ ц ủȲ ▲Ϣ ᴩᴩⱢ ц

♂ ▲ᾼ Ἤ ȴ 

ϠẂᴩ ▲Ȳ ▲ ὨӼҔᵶ Ғ ▲ѿц х֫ ᾼ ᴯȲӭᾼ╥ Ṝ

ӑ ᾼ ᴯȲ с иӁ ȴ֝ Ȳ М ᵫỗ ∂ Ȳԝҏ֢ѣԌ

  ֢ ᾼדּ Є Ȳ ӣῺᴿ ᾎᾼ☼ Ȳᴷ Є  ц

֮ ᾼ Є ȴ ᾼ ѿ ▲ Ɫѻ ȲӦὑЛ֝ᾬ ᾼ♄ ц

֮ ֻ Ȳ Ṽ иӁ ▲ Ὠ( 4-1)ѿцᴩⱢ ᴩ Ȳ

ᴷ Ȳ ֢ᴷ ѣ Є ȴⱢ ᵍ ȲЛ֝ Ӈ

ӦҠ Ṽ ᵑȲẂֽȸ֝ ẞϚ ѿϱ ȳеӕҵ ȳכӃҵ

Ȳᵡ⁄֝ вЛ֝ ᾼ ѿ֝ד ȴ Ὠ ậ֢ ᴷ

֢ѣиМ Є ῏Ȳ ֢֮ Ғ ∟Ȳ Ɫ  ц ֮ ᾼ Є

ᴷ Ὠȴѿϯ Ṽиέ 3 ᾼ Є ᴷ ȳҍ

ᾼ ▲ ὨȲ֝ вҵ ⇔ Ȳѿц ▲ Ẕׁ҃שṅ

▲ᾼѩ ȴ 

  



  ҳ  ▲ Ὠ 

20 

 

ῶ ד107  4-1 1-12ѣ דּ ḕѣẂᴩ ▲  

М֤ ֤ 
ѣԌ (  (װ

1ѣ 2ѣ 3ѣ 4ѣ 5ѣ 6ѣ 

 Ceryle rudis 8 18 45 22 35 54 

 Halcyon smyrnensis 30 22 49 27 60 87 

 Alcedo atthis 7 3 13 34 20 18 

 Halcyon pileata 0 0 1 0 0 0 

֢ѣ װ  45 43 108 83 115 159 

М֤ ֤ 
ѣԌ (  (װ

7ѣ 8ѣ 9ѣ 10ѣ 11ѣ 12ѣ 

 Ceryle rudis 44 35 28 37 56 40 

 Halcyon smyrnensis 85 34 43 56 37 48 

 Alcedo atthis 37 27 34 24 16 15 

 Halcyon pileata 0 0 0 0 0 0 

֢ѣ װ  166 96 105 117 109 103 

ẃ ȸӐ ▲ᴞ  

 

 

ד107  4-1 1-12ѣ ♄דּ ᴯ 

ẃ ȸӐ ▲ᴞ  
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Ϛȳ Є ᴷ  

1-12ѣ ▲ ὨиӁֽ 4-2ȴиӁ Ὠ ӱȲ ὔ

ᾼᴯ ╥Є ȳѻ ☼ ѿц ỴȲ ֥ Њֽ(2004)ᾼ ▲ Ὠȴ֪ױ

1-12ѣ ֮ ȸЄ  ᾼ ὭѬ ȳ ȳ Ὥҏ Ѐȳ ȳ

Ѝȳ◦Ѝȳў  ȳԏ› ȳ ȳ Ḙ Ѐȳӥ ȳᴫ ȳỪ ȳ‌ ȳ

ӥ Ѭ ȳЄ֮ȳᾰ ȳ  Ѭ ȳ Ἤȳы ȳӪ ȳҡ ȳ∂ғ ȳ

ᴂ ЀȳѬ ἬȳῈМЄ Ѭᴃȳ ȳ ȳҖЍȲ ᾼ Ѝ ȳ Ѭ

ȳ Ѝ ȲᵂⱢ ᴷ ᾼ ȴ 

 

 

ד107  4-2 1-12ѣ ♄ ᴯ 

ẃ ȸӐ ▲ᴞ  
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ᴖᴩⱢ ᾼ Ὠ ӱȲ ᶮכЊ ♄ ȲҒϱ ӭ  

