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ɚ ɛ 

ϢЏὭӘ Ṇ ∂Ӵ,Ҡѿ ▲ Ὥ ȳὭи ѿцὭѤ

ἤ ᾼ оȲẃ ╟П ὨȴⱢϠ ẞЄ ῧїѤᾼӘ Ȳ Ὥȳ

Ὥи ὭѤ Ϯ ᾼ ᾓȳғ цӢᾬӢ о ᾼן ế ᴷ╥Ӈ

ᾼȲӢ ן Ӕ╥ὭиȳὭѤ оЛҠἨ ᾼ Ȳ╝Ӑׁשṅ Ϯױ ᾼ Ғ

ѿ ȲяẔ╥ Ԅᵂ Є ῧїѤϢЏὭӢ  Ḇ П ᴩ ȲѿᵓӑẃӘ

П ᴷȴ 

Ὥ Ȳѿ Є Ὥ оὭ Ё֮ᵓӣ₤П֮ד1993-2002 ᾓȲ

ד1993 ПЁ֮ᵓӣ₤ѿFRAGSTATSד2002 иᵑה Ϛ ἤ ╓ ȳᶮᾭἤ╓

ц֮ ֵ ἤ╓ П֮ ╓ Ȳѩ Ὥ֮֯1993דц2002דᾼЁ֮ᵓӣ ₤ᾼ

֮ ᶮȴׁשṅ Ὠ ӱȲ ╓ ╓ҏЄ ῧїѤᾼ Ὑצ ᾼ ҒȲЄ

ῧїѤ ὭⱢ 64.3haȲᴾὭ 505haᾼ 12.73%ȳᴾὭ ֮ 374haᾼ 17.19̟ ȷᴖЄ

ῧїѤП ὭⱢ167.76haP Ὥ 33.22̟ ȳᴾὭ ֮44.86̟ ȷ Є ῧї

Ѥצ ПὭ₤ ᴾὭ 45.95̟ ȳᴾὭ ֮62.05̟ ȴ֯ᶮᾭ╓ Ѡ Ȳ ӱϠ

ῧїѤצ ПὭ₤Бẓצ ȴӦ֮ ֵ ἤ╓ ᾼ ҒȲ ὙὭד ֯כ

ד2002 ᾼ֮ד1993 Ḇֵ ȴᴎ ȳ▬Ѥȳד≈ Ὥ ⱢЄ ῧїѤП Ὥ

Ἤậ҅Ȳ ὙЄ ῧїѤҠѿ Ẕ҃ Ϛ Ӣ ṏֻȲ֪ױЄ ῧїѤ ֥֯

ү  ֽ оὭ Ӣ ȴ 

Ὥи Ȳ֯ оὭ ϡὭ ד1978 Ὥц1999ד ԄП21דӢЄ ῧїѤ

Ӵ ȳ10%ȳ20%ế 30%ᾼ Ԅ ҳ Ȳḕ Ϯ ȲԚ

12 20m×25mᾼ Ȳиᵑὑ1999דȳ2001דế2008ד ᴩ Ԅ∟ᾼ ▲ȴ

Weibull ⇔ẗ ϡ bȳc ẃ ᾿ иᵉȲṳ K-S ֥⇔ (K-S 

goodness of fit test) ᴩ ȴḆ Њ ȳ ȳ ế֮ ᴩ ▲иέȲṳ Ӧ

ȲӦ ẃ ѤᾼḆ ȴׁשṅ Ὠ ӱȲ Weibull b צ

Ὥ Ғᴖ ҒȲϭѿ Ғᾼ Ɫ ȴ Ԅ ⇔ᾼ ҒȲ֢Ὥи П

Weibull b צ ҒП Ȳ10% Ԅ⇔ᾼWeibull b Ӣᾼ27.46-29.75ד21

ҒⱢ30דӢᾼ32.12-37.23ȷ20% Ԅ⇔ᾼWeibull b Ӣᾼ26.61-34.90ד21

ҒⱢ30דӢᾼ31.81-42.10ȷ30% Ԅ⇔ᾼWeibull b Ӣᾼ23.49-33.61ד21 Ғ

Ɫ Ӣᾼד30 34.78-43.75Ȳ ӱ ԄצᵗὑὭи᾿ ᾼӢ ȳ ὼ ⇔ᾼ Ғȴ֢

ПWeibull c ֯ Ԅ∟Ὑ ᾼЄὑ3.6Ȳᴖᵧ Ң иӁȴᴖ Ӧ20012008-ד

װẒד ▲иέМ Ȳ͂ ὭѤᾼὭѤ֯10̟ ế20̟ Ԅ Ɫ Ȳֵ֯ Ҕᵶ

ὭѤᾼӢ ϯȲ10̟ ế20̟ Ԅ⇔П ȲẔc ЊиᵑⱢ1.87ế1.76ȲὙ ᾼᵧ

ҿ иӁȲӼ Ὑ вБצЊὭѤПҏ ȴ֯ Њ Ḇ ▲МȲ Ὠ ӱѿ װ

… ȳ ế֮ Пד ἤȲ ӱ֯ Бҏד3 щ Ḇ Ȳᴖ10%

Ԅ ֯Њ Ḇ ϱ 9300Nt/haȲὙ ֮ ὑ П 4200Nt/haȳ20̟ Ԅ
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ᾼ 6000Nt/haế 30̟ Ԅ ᾼ 5300Nt/haȲӐׁשṅ ӱ 10̟ Ԅ ᵓὑЄצ ῧї

ѤӃ ѤПḆ Ӣ ȴ 

ὭѤ Ȳ вᴍи Xp.24ȳXp.63ếXp.93П Ѥ ᴩ ậȲӣѿ

ḕדПד Ȳṳᵓӣ SchnuteӢ  ∂ẃה ױ 3 ᴍи ѤᾼӢ פ ȷ

ױ 3 ᴍи ᾎẃḖ Л֝ Ὥи ᾼWeibull Ȳ ᴖ Ԅ∟Ὥи

П оȴׁשṅ Ὠ ӱȲ1999ד Ԅ∟ᴍи Xp.24ȳXp.63ếXp.93 Ѥ֯2007ד ▲

ѿ30̟ Ԅ⇔П ᾿ Ӣ  Ɫ ֵȷᵓӣSchnuteӢ  ה ֥ᴍи ᾎ ᴩ

Ԅ∟ὭиWeibull bȳc ᾼḖ Ȳ Ὠ ӱ ПWeibull b צ Ὥ ᾼ

Ғᴖ ҒȲb Ԅ ⇔ᾼ Ғᴖ ҒȲ Ὑ Ԅᵂ Ҡ‚ ὭѤП᾿ Ӣ ȷ

ᴖ c ᾼ оЮὑ0.58-2.62Ȳᵧ ҿ иӁȴ 

֥ѿϱ֢ ȲЄ ῧїѤ֯ оὭ ᾼӢ  ᶮ ṏֻȲ ⇔ᾼ С

Ṏ ╟Ȳ⁄ ‚ ὭѤᾼЊ Ḇ ὭиӢ Ȳ֪ױ Є ῧїѤ ᴩ Ԅᵂ

Ȳ Ϡḟứ Ԅ ᾼ ⇔ҵȲӼ ᴕ ֢ὭѤᴯ ᾼ ԄѤᾼ Ȳѿц

֢ П ֪ІϚẆԝϤᴕ ȲֽױИ ẞ ⱢὙ ᾼӢ  Ὠȴ 

ɚ ɛWeibull pdfȳᴍи ȳSchnute Ӣ  ȳה Ӣ ȳ оὭ  
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ɚAbstractɛ 

In order to achieve the sustainable management of Swietenia macrophylla. It is necessary to 

collect and predict the status, functions and changes which in the forest level, stand level and tree 

level. The growth and yield are indispensable data in stand level and tree level. Therefore this study 

discussed the changes of three levels, in particular in thinning effect on the stand structure 

development and regeneration of Swietenia macrophylla plantation. In the tree level, we 

investigated the tree core of percentile Xp.24, Xp.63 and Xp.93 sampling tree in each thinning plots 

and got the tree ring data. We used Schnute growth model to estimate the 3 percentiles in different 

time. Finally, we used percentile estimators to got Weibull parameter in different time. The changes 

of stand structure after thinning were detected. The results showed that: the absolute DBH growth 

of each percentile shared the same tendency, and the 30% thinning degree was the most. We used 

Schnute growth model and percentile estimators to calculate Weibull parameter b and c value. The 

result showed that Weibull parameter b value increased with age, and also increased with thinning 

degree. The c value was between 0.58-2.62 and present positively skewed. In the stand level, we 

established the thinning treatment of 10%, 20%, 30% thinning degree and control site by the 

parameter diameter basal area of Swietenia macrophylla which located at 2nd forest 

compartment of Shin-Hua Forest Experimental Station and planting in year 1978 and thinning in 

year 1999. Each thinning treatment has three duplicates and has 12 thinning plots which was 

20m×25m. We carried out plots inventory after thinning separately in year 1999, 2001 and 2008. 

Finally, we used the parameter b and c value of Weibull probability density function to describe the 

diameter distribution. K-S goodness of fit test were used to test the observation data and 

predictvalue. We also inventoried and analysis the number of seedlings, age, height and ground- 

diameter. The thinning effect on the development of stand structure and regeneration of Swietenia 

macrophylla were discussed in the paper. The results showed that: Weibull parameter b value has 

increase along with age. The b value from 27.46-29.75 in age 21 to 32.12-37.23 in age 30 of 10% 

thinning degree. The b value from 26.61-34.90 in age 21 to 31.81-42.10 in age 30 of 20% thinning 

degree. The b value from 23.49-33.61 in age 21 to 34.78-43.75 in age 30 of 30% thinning degree. 

The thinning treatments were useful to diameter growth in stand. Weibull parameter c value was 

bigger than 3.6 after thinning and present negatively skewed. From the inventory in year 2001 and 

year 2008, we knew that the ingrowth number in 10% and 20% thinning degree was better. In 

consider of ingrowth, the c value in 10% and 20% thinning stand were 1.87 and 1.76.The 
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regeneration inventory of seedling in the thinning plot, it was high relationship in power low in 

seedlingôs age, height and place- diameter. The number of seedlings in 10% thinning degree is 

9,300stems/ha. It was high than 4,200stems/ha of control, 6,000stems/ha of 20% thinning degree 

and 5,300stems/ha of 30% thinning degree. In this study, the 10% thinning treatment seemed useful 

to regeneration and growth in seedling of Swietenia macrophylla. In the forest level, this study 

concerned about the landscape change of land-use in the Shin-Hua Forest Experimental Station in 

the year of 1993-2002. FRAGSTATS formula was used to analyze landscape structure index of 

land-use map in year 1993 and year 2002. We selected landscape index such as the general area 

index, the shape index and the landscape diversity index and landscape changes were discussed. 

The results showed that: 64.3ha (12.73%) of the Shin-Hua Forest Experimental Station was 

occupied by pure forest of Swietenia macrophylla, and 167.76ha (33.22%) occupied by Swietenia 

macrophylla mixed forest landscape area under the boundary of 505ha in the Shin-Hua Forest 

Experimental Station (there is 62.05% under the NCHU ownership of 374ha in the Shin-Hua 

Forest Experimental Station). From the results, we found that the 1993-2002 change of mean shape 

index (MSI) different forest type in Shin-Hua. The results showed Swietenia macrophylla related 

mixed forest types have expanded. The information revealed the increasing tendency of Swietenia 

macrophylla by the landscape diversity index. We could explain the forest types were more diverse 

in year 2002 than year 1993. Itôs showed that the Swietenia macrophylla be adaptive to regenerate 

and grow in that area. Swietenia macrophylla is growing well. Because the pure forests of bamboo, 

Tectona grandis and Acacia confusa were substituted by Swietenia macrophylla mixed forests. 

