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ȸ оȳӢ Ṇ ҅ ȳӢ Ṇ ᾬ  ה

Ϛȳׁשṅ  

  ֮ Ӣᾬ ḝȲ Ѭ ᶁⱢӢᾬ П ֮Ȳᴖ ȳ Ὥȳ

щѬ ⁄ⱢӢᾬ ♄ П ȴ ᴖȲ ҟׁשṅֵ ὑ ȳѬ Ἠ ᾬ

ᴞ ▲Ȳ юѿӢ Ṇ Ѭ ֮цѬӢӢᾬ ֥ἤиέȲḆ Ể

Ϣ ᵓӣѠה ֮ ἤП ȴ֪ױȲⱢ ֢ ֮Ӣ ṆП ֪ІȲӐ

ṅשׁ ѿӢ ṆṔ⇔ ֢ ֮П ֮ ᾓȴ ϠӢᾬ ПדФ …ҵȲḆ

ϤỂ Ё֮ᵓӣ ᾓцϢⱢ♄ ▲Ȳѿ Ϣ ṷ ֮Ӣ ṆПӢᾬֵ ἤ

ғ Ȳ ӦḂ Л ПᵓӣᴩⱢȲ כ ֮Ӣ ṆПὙ ᵓӣ Ә ȴ 

ϡȳׁשṅѠᾎц  

Ӑׁשṅὑ ד2018~2016 ᴩ Ѭ ПѬ ȳѬѝȳ Ӣ ȳ̓͂ѬӢ ᾬȳ

ȳЁ֮ᵓӣ ▲Џᵂȴ ȳ Ὥȳ щѬ ПѬ ȳ цЁ֮ᵓӣ ӭП

ҵ ▲Бὑ Ȳᴞכᶙד2016 ד2017 ѿ иέЏᵂⱢѻȴ ֥ϱ ֪І Ӣ

ᾬ о ȲӐׁשṅὑ ד3 М Ḕ ҏ ֮Ḃ ∂ Ȳṳ֯Эד∂ Ӣ Ṇ ᾬ

ѿה ҏᶙ П Ѡ ȴ 

Ϯȳ  

(Ϛ) Ӣ Ṇ 

ὧ Ȳѹ֪ ϤПצ ᾬ Ȳṿױ ֵ

ȷᴖ Ѭ ⁄ṿѬ ὑױ ȳԅ ȴ ᴖȲױ Ἁ ᾇ ȳ ѹѬ ӻ

ЛṏȲṿϡήṙЛὔӢ׀ȲѹὑҍӒ╡ῴ Єצ ȴד ᴖṕȲ ᴫ

֪ ῺѬ  Ȳ╝ Ҡ ᴄ ϤП ȷᴖѬ ☼ цἉ ᵶ+ ֪ Ȳ

⁄ṿ ṙ ȴ֯ ᾬ МȲѬ ᴚ ἤ Ẕ ᾬП ϩꜙ ȲⱢ

ᾬ П ᾬ ȴ֯ ϱȲ ὧ П ᵶ ֵѬӢ ᾬ Ȳ
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֝ כ о ȴ  ὑ ד2017 1ѣ ᵂṮ  ѿḂ Ѭ Ȳ Ὠ ӱȲ

ױ ᵂЛ ᴆ╬П ϩȲӼḂ Ἁ ⇔ṳ с ṙ ֵ ἤȴ 

(ϡ) Ѭ  

ד ὑὧ П 4ᴃᴖṕȲ 1ȳ2ȳ3ᴃП Ȳ Ӣ ϩ Ȳ╝

ֵȴẔМȲ 2ȳ3ᴃ֪⅜ ἤṾȲⱢ ȳדּ ȳדּ דּ דּ П

ἬȲᴖ I ’Ṏ П  ⁄ӼֵиӁὑ 2ᴃȴ֯ Ѭ ᾬ МȲᴚ ἤ

П ϩꜙ ȲṿẔכⱢױӢ ṆП ᾬ ȴ 

Ѭ 4ᴃ֪ѬӢ ᾬ Ӂᴖצ о ȴ ▲ ӱȲ Ѭ ПѬӢ ᾬ ֯

ḅ ҏ ȷᵀὧ Ѭ   иӁѬ ȳ ȳ ֮ ᾬȴӐׁשṅ Ɫḕ

ḅᶁצᵓὑѬӢ ᾬ Ȳ╝ὑ ╦ Ҡṓ ד2016~2003 ὧ ѬӢ

ᾬ═ ᴫ Ἃᴼȴᵀּפὑ ד2016 10ѣ∟ȲӦὑ  ֯ 4ᴃП 2 Ѭ Ὅ

ПЛ ὰצ ạѬᴯȲḀạѬӢ ᾬӢ Ȳ╝ṤЭ Ѭ 4ᴃП о ⇔Б

Ȳṳ ═ 26%ПѬӢ ᾬ ȴ 

(Ϯ) ȳ Ὥȳ щѬ  

ȳ Ὥȳ щѬ ᶁ Ѭ ȴ֯ Ѭ Ȳ ֵ Ѭ ϤѬ Ȳ╝

ủ Ѭ Ȳᴖ ѬЛד2017 ᵛҠṓẔѬ Є Ḃ Ȳ∂ ᾎ ᵅϤ☼ѬП

⇔ȴ щѬ П ⇔֯ḅ ὑ Ȳ ӱ  Єὑ ϤȲҠ

ṓѬ М П Ɫ оПѻ֪Ȳ∂ Ҡ ⇔ Ἁᾇȴ ὭѬ ֪Ѭᴯ

Ȳ ѽ ϩȲ Ѭ о Ȳ∂ Ӽ ᾎ ᵅϤ☼ѬП ⇔ȴ 

ҳȳѻ ∂ Ṷ  

∂ ϚȸӴᵛҠᴩ∂ ʟ √ שׁ цד ╟ 

ѻ ᴯȸ   е  

Ӑׁשṅ ɦ √ ɧȲṳᵧ и Ẃֽϯȸ 

1. ḕדѿ √ Ӣ ủП 9~11ѣⱢ ȴ 
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2. П √ ⱢБẓӢ ϩП Ȳ֝ ᴕ ᵂП―ᵓἤȲ

ѿ 31.5 mmѿϱП √ Ɫ Ὅ  ȴ 

3. ὑ C1ȳC2 Ἤ Пדӂᶁ √ Ӣᾬ ᵅὑ 35.6~56.9 g WW m-2Ȳ

  Ӵᵛ Ѧ П⇔ד ủȲѿ ’ √ Ҡ ═ Ә ᵓ

ӣἬ П Њ ȴ 

 