Ȳ иד Ἤ ẞᾼ Ҡ Ɫ֝ד ȲẂֽȸ ẞ ᾼ

2 ὧҖ Ḙ ЀѠ֣ ҟȳЍᴫѬ ᾼ Ἇ‌ ȳы

Ἇϥϡ ȳ ὭѬ Ἇҏ Ѐȳ Ἇ ȴҫҵȲ⁮Ѝ

ᴿ ♂ᵀṳӑ Ȳ֣ х 1 ғȲכ ▲ Ȳ

Ҡ ╥ 6ѣ Ѝ ᾼ 1 Ɫ֝ד ȲỪ ᾼ Ȳ х֫ ϷҠ

╥ЄὧЍ ᾼ ȴ֪ױ ϱ ᾼᴩⱢ Ȳ Ҡ Ɫ֝ד ♄

ᾼ ֥ẆȲ כ 13 ( 4-3)ȴ 

 

 

ד107  4-3 ᴷ иӁ 

ẃ ȸӐ ▲ᴞ  
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1-12ѣ ᴷ вᾼ Є Ȳѿц֥ ֢ ѣ

ᴷ ԓ Є Ȳ Ὠֽῶ 4-2Ἤӱȴ֢ ᾼҏ צ Ȳ

и ֯ 1-12 ѣḕ ѣꞋҠ ▲ẞ ȲẂֽ:ў -ԏ› ȳ -⁮ҖЍ

Ȳצṷ ҏ юὑϮ ѣԌȲẂֽȸỪ - Ѝȳ Ѝ -⁮Ѝ Ȳ ӱ

и Ҡ ӑצ ᾼ♄ ȴ֢ѣԌᾼ ϷצЛ֝Ȳ Ϡ 2ѣП›֪

Ɫ ЛṜᾼ ֪Ȳ4ѣц 9ѣᾼ ῺѣԌюȲҠ ╥ ѣӑ ẞ

ᾼ ֵȲ֝ ֝Ϛ ᾼ Є Ϸ юᾼ ╝Ȳ ▲ ЛṜᾼ

֪Ȳ ᴕḕѣ ứ ᾼ Ȳ и ד ᶮכЊ ♄ Ȳᵀṳ

‍ḕ ѣ ֝ ẞ вἬצᾼ Ȳ כ ᾼᾌ ȷӼҠ Ӄ ֯

∟Ϛ◕ Ȳᵀ И ȴ 

 

ῶ ד107  4-2 1-12ѣ Є ᴷ  

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

  

ԓ  7 14 21 10 27 32 21 22 14 21 29 24 53 

Ὥ-  1   1 4 2 4 4 1 4 4 2 4 

ў -ԏ›   2 3 3 2 4 3 4 3 3 4 6 6 

-ᴫ  1 1 2 1 1 1 2  2 2 2  2 

Ừ - Ѝ       2      2 

Ѝᴫ-‌    2 1 2 2  1  1 2  2 

ӥ -ᾰ   4 2  2 3 1 1 1 2 1 1 4 

ϱ-  2 1 2 1 2 3 1 1  1 2 3 3 

ы -Ӫ      4 3 1 3 2 5 2 1 5 

ҡ   1 1   4       4 

ᴂ Ѐ  2 2 1 1 1 2 3 2 1 4 1 4 

-⁮ҖЍ 1 2 4 1 3 1 3 2 2 1 2 4 4 

Ѭ -ᴫ  2 1 3 1  7 2 3 1 1 6 6 7 

Ѝ -⁮Ѝ      6 1       6 

ẃ ȸӐ ▲ᴞ  
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ϡȳ Є ᴷ  

  1-12ѣ ▲ ὨиӁֽ 4-4ȴиӁ Ὠ ӱȲ иӁ

Ϡв Ѭ ѿц ỴȲϷ ҏ ֯Ѭ Ể ᾼ ӥц ֮ Ἠ Ȳ Њ

ֽ(2004)ᾼ ▲ Ὠדᴿȴ֪ױ ֮ ȸЄ  ᾼ ὭѬ ȳ ȳ

Ὥҏ Ѐȳ ȳ Ѝȳ◦Ѝȳў  ȳԏ› ȳ ȳ Ḙ Ѐȳӥ ȳ

ᴫ ȳỪ ȳ‌ ȳӥ Ѭ ȳЄ֮ȳᾰ ȳ  Ѭ ȳ Ἤȳы ȳӪ

ȳ ȳҡ ȳѬ ȳ∂ғ ȳ ᴂ ЀȳѬ ἬȳῈМЄ Ѭᴃȳ ȳ

ȳҖЍȳ ᶠ Ȳ ᾼ Ѝ ȳ ȳ Ѭ ȳ Ѝ ȳᴫ ȳ

ȳ Ȳҫҵ ѽЄ₤Ѭ ᾼḘ‌ ȳЄЍ ȳ ὭȳМЍὭȳὓὨЍӼצ

ȲᵂⱢ ᴷ ᾼ ȴ 

 