Above all, Swietenia macrophylla was adaptive to regenerate and grow in Shin-Hua Forest 

Experimental Station. If we could give some tending operations, it will promote the seedling 

regeneration and stand growth. Therefore, if we want to apply thinning on the Swietenia 

macrophylla, it is necessary to decide the thinning intensity and consider the tree position, choose 

standard and environment factor, also. 

ɚKeywordsɛ Weibull pdf, Percentile, Schnute growth model, Ingrowth, Shin-Hua Forest 

Experimental Station 

 

 

 



 

 7 

ȳ ›ṕ 

ῧїѤ╥ Ӏ ц֤צ צ ᾼ ὭѤ(tropical timber)ȷ ὑМּר

☺Ȳᴞ 16ѷּנБ֯ѷꜜѤḊ ὔМȲP ϠϚ П ȴ֮Є ῧїѤ(Swietenia macrophylla)

‟֤caobaἨbig-leaf mahoganyȲ╥ ЭӀ ὔᾼѻ☼цѻ ᾼ ῧїѤȲӐᾬ Ὼכ

Ɫ ѤḊṿӣế Ὥ’Ṏ╜ ᾼ їȴ 

Є ῧїѤ֯1992דὍϤCITESᾼ Ԉ̦ȲẔв Ɫ֯ҵ Ȳв ᾬױ ȲꞋ

ȴᴖѹ щ ὭӢṎ֮ᾼӘ (Sustainable management) Ϛ ȲӼ

ᵛἬ צ ἤᵒứ (non-detriment findingȲNDFᵛᾬ ᾼ ὔ Л ֚ ᾬ   ᾼ

׀ Пּד )KȲ ứЛ ֚ц И ҵ ȲCITESᵛ ‚Ɫױ ᾬ ᾼӘ

ὔȲṳ ’‚ ᾬ ᾼӘ (Manoel Sobral Fillho, 2004)ȴ 

ῧїѤѤḊ ϱᾼ ȲṼЛ֝ Л֝ᾼצ֮ Ȳӭ›צЄ ҏЀᾼ Ɫ

ȳ֙Ҽȳᾌᵓ Ṹ Ȳщ Ὥ ϢЏ ᾼ Ѥ Ӽצ ἤȲ֙ҼἬ ᾼ

ῧїѤ 600 m
3
ȷ רּ- ᾌᵓ ṸἬҏЀᾼ Ѥ ȲḕӴѠеѐ Ὼ1800

Ȳ רּ Ὼ3 Ȳү ӭ›ḥצѤḊҏЀᾼ ȲӀ ϱ ѿ Ѐ ⱢѻȲӀ ϱ

ῧ Ѥᾼ Ѥ Єֵ֯30ẞ50аҿҢ( ῶϚ)ȴ 

ῧїѤ֯ӑắД ᾼщ Ὥ ϷṳЛ ȲὭи ⇔ἏἏϚе ҬצϚẒ ᴖ

БȲԛҒѿԄ Ὥ ᾼ ҒȲἕ юṿӣᾼẔ҃ὭѤ цḥצᴕ Є

ῧїѤ ᾼщ Ḇ Ȳѿ כ ῧїѤ ᾼ ѽȴ ḥצὙ ҒҠᵂ Ӣ ᾼ

щ ֮ ế Ғ ӣ Џ ϢЏὭПӢ ϩᾼ Ȳ⁄ӭ›ḕ8400ד m
3ᾼ Ӣ  ᾼ

ѤḊȲ֯12ẞ14ד ᵅὑ֪Ɫ ὭἬ Ὥᾼ Ȳ ╥ ὑЄ ԌЏ ϢЏ

ὭᾼӢ  ȴ Ὥ᷊ Ғ Ὥ ᾼṔᴥȲ ṷ Ҕ╗֯ ӥ ᾼ ὭȴϢ

ЏὭᾼ ȲҠѿ ẁϢ ѤḊȳѤḊ ₇ Ӣ ɎҔ╗ ᵮ׀ɏ Ғᾼ Ḗȴ

֯█ṷᵅ Ὥ ᾼ Ȳ Ὥ╥Ḃ ֮֕ ᾼ ȲӼ╥⌠ щכ Ὥᾼ ȴ

ϢЏὭ֯Ӣ ѤḊϱȲҠѿ ẁ ҒᾼѤḊ ḖȲ֝ Ϸ’ Ϡщ ὭȴἬѿϢЏ

Ὥᾼ∂ ד╥ ᾼѠᾎȴ 

ⱢϠ ẞЄ ῧїѤᾼӘ Ȳ Ὥ Ṏ ╟ᾼ ᴩ ӢᾬӢ о ᾼן

ế ᴷ╥Ӈ ᾼȲᴖӢ ן Ӕ╥Ӣᾬ оЛҠἨ ᾼ Ȳ╝Ӑׁשṅ Ԅᵂ Є

ῧїѤὭи о Ḇ П ᴩ ȲѿᵓӑẃӘ П ᴷȴ 
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Ϛȳ ϢЏὭ֯’ṎᾼṔᴥ 

ῧїѤӦщ Ὥ ẁѤḊӢ Ȳן ὭѤꞋ כ Ὥד Єᾼ ϩȴ ᾼ Ὥ

ӦӢ ẃכȲӭ›ЛҠẞ ᾼ Ὥ ẃכȲҠѿן ᾼщ ὭѤ ẃ юȴ

ᴖӦ ḖẃכȲԓ ῧїѤᾼѤḊ Ḗ ╥ ҒᾼȲ Ѥᾼ Ӧ 1994ẞ 2010

ד1.12%ᾼדȲѿḕד Ғ  ȴv Ӧ1994דᾼ3.21 m
3
 ẞ2010דᾼ3.84 m

3ɎFAOȲ

1997 aɏȴЏ ӣḊП ѤӼ ѿḕ1.20%ד  ȲӦ1994דᾼ1.42 m
3ẞ2010דᾼ1.78

m
3Ȳ ᾼᴷ ד2010֯ Ḗ ҏЏ ϢЏὭᾼ Ӣ  840 m

3П ɎֵFAO 

2000ɏȴ 

ӭ›Є иᾼὭѤӢ ╥ẃᴞὑщ ὭȲԓ ᴷ 3,354ᴍצ m
3ᾼѤḊȲ56%╥

ḊȲ Ḋ╥Ṹ☺ȳ☺ᾼѻ ṿӣѠהȲᴖּר☺ Ṹ☺ȳ ☺⁄ѿЏ Ӣ ѤⱢ

ѻɎFAO, 2000ɏȴ 

FAOɎ2001ɏ ᵫӭ›ѷꜜ326,007צhaᾼ ῧїѤϢЏὭȲ∂Ӵ֯18 МȲѻ

ῧїѤᾼ Ὥ֮иӁ֯֙⇔ҼᴫṸɎ187,500haɏȲ Ɏ4,2000haɏ √ Ɏ3,4000haɏ

ế ᴫ Ɏ21,400haɏȲЄּפᴾѷꜜ ῧїѤϢЏὭᾼ87.4%ȲẔ֮҃ ֽ ɎSri LankaɏȲ

ụҒἮɎBangladeshɏȲἬ  ɎSolomon IslandɏȲӟ қṪɎGuadeloupeɏếỮ ṸɎSamoaɏȲ

ыӂ◦Ԛ 33,300haɎᴾԓ ῧїѤϢЏὭᾼ 10.21%ɏȲẔ҃Ữצ 9

7,807haɎᴾ2.4%ɏȴ 

ϢЏὭҬᴾԓ Ὥ ᾼ 3.5%Ȳᴖ ֮ ᾼϢЏὭҔ╗ ɎMeliaceaeɏדּ

֯вȲ⁄ּפᴾϢЏὭᾼ45%Ȳ Єּ187פᴍ haȴ 

Ὥ᷊ Ғ Ὥ ᾼṔᴥȲ ṷ Ҕ╗֯ ӥ ᾼ ὭȲ ὭᾼὭѤ

Ꞌ ֥Ϣ ѤḊȳѤḊ ₇ Ӣ ɎҔ╗ ᵮ׀ɏ Ғᾼ Ḗ֯█ṷᵅ Ὥ

ᾼ Ȳ Ὥ╥Ḃ ֮֕ ᾼ ȲӼ╥⌠ щכ Ὥᾼ ȴ 

֯ ῧїѤ ẂМȲ ῧїѤᾼщ ὭиӁ ⇔ӂᶁḕе ЛẞϚ ɎPatino 1987, 

Snook 1993, Snook 1996, Patino 1997ɏȲᴖ֯ ᴫ ѿ25דⱢ Ԅ ᾼ ῧїѤȲẔ

ᾼ ⇔Ɫḕе 250פּ ȴ Ӧḕе 1 ẞ250 ᾼḂ ȲҠѿ ӱϢЏὭ֯ ὭЁ֮

ϱȲ ѤḊӢ ѿ ֥ ҒᾼѤḊ ḖȲ֝ Ϸ’ Ϡщ ὭȴἬѿϢЏὭ∂ ╥

ד ᾼѠᾎȲ ᴖϢЏὭᾼӘ , ▲ Ṇ ᾼ∂ӴḆ╥ЛҠἕ ᾼϚ

ȴ 
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ϡȳ ▲ Ṇ  

 
1 Ṇ П ᵂ ᶧ☼  

Ɏ ᴞNoss, 1990ȷ ȳ ᶳכȲ1993ȷSmyth & James, 2004ɏ 

 

1. Ӽ ɜMOɝ 2. ḥ ᵆɜINAɝ 

3. ע ᵆɜDIAɝ 

4.ḮỸ ḥῌ ɜDNDɝ 

5.  ɜPSɝ 

6. ֽ Ю ỸɜMSCɝ 

7. ◗Ɂ ׳

ɜRS/DCɝ 

8. ◗ ≢ ѕ ≢

ԃɜEDBɝ 

9. чᾄɜDPAɝ 

10. ɜMPɝ 

11. ῌчẈɜISɝ 
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Ṇ П ᵂ ᶧ☼ ֽ 1ἬӱȲẔҠиⱢѿϯḔ ȸ 