∂ ϡȸӴᵛҠᴩ∂ ʟ Ѭ 4ᴃ оᾭ  

ѻ ᴯȸ   е  

ӭ› Ѭ 4ᴃПѬӢ ᾬ֯ѬᴯП ạϯ(ӂᶁѬ ֵЄὑ 40 cm)ȲБ

Ὑ Ȳ֣T Ѭ   (>3 ѣ)ᵅὑױ ȲЬ йᾃ Ӣ ᵡȴױҵȲ

Ӑׁשṅ∂   Ҡѿ ὁ ḕѣ 4ᴃМ֢ѬӢ ᾬП ѩẂȲṳᵓӣ Ӱ

ᾎ оḛ ᾬП (⁴⇔)ȷױҵȲӼ ḕѣ Ѭᴯѿ Ѭ ѬӢ ᾬ

ȳ ѬᴯП …Ȳ ᴖᵂⱢ ֮Ӣ ṅПשׁ ᴕ ȴ 

 

∂ ϮȸМ  Ҡᴩ∂ ʟ ȳ щ ὭѬ Ѭ Ḃ (∂ Ὠכ ᵫ ẁ 

  ᴞẃѬ ѿẁ ȳ щ ὭѬ ᴕ) 

ѻ ᴯȸ   ᴞẃѬ  

֯ Ѭ Ȳ ֵ Ѭ ϤѬ Ȳṿủ Ѭ Ȳ╝∂ ᾎ ᵅϤ☼

ѬП ⇔ȴ ᴖȲ щѬ П ⇔ὑḅủ Ȳ ӱѬ М П Ɫ

оПѻ֪Ȳ╝∂ Ҡ ⇔ Ἁ ᾇȴ ὭѬ ֪Ѭᴯ Ȳ ѽ ϩȲ

Ѭ о Ȳ∂ Ӽ ᾎ ᵅϤ☼ѬП ⇔ȴ 
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∂ ҳȸМ  Ҡᴩ∂ ʟ Ӣᾬֵ ἤ  

ѻ ᴯȸ   е  

Ӑׁשṅ Ɫ֯ӑẃ ПѬ ϱȲ Ӧᴆ╬ ‹ (C7 ϱ )ⱢѻȲṮ

  ᵂⱢ њḂ о ȷẔכ ⁄ҠӦḕדПЄ₤ ἨἉ Ӣᾬ

оПȴᴖⱢ Ѭ Ḃ Ӣᾬֵ ἤП Ȳ⁄ ḕ ד5~3 ᴩѬӢ ᾬ

Ѭ Ȳṳ Ẕ ἤȴױҵȲ Ể Ɫ  ȳ Ѭ цѬ ӢᾬП

֮Ȳ ҫ ᴩױ П Ӣ ▲Ȳѿ ֮ᵓӣ ᾓц֕о ᵡȴ 

 

∂ ХȸМ  Ҡᴩ∂ ʟ Ѭ Ӣᾬֵ ἤ  

ѻ ᴯȸ   е  

Ӑׁשṅ Ὠכ▲ ӱȲ Ѭ 1~3ᴃ֪ ȳ ᴖѬ ЛṾȲ╝∂ Ҡὑ

ủ Ѭ  ⇔ѿ Ҡ ‚ Ѭ ☼ ȷ 4ᴃѬ ṾȲᵀ֯ᵅѬᴯ(Ѭ < 40 cm)

ϯѬӢ ᾬ ᶶ Ȳ╝ ѿ ═Ѭᴯ ὑ 40 cmⱢ ӭ ȴ֢֯ᴃП Ȳ 2ᴃ

Ɫ̥ ’Ṏ   Пѻ ֮Ȳ╝֯ϵḅӑПᾭ ϯȲ ѿ ᴃѬױ═ Ɫ ԒȲѿ

ᵍ  ֮ ҷȴ 
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Abstract 

Keywords: eutrophication, water budget, ecosystem metabolism, ecosystem trophic model 

1. Introduction 

Ci Lake and Lingshui Lake are important habitats for many organisms, and reservoirs 

were connecting points between several important wetlands. There were some researches 

quantifying biological resources such as plants, birds and otters in Kinmen, but much less 

focusing on the relationships between wetlands and human impacts. In recent years, the water 

quality reports revealed that nutrient and sediment input are causing habitat degradation at Ci 

Lake and Lingshui Lake. 

2. Research methods 

In order to clarify the source of pollution, water quality, hydrological parameters and 

land use in Ci Lake and Lingshui Lake were determined every three months during 

2016-2018. Besides, survey of plants, birds, fish, benthic invertebrates, and ecosystem 

metabolism were conducted to examine the structure and functioning of these ecosystems. 

Reservoir water was associated with human health, so we also evaluated the water quality at 

and land use around Lan-Hu Reservoir, Joani-Lin Reservoir, and Qing-Tian Reservoir.  

3. Important results 

(1) Ci Lake 

Water quality in the Ci Lake became worse due to agriculture, husbandry and domestic 

sewage, especially at the eastern side. These polluted water also led to sediment deposition, 

and resulted in lower molluskôs diversity. However, crabs and small fish were attracted by the 

rich organic matter, and then were the food resources for birds. In contrast, better water 

quality and sandy substrate at the western side led to more species richness of mollusks. The 

trophic model of the Ci Lake shows that otters and carnivorous birds were the keystone 
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species and deserve conservation in the Ci Lake. Kinmen National Park Headquarters started 

to adjust the floodgate to improve the water exchange in the Ci Lake since 2017. As a result, 

the water quality in the western side of the Ci Lake has been improved, and the sediment 

condition and diversity of mollusks in the middle of the Ci Lake have been improved.  

(2) Lingshui Lake 

Higher nutrient concentrations increased primary production in the inner, middle and 

outer pond (L3, L5, L7), and resulted in more abundance of fish and shrimp. Among these 

sites, the middle and outer ponds were important foraging sites for waterfowl, due to better 

shielding. The trophic model indicated carnivorous birds were the keystone species in the 

Lingshui Lake. 

The terrestrialization of the eastern pond (L4) of the Lingshui Lake is now in question. 

According to our research, the aquatic plants near the deep water region only grew during the 

draught, yet the vegetations such as narrowleaf cat-tail, common reed and torpedograss are 

long-term inhabitants near the shallow water in the eastern side of the lake. We consider the 

occasional draught is the cause for the coverage expansion of aquatic plants. The image from 

2003 to 2016 shows extensive growth of aquatic plants in the east side have been spreading 

toward the side of west-south. However, around October 2016, KNPH set a steel baffle at two 

watergates which effectively moderating water level and preventing aquatic plants expansion, 

therefore the coverage maintains at 26%.  

(3) Reservoirs 

The Lan-Hu Reservoir, Joani-Lin Reservoir and Qing-Tian Reservoir are all eutrophic 

systems. The water quality of the Lanhu Reservoir became worse during the wet season 

because the total phosphorus runs off to the reservoir with rainfall; and then the water quality 

was much improved in 2017 due to less precipitation during the wet season. This suggests that 

the runoff needs to be treated before flowing into the reservoir. Total phosphorus 
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concentration in the Qingtian Reservoir was higher in the dry season than in the wet season, 

showing that dilution by rainfall was stronger than nutrient inputs. This suggests dredging is 

needed to reduce the eutrophication as soil phosphorus in reservoir was the main cause of 

eutrophication. About the Joanilin Reservoir, the very shallow water cannot afford to dilute 

the nutrient runoff. This suggests that the runoff needs to be treated before flowing into the 

reservoir as well. 