ד107  4-4 1-12ѣ ♄ ᴯ 

ẃ ȸӐ ▲ᴞ  
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Ӧὑ иӁᾼ ֮ ₤ ᾛȲ ứ֮ ᾼ ֻ иȲ

ᴩⱢ ȴt צ ἏΌᾼ ȸ Ἇ Ѝ ȳӥ Ἇ◦Ѝ Ỵȳ

Ừ Ἇᴫ ӥ ȳЍᴫ Ἇ‌ ȳ‌‌ Ἇ Ἤȳ∂ғ ἏѬ Ἤ Ȳ

Ӽ ᴯ ȲẂֽȸỵ +Ӱ Ϛצ Ȳ╝ԝⱢ Ȳѿц

Ὅ ᾼ♄ Ȳ ╥ Ϛ 1 Ὅ ACȲ ӭ ҏ ֯

Ὅ֮Ể ᾼ ȴṼ ϱ ᴩⱢ Ȳ כ 26 ( 4-5)ȴ 

1-12ѣ ᴷ вᾼ Є Ȳѿц֥ ֢ ѣ

ᴷ ԓ Є Ȳ Ὠֽῶ 4-3Ἤӱȴ֢ ᾼҏ צ Ȳ

и ֯ 1-12ѣḕ ѣꞋҠ ▲ẞ ȲẂֽ:֧Ѭ ȳ ȳ ᶠ Ȳ

ứҏ Ҡ ╥֯ ᴯ ῺȲ Ꞌ֯ Ể ♄ Ȳᵀצṷ ҏ юὑϮ

ѣԌȲẂֽȸ Ṟ ȳў ȳ∂ ȲҠ Л╥ѻ ᾼ ֮Ἠ♄ Ȳ

Ғ ѿц Ҡ Ὅ ᾭ ȴ֢ѣԌᾼ ϷצЛ֝Ȳ Ϡ 2ѣ

П›֪Ɫ ЛṜᾼ ֪Ȳ4ѣȳ8ѣц 9ѣᾼ ῺѣԌюȲҠ ╥

ѣӑ ẞ ᾼ ֵȲ ▲ ЛṜᾼ ֪Ȳ ᴕḕѣ ứ

ᾼ ȲӼҠ Ӄ ֯ ∟Ϛ◕ Ȳᵀ И

ȴ֝ Ȳ֯ 6-8ѣ и ҏ 2 ȲҠ ╥Ӄ ∟

♄ ȴҫҵȲ֯ὧḋ֮ ֯ 4ѣц 11ѣиᵑ֢צϚ װ ӥ

Ϻᾼײ ẂȲ֪ױ 2 Ϻײ и Ϥ ᴷ Мȴ 
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ד107  4-5 ᴷ иӁ 

ẃ ȸӐ ▲ᴞ  
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ῶ ד107  4-3 1-12ѣ Є ᴷ  

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

  