1. ӭ ɎMOɏȸỗ Ɏ̓͂ṿӣ῏ɏ ḖἨ ῏ᾼӭ ꜜứȲѠ― ứ∟ Ṇ

М цῈ ᾼ ȳậ Ѡᾎȳ ן циέѠᾎ Ḕ ɎSmyth & James, 2004ɏȴ

ױ ◕Ҕᵶ ӭ ц ᾼ ᴷȴ 

2. Ḗ ᴷɎINAɏȸ Ḗᾼ Ȳԛ Ӧ ῶȳ ᶮȳ֮ ȳ ἨẔ҃Ѡ

ᾎҒѿᵧ Ȳṳ ϚḔ ứ ṷ╥צӣᾼȳӇ ן ᾼ ɎIUFRO, 1994ɏȴӢ Ṇ

в ῴḔиⱢ ᾓȳғ ȳ о Д ᴩ ᴷȴ  

ד .3 ɎKDIAɏȸӦѝ ӭ Ὼᾼד Бד ▲цɎἨɏ כὨȴ

Ԓ ứ ӭ ц в╥ᵡẓצ ד ȷ ḥצȲԛϚ Ḕ ֢ Ḗᾼ

ᴩ ᴷȲṳḟứ ן ᾼ ד ȴ ד ῴḔиⱢ ᾼד ἤ ɎҔ╗

цӥ ɏȳ ц ȴ 

4. ḟứ Ḗᾼ ɎDNDɏȸϠ ᾼӭ Ȳ ᾼ ᴩ ᴷṳן ᶙ ד

∟ȲᵛҠṼ ҟЛ֝ ȳῈ ѐ⇔ПЁ֮ȳӢᾬ Ӣ ẃ ᴩ ן ȴ Ӣ

ṆП Ḗ ȲῴḔҠ иⱢ ᾬȳ ᾬế 3 ȴ ѿ ₤ẃиȲҠῴḔи

Ɫ ȳӥ ȳ ế ɎIUFRO, 1994 ɏȴ 

5. ῴ ɎPSɏȸ ֮ ᾼῴ ╥ẞ ֮ ᴩṶ› ц ᴷȲѻ ӭᾼ֯ ᴩ ֥

ӭ П› Ȳ ֮ᾭᾓӑ ֥ в Ἤ Ȳ Ӕ Ԓ ȲѠҠᵓὑӑẃ

Л֝ П ȴῴ ѻ ȳ ѐ⇔цῈ ѐ⇔3 в ᴩ

ᴷȴ  

6. ֮ П ứɎMSCɏȸ֯ ӭ ц Ḗ Ȳṳ ᶙכῴ ∟Ȳ

ậ ṷ֮ ᵂⱢ ᴩ ▲ȲӇ Ṽ ṷ Ԉȹ ӣᴶ Ѡᾎậ ȹֽᴶ

Әϵ ȹᶁ Ϛ ☼ ᴩ ȴῴḔ☼ ⱢṼ ӭ ц ᴷȲ ᴖ

Ԉ ᴩ ᴷȲ ∟ ậ ᵂ цṆ ᴩ ᴷȴ 

7. ▲ȳ ן ɎRS/DCɏȸ ֥ Ȳ ᴩ ֮ П ▲Ȳṳ᾿

ן Ἤ П ȴ ן▲ ᾼи ȳ ᴩ ᴷȴ ▲ῴḔ

иⱢ ᾬ ȳ ᾬ ếЁ֮ 3 ȴ ן ῴḔ иⱢ ȳӥ ȳ

ế ȴ 

8. ▲ ∂ ц ∂ӴɎEDBɏȸ ▲ Ϥ∂ Ἠ ᶮ о∂ ҠиⱢȸ(1)

Ὲ ȳ ᶮ ȷ(2) ἤ ȴ ∂ ᵡ╥ה Ϛה Ȳ ӭῴ
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ḔиⱢ (files)ȳ (records)ȳ (ᴯfields)ȳ (values)ȴ 

9. иέɎDPAɏȸ ἤ П ה о ∂Ӵ і ȷԛᵓӣ֮ Ṇ

ɎGISɏ Ṇ ɎDBMSɏ ἤ Ἠ Сѿ ֥ȴҠ ᴩ

иέѠᾎцᵧ ѠהП ứ ᴷȴ 

10. ɎMPɏȸҔᵶ ᾼꜜứȳ╜ ứȳӭᾼȳװ П ԉ ȳ֤ ứ ȳ

ᴕ ц ẃ ȳậ ȳ Џᵂ П ȳ ҵЏᵂњҌ ứȳ

циέȳ ᵉ ∂Ӵц ᾼᴩṶ ȳ ȳ ҠП Ҡ ӭ

ɎIUFRO, 1994ɏȴ 

11. ᾼиṹṿӣɎISSɏȸ ∂ Ϥ Ṇ П ȲכⱢ Ṇ ПϚ ԌȲṳ

∂ӴϚ ᶙ ᾼ Ṇ Ȳ Ғѿ ȲѿѠ― ậȲ Ở Пи

ȳ ȳ ȳ֥Ẇȳ ꞋӇ׀ ֥ Ȳϭֽה ᴯ ȳЊ ᴯ ц

Ȳᶁ ∂Ӵ ѐ⇔ếứ ȴ 

 

Ϯȳ  

‚ Ὥ ▲(Inventory)Ȳѿḟứ ῧїѤᾼиӁȳ ế’Ṏᾭᾓ

(distribution, population number and conservation status)Ȳѿ֮ Ṇ П ἤ ȳ

ῶӱ ȳῈ ὭѤȳὭиȳ Ὥ צ ȸ 

(1) ὭѤ ʟὭѤᾼ ᾿ ɎDBHɏȳ ɎHɏȳḊ ɎVɏѿцἒױ ᾼ

…Ȳֽ פ ἨḊ Ȳ⁄Ҡה ὭѤ ẃῶӱὭѤᾼἤ ȴ 

(2) Ὥи ʟѿ ȲὭиכ ȳὭи ȳὭиӢ  ȲὭи ᾼ

ἤῶế иᵉ ֥ῶӱὭиἤ ȴ 

(3) Ὥ ʟѿЁ֮ᵓӣ₤ /Ὥ₤ /Ὥד (ҔᵶὭ₤ ȳ ⇔ ȳḊ

)Ȳ ֯Ҡ ѿὭ₤ ȳὭи ȳὭ иӁ ȳὭи ȳὭ

иӢ  ȳὭиḆ ẃῶӱ Ὥ ȴ 

 

2Ɫ ῧїѤϢЏὭὭиӢ  Ṇ ᾼׁשṅ☼ ӣȲ∂ӴϢЏὭ

Ә Ṇ ,Ҡѿ ▲ Ὥ ȳὭи ѿцὭѤ ἤ

ᾼ оȲẃ ╟П Ὠȴ 
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2 ῧїѤϢЏὭὭиӢ  Ṇ  

 

ȳ Ḋ Ѡᾎ 

Ϛȳ Ḋ  

(Ϛ) ׁשṅ  

оὭ ϞМ Є Ὥ Ἤ Ȳᴯὑү о ᵾṭȲֽ 3Ἤ

ӱȲⱢῲ ПѬ ’ׄὭȲὭ Ԛצ 10 Ὥ Ȳ 505.0496е ȲẔМ

Ṃ֮צᴾ131.088е ȲὭ Ԛ373.9226е Ȳᴫ ὧ 120Á21ǋ39ɹȲὧᴟ120Á23ǋȲ

Җ Җ 23Á1ǋ54ɹȲᴟҖ 23°( Ȳ1997)ȴὭ ᵅ Ἰּפ 35еѐȲ

Ɫ ЍȲ Ἰ ⇔ 152.3еѐȲ צ ≡ Пị ҵȲẔ ᶁ ֮ ӂỌᾼ

Ѻ ֮ȴ֪Ὥ Ɫῲ Ѭ ’ׄὭȲ╝Ὥ вἬצ ☼ᶁ ὑῲ ԛ☼Ϥῲ

ȲἬѿῲ ПѬ Ѿԓ ẃᴟὑӐὭ ȴ 

έ 

Schntue 

Ӣ 

  

 

 ה

Ὥ

и

Ḇ

 

Ὥ

и

 

֮

 

ὭиӢ  

ῧїѤϢЏὭὭиӢ  Ṇ  

ῧїѤϢЏὭ Ԅᵂ ϯὭиӢ  Ḇ  

ῧїѤד ѝ ן  

ὭѤ  Ὥи  Ὥ  
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3 оὭ ᴯ  

 

(ϡ) ׁשṅ  

1. оὭ  

֯ оὭ ϡὭ 63 ֮ПЄ ῧїѤ Ὥ֮Ȳ Ӵ12 20m×25mᾼ

Ȳֽ 4ἬӱȲẔ 4ѣȲדⱢ1978⇔ד ⇔Ɫ513 /haȲѻ ѿϯ

ԄⱢѻȲ Ԅ ⇔ѿ Ԅ Ɫ0%( )ȳ10̟ ȳ20̟ ȳ30̟ ҳ Ȳ

ḕ Ϯ Ȳиᵑὑ1999ȳ2001ế2008ד ᴩ ▲ȴ 

֮ᴯὑ оὭ ϡὭ Ȳ1999ד(Ӗ Ԅ (ד88 иⱢA(45 )ȳB(38

)ȳC (30 )ȳD(39 )ȳE(31 )ȳF(32 )ȳG(27 )ȳH(13 )ȳʘ(18 )ȳ

ʙ(19 )ȳʚ(30 )ȳʛ(21 )ȳʜ(7 ) ϫϡ Ȳֽ 5Ἤӱȴ ד ▲ ῶֽ

ῶ1Ἤӱȴ 

 

1 0 0 0 1 0 0 K ilo m e te rs

N

EW

S

1

2

3

4

6

5

7
8

9

10

580 Meter s

550 Meter s

640 Meter s

5 0 0 0 5 0 0 1 0 0 0 M e te rs
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- 

4 оὭ ϡὭ ᴯ  

 

 

 

B

Ԅ⇔10%

A

Ԅ⇔20%

III

Ԅ⇔10%

G

Ԅ⇔0%

H

Ԅ⇔30%

IV

Ԅ⇔20%

II

Ԅ⇔30%

F

Ԅ⇔0%

E

Ԅ⇔0%

D

Ԅ⇔10%

V

Ԅ⇔30%

ЍМ ố

I

Ԅ⇔20%

B

Ԅ⇔10%

B

Ԅ⇔10%

A

Ԅ⇔20%

III

Ԅ⇔10%

III

Ԅ⇔10%

G

Ԅ⇔0%

G

Ԅ⇔0%

H

Ԅ⇔30%

H

Ԅ⇔30%

IV

Ԅ⇔20%

IV

Ԅ⇔20%

II

Ԅ⇔30%

II

Ԅ⇔30%

F

Ԅ⇔0%

E

Ԅ⇔0%

E

Ԅ⇔0%

D

Ԅ⇔10%

D

Ԅ⇔10%

V

Ԅ⇔30%

V

Ԅ⇔30%

ЍМ ố

I

Ԅ⇔20%

I

Ԅ⇔20%

 

 

5 оὭ ᴯ  

 

ЍМ ố 

 ̌  ʂ֮ ᾬ ʟ Ὥ  
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ῶ1 оὭ ϡὭ 63 ֮0%( )ȳ10̟ ȳ20̟ ȳ30̟ ҳ Ȳḕ Ϯ

ד1999 Ԅ ▲ ד ▲ ῶ 

Ԅ⇔  
ד1999

(Nt/ha) 

ד2001

(Nt/ha) 

ד2008

(Nt/ha) 

 E 620 620 620 

0% F 640 640 640 

 G 540 540 560 

 B 460 460 460 

10% D 480 480 480 

 III  580 580 600 

 A 360 400 400 

20% I 360 360 420 

 IV 420 440 440 

 H 260 280 340 

30% II 380 420 440 

 V 140 160 200 

 

 (2) έѤ  

    оὭ ὑ ᴟד2005 Ԛד2007 ҳצ έѤȲẔ ᾿ ȳ ֽῶ 2

ἬӱȴӐׁשṅ ҳױ έѤ ᴩ иέȲӣѿ∂ӴЄ ῧїѤПḊ ה

Ӣ  ן ȴ 

 