4. Suggestions 

(1) Results of this project show that the suitable catchable size of Ruditapes philippinarum is 

31.1 mm of shell length, and no catch period for the reproductive period during September to 

November. If the averaged biomass of R. philippinarum is lower than 35.6~56.9 g WW m-2, 

KNPH has the authority to immediately stop the fishing to maintain sustainable use of the 

natural resources.   

(2) Though aquatic plants expansion were controled by water depth (>40 cm) at the eastern 

pond of Lingshui Lake, a long-term monitoring on coverage of aquatic plants is required. 

Furthermore, the project suggests a consistent monitoring of water level and aquatic plant 

coverage in order to further understanding of the relating factors contributing to the 

terrestrialization of the Lingshui Lake.  

(3) It is suggested that reduction of nutrient concentration of the inflow from the Lan-Hu 

Reservoir is necessary because total phosphorus would enter the waterbody during the rain 

season. Nevertheless, the Qingtian Reservoir yet has the higher concentration of total 

phosphorus in the dry season indicating the accumulation of phosphorus in the reservoir.  

(4) We suggested that nutrient reduced from C7 station and floodgate treatment should be 

continued to avoid eutrophication. The effectiveness of these operation can be quantified by 

benthic algae biomass or macroalgae coverage. In order to realized the impact on ecosystem, 

aquatic organism and waterfowl monitor should be conducted every 3~5 years. Besides, the 
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fishing ponds around Ci Lake was the important habitats for Mauremys reevesii, Enhydris 

chinensis and waterfowls, thus environment and ecological suvervey should be conducted to 

understand the utilization of thess area. 

(5)Water quality was poor in 1st~3rd pond due to algae and nutrient accumulation in Lingshui 

Lake,so it was recommended to promote water flow by gate between each pond. In contrast, 

water depth at 4th pond shound be deeper than 40 cm to avoid aquatic plants expantion. 

Among theses ponds, 2nd pond was most important because of M. reevesii, therefore, the 

water depth of this pond should be maintain during drought to avoid haibtats loss. 
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Ϛ      

Ϛ ȳׁשṅ ￼  

ȳׁשṅ  

  ֮ ҳ Ȳ и ᾜцᴃ ֵȲ ֮П ֮ ₤Ҝ   Ӣ

ᾬ ֮ѩ Ȳ   Ὠᶁ╓ҏכṅשПׁד ֮Пᴞ Ӣ ȴẔМ

֮Ȳ Ѭ Ɫ ֮ П ֮Ȳᴖ ȳ Ὥȳ щѬ ᴯὑ  МҶ

֮ ȲᵂⱢӢᾬ ♄ П ȴᵀ ҟׁשṅֵ ὑ ȳѬ Ἠ ᾬѠ

▲Ȳ юѿӢ Ṇ ֢Ѭ П ֮ цѬӢӢᾬ Ϛ ֥ἤиέȲḆ

Ể Ϣ ᵓӣѠה ֮П ἤȴ 

Ɫ ἤ ֢ ֮Ӣ ṆȲӐׁשṅѿӢ ṆṔ⇔ ֢ ֮П ֮ ᾓȴ

▲ ӭҔᵶѬѝцѬ ᾓ ֮ ֪ІȲц Ӣ ῏ȳѬӢ ᾬ ȳכ ֮

ᵓӣ Ӣᾬ֪Іȷ ϠӢᾬ ПדФ …ҵȲḆ ϤỂ Ё֮ᵓӣ ᾓцϢⱢ♄

▲Ȳѿ Ϣ Ӣױ֯ ṆἬ᷊ ПṔᴥȲ╥ᵡҠќ═ ֮Ӣ ṆПӘ ȲἨ╥ᵡצ

Л ᵓӣ Ḃ ПᴩⱢȴ 

Ӑׁשṅ֯ѿѝ ȳ ֮ ▲∂ ֮Ӣ Ṇ∟Ȳ ҏ ȳ Ѭ ȳ ȳ

Ὥȳ щѬ П ֮ Ѭ Ḃ ∂ Ȳṳ ֥ П цеṂ  Ầϩ Ȳ

Ғ ֮֯ ᴴ …Ȳ ֮ПӢᾬֵ ἤȴ ṕПȲӐׁשṅѻסⱢȸ 

1. ֥ ц Ѭ ПӢᾬ ȳ ֪ІцϢⱢ♄ ᾓ ȲѿӢ Ṇ

ѐ⇔ ᴷẒ ֮ПḂ Ѡהȴ 

2. ֥ ȳ Ὥц щѬ ПѬ цϢⱢ♄ ᾓȲ ᴷѬ Ḃ П∂ ȴ
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ȳׁשṅ￼  

  ⱢϚЄ ₤ Ȳ Ϡ ҵȲỮצЄ ȳϡ ȳὧ ȳҖ Ȳ ῺМ

ϟ ᴂЀᾼ   Ȳẓצ ЄПᾘ ֮ц ПӢᾬ ȴᾘ ֮ᴯὑ ֮

◦ӻ Ȳ ẁֵ ἤ ֮СӢᾬӢ׀ ȴ Ϡᾘ ֮ҵȲӦὑ    юȲѬ

ЛὔȲṿ֢׀’ Ѿ ᴞАᾼצ ȲⱢ Ӣ♄МїȲ ҟ Ӽ ∂

ֵ Ѭᵓ ╟Ȳѿᴟὑ  ֮ ᾜȳ ₤ ֮ Ӂȴ2016~2018ד ȲӐ

ṅשׁ ҏ Ѭ П ֮ȳѬ Ḃ ∂ Ȳṳὑװױ ᵫ ẔḂ כ Ȳ

ҏ ֮цӢᾬ П ᾎȴׁשṅ֮ иӁ ֽ 1-1Ȳ ᴩ ṓ

ɦ 2 ȳ ᴩѠᾎц ɧȲׁ֢שṅ֮ ᾓֽϯȸ 

 

 

ṅ֮שׁ  1-1 иӁ  

ẃ ȸGoogle Earth 

Ϛȳ  

ᴯὑ  Ӑ ᴫҖṔ  Ȳ ὑ е вП ᵑ ȴ Ɫ

☼ᾃ П Ȳὑ ֪ד1969 Ṷӭᾼ ᴖᶮכЭѡП ֮ᶮȴ   550 mȲ
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 ϚѬצ   ד Ȳ╝ ὑҙ Ѭ ֮ȷᵀ֪   Ȳṿ ᴄ