ԓ  16 17 27 19 28 30 36 24 20 26 25 27 
6

2 

Ὥ       1  1 1 1  1 

М         1  1 1  1 

- Ѝ 2 2 2    1  2 2 1  2 

◦Ѝ-ӥ  1 2 2 3 4 5 2 2 3 3 1 4 5 

ᴫ -Ừ  1 1 1  1 1 2 3  1 1 1 3 

֧Ѭ   1 1 1 1 1 2 5 2 2 1 2 5 

ў      2        2 

Ѝᴫ-‌   1 2 1 2 4 2  1 1 1 1 4 

ӥ    3 1 2 1 2 1  2   3 

Є֮     1 1 2 1 1    2 

ϯ   1 2 1 1 1 2    1 1 2 

ὧḋ    2(1) 1 1 1    2(1) 1 3 

∂   1    1      1 1 

  2   2 2 1  1 1 2 2 2 

МЍὭ     1 2       2 

Ṟ      1        1 

ҡ    1       1 1 1 1 

Ѭ  1  2    2 1    2 2 

ᴂ Ѐ 1 2 2 1     3 1 1 1 3 

 2 1 1 2 1 1 2 2 2 2 1 2 2 

ᶠ  2 1 1 1 1 2 1 2 1 2 2 1 2 

Ѝ     2   2   1  2 2 

‌ᶡ 1  2  1 1 1  1 1 1 1 2 

Ѭ  1 1 2 1 1 3 2 2 1 1 3 4 4 

ᴫ  1    1 1 1   2   2 

-  1 1 1  1  3      3 

Ẕ҃ 1  2 3 3 2 4 4   4   

ȸ()Ɫ Ϻײ ȴ 

ẃ ȸӐ ▲ᴞ  
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Ϯȳ Є ᴷ  

1-12ѣ ▲ ὨиӁֽ 4-2ȴиӁ Ὠ ӱȲ ᾼ♄ ה

ῺȲֵד Ѭ ♄ Ȳᵀ ṿӣѬ Њᾼ Ἠ ᾼѬ ȲϷ−

юҏ ֯ Ȳ Њֽ(2004)ᾼ Ὠדᴿȴ֪ױ 1-12ѣ ֮ ȸЄ

  ᾼ ὭѬ ȳ ȳ Ὥҏ Ѐȳ ȳԏ› ȳ ᾬ ȳ ȳӥ

ȳᴫ ȳỪ ȳӥ Ѭ ȳ  Ѭ ȳы ȳӪ ȳҡ ȳѬ ȳ∂ғ ȳ

ᴂ ЀȳѬ Ἤȳ ȳ ȳ ᶠ Ȳ ᾼ Ѝ ȳ ȳ Ѭ ȳ

ᴫ ȳ ȳ ȲᵂⱢ ᴷ ᾼ ȴ 

ᾼ♄ Ѭ ȲT ЬҠȲ ҏ ֯ḥצѬ ᾼ ȲẂ ȸֽ

֯‌ ẞ Єѱ ӥ › ȳ֯ѝү ӭ Ἇ  ₨Ѡ֣ ȴ

ҟᾼѝ ╓ҏ ᾼ פּ Ể ᾈ פּ 3еṭ(Vilches et al., 2012)Ȳ

ᴖ   юצ ֥ϱ ᾼ☼ ȲҠ Ӧ ᾭиӁᾼ ѿц Є ᾼѬ ậ҅ȴ

Ṽ ϱ ᴩⱢ Ȳ כ 21 ( 4-3)ȴ 

1-12ѣ ᴷ вᾼ Є Ȳѿц֥ ֢ ѣ

ᴷ ԓ Є Ȳ Ὠֽῶ 4-4Ἤӱȴ֢ ֯ѣ ᾼҏ צ

ȲẂֽ ȳӥ ȳ Ὥ֯ 3ѣП∟ꞋҠṓẞ 1 ѿϱᾼ Ȳᴟὑҡ ȳ

Ѭ ȳ Ѝ ֯юὑ 3 ѣԌ ẞȲ ▲ ᾼ ȲҠ צ Ὼ

ᾼ♄ ṳӑ ȴҫҵȲ‌ᶡᾼ ѿц ֯ ▲ ᴩ╟ЏȲ

яẔ╥֯ Ȳ Ϡ֪╟ЏЛὔẞ и ▲ứ ȲЏ ᴯ֪╟Џ  

ѬὍ ȲҠ Лᵓὑ ♄ ȴ֢ѣԌᾼ ϷצЛ֝Ȳ Ϡ 2ѣП›֪

Ɫ ЛṜᾼ ֪Ȳ5-6ѣᾼ ῺѣԌюȲ ֪Ҡ ╥Ṏ ֵ

֯ Ể ♄ ȲҒϱҠ ᴯ ȲЛὔ▲ ȷ7-8ѣ ᾼ Ҡ ╥

Ӄ Б Ȳ− ὔכẞ Ҡ ⱢӃ ᾼ ♄ ȴ 
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ד107  4-6 1-12ѣ ♄ ᴯ 

ẃ ȸӐ ▲ᴞ  

 

 

ד107  4-7 ᴷ иӁ 

ẃ ȸӐ ▲ᴞ  
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ῶ ד107  4-4 1-12 Є ᴷ  

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

  