ῶ2 оὭ ֮ έѤ 

Ὥ  ӢדӢ  29ד27 

 1164 1093  1-53 14 

᾿ (cm) 37 28.6  25.2 24.9 

(m) 21 21  20.5 18 

 

ϡȳ Ѡᾎ 

(Ϛ) ὭѤ ʟDBHӢ  П о 

ⱢϠ Ԅᵂ Є ῧїѤὭи П ȲᵓӣӢ  ᴩ

МXp.24ȳXp.63ếXp.93ᴍи ѤП ậȲ иέ∟Ȳ ᴩד

ᾼ ȴ ∟ ScnnuteӢ  ה Ἤ П דᾼד Ȳ ֥ᴍи
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ᾎ ᴩ Ԅ›∟Weibull ᾼḖ Ȳѿ Ὥи ᾭᾓȲ ѿ Ԅᵂ

Є ῧїѤὭи П ȴ 

 

(ϡ) ὭѤ ʟSchnuteӢ   ה

Ӣ  Ϛה ╥╓ Ӣ  ᾼ Ȳה Ɫנ ᾬ Von 

Bertalanffy ȲⱢׁשṅ ᾬᾼ ҅ ỪӢ П …Ȳ∟ ᾬ

Richards ҏϚ о ȲᴖⱢἬה ᾼṙ   Ӣ  Ȳ֪Ẕה

MitschlichȳLogisticếGompertzϮ Ӣ  ᴖה ᾛ ӣȴᴖ∟Schunteɔ ӣ

ӢᾬᾼҒ Ӣ (growth acceleration)⁄ ҏϚ Ӣ  ȲẔМȲἬה ᾼҒ

Ӣ ╥╓ѿד Ӣ  (relative growth rate, RGR) z ᾿כ …ȸ

)()()
1

( bza
dt

dz

z
+-=³
Ȳṳ ֥Ẓ ד (T1ȳT2) ẔӢ  (W1ȳW2) ҏSchunte

Ӣ   ⱢȸהȲẔеה

b

TTa

TTa
bbb

e

e
WWWW

1

)(

)(

121 ]
1

1
)([

12

1

--

--

-

-
³-+=

                   

 

ʂ18הМȲWȸӢ    W1ȸῴ ПӢ    W2ȸ ∟ϚדПӢ     T1ȸ

ῴ    T2ȸ ∟Ϛד    aȳbȸ  

ױ Ҕᵶה 8 Ӣ פ Ȳѻ Ӧ a ȳb ȳb=1 ế

aWWTTb )]}//[ln(){( 1212--= ἬḟứȲֽ 6Ἤӱȴ 

 

 

6 SchnuteӢ  П8ה (Schnute, 1981; Feng, 1997) 
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ҫҵȲSchunteӢ  ҳצҔᵶה ȸ 

(a) чפ П (Ts)ȸ 

]
)(

)(
ln[)

1
(

12

12
21

12

bb

baTbaT

s
WW

WeWeb

a
TTT

-

-
³-+=

                  

(b) чפ ПӢᾬ (Ws)ȸ 

    

b

aTaT

baTbaT

s
ee

WeWeb
W

1

12 ]
))(1(

[
12

12

-

--
=

                           

(c) Ӣ  П Є (Wʪ)ȸ 

b

aTaT

baTbaT

ee

WeWe
W

1

12 ]
)(

[
12

12

-

-
=¤

                                  ̓21 

(d) דӻ ПὭ (To)ȸ 

]
)(

)(
ln[)

1
(

12

12
210

12

bb

baTbaT

WW

WeWe

a
TTT

-

-
³-+=

                    ʂ22 

ϱהМȲWȸӢ    W1ȸῴ ПӢ    W2ȸ ∟ϚדПӢ     

T1ȸῴ    T2ȸ ∟Ϛד    aȳbȸ  

 

aếbḟứϠפ ᾼᶮᾭȲ T2>T1ȳW2>W1>0 Ȳ⁄SchnuteӢ 

ҔᵶϠRichardsȳMitscherlichȳLogisticȳGompertzה  quadratic)ה Ӣװȳϡה

growth equation)ȳ ╓ȳ(power growth equation)ה Ӣװ Ӣ ה(exponential 

growth equation)ѿц᾿ Ӣ ה(linear growth equation)Ȳֽ 7 ἬӱȴҫҵȲ

SchnuteӢ  ᾼӕה W1ếW2Ҡѿ᾿ Ӧ М Ȳӕ ứⱢẔ

(Schnute, 1981ȷ Ȳ1989b)ȴ 

Ɏ1989bɏиέүЄ ὭЛ֝ ⇔◊ḏϢЏὭᾼ Ӣ

 Ȳṳ έҏSchnute RichadsҠѿ ҏẒהӕ Пד  ȴה
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7 SchnuteӢ  П8ה Ӣ פ (Schnute, 1981; Feng, 1997) 

 

ᵓӣ SchnuteӢ  ה ֢ Мᴍи ѤПҟӫҙ ד ᴩ

чפ П (Ts)ȳ чפ ПӢᾬ (Ws)ȳӢ  П Є (WÐ)ц

ӻד ПὭ (To) ȲӢ  Мה чפ ҅ῶᾼ╥╓ὭѤӢ   Ӣד

Ӣ  юᾼ ȲẔМȲW1ȳW2Ɫ Ϛד ∟ϚדПӢ  ȲaȳbⱢ

ȲẔ Ὠֽῶ3Ἤӱȴ 

SchnuteӢ  Пה aếbḟứϠפ ᾼᶮᾭȲ ῶ3Мaȳb Ҡ

῀Ӣ פ иⱢẒ ₤Ȳ Ϛ ₤ȸ0<b<1ȳa>0Ȳױ ПӢ פ ⱢἮ ПS

₤Ȳẓצчפ ȳ ѿцT0 ӻȲῶӱד  Ӣד ῴ Ở

ҒȲ֯ ὭѤ Ở Ӣ ᾨȳ чפ ∟ȲӢ  Ȳ ∟ ẞ ȷ

ֽ 7ᾼ(1)ȷ ϡ ₤ȸïblog(W2/W1)/(T2-T1)<aȳbʧ0ȲӢ פ ⱢἮ ПS

₤Ȳẓצчפ ѿц ȲᵀṳЛ ӻȲד чפ ∟Ȳ ∟ ẞ

Ȳֽ 7ᾼ(8)ȴ 
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(Ϯ) ὭѤ ʟ פ ה Ḋ  ה

1. ḟứ פ ȸӦה 1999ȳ2001ế ד2008 ḕѤ ▲П ᾿

Ȳ ֥Ὥ ᶝ ᾼ פ Ṇה ẃḖ ȲӐṆ ╥ᵓӣ Њϡ Ѡ

ᾎȴҔ╗ȸ 

)D(fH =  

(1)
23.1 bDaDH ++=                                                

(2)
baDH =                                                            

(3) baD  .H += 31                                                      

(4) 2)]bDa/(D[ H +=                                                

(5) )D(lnbaH ³+=                                                  

(6) bDa H +=                                                        

ֽϯהМȲHȸ (m)ȷ Dȸ ᾿ (cm)ȷ aȳbȸ ȲẔМ ậד

… (r) Єȳ о (NSE) Њ῏ȴ 

 

2. Ḗ Ḋ ױȸѿה έѤḕדПḊ ȳ ᾿ Ȳᵓӣ

SPSS10.0 иέẃ ᴩḊ Ḗה ȴѿ ▀ еהⱢ› Ḋ  ȸה

cbHaDV =                                                            

ֽϱהМȲVȸḊ (
3m )ȷ Dȸ ᾿ (cm)ȷ Hȸ (m) 

 

(ҳ) Ὥи ʟ ▲  

ὑ20083דѣȲ ϡὭ ᴩḕѤ ▲Ȳ ▲ ӭҔ╗ ȳ

᾿ Ȳṳᵓӣ᾿ иᵉᾎẃ ᴷὭи  

 

(Х) Ὥи ʟὭи иέ 

ᵓӣWeibull ⇔ẗ ᴩὭи П ȲWeibull ⇔ẗ ה

Ɫȸ 

])(exp[))(()( 1 cc

b

x

b

x

b

c
xf -= -

                                       

0²>¤ x     0>b     0>c  
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])(exp[))(()( 1 cc

b

x

b

x

b

c
xf -= -

                                      

Мӕה bếc֯ ᴶϱиᵑ҅ῶѐ⇔ӕ (Scale parameter)ếᶮᾭӕ (Shape 

parameter)ȴ 

 

(г) Ὥи ʟ ֥⇔  

ᵓӣWeibull ⇔ẗ ẃ ᾿ иӁП ὨȲӇ ֥⇔ ẃ

П ἤȲSokal and Rohlf ⱢKolmogorov-Siminov

֥⇔ ѩ қѠ(Chi-square) ứḆⱢ ֥ ᴩ Ȳ֪ ⱢқѠ ứ צ и

ᵉ Ɫ› Ȳᴖ K-S ứ⁄Л ױ Ȳҫҵ ṿӣ K-S

ứἬ П Ὠ Ɫ (֥ ȳ Ȳ1985)ȴױ DnⱢ Є

Ɏmaximum absolute deviationɏȸ 

)()(.max 0 xSxFD nn -=
                                          

ᵛ  F0(x)ʦ ᾼ иӁẗ  

Sn(x)ʦ ᾼ иӁẗ  

 

(ϝ) Ὥи ʟ Њ ▲ 

ⱢϠ ֢ Л֝ Ԅ Ɏ0%ȳ10%ȳ20%ȳ30%ɏ ὑЊ Ӣ Ḇ

П Ȳὑ╥֯20m×25mП вȲҫ Ӵ10m×10mПЊ (ֽ 8 )Ȳṳ

Ẕ вПЊ ᴩ֮ ȳ ᾿ ḕѤ ▲ȷ ∟ Њ ⇔ѿ0.2 m

ⱢϚ Ȳиᵑ֯ вѿцḕ М֢ ậ3 Њ ᵂⱢ ӐȲṳ֯ậ ᾼ

֝ Ȳ ậẔ֮ ȳ ȳד ( ЛṜ1.3 m῏⁄Л ᴩ )Ȳ

Ὥ …ᵒ Њ 0m ᾼ ᾼד ᵂⱢПȲ ∟ ậ П ӣ Microsoft 

Excel 2003 ᴩ ἤȳ ȳֵ ȳה ╓ иέȲѿ ד ȳ֮

ד ѿц ֮ Ϯ Ӣ  Ȳה… ∟ԛ Л֝ Ԅ⇔П ֥

ẆȲ֝ иέϱ Ϯ П …Ȳ ᴖ ẔӢ  ȴ 
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8 ֯20m×25mП вȲ Ӵ10m×10mПЊ ᴩ ѤӢ Ḇ ▲ 

 

(ϥ) Ὥ ʟ֮ ╓  

Ἤ ▲П оὭ ₤Ё֮ᵓӣד2002 оὭ ₤Ё֮ᵓӣד1993

Ȳṿӣּר Ὥ Ἤ ᾼП FRAGSTATS ᴩ֮ ╓ П

ȴ֮ Ἤ ӣП֮ ֽϯ(McGarigal and Marks, 1995)ȴ 

 