ѬᴯП ꜙ ȴ ὧ ӁȲṳצẒ Ѭ і֮ῶѬ☼Ϥ

МȲиᵑ ὑ Ѭ ȲⱢѻ П Ѭẃ ȴ ҵⱢ ҵ ȲⱢᾇ цḘ

П ֥Ἁ ȲἉ Ӣᾬ ֵȲᵮі ֵѬ ȷ в Ɫ ֮

ҵȲỂ ὭӼ ẁ П ֮ȲֽҖ ПѤ ὭȲḕד 10ѣᴟ ד 4ѣᶁ

Єצ ὑױ⇔ҍ( ᴫ Ểᶳ Ȳ2006)ȲҠṓẔ ֮ ἤȴ 

ϡȳ Ѭ  

Ѭ ᴯὑ ᴫ Пϱ ϱὭḋП Ȳ Ɫ ֮Ȳ ḥӥ֮

ӦדḳȲ1961כ 2 иѬ Ȳ и Ɫ 3ᴃȲѻ ӣ Ɫ ṶṮ цѬᵓ ȴ

ҫҵὧ ӼצϚד Пᴃ Ȳױ 4ᴃ֥ Ѭ в ( 1ȳ2ȳ3ȳ4ᴃ)ȲҖ Ѭ ⁄

ѿҵ Пȴ Ѭ ҵ צ ҵ ד Ȳᵀ֪֢ᴃП ṿẔắ Ѭ ⇔

ЛϚȴ ᴫ (ӼҠ ὑ ֮ᶮ)֪ Ὼ ȲⱢ ֵѬ П֮ ȲϷכ

Ɫ ֮ȴ 

Ϯȳ Ѭ  

Ѭ ᴯὑ  Ȳ∂ὑ ד1968 8ѣȲ щ ѬȲ Ѭ 120.39 haȲ

Ѭᴯ 5.4 haȲ Ѭᴯ 27.5 mȲ 3.7 Ė 105 m3Ȳצ 2.9 Ė 105 m3ȴ

в (Pseudorasbora parva)ȳ ᵭ ῲ(Rhinogobius giurinus)ц

(Carassius auratus) ( Ȳ2001)ȴ Ѭ Пӂᶁד2015~2013 Ɫ 10.6 mg 

L-1(Юὑ 6.6~15.9 mg L-1)ȷ Ệ Ɫ 12.1 mg L-1(Юὑ 7.6~16.5 mg L-1)ȷо Ɫ

41.0 mg L-1(Юὑ 30.5~62.8 mg L-1)ȸқ ╓ Ɫ 67.8 (Юὑ 61.0~71.0)ȴ ᴖṕȲ

Ѭ Ѭ ᵧ ᾭ ȴ  

ҳȳ ὭѬ  

ὭѬ ᴯὑ  Ȳ∂ὑ ד1982 3ѣȲ Ὥ Ѭ Ȳ Ѭ 125.42 haȲ

Ѭᴯ 9.9 haȲ Ѭᴯ 26.5 mȲ 3.4 Ė 105 m3Ȳצ 2.9 Ė 105 m3ȴ

ὭѬ Пד2010~2008 Ɫ 9.7 mg L-1 (Юὑ 7.1~12.2 mg L-1)ȷ Ệ Ɫ 48.7 mg 
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L-1 (Юὑ 20.5~144.0 mg L-1)Ȳ ȷо Ɫ 59.7 mg L-1 (Юὑ 15.3~107.0 

mg L-1)ȷ צ ⇔Ɫ 17.1 mg L-1 (Юὑ 4.2~33.0 mg L-1)ȴ ᴖṕȲ ὭѬ Ɫ 

 ֢Ѭ МѬ ᾭᾓ ῏(ᶾṾЏ צ еҨȲ2011)ȴ 

Хȳ щѬ  

щѬ ᴯὑЄύЍᴫҖЍ Ȳ∂ὑ ד1969 2ѣȲ ὑ ȴѬ ẃᴞὑ

 Ḙ ϱ Ȳ Ѭ 146.14 haȲ Ѭᴯ 3.9 haȲ Ѭᴯ 31.06 mȲ

2.5 Ė 105 m3Ȳצ 2.3 Ė 105 m3ȴҠ П ẃ ⱢЄύЍе П Ѭц ị

П ╦ ☼( ӢȲ2007)ȴ щѬ Пד2010~2008 Ɫ 9.5 mg L-1 (Юὑ 6.0~12.4 mg 

L-1)ȷ Ệ ӂᶁ Ɫ 7.5 mg L-1 (Юὑ 5.0~13.5 mg L-1)ȷо Ɫ 21.1 mg L-1 (Ю

ὑ 10.0~34.2 mg L-1)ȷצ ⇔Ɫ 6.7 mg L-1 (Юὑ 4.9~10.6 mg L-1)ȴ ᴖṕȲ щ

Ѭ ПѬ ᾭᾓⱢ  ֢Ѭ М Ṿ῏(ᶾṾЏ צ еҨȲ2011)ȴ 
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ϡ ȳד  ṅשׁ