ԓ  6 3 9 16 11 11 18 17 14 12 12 8 
3

7 

Ὥ    2 2 3 2 1 3 1 2  3 

    1  1 1   1 1  1 

ӥ     2 1 1 2 1 1 1 1  2 

ᴫ  1  1     1     1 

֧Ѭ    4(3) 2   2 1 2 1 1 2 5 

ᾬ  1            1 

‌     1 1 1   1    1 

Ѝᴫ   1 2   1 1  1   2 

ӥ      1 1 1 3 1  1 1 3 

ϱ   2 1 1  1 1 1    2 

ы -Ӫ     1 1  1 1 1 2   2 

ҡ      1   1   1  1 

Ѭ      1      1  1 

ᴂ Ѐ 1 1 1 1 1    1 1 1 1 1 

 1   1 1 2 3 2 2 1 1 2 3 

ᶠ        1   1 1  1 

Ѝ     1  1  1     1 

‌ᶡ 1            1 

Ѭ  1 2  1  1 1 1 1 1 1 1 2 

ᴫ         1  1   1 

-        2 1     2 

ȸ()Ɫ Ϻײ ȴ 

ẃ ȸӐ ▲ᴞ  
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ҳȳ  

  Ɫ  Л ṓҍ Ȳ ṓὑ ѿц Ѭ Ɏ֮ Њֽ 2004ɏȲ

1-12ѣ ▲ 3ѣ 10ѡὑἏ∂ғ ᾼ נּ 1 Ɏװ 4-10ɏȲ ֮

х╓ҏ צщӼ╡דҍᴟЭוּד106 1 ứὑׄὧҏ Ѐ♄ ȲЭד

ῴ ứҏ ╥ 2 Ȳ ᴟ 11ѣ 18 ▲ ḇ›ṳӑ ▲ Ὠȴ ֮֯

х ẁᾼ Ȳ Ἇ֯ ȳ Ḙ Ѐȳ Ѝ ᴟᴫ Ϸצ ᾼ Ȳ

ӑẃ ▲ ᵑᾃ ϱ ֮ ȴ 

 

ȸ Ɫ҃Ϣ ẁᾼ ȴ 

ד107  4-8 1-12ѣ ♄ ᾼ ᴯ 

ẃ ȸӐ ▲ᴞ  

 

Хȳ ⇔֫  

ѿϯиᵑ 3 ⇔ѝ ֫ Ȳ ӑ ᷄ẞἨậ ד ѝ Ȳ

⁄ ᾧ ֮ Ἠ ᴩⱢ ד ѻ ѝ ȴ ṳӑ᷄ẞ ⇔

ד ᾼׁשṅȲᵀדצ ṅ╓ҏȲשׁ ֻӂᶁѬ 20еиᾼѬ Ȳ

ᴖѹ ֪Ɫ Л֝Ḃ - ᾼ ᴩⱢȲ Ɫ - ()ȲӑẃҠ
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֮ ▲ GIS֮ иέȲ᷄ҏṳ    ц ד Ѭ ᾼ Ȳԛ ֥Ӑ

ṅᾼשׁ ▲ ▲ ⇔ȴ 

Ali,  Asokan & Manikannan(2010)֯֙⇔ Cauvery Delta֮ ᾼ ⇔иέ

Ὠ ӱȲ ủ ӥ ᾼ ⇔Ҡ ḕӂѠеṭ 145 Ȳ​ủϢЏὭ ᵅⱢḕ

ӂѠеṭ 70 ȲᴖӐ ▲ ▲ 2.925158ӂѠеṭȲҟ ▲ῴ

ЛṜц ᴩⱢ ᾼѣԌȲ ẞЛ֝ѣԌḕӂѠеṭּפ 9-20

Ȳ ҵׁשṅױֽצЄ ȲҠ ╥ Ali,  Asokan & Manikannan(2010)ᾼ ▲

֮ כ ᶁ ѹ ЄȲדᶮПϯ   Ὼ ֮ Ȳ ᵅᾼ ╥Ӧ

֢ ֮ ӻ Ӣᾼ ὨȲ╥ᵡӑ ӑẃ ϚḔׁשṅȴ 

֝ ḥצ ⇔ᾼׁשṅȲᵀצ ц ᾼ иȴ ᾼ

Ɫᾘפּ ᾈ иӁ 3еṭ (Vilches et al., 2012)ȲӦὑ  ᾼ ֯

ӥᾼ ♄ Ȳ ֽᴶ Ӕ ѿ оᾈ Ȳ   ֮

ἤ ѩ Ȳ ϚḔᾼ ṅȴ 

 