1. Ϛ ἤ╓  

(1) Є ѩ(Largest Patch Index, LPI) 

Є Њ ȲLPI Ὼὑ0ȷ Є ᴍиᴍҔᵶ

֮ Ȳ⁄LPI=100ȴLPI ὑ Є ѿ ֮ Ȳ ϱ100

Ɏ ᴍиѩɏȲכ ṕПȲLPI ὑ Є ֮֯ МἬᴾᾼᴍиѩȲһ

ᾼ Юὑ 0̡ 100П ȴ 

)100(

)max(
1

A

a

LPI

n

j

ij

=
=

                                         

ֽϱהМȲLPI╥ Є ѩȲaij╥ i j ȲA╥

֮ (m
2
)ȴ 

(2) ⇔(Patch Density, PD) 

PD ὑד ӭȲ ѿ ֮ Ȳԛ ϱ10000ц100(ⱢϠ

 ha)ȲPD>0 100כ

)100)(000,10(
A

n
PD i=

                                   

ֽϱהМȲPD╥ ⇔Ȳni╥֮ М ӭȲA╥ ֮
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(m
2
)ȴ 

 

2. ᶮᾭἤ╓  

(1) ӂᶁᶮᾭ╓ (Mean Shape Index, MSI) 

Ἤצ Ɫ ᶮἨѠᶮ Ȳ⁄MSI=1ȷ ᶮᾭ ᾼ Л

⁄ Ȳ⁄MSIḥצ ạ֮ ҒȴMSI ὑ   ế ѿ П

ӂѠ Ȳԛ ϱ ȴҠ Ӧ ẃ Ɫ ᶮ ἨѠᶮ ȴ ṕПȲ

MSI ὑ ᶮᾭ╓ Пӂᶁ ȴ 

N

a

P

MSI

m

i

n

j ij

ij

ää
= = -

=
1 1

)
2

(
p

                                         

ֽϱהМȲMSI╥ӂᶁᶮᾭ╓ ȲPij╥ i j ᾼỂ Ȳaij

╥ i j Ȳ ╥́ ȴ 

(2) ӂᶁ ᶮ ⇔(Mean Patch Fractal Dimension, MPFD) 

ὑϚ ϡ ᾼ֮ ᴖṕȲẔ ᶮ ⇔Єὑ1Ȳ Ể Ɫ ᶮἨѠᶮ

Ȳ⁄MPFD Ὼὑ1ȷ Ể  Ȳ⁄MPFD Ὼὑ2ȴMPFD ὑ

Ể Пᴞ ϱ2 Ȳ ѿ Пᴞ Ȳ ѿ֝ד

ӭȴ 

N

a

p

MPFD

m

i

n

j ij

ij

ää
= =

=
1 1

)
ln

ln2
(

                                         

ֽϱהМȲMPFD╥ӂᶁ ᶮ ⇔ȲPij╥ i j ᾼỂ

 Ȳaij╥ i j ȴ 

 

3. ֵ ἤ╓  

(1) Shannon'sֵ ἤ╓ (Shannon's Diversity Index, SHDI) 

֮ ᵶצϚ Ȳ⁄SHDI=0ȷ ᵑ ѩẂ

Ғ Ȳ⁄SHDIӼ П ҒȲẔ SHDI > 0ȴ 

ä
=

--=
m

i

ii ppSHDI
1

)ln(

                                          

ֽϱהМȲSHDI╥Shannonֵ ἤ╓ Ȳm╥֮ М ₤ Ȳ

Pi╥ ֮֯ МἬᴾПѩẂȴ 
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(2) Simpson'sֵ ἤ╓ (Simpson's Diversity Index, SIDI) 

֮ Ϛצ Ȳ⁄SIDIⱢ0ȷ ╥֢ ӭ

иᵉѩẂᴖ Ғᴖ Ғ Ȳ⁄SIDI Ὼὑ1Ȳ0 < SIDI < 1ȴ 

ä
=

-=
m

i

ipSIDI
1

21

                                          

ֽϱהМȲSIDI ╥Simpsonֵ ἤ╓ Ȳm╥֮ М ₤ Ȳ

Pi╥ ֮֯ МἬᴾПѩẂȴ 

(3) ӔSimpson'sֵ ἤ╓ (Modified Simpson's Diversity Index, MSIDI) 

֮ ҬצϚ Ȳ⁄MSIDI ὑ0ȴMSIDI Л֝

ᵑ Ғᴖ ҒȲMSIDI > 0ȴ 

ä
=

-=
m

i

ipMSIDI
1

2ln

                                           

ֽϱהМȲMSIDI╥ ӔSimpsonֵ ἤ╓ Ȳm╥֮ М

₤ ȲPi╥ ֮֯ МἬᴾПѩẂȴ 

(4) Shannon's ᶁл⇔╓ (Shannon's Evenness Index, SHEI) 

֮ М ᵶצϚ ȲἨ ֢ иᵉ Ғכ

ố ⁄SHDI=0ȷ ᵑⱢ Ȳ⁄SHDI=1Ȳһᾼ Юὑ0 

< SHEI < 1ȴ 

m

PP

SHEI

m

i

ii

ln

)ln(
1

ä
=

--

=
                                             

ֽϱהМȲSHEI╥Shannonֵ ἤ╓ Ȳm╥֮ М ₤ Ȳ

Pi╥ ֮֯ МἬᴾПѩẂȴ 
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Ϯȳ ׁשṅ☼  

Ὥ Ὥи ὭѤ
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Ѥ
Ḋ
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Ӣ 

f (֮ ȳ
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оὭ ֮
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Ё֮
ᵓӣ
₤

Ԅ

SchnuteӢ 
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֮ ╓

ᵒ
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Ԅ

Ὠ
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ד
▲

Ԅᵂ Є ῧїѤϢЏὭӢ  Ḇ П
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ȳ Ὠ 

ϡȳὭѤ  

(Ϛ) Xp.24ȳXp.63ȳXp.93ᴍи иέ 

9 Ɫ оὭ Є ῧїѤ֯ ȳ10̟ Ԅ ȳ20̟ Ԅ

ế 30˖ Ԅ ∟Ȳ Ӣ  Ἤ ẞП ᾿ Ӣ 

ᶮȲ М֢ ᴍи ᾼ Ӣ  ҠכҏȲᵛṿ֯Л֝ᾼ Ԅ ϯȲ

֢ ᴍи ֯ Ὥи ᾼᴯ ϱЬ╥֝דᾼȲṳѹẓ֝דצᾼӢ 

ȴ Ұ ȲӼҠ Xp.24ⱢὭивП ѤȳXp.63⁄҅ῶⱢӂ

ᶁѤȲᴖ Xp.93Ҡ ⱢὭивП Ѥȴ 

 

ⱢϠ ϚḔ Ԅ оὭ Є ῧїѤ֯Ӣ П Ȳ

ᵓӣӢ  Ἤ ẞПד ᴩиέȲ DBHᾼ Ӣ  ẃ

ᴩ Ȳ 10ȳ 11ế 12иᵑ҅ῶ оὭ Є ῧїѤ֯ ד1999

╟ᴩЛ֝ Ԅ П Xp.24ȳXp.63ế Xp.93ᾼ Ӣ  Ȳ 10МҠ

ṓȲ П Xp.24֯ӑ Ԅᾼ ᾓϯȲẔӢ  ᾼ Ғᴖצ

ᾼ Ȳ ӱ Xp.24ắẞ ᾨП ᴖӢ ắẞ ạȴ10̟ Ԅ⇔

П Xp.24Ӣ  צ⁄ ᾼ Ғᴖ ҒȲ20̟ ế 30̟ Ԅ⇔П Xp.24

֯ Ԅ∟ẔӢ  ꞋצὙ ᾼ ҒȲ Ԅ∟ ếד2 ϯצד3 П

ȴ 

11Ɫ оὭ Є ῧїѤ֯Л֝ Ԅ П Xp.63ᾼ Ӣ 

Ȳ П Xp.63ᵛṿ֯ӑ Ԅᾼ ᾓἉϯȲẔӢ  оṳЛЄȲ

ὭѤЬ═ ᵧ Ӣ ȴᴖ 10̟ Ԅ⇔П Xp.63֯ Ԅ∟  ȲӢד1

ϯצ П Ȳ ∟ẔӢ  ṳӑצыЄᾼ оȴᴖ 20̟ ế 30̟ Ԅ⇔

П Xp.63֝ ֯ Ԅ∟ ếד2 ϯצד3 П ҵȲẔ П о

ᶮṳЛЄȲ ᴖṕȲѿ 30̟ Ԅ⇔ПӢ  Ғ ֵȴ 

 

12Ɫ оὭ Є ῧїѤ֯Л֝ Ԅ П Xp.93ᾼ Ӣ 

Ȳ МҠѿ Ȳ П Xp.93֯Ӣ  ϱṳ ыЄᾼ оȲꜙ

ᴟ֯ ϯצ∟ד2005 П Ȳׁשᵒױ ПὭѤБắẞ ᾨП Ȳᴖ‚

ṿӢ  ȴᴖ 10̟ Ԅ⇔П Xp.93֯ Ԅ∟  ȲӢד1 ϯצ П

Ȳ ∟ẔӢ  פּצ ᵧ ϯ П ȴ20̟ ế 30̟ Ԅ⇔П Xp.93

֯ Ԅ∟ ד2 ϯצד1 П ҵȲ ∟ПӢ  оṳЛЄȴ 

 



 

 26 

15

25

35

45

1998 1999 2000 2001 2002 2003 2004 2005 2006 2007

Year

D

B

H

(

c

m

)

0%-F24

0%-F63

0%-F93

10%-B24

10%-B63

10%-B93

20%-A24

20%-A63

20%-A93

30%-H24

30%-H63

30%-H93

 

9 оὭ Є ῧїѤ Ԅ∟ Xp.24ȳXp.63ế Xp.93П ᾿ Ӣ  
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10 оὭ Є ῧїѤЛ֝ Ԅ П Xp.24ᾼ Ӣ   
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11 оὭ Є ῧїѤЛ֝ Ԅ П Xp.63ᾼ Ӣ   
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12 оὭ Є ῧїѤЛ֝ Ԅ П Xp.93ᾼ Ӣ   

ҵȲױ 10̟ Ԅ⇔ᾼ 3 ᴍи Ӣ  о ᶮẃכȲXp.24ȳXp.63

ế Xp.93֯ Ԅ∟ Ӣ ϯצꞋד1 П ȷ֯ 20̟ Ԅ⇔ᾼ Xp.24ȳ

Xp.63ế Xp.93ᾼӢ  о ᶮẃכȲẔӢ  Ꞌ֯ Ԅ∟ ϯצד2

П ȷѿц֯ 30̟ Ԅ⇔ᾼ Xp.24ȳXp.63ế Xp.93ȲӼ֝ Ꞌ֯ 3

ҏד Ӣ  ϯ П ᶮȲ֪ױᵒ ױכ П ֪Ϟ ҵ֯

֪Іֽ Ἠ ⇔ ЛᵓЄ ῧїѤПӢ Ἤ ȴ 

 