ȳѬ  

֯Ѭ Ѡ Ȳ Ӣ Ϣ(2007)╓ҏ  ֮ ᾼ ᾜ ⇔ Ȳ ӱᴆ╬ ѹ

ȴ Ѭכ ⇔ПҠ ֪ҔᵶЄ ḛ ȳϢⱢᴆѬ Ὅц Ѭ Ё ҏ ȴ

ẔМȲ Ѭ Ꞌắ Ѭ ᴄ Ȳ╝Ẕ ⇔ Ɫ Ѭ☼ϤἬ ȲṳЛ ҅

ῶѬ ắᴆ╬ȴ ᴖȲụ (2002)ПѬ ὨМȲ Ѭ П ȳ

a ⇔ц ⇔ᶁᵧ ᾭ Ȳѹқ ╓ Ӽ ὑ 50ȲҠṓẒ ᾜᶁ ὑ Ѭ

ȴ֯ ȳ ȳ ȳ ȳḗ   ⇔Ѡ Ȳ⁄ӑ ҏ ’ Ѭ П Ẃȴ

ׁ(2012) ֥ Пד2012~2002 ’ Ѭ ӱȲ   ֢Ѭ (ы ȳӥ ȳ 

Ḙȳ ȳ ὭȳЍᴫȳ Ὑ ȳ щȳᴫ ȳ ȳ )ᶁᵧ ᾭ ȲẔМѿ

ὭѬ П Ệ ȳ ц ⇔Л ֥Ѭ П ȷ щѬ ПѬ ד⁄

ṏȲẔ ⇔ о ᵅȲᵀ צ Ьצ П ᶮȴױҵȲ֢ ᾜ

ᵶ ꜙ Ȳᵀ֪Ɫ Іᵶ Ӽ Ȳ╝ вḥצ оᾼ֚ ȴ 

ȳѬѝ 

╥ Ӣ Ἤ כ῏ П а Ȳ ⇔ᾼ ṿѬӢ ᾬӢӢЛ Ȳᵀ

ᾼ  ⇔ Ȳ Ӣ о ȴϢⱢ♄ ҏПᴆѬ Ғ ֮ᾼ

ϤȲᴖѬ ⁄ќן ֮Ӣ ᾼ о(☻Ẉ Ȳ2001)ȴ

Ѭ ᶁ֮צῶѬ Ӧ Ϥ МȲᴖ ֥֮ϯѬ☼ ȳ  ȳ Ѭѝ ӭᵛ

Ҡ∂Ӵ ѬПןќӂ ȴᵀӦὑה Ɫ ᴖכȲ  Ѭצ   ҵ

ד Ȳṿ ᴄᵂӣ Ѭ ᴩѬ ӻ Ȳ╝Ữ ֥ ќן ѠҠᴷה Ѭӻ

ȴϱ Пןќ ᶁה ὑ’ׂἤᾬ ᾼ І ױȲᴖᵓӣ(box model)ה Лה Ҡᴷ

Ѭ ȲӼҠӣὑ’ׂἤᾬ ֽ CȳNȳPП ( ῠףȲ2000)ȴ☻Ẉ

(2001)v ᵓӣ І ᴷה Є П Ѭӻ ȲᴖẔᴷ Ὠ ӱЄ

֪   10.6щȲ ὑϝῖ 4.8щȲṿẔ ֮₇ ֕ὑϝῖ ȴ 
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ȳ ᾬ 

ѵ Ϣ(1994)П ὨȲҠכ▲    иⱢ 12 ₤ȴ ṼẔἤ ȲҠѿ

иכⱢ ὑᴞ ᾼ Ỵ (Ҕ╗Ӫ - ֮ ᶠ ₤ȳ ẛ -Ӫ ₤ȳḶ ר-

₤ȳ - Ѥ₤ȳ ֮ מּ- ₤ȳ - ₤ 6₤)ếЍ֮ (Ҕ╗Њ

Ṛ -Ѝד≈(Ṟ І)₤ȳ -•ѫ І₤ȳ ר- ₤ȳ - ᵨ Ӧ₤

4₤)Ȳѿц ֥ Ὥ֮( ֥ - ѳ₤ȳ О- ֥ ₤ 2₤)ȴ ᾌ ᵨ

Ӧ(1997)ȳ ᾌ Ϣ(1998)⁄    ᾓ иכ ȳӂ -Ѝ֮Ẓ Ȳṳ֢ẓ 4

Є ₤ Ȳḕ 1 Ҕᵶ Л֝ᾼ ᾬ (ῶ 1-1)ȴ   ᾬ (2011)╓ҏȲ  

֮ Ӣц оП ḇ ᾬԚצ 820 ȲҔᵶ 52 Ȳ І ᾬ 1 Ȳ І

ᾬ 529 Ȳ І ᾬ 238 ȲẔМ оі П Ҝפּ 15.4%Ȳ ӱ֮ױắϢⱢД

ꜙⱢ ȴ ѬӢ ᾬ ᾼֵ ἤҠѿכҏȲ  ֮ ᾼ ֮ ϫи ȴױҵȲ

Ὥ иѻ ╥ Ὥ ц и Ӣ Ἤ Ȳכ ӱЁ І ᾼ ȴ 

ȳѬӢӢᾬ 

Ϣ(2001)֯   12 ѬṆП ▲Ԛ ѬцᾈЀ ד25ּ 39

47 ȲẔМῴ Ѭ צ ד7ּ 11 11 ȲҔᵶ  (Carassius auratus)ȳ (Cyprinus 

carpio)ȳ (Pseudorasbora parva)ȳ Ồ Њ (Puntius snyderi)ȳЄ ѫ (Metzia 

mesembrinum)ȳᾇ (Misgurnus anguillicaudatus)ȳ (Gambusia affinis)ȳ

(Monopterus albus)ȳ ӫ ῲ(Mugilogobius myxodermus)ȳ (Macropodus 

opercularis)ȳ (Channa maculate)цᵦ (Cichlidae spp.) ȲẔМЄ ѫ Бᴞ

Ӑ Ȳ ὑ  ѬṆȲṳ׀ ᴩ╜ ỗ ὑ еᵫⱢɦẔ҃ד2009 С’ṎП

Ӣ ᾬɧȴ 

´ ѝ(2015)֯ Пד2015~2013 цἉ ᾬ ▲ȲԚ ẞ ד13ּ 28

ȲҔᵶ (Konosirus punctatus)ȳ› (Chelon affinis)ȳ ￼ (Chelon 

subviridis)ȳ (Mugil cephalus)ȳӁ (Ambassis buruensis)ȳЄ (Ambassis 

macracanthus)ȳѡӐῧ (Lateolabrax japonicus)ȳ (Nuchequula nuchalis)ȳ ѫ
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(Lutjanus russellii)ȳ (Pomadasys maculatus)ȳ (Acanthopagrus latus)ȳ