гȳ ד  

   ▲ ᾼצӖ ѿцדȳ99דȳ93ד87-88 Ӑ ֝

ᴩᾼ ȴד107 Ẕ҃ ▲ ȲӦὑӭ› ӑדȳ99ד93 ậ ḕѣ

דּ ▲ ὨȲ֪ױ   ɞד87-88 е Ӣ נּ  ɞדṅɟȳ107שׁ

  Ӣᾬֵ ἤ иέ(1/2)ɟ ᴩѩ ȴ 

ӦὑӐׁשṅ   דּ ▲Ȳ֝ Ϥ Ғ ▲ȲѩПẔ

ֵ҃ ἤׁשṅ צ ᾼ װ ȴ87-88דɞ   е Ӣ נּ ṅɟשׁ

╥Ϯ῏М юᾼȲ ᴖṕϷ юȲ֝ ▲ Ɫ ד87 9ѣẞ 88

ד 6ѣȲṳӑҔᵶԓדȴ Ϛ ᾃᾼ╥ ᾼ ▲ ὨȲ ɞ   е

Ӣ נּ ṅɟᾼשׁ ЊȲ֯ 1-6ѣц 12ѣᾼ ╥Ϯ῏

ֵȲҠ ӱ ᾼ צ юᾼ Ȳᵀ╥ Ὑצ ᾼ ὨȲ ậ ֝ 93

ᾼדȳ99ד Ở ▲ ȲИҠ ҏḆצ ὢϩᾼ Ὠȴ 
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ῶ иѣ⇔ד֢  4-5 דּ ▲ ѩ  

М֤ ד⇔ 
ѣԌ (  (װ

1ѣ 2ѣ 3ѣ 4ѣ 5ѣ 6ѣ 

 Ӑ ▲ 8 18 45 22 35 54 

 25 25 31 18 18 25 ד87-88 

 29 11 13 18 4 9 ד107 

 Ӑ ▲ 30 22 49 27 60 87 

 2 10 5 8 10 14 ד87-88 

 25 18 17 12 10 21 ד107 

 Ӑ ▲ 7 3 13 34 20 18 

 33 27 34 23 14 20 ד87-88 

 11 9 20 22 0 6 ד107 

 Ӑ ▲ 0 0 1 0 0 0 

 - - - - - - ד87-88 

 - - - - - - ד107 

М֤ ד⇔ 
ѣԌ (  (װ

7ѣ 8ѣ 9ѣ 10ѣ 11ѣ 12ѣ 

 Ӑ ▲ 44 35 28 37 56 40 

 23 15 19 8 - - ד87-88 

 22 17 20 19 10 16 ד107 

 Ӑ ▲ 85 34 43 56 37 48 

 15 14 13 3 - - ד87-88 

 21 32 28 28 31 20 ד107 

 Ӑ ▲ 37 27 34 24 16 15 

 24 16 18 25 - - ד87-88 

 13 17 29 29 40 11 ד107 

 Ӑ ▲ 0 0 0 0 0 0 

 - - - - - - ד87-88 

 - - - - - - ד107 

ẃ ȸϜỨ ṅשׁ ȳ   е ȳӐ ▲  
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ϡ  ♂ ▲ế  

 

  1-12ѣԚ ᷄ẞ 21 ṿӣМᾼ ♂Ɏ 4-9, ῶ 4-5ɏȲиᵑⱢ 1-5ѣᾼ 6

ȳ9 ѿц 1 Ȳѿц 6-12ѣᾼ 4 ȳ1 ц 1

ȲẔМ 1 ṿӣ ♂ȴẔМ 1 ᴯὑ Ȳ19 ᴯὑ   Ȳ 

  вᾼ צ⁄ 2 ᴯὑᴫҙ ȲẔ ᶁ֯ὧҙ ȴ Ϡ‌‌ ếў

 ᾼ ♂ӑ᾿ Ѭ ҵȲ ϯᾼ ᶁ֯ Ѭ/ Ѭ ȷֵ ♂

ṿӣЁị┤♂ Ȳ 2 ṿӣѬ ịѬᾇ ᾼ Ѭэвԛ┤ ᴩ

ȴ ϯẃ Ṽ и Ẕ ד♂ ▲ Ὠȴ 

   