(ϡ) SchnuteӢ   ה

13ȳ 14иᵑⱢ 10̟ Ԅ П SchnuteӢ  פה

Ȳ Ӧῶ 3МП aȳb Ҡ ῀Ȳ Ӣ  ‹Ɫה Ἤ П Ϛ

₤ȲⱢ  Ӣד ῴ Ở ҒȲᴖ∟ ȴ 15 16и

ᵑⱢ 20̟ 30̟ Ԅ П SchnuteӢ  פה Ȳ ὑЛ ד

ӻП ϡ ₤ȴ 
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13 оὭ Є ῧїѤ П SchnuteӢ  פה  
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14 оὭ Є ῧїѤ ᴩ 10̟ Ԅ П SchnuteӢ  פה  
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15 оὭ Є ῧїѤ ᴩ 20̟ Ԅ П SchnuteӢ  פה  
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16 оὭ Є ῧїѤ ᴩ 30̟ Ԅ П SchnuteӢ  פה
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ῶ 3 оὭ Є ῧїѤ ᴍи П SchnuteӢ  …ה  

Ԅ⇔  ᴍи  W1 W2 a b 
)(

)log(

12

1

2

TT

W

W
b

-

-

 
To Ts Ws TÐ WÐ MSE ₤ 

  Xp.24 1.71E-19 21.52 0.06 0.79 -0.64 1 4.64 3.91 164 28.93 25.85 1 

 E Xp.63 0.16 31.92 0.11 0.22 -0.02 -2.25 11.56 12.2 102 37.73 3.16 1 

  Xp.93 0.85 41.74 0.03 0.92 -0.04 0.35 3.4 4.41 394 68.69 10.51 1 

  Xp.24 0.46 22.82 0.05 1.01 -0.06 0.69 0.57 - 130 32.09 1.45 1 

 F Xp.63 1.08 26.76 0.16 -0.06 2.70E-03 1 9.17 10.58 61 28.01 3.1 8 

  Xp.93 7.98E-20 37.22 0.06 0.83 -0.61 1 3.98 5.53 156 46.96 31.46 1 

  Xp.24 1.07 26 0.12 0 -1.53E-04 -37.67 11.04 10.76 99 29.28 3.92 1 

 G Xp.63 3.10E-22 39.3 0.05 0.71 -0.53 1 8.7 10.36 163 58.66 14.95 1 

  Xp.93 3.30E-17 39.08 0.03 0.77 -0.48 1 10.41 12.51 326 84.67 5.64 1 

  Xp.24 0.33 23.66 0.12 0.21 -0.01 -3.08 9.38 8.11 86 24.96 2.42 1 

 B Xp.63 0.26 32.1 0.08 0.34 -0.02 -1.44 11.45 11.37 134 38.54 5.83 1 

  Xp.93 0.17 44.16 0.09 0.35 -0.03 -0.69 11.43 15.34 161 52.32 2.72 1 

  Xp.24 0.16 31.92 0.11 0.22 -0.02 -2.25 11.57 12.2 106 37.73 3.16 1 

10% D Xp.63 0.85 41.74 0.03 0.92 -0.04 0.35 3.33 4.32 332 68.63 10.51 1 

  Xp.93 1.19E-17 21.5 0.06 0.8 -0.58 1 4.63 3.9 96 28.9 25.87 1 

  Xp.24 1.44E-20 30 0.05 0.75 -0.57 1 6.46 6.68 125 42.49 22.21 1 

 III  Xp.63 1.03 36.62 0.09 0.16 -0.01 1 12.64 14.16 78 42.14 2.61 1 

  Xp.93 1.37E-21 44.88 0.05 0.71 -0.55 1 8.28 11.91 158 67.46 11.86 1 

ȸ-ῶӱḖ ױ    ᴯȸcm 
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ῶ 3 оὭ Є ῧїѤ ᴍи П SchnuteӢ  …ה  

Ԅ⇔  ᴍи  W1 W2 a b 
)(

)log(

12

1

2

TT

W

W
b

-

-

 
To Ts Ws TÐ WÐ MSE ₤ 

  Xp.24 0 33.86 0.07 0.86 -0.57 1 3.26 4.1 126 40.79 93.15 1 

 A Xp.63 1.71 36.06 0.2 -0.82 0.04 - 13.9 17.89 65 37.16 16.26 8 

  Xp.93 1.19 42.48 0.15 -0.12 0.01 - 11.13 17.27 68 44.41 4.6 8 

  Xp.24 0.65 35.32 0.1 0.2 -0.01 -4.67 11.34 14 75 42.67 3.95 1 

20% I Xp.63 0.46 35.9 0.1 0.34 -0.02 -1.44 9.3 12.19 73 41.27 3.33 1 

  Xp.93 0.97 37.8 0.17 -0.51 0.03 - 15.02 18.38 55 41.25 15.9 8 

  Xp.24 0.81 22.48 0.19 -0.4 0.02 - 11.68 10.39 42 24.09 4.99 8 

 IV  Xp.63 1.06 29.84 0.18 -0.59 0.03 - 14.1 14.5 52 31.83 6.23 8 

  Xp.93 0 38.14 0.05 0.78 -0.53 1 5.99 7.74 148 53.64 17.46 1 

  Xp.24 0.98 26.02 0.19 -0.47 0.02 - 11.85 11.98 49 27.22 2.09 8 

 H Xp.63 0 31.9 0.04 0.69 -0.61 1 9.33 10.09 137 55.2 13.42 1 

  Xp.93 0 42.02 0.05 0.77 -0.6 1 5.8 8.95 135 60.05 48.91 1 

  Xp.24 0.98 23.46 0.11 0.51 -0.03 -0.94 5.35 6.4 78 26.01 1.9 1 

30% II  Xp.63 0.86 24.16 0.2 -0.28 0.02 - 9.78 10.35 50 24.99 5.94 8 

  Xp.93 0 33.52 0.06 0.73 -0.57 1 6.7 8.09 121 48.69 18.98 1 

  Xp.24 1.08 29.18 0.12 0.51 -0.03 -0.61 4.87 7.87 50 31.73 7.46 1 

 V Xp.63 0.83 34.04 0.17 -0.56 0.03 - 16.61 17.73 56 39.26 2.19 8 

  Xp.93 0.71 45.66 0.17 -0.16 0.01 - 11.43 18.82 45 47.55 1.96 8 

ȸ-ῶӱḖ ױ    ᴯȸcm
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17ⱢЛ֝ Ԅ ֯ DBH ẞ 1.3mᴯ Ἤ П … Ȳ

ᾼӢ  ẞד37.67- ȳ10̟ד1 Ԅ ẞד3.08- ȳד1

20̟ Ԅ ⁄ ẞד4.67- 1 Ȳᴖד 30̟ Ԅ П ⁄Юὑ

ẞד0.94- ד1 Ȳ ᴖṕȲὭѤ Ở ᴩӢ ᴖ ẞ 1.3mᴯ Ἤ

П ЛẞϚדȴ 

 

 

17 оὭ Є ῧїѤЛ֝ Ԅ ӻПὭד (T0) … 

 

18 19ⱢЛ֝ Ԅ ֯ ẞчפ П ᾼ DBH

…Ȳ ᾼӢ  ẞד0.57 ȳ10̟ד11.56 Ԅ ẞד3.33

ȳ20̟ד12.64 Ԅ ⁄ ẞד3.26 Ȳᴖד14.10 30̟ Ԅ ПӢ 

⁄Юὑ ẞד5.35 ד16.61 Ȳ МҠѿὙ ᾼכҏȲ Ԅ⇔ᾼ

ҒȲẔ чפ П Ὑצ ᾼἋ ȳᴖ чפ ПӢᾬ Ӽצ Ғ

П Ȳ ὙϠ Ԅ ‚ ׀ ѤПӢ ȴ 
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18 оὭ Є ῧїѤЛ֝ Ԅ чפ П (Ts) … 

 

 

19 оὭ Є ῧїѤЛ֝ Ԅ чפ ПӢᾬ (Ws) … 

 

Л֝ Ԅ ẞ ЄӢ  П …Ȳ ЄҠӢ 

Ɫ ẞד61 ȲẔד394 DBHⱢ 28.01cmẞ 84.67cmȳ10̟ Ԅ

ЄҠӢ  Ɫ ẞד78 ȲẔDBHⱢד332 24.96cmẞ 68.63cmȳ

20˖ Ԅ ЄҠӢ  Ɫ 42 ẞד 148 ȲẔד DBH Ɫ

24.09cmẞ 53.64cmȲᴖ Ԅ 30̟ ЄҠӢ  Ɫ ẞד45

ȲẔד137 DBHⱢ 24.99cmẞ 60.05cmȴ 
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(Ϯ)  ᴍи ᾎ 

ᵓӣ SchnuteӢ  ἬḖҏПה DBH Ȳ ҏ Ԅ П∟‹ד1999

Ȳԛ ᴍи ᾎḖ ҏWeibull bȳc Ȳֽῶ 4ἬӱȲẔМ П Eȳ

G ȳ10̟ Ԅ П D ế 30˖ Ԅ П V ⁄ ᾎѿᴍи ᾎḖ

Weibull ȴ 

20ȳ 21иᵑⱢ ẞד1998 ПWeibullד2004 bȳc ȲӦ 20

МҠכҏȲ Ԅ ⇔ᾼ Ғᴖ юȲ Ὑ֯ӑ П ᾓἉϯȲẔ

᾿ ᴖ юȲὭѤ ὑ֝Ϛ᾿ МȲῶӱὭѤӢ  ὑ

ếȴ ᴖṕȲ П b Ԅ ⇔ᾼ Ғᴖ ҒȲ Ὑ Ԅᵂ Ҡ‚

ὭѤП᾿ Ӣ ȴ 21МכҏȲWeibull c ֯ Ԅ∟Ḃ ṳЛὙ Ȳ

П c Ȳ ᾼ Ғᴖ юȲ ὙὭи ПᶮᾭӦҢ иӁ ֣ὑ

J₤иӁȲױ Ὑ в Ḇצ Пҏ ȴ 
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ῶ 4 оὭ Є ῧїѤ ẞד1998 ПWeibullד2007  

Ԅ⇔ 0% 10% 10% 20% 20% 20% 30% 30% 

 F B III  A I IV  H II  

 Ὥ  c b c b c b c b c b c b c b c b 

1998 21 1.51 7.93 1.05 5.83 0.58 1.89 0.73 1.91 - - 2.24 9.56 0.68 3.04 0.58 1.26 

1999 22 1.42 7.60 1.12 6.69 0.63 2.23 0.85 2.48 - - 2.30 10.79 0.76 3.75 0.55 1.22 

2000 23 1.30 7.12 1.17 7.52 0.66 2.54 0.93 2.92 0.95 0.97 2.36 11.96 0.85 4.61 0.50 1.14 

2001 24 1.20 6.65 1.25 8.49 0.68 2.82 0.99 3.23 1.20 0.87 2.42 13.08 0.97 5.68 0.47 1.05 

2002 25 1.10 6.16 1.30 9.38 0.71 3.10 1.01 3.37 0.76 0.52 2.42 13.87 1.10 6.95 0.44 0.95 

2003 26 1.01 5.68 1.39 10.46 0.71 3.30 0.99 3.34 0.55 0.32 2.48 14.84 1.25 8.46 0.40 0.84 

2004 27 0.95 5.28 1.45 11.44 0.73 3.51 0.97 3.23 0.40 0.17 2.48 15.46 1.45 10.38 0.37 0.72 

2005 28 0.87 4.83 1.54 12.59 0.73 3.65 0.91 3 0.25 0.04 3.02 18.67 1.65 12.53 0.35 0.61 