(Acanthopagrus schlegelii)ȳ (Acanthopagrus taiwanensis)ȳӂ

(Rhabdosargus sarba)ȳҳ Ѳ (Pelates quadrilineatus)ȳῧṝ (Terapon jarbua)ȳҼ

Ѐ  (Oreochromis niloticus)ȳ֛ᵓ (Tilapia zillii )ȳМ (Bostrychus 

sinensis)ȳ ᶠẛ ῲ(Acanthogobius ommaturus)ȳ Ͽᴡ ῲ( Glossogobius 

olivaceus)ȳ (Periophthalmus modestus)ȳ + ῲ(Psammogobius biocellatus)ȳ

ῲ(Tridentiger barbatus)ȳ ῲ(Tridentiger bifasciatus)ȳ ṍ (Siganus 

fuscescens)ȳМ (Monacanthus chinensis) ᾈЀ Ȳṳѿ ᶠẛ ῲⱢ

ᾬ ȴ ṅשׁ ֥ Ϣ(2001)П ▲Ȳ ӱ ӭ› П Б 21

דּ 41 ȴ Ἁ ᾬ ▲Ԛ ד16ּ 32 ṙ ȲҔᵶ ȳדּ ȳЍדּ

ѳּדȳ ȳדּ ȳדּ ȳדּ ȳщדּ ȳדּ ȳדּ ӕ ȳדּ ȳדּ

ȳדּ ȳḶדּ ȳדּ цדּ ѱ ȲẔМѿדּ Пדּ ׆ ц

Ɫ ȴ 

´ ѝ(2013)╓ҏȲ Ѭ Ԛ ד5ּ 6 ȲҔᵶ ȳ ȳҼ Ѐ  ȳ

ѫ ῲ(Mugilogobius chulae)ȳ ᵭ ῲ(Rhinogobius giurinus)ц (Anabas 

testudineus)ȴẔМ ѫ ῲ ὑ׀ Җ   › Ѐȷ ⁄Бὑ Ӑ

ȲҠṓ Ѭ ắҵẃ Ϥ– ȲᵀЬҺṎ иṇṓᾬ ȴἉ ᾬѠ Ȳ

ד6ּ 10 ṙ ȲҔᵶ ȳדּ ȳדּ ȳЊדּ ┘ȳדּ цדּ Ѐ┘ Ȳדּ

ṳѿЊ Ɫ ṓȴ 

   ῺМ ϟע∂ ᴂЀȲḌ∂ Ϣ(2012)Пׁשṅὑϟ ᴂЀԚ

ד22ּ 35 ȲẔМѿМ (Arius sinensis)ȳ (Coilia mystus)ȳּמ Ѳ ῲ

(Odontamblyopus rubicundus)цҪỚ (Johnius grypotus) Ɫ ȴ ῠ(2013)⁄ὑϟ

ᴂЀ ד63ּ 169 ȲẔМѿ ᶮӭҜצѩẂ ȴỂ (2001)ПׁשṅῶӱȲ

∂ᾘ П ṓЄ₤Ἁ ӢᾬҔᵶṸ ȳ Ѭἤ Ȳֽ (Ulva 

linza)ȳᴮѫ ᶠ (Sargassum henslowianum)ȳ (Ishige okamurai)ȳЄ

(Serpulorbis imbricatus)ȳ (Lunella coronata)ȳ ẛḶ (Saccostrea echinata)ȳОѫ



ȳ Ѭ ȳ цỂ ᴞ Пׁשṅ( 3/3)  

 

8 

Ѐ (Chama dunkeri)ȳ э (Septifer virgatus)ȳЄ Ӱ (Liolophura japonica)ȳ

(Tetraclita squamosa)ȳ ѫḘ (Ocypode stimpsoni)ȳ ѫ (Anomalifrons 

lightana)ȳЄ (Boleophthalmus pectinirostris)Ȳѿц ȳ иӁ ȲҔᵶЛ

(Sternaspis scutata)ȳԓẛ ṜḘ (Nectoneanthes oxypoda)ȳ Ḙ (Perinereis 

spp.)ȳּמ Ѫ Ӱ (Acanthochitona rubrolineata)ȳῧ (Notoacmea schrenckii)ȳ

(Neritina yoldi)ȳ ׂ (Cerithidea cingulata)ȳ Ḷ (Saccostrea 

cucullata)ȳᴎ (Solen strictus)ȳӪ (Balanus albicostatus)ȳἍ ἵ (Uca 

arcuata)ȳѡӐЄ (Macrophthalmus japonicus)ȳ ẛ (Protankyra bidentata)ếᵜ

ᴨ (Watersipora subovoidea) ȴױҵȲ צ Ἠᵐ П Ȳֽ (Ulva 

prolifera)ȳ Ӱ (Ulva intestinalis)ếэӰ (Ulva pertusa) ȴ 

ԃȳ  

  ֯ ᾬ֮ ϱȲ ֙⇔ȳМҙ цМ  ֮֝Ɫὧ◦ Ȳ֝ Ϸᴯὑὧ

Ṹ֮ П ϱȲṿẔ ᵶ П ȴ   Ӑ ѿ ד Ȳ

ד⇔ ȲᵀẒ֮ ד ꜙЄȴ ╥   ẓ ᴥᾼ Ӣ ᾬ Ȳ ϴ

Ѭ ֮ȳ ѿц ֮ӥ ȳ Ὥȳ ȲᶁҠכẞֵ ѹ ᾼ (  

е )ȴṤЭ  ֮ Б ԝϤּנ ᾼ צפּ 387 ȲẔМ Ҝ 34%Ɫ

ЄỨȲҍ Ҝ ПȲװ27% Ҝ 19%Ȳ Ҝ 12%Ȳ Ҝ 4%(М Ӗ

Ȳ2017)ȴ Ṏ Њֽ(2010)П  ԓ ▲╓ҏȲ2010דԚ ד44ּ 158

Ȳ֢֯ ֮ ₤ Ȳѿ Ѭ ֮ц П ȲᴖẔМ ֯

Ἠ Ѡ Ȳᶁѿ Ɫ П֮ ȲԚ 89 ȴ ᴫ Ϣ

(2012)П ӱȲ2012דὑ Ѭ иᵑ 116 99 Ȳѹѿ 1~4ѣ

9~12ѣⱢ ѻ П ѣԌȴ 

ȳӢ Ṇ ᾬ  ה

Ӣ Ṇ ᾬ ╓…ה ֥Ӣ ṆМ֢Ӣᾬ ӻФᵂӣП иέѠᾎȴ

Ecopath with Ecosim (EwE)ⱢῺדẃ ᾛṿӣᾼ ȲҠӣὑ∂ ᾬ ṳה
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Ӣ Ṇ ғ ȴױ М Ecopathסὑ∂Ӵ ᾬ ▐ ȲẔ ∂Ӵὑ Polovina 

(1984) ᾼ ὔ Ȳ֯ה ֥ Ulanowicz (1986)ᾼӢ ∟ȲᴟЭБ ᴟᾪӐ

6.5ȴEcopath Ϡ ᾼ ᾬ оȳẓ оҵȲḆ ẁ иέ(Network analysis)

ғ Ȳ ᾬ Мᾼ ☼֣ȳ☼ ȳ ѿцӢᾬӻФᵂӣ Ӣ ғ ȴ

ῺדẃȲ EwE ӣὑ ᾼׁשṅ ҒȲ ֵֽԅ (Fouzai et al. 2012)ȳ

◦’ (CollĨter et al. 2012) ╜ ȲᶁҠ ӣ EwE ӑẃכ ȴ

Morissette et al. (2010)⁄ EwEӣὑ ◦ ṵ ᾼ טּ …ȴױҵȲӼצ

иׁשṅ ὑ ῏ᾼ’Ṏȳ Ṏ╜ (Piroddi et al. 2011)ȴ Э вӼצ ֵ

ѿ EwE∂ ᾼӢ Ṇ ᾬ Ȳֽה ѬᾈЀ(Lin et al. 2007)ȳϝῖ (Lin et al. 1999)

Є (Lin et al. 2006) ȴẔМӼЛѽ ϢⱢ֪ ᾬ ПׁשṅȲẂֽ(Lin 

et al. 2004)v ѿ EwE ὍП Ѭ ᾬ П ȴ
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ῶ 1-1     ᾬ ₤цẔ иέ 

ᾬ

 
ᾬ  ῴ  М ĄῺכ  

ᾬ

 

ѬӢ 

ᾬ  

1.ӡ ( )₤ 

2. ϡ ( )₤ 

3.☼ ₤ 

4. ֮ - ה ₤ 

5. - ֮ ᶠ - ῧ ₤ 

1. ₤(ᾇ ֮) 