 
ȸ Ɫ 1-5ѣ ᴯȲ Ѭ Ɫ 6-11ѣᾼ ᴯȲӉм Ɫ ṿӣ ᴯȴ 

ד107  4-9 1-12ѣ דּ ṿӣМ ♂иӁ  

ẃ ȸӐ ▲ᴞ  
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ῶ דּ  4-6 ♂ᴯ ȳị ₤ế Ὠ  

  ♂ᴯ  ị ₤ Ὠ 

1-5ѣ 

 Ѝᴫ /Ѭ ᾼּמЁ ị ҷ  

  /Ѭ ᾼּמЁ ị ẞ 1 4  

 ⁮Ѝ  /Ѭ ᾼּמЁ ị ẞ 1 6  

  ᾼ Ё  ẞ 1 6  

  Ḙ  Ѭᾇ Ѭэ ẞ 1 4  

   Ѭ  Ѭᾇ Ѭэ ẞ 1 3  

 ‌‌ A ϢЏ Ёị ҷ  

 ‌‌ B ϢЏ Ёị ҷ  

 ў  ϢЏ Ёị 4 Ӄ  

  Ḙ  ӥ ᵅ Ё  ҷ  

  ḘѬ  ῺѬ ᴞ ị ҷ  

 ӥ  ῺѬ ᴞ ị Л ứ  

 Є֮ ῺѬ ᴞ ị Л ứ  

 ϱ ῺѬ ᴞ ị 3 Ӄ  

 ‌  ῺѬ ᴞ ị 4 Ӄ  

  Ḙ  ӥ ị ҷ  

6-12ѣ 

  Ḙ  Ѭᾇ Ѭэ ṿӣ/3  

  Ḙ  ᾈỴЁ  ┤♂/6  

  Ёị /2  

   Ѭ  Ѭᾇ Ѭэ /3  

 Ѝ  Ёị ҷ  

 Җ  ϢЏ Ёị 4 Ӄ  

ẃ ȸӐ ▲ᴞ  
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Ϛȳ  

  1-5ѣ ủ Ԛ ᷄ẞ 6 ṿӣМᾼ Ȳ֯ῴ ᵛ

⇔ Ȳ ▲Ϣ ֯Ể Ȳ Л ♂ὑ Ὼ Ἠ᾿ ᴩ

ⱢȲ∕Ϣ ҟ∟ ϱ ♂Ȳ╝Ɫ ᵍ ▲ כ Єᾼ ϩ ᴖ Ȳ

ѿὑ ♂Ể ♄ ᾭ Ȳ ᴖ ᴷ ᾭ ȴ 

  ị ᾼ иⱢ 3 Ȳ1 /Ѭ ᾼּמЁ ịȲּנ ẞ 3

₤ᾼ ♂ȷ1 ╥֯ ᾼ Ё Ȳ ẞ 1 ȷѿцṿӣѬᾇ

Ѭэԛ Ẕ┤ ᵂⱢ ♂ȲԚ ẞ 2 ȴ 

    /Ѭ ᾼּמЁ ị иᵑᴯὑ   вЍᴫȳ ế ᾼ⁮Ѝ Ɏ

4-10ɏȷ 3 ẔԚצ ᴥȲᶁ ϠЭדṿӣᾼ ♂ҵȲӼצ 1ᴟֵ Ἇד

Ἤṿӣᾼ ♂Ȳ ӱ ֯֝ ᾼ֮Ѡ┤ ᾼ ♂ Ȳ ד2004

דּ ▲ Ὠד Ɏ ЊֽȲ2004ɏȷ ẞϥ ṿӣ ♂ᵂⱢ Ȳ֯

Ѝᴫế Ӽ ẞ צ ϥ ᾼᴩⱢȲ3ѣ ▲ ֯Ѝᴫ ẞ

֯ ♄ ȳЛ Ȳ 4ѣ ▲ Б ϥכ ҏ ♂Ȳѹצ ẞ

ϥ Ӄ ֯ ♂в♄ Ȳ ӱ ϥ ἬᴾӣȲ ҷ ȷ Ὼ хӼ

ῶӱҟד Ӽ֯֝ ị ┤ ♂ Ȳ֝ ẞϥ ᴾӣ ♂ כ

ҷ ȴ ᾼ ♂⁄ ẞֵ ֯ ♂ ϥ Ȳѿцϥ ֯♂Ѐ