2006 29 0.81 4.43 1.61 13.66 0.73 3.78 0.85 2.73 - - 2.85 18.34 1.94 15.41 0.33 0.5 

2007 30 0.76 4.05 1.69 14.8 0.73 3.87 0.8 2.44 - - 2.62 17.59 2.3 19.05 0.28 0.39 

ȸ-ῶӱḖ ױ  
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ϮȳὭи  

(Ϛ) ▲ 

ὑ Ԅ› (Ӣד23)ȳ2001(Ӣד21)ד1999 ד2008 3ѣ(30דӢ)Ȳ

ῧ Ѥ ӢПד30 12 ᴩ ▲Ȳ ▲ ӭҔ╗ ȳ

᾿ ȴ 

(ϡ) Ὥи иέ 

1. Ԅ ѤПὭи׀  

ῶ 5МȲ…ѿ K-S ứ Ȳ II ПҵȲẔ П Dn Ꞌ

Њὑ D0.01ế D0.05  ȷᴖ 30% Ԅ⇔П II ⁄ ᾎѿ Weibull

⇔ẗ ϡ bȳc ẃ ᴩ Ȳ Пכ ֪Ɫ Ԅ Ὥכ

и Пҿ ὑὙ Ȳ֪ᴖ ᾎṿӣẒ ПWeibullẗ ẃה

ᴩ ȴ 

Ӧиέ ῀Ȳ֢ ПWeibull b צ Ὥ ҒП Ȳѿ

Ғᾼ Ɫ Ȳ Ӣᾼד21 26.22-31.38 Ғẞ Ӣᾼד30

30.71-36.86ȲẔиᵉֽ 22ἬӱȲиӁפ ӦЊ ЄȳӦ

ᵅȲ҅ῶ᾿ Єȷ֯Л֝ Ԅ ПWeibull b ӼצἬ

Ȳ10% Ԅ⇔ᾼWeibull b Ӣᾼד21 27.46-29.75 ҒⱢ 30

Ӣᾼד 32.12-37.23Ȳиᵉֽ  23Ἤӱȷ20% Ԅ⇔ᾼWeibull b

Ӣᾼד21 26.61-34.90 ҒⱢ Ӣᾼד30 31.81-42.10Ȳֽ 24Ἤӱȷ

30% Ԅ⇔ᾼWeibull b Ӣᾼד21 23.49-33.61 ҒⱢ Ӣᾼד30

34.78-43.75ȲẔиᵉֽ 25Ἤӱȴ Ԅ ⇔ᾼ ҒȲẔ ӢПЄד30

ῧїѤWeibull b Ӽצ ҒП Ȳ ӱ ԄצᵗὑὭи᾿

ᾼӢ ȴ Ԅ∟ПWeibull c Ὑ ᾼЄὑ 3.6Ȳᴖᵧ Ң иӁȲ

ὙὭи ѿЄ ѤỰֵȷ Ὥ ᾼ ҒȲc Ḃ ṳЛὙ ȲὭи

Ӽ оЛЄȴҫҵȲ II П ӢЄד30 ῧїѤȲ⁄ ᾎѿWeibull

⇔ẗ Ẓ ẃ ᴩ ȴ 
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22 оὭ 0˖ Ԅ⇔ ׀ ѤὭи о 
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 23 оὭ 10̟ Ԅ⇔ ׀ ѤὭи о 

 

I

0

5

10

15

20

25

1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39 41 43 45 47 49 51

᾿ ( cm)

(%
)

Ӣד21

Ӣד23

Ӣד30

Ӣד21

Ӣד23

Ӣד30
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25 оὭ 30̟ Ԅ⇔ ׀ ѤὭи о 
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ῶ ׀ 5 ѤПWeibull  

  

 

 

BA 

Ԅ⇔ 

21 ד Ӣ

Weibull K-S test   

23 ד Ӣ

Weibull K-S test   

30 ד Ӣ

Weibull K-S test 

 b c Dn D(0.05) D(0.01)    b c Dn D(0.05) D(0.01)    b c Dn D(0.05) D(0.01) 

E 0%  29.1606 3.1601 0.0645 0.4134 0.3450   31.0788 3.2516 0.0745 0.4205 0.3509   33.2391 2.8247 0.0860 0.4168 0.3478 

F 0%  26.2211 4.1959 0.0625 0.4069 0.3395   28.6378 4.5212 0.0625 0.4069 0.3395   30.7192 4.5830 0.1112 0.4205 0.3509 

G 0%  31.3814 6.1793 0.0873 0.4390 0.3663   33.2766 6.0748 0.0569 0.4390 0.3663   36.8563 5.5618 0.1071 0.4350 0.3630 

B 10%  27.4566 3.2774 0.1107 0.4854 0.4050   29.3891 3.5958 0.1366 0.4913 0.4099   32.1204 3.4449 0.1304 0.4800 0.4005 

D 10%  29.5821 3.9065 0.1061 0.4804 0.4009   31.1627 3.9348 0.0833 0.4804 0.4009   36.0436 3.5306 0.1667 0.4699 0.3920 

III  10%  29.7459 4.0188 0.1414 0.4239 0.3537   31.1018 3.8758 0.1276 0.4239 0.3537   37.2300 4.1390 0.1381 0.4277 0.3569 

A 20%  34.8997 4.6732 0.1634 0.5505 0.4593   37.0784 5.0012 0.1333 0.5085 0.4243   42.0961 4.1348 0.1250 0.5459 0.4555 

I 20%  27.9097 3.5169 0.1111 0.5425 0.4527   29.4646 3.5179 0.1667 0.5425 0.4527   32.8656 3.5448 0.0952 0.5023 0.4191 

IV  20%  26.6119 3.7328 0.1619 0.5085 0.4243   29.1023 3.9178 0.1061 0.4966 0.4143   31.8126 3.6294 0.1364 0.4907 0.4095 

H 30%  29.7659 6.3853 0.2179 0.6516 0.5437   29.7769 5.7905 0.1374 0.6269 0.5231   34.7783 5.3898 0.1176 0.5583 0.4658 

II  30%  23.4883 4.1224 0.1366 0.3759 0.3137   27.8253 4.5768 0.1203 0.5153 0.43   - - - - - 

V 30%  33.6110 3.3651 0.2857 1.0202 0.8512   38.6940 4.0562 0.375 0.8424 0.7029   43.7458 4.1080 0.3333 0.7909 0.6599 
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2. Ԅᵶ Ӣ ПὭи  

ὑ ד2008 3ѣȲ 12 ᴩ ▲Ȳ֯ ▲ М

Бצ DBHʨ5cmᾼ ὭѤҏ Ȳ֪ױ 20mĖ25mМП׀ Ѥ

ὭѤ֥ẆᵂϚиέ Ȳѿ Ԅᵂ Ὥи ֯Ḇ ϱᾼ

ȴӦῶ 6Ҡ῀Ȳ K-S ứȲDn ꞋЊὑ D0.01ế D0.05Ȳᵛ

⇔ẗ ֥ Ӣ ∟П᾿ иᵉȷ Weibull c Ҡ

Ȳc ֵЮὑ 1.76-3.6П Ȳиᵉפ ᵧ ҿ иӁȲӼ Ὑ в

БצЊὭѤПҏ ȲᵛБצὙ П ȲяẔ╥ 10̟ ế 20̟ Ԅ⇔

П ȲẔ c ЊиᵑⱢ 1.87ế 1.76ȴ 

 

ῶ 6 оὭ Є ῧїѤ Ҕᵶ Ӣ ПWeibull  

Ԅ BA     Weibull  K-S test 

 Ԅ⇔ Dmin Dmax Dmean  a b c  Dn D(0.01) D(0.05) 

E  11.1 61 29.58  0 33.24 2.82  0.09 0.42 0.35 

F  6.8 41.8 26.36  0 29.25 3.55  0.06 0.4 0.33 

G  20.8 46 34.03  0 36.86 5.56  0.11 0.44 0.36 

B  5 46.8 23.53  0 26.45 1.87  0.2 0.42 0.35 

D 10% 5.6 59.4 28.15  0 31.66 2.31  0.16 0.43 0.36 

III   5 54.1 31.3  0 34.82 2.95  0.16 0.4 0.34 

A  5.2 59.7 29.9  0 33.32 1.76  0.18 0.46 0.39 

I 20% 13.4 49.1 29.6  0 32.87 3.54  0.1 0.5 0.42 

IV   5 49.5 25.98  0 29.13 2.58  0.12 0.46 0.38 

H  5.3 44 30.54  0 33.54 3.98  0.21 0.55 0.46 

II  30% 5.2 47.8 26.52  0 29.41 3.05  0.21 0.47 0.39 

V  9.8 55.5 36.58  0 40.98 2.98  0.4 0.77 0.64 

 

26 ҠכҏȲ0˖ Ԅ П ȲẔ ṳЛὙ Ȳ

иέẔ ֪Ҡ ⱢὭиῈ Ɫ ȲẔ′ ᴖЛᵓЄ ῧїѤ

ѤӢ Ḇ ȷ10̟ Ԅ П Ȳ  Ὑ Ȳиᵉפ ֵᵧ

ҿ иӁȲֽ 27ἬӱȲ ӱ 10̟ ᾼ Ԅ ᵓὑЄצ ῧїѤӃ

ѤП Ӣ ȷ20̟ Ԅ П Ȳֽ 28Ἤӱẓצ Ȳи

ᵉפ Ӽֵᵧ ҿ иӁȲ 10̟ Ԅ ѩȲ20̟ד ᾼ Ԅ

ὑЄ ῧїѤӃ Ѥ֯ Ӣ  ϱẓדצᴿП ὨȴӦ 29

ҏȲכ Ԅ ⇔ᾼ ҒȲẔ 30̟ П Ѥ Ὑ ᵅὑ 10̟

ế 20̟ ᾼ Ȳ Garcia-Cuevas et al(1993)ế Valera et al(2006)Ἤ П

Є ῧїѤ֯ῴ Ӄ ѤӢ  ◕╥ ẻד ȴ 

֯ӐׁשṅМȲ10̟ ế 20˖П Ԅ Ȳ֯ ὭѤПӢ ϱȲὙ

ὑẔ҃ Ԅ ⇔Ȳׁשᵒ֪Ẕϱ ′ Лᴿ ȲӼ

Лֽ 30̟ Ԅ⇔ Ἤ Ȳ֪ᴖצṏֻПӢ  ᶮȴ 
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26 оὭ Є ῧїѤ Ҕᵶ ὭѤПὭи ᶮ 

B

0

2

4

6

8

10

12

14

1 5 9 13 17 21 25 29 33 37 41 45 49

᾿ (cm)

(

%

)

 

27 оὭ Є ῧїѤ 10̟ Ԅ Ҕᵶ ὭѤПὭи ᶮ 
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28 оὭ Є ῧїѤ 20̟ Ԅ Ҕᵶ ὭѤПὭи ᶮ 



 

 42 

II

0

5

10

15

20

25

1 5 9 13 17 21 25 29 33 37 41 45 49

᾿ (cm)

(

%

)

 