 

ᾬ  

(Ḙ ) 

1. ẛ -Ӫ ₤ 

2. ẛ - ֮ ₤ 

3.Ӫ - ֮ ᶠ ₤ 

1. ֮ -Х Ṑ- ᴎ₤ 

 

ᾬ  

1.Ӫῧ Ὥ - О₤ 

2.Ὥ᷾- ₤(+֮) 

3.ᴒṔ - ₤ 

4. -ừ ₤(ỵӰ) 

1.Ӫῧ Ὥ -Ὥ᷾- ₤ 

2. - -ừ ₤(+֮) 

3. -Ҏ Ѥ₤(ỵӰ) 

4. ≈ד- ₤(ỵӰ) 

Ὥ 

ᾬ  

≈ד.1 ₤ 

≈ד.2 ר- - ₤ 

ר.3 - ₤(+֮) 

4.Ӕ ₤(ỵӰ) 

ר.1 - ₤ 

ר.2 - ₤ 

3.Ӕ ₤ 

ᾬ

 
ᾬ  ῴ  М ĄῺכ  

ӂ

ц 

Ѻ

ᾬ

 

ѬӢ 

ᾬ  

1. ₤ 

2.Ѭ ₤ 

3.Ӂ ₤ 

4. ᴂּמ- ₤ 

מּ.5 -ḈѫӲ₤ 

6.ᴒ - ֮ ₤ 

7. ₤(ᾈ☼) 

8. - ֮ ₤ 

9. ᴎ₤ 

1. -Ѭ - ᴂּמ- ₤ 

מּ.2 -ḈѫӲ-ᴒ - ֮ ₤ 

3. ₤ 

 

ᾬ  

1. -Ͼṭԏ₤(+Ёȳ ֮) 

2. ֮ מּ- ₤( Ёȳ ֮) 

3.Ӫ - ᴎ₤ 

 

 

ᾬ  

1. І- ₤ 

2.Њ Ṛ -Ӫ￼Ѥ І₤(ỵӰ) 

3. ᴏ -   ₤(ỵӰ) 

4. - Ѥ₤(ӂ ֮ ) 

1.Њ Ṛ -Ӫ￼Ѥ І₤ 

2.Ҏ Ѥ-Ѝ ₤(ỵӰ) 
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Ὥ 

ᾬ  

1. ᶠὲ-ד≈ ₤(ỵӰ) 

2.Ӕ ≈ד- ₤(Ṗ֮) 

3. - Ѥ₤(֣ ị֮) 

≈ד.4 ר- ₤(ӂ ) 

1.Ӕ ר- ₤(Ṗ֮) 

ר.2 -Ḷ ₤(֣ ị֮) 

ẃ ȸ ᾌ ᵨ Ӧ(1997)ȷ ᾌ Ϣ(1998) 
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Ϯ ȳ  

ȳ ȳ Ѭ ПѬ ֕о 

П Ѭӻ ЛṾȲѹỂ ᾜֵⱢ ȳ ӥ ᴰ׃ӣ֮Ȳ и₨ ᴆ

Ѭ ҡ ᴆѬ оȲᵀ´ ѝ(2015)╓ҏ Җ ὧ иᵑצ о

(COD) ПᾭᾓȴױҵȲẔв Ἁ ֪ ᵧ ᴥȲѹ ҏ о

ẰȲᶁ ӱ ὧ Бҏ Ѭ ֕о ȴ Ѭ ѽῺדПѬ Ȳᵀụ (2002)

П ▲╓ҏȲ Ѭ Пқ ╓ (CTSI)Юὑ 58.0ᴟ 85.5 Ȳ ӱẔ ὑ ⇔ Ѭ

Ȳ ≈ᴕ ȴ֪ױȲ═ ȳ Ѭ Ѭ Ȳ Ẕ֕о Ȳṳ ҏҠᴩ

П ᾎⱢӐׁשṅПѻ ӭ ПϚȴϢⱢ♄ (ֽᴆѬ Ὅ) ╥ ᴞכ ֮֕

оПѻ֪Ȳ╝ӐׁשṅӼ ▲ Ѭ Ể ПЁ֮ᵓӣѠהȲṳ Ẕ ἤȴ 

ȳ ȳ Ѭ о 

Ɫ ֵѬ ȳ Ἁ ӢᾬП ֮ȲѹӼצ ᾬ ṸѬ П נּ

ȴ ᴖȲῺדẃ МЊ צ Є ֣Ȳ ӱ Ҡ Ӕ о ȴϚ ᴖṕȲ

ᾘ ᾜ ẔϤѬ☼ ц Ѭӻ Ѭѝᾭ ד Ȳ╝Ӑׁשṅ ∂

ПѬѝןќ Ȳṳה ֥ Ệ ѿ Ẕ о ⇔ȴױҵȲ֝ Ӽ ▲ Ể

ПЁ֮ᵓӣ ỰӖṿӣѠהѿ оѻ֪ȴ 

Ѭ ắҵẃ Ϥ– ȲᵀῺדẃ Бὑ П ȲҠṓẔ ֮

ἤȴ ᴖȲ֯ ד2016 Ѭ в  П 1ᴃҵȲᶁ Ϛứ ПѬӢ

ᾬȲẔМϭѿὧ П 4ᴃ Ɫ ȴ МѬӢ ᾬֵⱢѬ ȳӁ ȳ ֮ Ȳ

ḕד ░ ϯПצ Ҡ ḛ ὑ ἉȲ ᴖ Ғ Ѭ о ⇔ȴ֪

ȲⱢױ ᵍ Ѭ о כ ֮☼ҷȲӐׁשṅ ▲ѬӢ ᾬП ṳ оẔ ⇔ȳ

Ӣ Ȳѿẁד ᴯạứӑẃП ȴ 

ȳ √  

Ṏ ᾼѬӢ ᾬȲẔМ √ (Ruditapes philippinarum)Ɫ ֮ỰӖ 
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ϵᵓӣП ȴ֯ ֥ е ’Ṏ› ϯȲ ⇔ Ὅ ṳ ứ֥ừП