ᾼᴩⱢȲ∟ ▲ẞ 4 כ ♄ Ȳ ғכ ȴ⁮Ѝ צ╥⁄ ẞ

♂ѿц Ȳӑ᾿ ẞ ∟ᾼ Ȳ֮֯ Ӗ ῶӱכẞ 6 1 ♄

Ȳ Ӽכғ ȴ 

  Ё ᾼ ᴯὑ Ȳ ╥ ᾼ♄

Ȳӂ ֯ ᾼ ϱȲ Ϣ ♄ ẞỂ Лҏ

Ȳϫи ȷ Ӽֵ֯ד Ȳ ∟ ẞ 6
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Ϛ Ȳ  ғȴכ

 

  

 

ȸҿϱⱢЍᴫị ȳҢϱⱢ ị ѿцϯѠⱢ⁮Ѝ ị ȴ 

4-10  ὑ /Ѭ ᾼּמЁ ị ᾼị  

ẃ ȸӐ ▲ᴞ  

 

  ṿӣѬᾇ Ѭэᾼ иᵑᴯὑ Ḙ ế  Ѭ Ɏ 4-11ɏȷ106ד

Ӽ֯ Ḙ ᾼ Ѭэ Ɏ ᴫ ṂϢ ɏȲṿӣ ♂

ӱ Ϡ Ѭ ᾼ ⇔ҵȲ ӼἏв┤ Ғ ⇔ȲּפⱢ 2еѐ Ȳ ẞ 1

4 Ȳ ӱ ᵓ ȷ  Ѭ ᾼ ╥ṿӣᴯ֯ Ѭэ♂в Ȳ֝

ẞ ὑỂ Ϣ ♄ Ȳ╝ӑ᾿ ᴩ Ȳ∟ ֯Ể ֮ Ȳ

ֵϚכװẞ 3 Ȳ ғכצ ȴ 
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  ֯ ҟᾼד דּ ▲Мṳӑ ẞṿӣѬ Ȳױҵ ҟ Ɫᾈ

ế Ỵ Ѭᾇо דּ ֮╥ ȲếЭד ▲ ὨצἬҏϤȴ

М ֯ ♂ Ȳ֪ ị ╥₣᾿ᾼȲ ᾿

♂в♄ Ȳ ҏ Ӽ╥ẞ♂Ѐ ᾿ Ϡȷױҵ֯ 2 Ể ḥכצẞϥ

֯ Ὼ♄ Ȳ ֪ 1. ♂ЀЛЄȲ2. ị ᾿Лᵓὑϥ Ȳ╝צᵓ

ὑ Ȳ∟ ▲ Ӽ ═ ᾃ ȴ 

 

  

ȸҿ Ɫ Ḙ ֮ ᾼ ȲҢ ⁄╥ ϱ֮ ᾼ ị ȴ 

4-11  ṿӣѬᾇ Ѭэᾼ ị  

ẃ ȸӐ ▲ᴞ  

 

11ѣᾼ ▲ 1 ᾼ Ȳᴯ֯ Ὼ  Ѭ ᾼ Ѭ Ȳ

ὑ щ Ёị( 4-12)ȴӦὑ   Ѭ 1 ӕ ֣ ҟȲ ᴩ

֝ḔᴩⱢ   Ѭ ♂ѿц ᾼ Ȳ ֝Ϛ צ 1

֯ Ѭ ♄ ȲҠ ╥  Ѭ ᾼ ЛԛṿӣѬ ♂ȴ 

 



  ҳ  ▲ Ὠ 

39 

 

   

ȸҿ Ɫ ᴿ ♂ȲҢ ╥Ệứ ᴯ ϯᾼ ȴ 

4-12  Ѭ  

ẃ ȸӐ ▲ᴞ  

 

11ѣᾼ ▲Ϸ  Ḙ Ѭᾇ Ё ᴯצ 3 (2ӕ 1е)֯

♂ Ὼ ♄ ( 4-13)Ȳṳ ẞе Ϥ вּפ 1и ȲҠ Ϥ

ủȴ ϯẃ ϱ 2 Ȳṳ ▐ ᴞ ד ᴩⱢȴ 

 

ȸ ᾼ 2 Ɫӕ Ȳᵛ ♂ᾼ Ɫе ȴ 

4-13   Ḙ Ѭᾇ ᴯ 

ẃ ȸӐ ▲ᴞ  

 

  








































