Л Ҡ ═ √ П ứ ȲӼצᵓὑ ֮ỰӖП ѝо’׀ȴ

ȲⱢױ֪ ’Ṏ Ә ᵓӣП ȲӐׁשṅ ▲ √ Ȳṳ

Ẕҵ ᶮ ȲѿᵂⱢ∟ иέП ȴױҵȲӦὑϡήṙПӢ ᴯὑв

МȲ╝ ṅᶁשֵׁ ῑ ⇔╓ (condition index, CI)W Ɫṙ ἤ כ ⇔П╓ (ү

צᶾῖԌדּ еҨ иеҨȲ2013)Ȳ֪ױӐׁשṅ Ӽ √ Пῑ ⇔╓

Ȳӣѿᵒ Ẕἤכ ד ȴ 

ȳѬ Ѭ  

  ֮  МȲѹᾈЎ☼ Ȳ╝ὑ ד1995 ∂ ֵ Ѭ ╟ȴ ᴖȲѬ

Ѭ юȲṿẔ ᴆ╬ᾬ П ϩד ȴ ӭ›   ╜ἈБὑ ᶙד2004

ыכ ȳ ȳ щȳ ₨цὧὭѬ ПᴆѬ Ӵцӣљ Џᵂ(ᶾṾЏ

צ еҨȲ2011)Ȳᵀ֢Ѭ ПѬ Ьӑ ᾭ (ᴩ╜ ’ )ȴẔ

МȲ цѬ ᴆ╬ ῏ ыצ ȳ ц ḘѬ ȴ֪ױȲӐׁשṅὑ ד2016

ᴩ ȳ Ὥц щѬ ПѬ ▲ЏᵂȲṳᴞ ד2017 Ѭ Ȳѿ

Ẕ оѻ֪ȴױҵȲ  Ѭ ֪ ֮ …Ҡ ᴆ╬Ȳ╝ӐׁשṅӼ ȳ

Ὥц щѬ Ȳ Ẕ вПḗ ⇔ȴ 

ԃȳӢ Ṇ ѐ⇔ׁשṅ 

Ӣ Ṇ ╓ɦ֯ϚứῈ вȲӢᾬ Ӣᾬ Пכ ɧȲ╝Ӑׁשṅ ▲ ӭҔ

ᵶ Ӣ ῏ȳѬӢ ᾬц Ӣᾬ֪ІȲ Ѭ ȳѬѝ Ӣᾬ֪ІȴӢ Ṇ שׁ

ṅצᵓὑᶺ ӦЄѐ⇔ ֣ Ӣᾬ ПӻФᵂӣȲ֪ױӐׁשṅЭד ὑ ֥

› Пד2 о Ȳṳ ҏᶙ П Ѡ ȴ 
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ҳ ȳׁשṅӭ  

ȸ⇔ד105 ᴩ ПѬѝȳѬ⇔ד1 цӢᾬ ЏᵂȲṳ ▲Ể Ё֮ᵓӣцϢ

Ɫ♄ ᾓȴ ֥֢ ṅѝשׁ Ȳ ȳ Ѭ ȳ цỂ ᴞ ᾓц

ᵓӣ ᶮȲṳ Ḕ ҏҠᴩП ∂ ȴ 

ȸἋ⇔ד106 Пד105 Ȳ ᴩ П⇔ד2 ֮ ▲цѝ ן Ȳ ᴷ ȳ

Ѭ ȳ цỂ ֮Ḃ цᴞ ᵓӣѠהȲṳ ҏҠᴩП ∂ ȴ 

ȸἋ⇔ד107 Пד106 Ȳ ᴩ ӭ ᾬ П═ ἤ ▲цѝ ן ȷ ֥

ד3 Ὠ ᴩӢ ṆиέȲṳӦӢ Ṇׁשṅȳ╓ ӢᾬцеṂ   ֣

֥ П ȴ
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ϡ   ᴩѠᾎ  

Ϛ ȳׁשṅ֮  

ȳׁשṅ֮  

Ԛ 10 (C1~C10Ȳ 2-1)ȲẔМ C1~C8 Ἃ ´ ѝ(2015)П ▲

Ȳṳҫὑ МҶ Ғ C9ȳC10 ȴ Ѭ Ԛ 9 (L1~L9 2-2)Ȳᴕ

вҵ Ҡ Ѭѝӻ֯׀ ᶮȲ╝ὑҵ Ẓ (L1ȳL2)ȷв ⁄֢֯

ᴃᶁ 1 ȲиᵑⱢ 3ᴃ(L3)ȳ 2ᴃ(L5) 1ᴃ(L7)ȷ 4ᴃӼ 2 (L4ȳ

L6)ȷѬ Ҕᵶϱ Ѭᴃ(L8) Ѭϱ Ѭᴃ(L9)Ӽ֢ 1 ȴ 

ȳ ѡ  

иᵑדḕד2018~2016 ȳ╡)װ4 ȳּוȳҍ)Ȳ ▲ѣԌ ԓ֢דѣԌȴӐ

ṅБὑשׁ ד2016 3ѣ(╡)ȳ6ѣ( )ȳ9ѣ(ּו)ȳ12ѣ(ҍ)ȷ2017ד 2ѣ(ҍ)ȳ5ѣ(╡)ȳ

8ѣ( )ȳ11ѣ(ּו)ц ד2018 1ѣ(ҍ)ȳ4ѣ(╡)ȳ7ѣ( )ȳ10ѣ(ּו)ᶙכԚ 12ủП

▲Џᵂȴ
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ῶ 2-1  ֢ ᴯ  

  
 

⇔ ⇔ 

 C1 24° 27.741' 118° 18.176' 

 C2 24° 28.065' 118° 17.812' 

 C3 24° 28.254' 118° 17.954' 

 C4 24° 28.284' 118° 18.418' 

 C5 24° 28.352' 118° 18.586' 

 C6 24° 28.239' 118° 18.599' 

 C7 24° 28.072' 118° 18.622' 

 C8 24° 27.935' 118° 18.535' 

 C9 24ǯ 28.027' 118ǯ 18.045' 

 C10 24ǯ 28.073' 118ǯ 18.349' 

Ѭ  L1 24° 25.523' 118° 13.497' 

 L2 24° 25.538' 118° 13.524' 

 L3 24° 25.439' 118° 13.609' 

 L4 24° 25.458' 118° 13.708' 

 L5 24° 25.372' 118° 13.665' 

 L6 24° 25.405' 118° 13.661' 

 L7 24° 25.296' 118° 13.667' 

 L8 24° 25.319' 118° 13.745' 

 L9 24° 25.166' 118° 13.797' 

Ѭ  N 24° 27.165' 118° 22.978' 

 C 24° 27.113' 118° 22.965' 

 S 24° 27.068' 118° 22.939' 

ὭѬ  W 24° 26.950' 118° 22.254' 

 C 24° 26.980' 118° 22.307' 

 E 24° 26.983' 118° 22.356' 

щѬ  W 24° 27.723' 118° 23.800' 

 C 24° 27.750' 118° 23.842' 

 E 24° 27.790' 118° 23.898' 

ẃ ȸӐׁשṅ



ϡ   ᴩѠᾎ  
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2-1  ᴯ  

ẃ ȸӐׁשṅ 

 

2-2  Ѭ ᴯ  

ẃ ȸӐׁשṅ 
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2-3  Ѭ ᴯ  

ẃ ȸӐׁשṅ 

 

2-4  ὭѬ ᴯ  

ẃ ȸӐׁשṅ 



ϡ   ᴩѠᾎ  
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2-5  щѬ ᴯ  

ẃ ȸӐׁשṅ 


















































































































































































































































































































































































































































































































































































































































































































































