29 оὭ Є ῧїѤ 30̟ Ԅ Ҕᵶ ὭѤПὭи ᶮ 

(Ϯ) Ὥи  

1. Ḗ Ḋ  ה

(1) έѤ  

оὭ ὑ ᴟד2005 Ԛד2007 ҳצ έѤȲẔ ᾿

(cm) иᵑⱢ 37, 28.6, 25.2, 24.9(cm), (m) иᵑ 21,21, 20.5, 18 

mȴӐׁשṅ ҳױ έѤ ᴩ иέȲӣѿ∂ӴЄ ῧ

їѤПḊ ȴᵓӣה έѤЛ֮֝ П ᾿ Ẕ ӫ⁴⇔Ȳ

ᴩ ӫ᾿ ҟӫ᾿ ᾼ …ȴ 

(2) ӫ᾿  ה…

ӴѤḊ Ɫ ӫ᾿ ȲᴖӣḊḊ Ἠ ᵮ׀ПӢᾬ ᴷ ṳЛᵶ

ӫȲἬѿ ∂Ӵ᾿ ӫ᾿ ᾼ …Ȳѿױҳ П ӫ᾿ ҟӫ

᾿ Ȳᵓӣ SPSS10.0 ᴩиέȲẔ Ὠֽῶ 7Ȳṳ╚ R2

Є῏ȲⱢ ӫ᾿  ȴה…

ῶ 7 оὭ ֮ҳ έѤПҟӫ᾿ (Dib) ӫ᾿ (Dob) … 

  е 2R ה        

1-53 9438.0)(4333.1)( DibDob =  9998.02 =R  31 

14 5165.4)(0911.1))(0002.0()( 2 ++-= DibDibDob  9996.02 =R  38 

1093 1596.4)(108.1))(0003.0()( 2 ++-= DibDibDob  9995.02 =R  33 

1164 183.2)(1189.1))(0002.0()( 2 ++-= DibDibDob  9996.02 =R  28 

4 ֥Ẇ 000003.0)()(000002.0)( 1245.0 -+= DibDibDob  9999.02 =R  85 

ɾהМȸDobⱢ ӫ᾿ ȷDibⱢҟӫ᾿ ȷ
2R ȸḟứ…  
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(3) ӫḊ  

ᵓӣ έѤПҟӫ᾿ ϱ Ḗ П ӫ᾿ Ȳה… כ

ӫ᾿ ȲṳѿױḖ ḕדП ӫḊ Ȳ SPSS10.0ѿ ▀ е

Ḗה ӫḊ ה ҟӫḊ Ȳה Ὠֽῶ 8Ἤӱȴ 

i. פ  ה

ѿ ד2008 ▲П ц Ȳ ֥ פ МȲהʂ11ה Ὠѿ

)log(* DbaH += ṾȲиᵑḖ ҏ aȳb ӕ Ȳ֢ П פ ה

Пӕ ֽῶ 9Ἤӱȴ 

 

ῶ 8 оὭ ֮ҳ έѤ ӫḊ ה ҟӫḊ  ה

 
Ὥ  

 (Ӣד)
Ḋ  ה е     ה R

2  
 

1-53 29 ҟӫḊ 361.0081.300000728.0 ה HDV=  99722.02 =R  

  ӫḊ 3279.02384.300000442.0 ה HDV=  99655.02 =R  

14 29 ҟӫḊ 3197.08758.200001764.0 ה HDV=  99925.02 =R  

  ӫḊ 3072.09236.200001531.0 ה HDV=  99917.02 =R  

1093 27 ҟӫḊ 2951.07433.200006886.0 ה -= HDV  83506.02 =R  

  ӫḊ 48.40286.000000056.0 ה HDV=  99798.02 =R  

1164 27 ҟӫḊ 2581.18117.100002522.0 ה HDV=  99682.02 =R  

  ӫḊ 3333.17331.10000276.0 ה HDV=  99630.02 =R  

4 ֥Ẇ ҟӫḊ 3047.1836.100002048.0 ה HDV=  95217.02 =R  

  ӫḊ 3392.1816.100002061.0 ה HDV=  95126.02 =R  

ɾהМ VȸḊ (m
3
)ȷ Dȸ᾿ (cm)ȷ Hȸ (m)ȷ 2R ȸḟứ…  

 

 

 

 

 

 

ῶ 9 оὭ П פ  ה
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 Ԅ⇔ 
 Ӣד30 

 a b R
2
 NSE 

E 0%  -5.0793 6.2290 0.6869 0.7267 

F 0%  -6.0831 6.8907 0.7768 0.6297 

G 0%  -2.8466 5.6525 0.8096 0.5870 

B 10%  -8.6315 6.5974 0.5980 0.8015 

D 10%  5.1030 2.9567 0.3119 0.9501 

III  10%  9.7552 2.2528 0.3184 0.9480 

A 20%  8.8444 1.7841 0.1082 0.9941 

I 20%  5.5313 3.8522 0.6708 0.7416 

IV  20%  -7.2654 6.7372 0.5219 0.8530 

H 30%  -2.2859 4.8516 0.4410 0.8975 

II  30%  0.3374 4.8566 0.7231 0.6907 

V 30%  -4.4694 5.6389 0.6920 0.7219 

МȲDȸה ᾿     Hȸ     aȳbȸӕ     NSEȸ о    

SE= )
n

1

n

1
S

21

p ö
÷

õ
æ
ç

å
+ ȲNSE=SE о 2R ȸד …  

ii.  ᴷ 

ᵓӣ᾿ иᵉᾎц פ ȸה )D(nlbaH ³+= Ḋ ȸẃה ᴷ

ӢПד30 оὭ Є ῧѤПὭиḊ Ӣ  Ȳ Ὠֽῶ 10Ἤӱȴ 

ῶ 10 оὭ ӢЛ֝ד30 Ԅ⇔ПὭиḊ Ӣ   

 
BA 

Ԅ⇔ 

ứ Ḋ

Ӣ   

(m
3
) 

ӂᶁḊ  

Ӣ   

(m
3
) 

ӂᶁḊ

Ӣ 

(m
3
/ha) 

E 0% 2.4198  0.3457  6.9138 

F 0% 1.6401  0.2343  4.6859 

G 0% 5.0549  0.7221  14.4427 

B 10% 1.6326  0.2332  4.6647 

D 10% 3.1531  0.4504  9.0089 

̧ 10% 5.8635  0.8376  16.7528 

A 20% 2.8764  0.4109  8.2184 

Ƚ 20% 3.5258  0.5037  10.0738 

̨ 20% 1.7238  0.2463  4.9251 

H 30% 3.0616  0.4374  8.7475 

̦ 30% 2.7861  0.3980  7.9602 

̩ 30% 2.2826  0.3261  6.5216 
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(ҳ) Њ Ḇ ▲ 

ⱢϠ Л֝ Ԅ ὑЊ Ӣ Ḇ Ἤ Пכ Ȳ֯

20m×25mП вȲҫ Ӵ 10m×10mПЊ ▲ Ȳ ד

ȳ֮ ד ѿц ֮ Ϯ Ӣ  … ᴩиέ ȲѿϠ

Ԅ∟ ד ѤḆ Ӣ ᾼ ȴӦῶ 11 ῀Ȳ10% Ԅ Њ

֯Ḇ ϱὙ ᾼ ὑẔ҃ ȴ 

 

ῶ 11 Њ ▲ Ὠ 

Ԅ⇔  Њ  
 ֮ ᾿ иᵉ 

(cm) 

иᵉ 

(m) 

Ὥ  

(yr) 

    Max mean min Max mean min Max mean min 

 

E 44  23.86 10.18 1.36 1.05 0.62 0.15 6 2.47 1 

F 20  26.44 10.64 4.11 1 0.65 0.25 6 3 1 

G 63  50.45 19.48 1.52 4.85 2.6 1 - - - 

10̟  

B 54  67.44 13.80 2.49 4.6 0.87 0.17 - - - 

D 108  30.38 11.53 1.73 1.8 0.7 0.15 - - - 

III  116  53.27 7.18 1.12 3.2 0.51 0.12 - - - 

20̟  

A 121  68.45 16.81 1.66 6.8 1.23 0.09 - - - 

I 19  21.73 12.45 3.27 1.35 0.78 0.25 6 3.25 1 

IV  39  61.92 24.28 3.13 4.8 1.66 0.28 - - - 

30̟  

H 55  49.1 8.74 1.32 3.2 0.69 0.13 - - - 

II  28  31.23 23.09 5.04 4.5 2.40 0.35 6 3.25 1 

V 76  32.9 9.72 2.3 3 0.74 0.22 - - - 

 

1. Ὥ П … 

Пậ Ɫ 19 Ȳ ⇔ 0.15 mᴟ 1.05 mȲὭѤד Є

ᾼ 6 ӢȲֽד 30Ἤӱȴ֯ Ԅ⇔Ɫ 10%ᾼ МȲ Ӑ Ԛצ 29

ȲẔ 0.2 mᴟ 1.80 mȲ Єד ⁄Ɫ ӢȲֽד5 31Ἤӱȴ֯

Ԅ⇔Ɫ 20%ᾼ МȲἬ ▲ẞᾼ Ҭצ 8 ȲẔ 0.35 mᴟ

2.65 mȲ Єד צ⁄ ӢȲֽד6 32Ἤӱȴ֯ Ԅ⇔Ɫ 30% МȲ

Ӑ Ԛצ 20 ȲẔ 0.25 mᴟ 1.35 mȲ Єד צ⁄ ӢȲד6

ֽ 33Ἤӱȴ 
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30 П Ὥ … 

 

 

31 Ԅ⇔ 10%П Ὥ … 

 

 

 

32 Ԅ⇔ 20%П Ὥ … 
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33 Ԅ⇔ 30%П Ὥ … 

 

֯ Ὥ П МȲ⁄ѿה… … Ɫ йȲֽῶ 12ἬӱȲ Ԅ

⇔П ҒȲẔװѠӼצ ҒП ȴ 

ῶ 12 Ὥ П  ה…

Ԅ⇔ Y=aX
b
 R

2
  

 y = 3.4204X
(0.7337)

 R
2
 = 0.6775 

10% y = 3.0184X
(0.8035)

 R
2
 = 0.7247 

20% y = 3.4064X
(0.8685)

 R
2
 = 0.792 

30% y = 4.0595X
(1.024)

 R
2
 = 0.7685 

Xȸ    YȸὭ  

 

2. ֮ Ὥ П … 

֯ П 19 ѤМȲẔ֮ 1.30 mmᴟ 24.2 mmȲὭѤ

ד Єᾼ ӢȲֽד6 34Ἤӱȷ֯ Ԅ⇔Ɫ 10%ᾼ МȲ֮

2.59 mmᴟ 30.30 mmȲ Єד צ⁄ ӢȲֽד5 35Ἤӱȷ֯ Ԅ⇔

Ɫ 20%ᾼ МȲ֮ 5.41 mmᴟ 33.51 mmȲ Єד צ⁄ ד6

ӢȲֽ 36Ἤӱȷ֯ Ԅ⇔Ɫ 30%ᾼ МȲ֮ 3.01 mmᴟ 23.6 

mmȲ Єד צ⁄ ӢȲֽד6 37Ἤӱȴ 
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34 П֮ Ὥ … 

 

y = 0.4216x
0.7194

R2 = 0.7419

0

1

2

3

4

5

6

0 10 20 30 40

ŧƬƬŨ

Age

 
35 Ԅ⇔ 10%П֮ Ὥ … 

 

y = 0.2833x0.9232

R2 = 0.8329
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36 Ԅ⇔ 20%П֮ Ὥ … 

Y=0.2833X
0.9232

 

R
2
=0.8329 
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y = 0.243x1.0112

R2 = 0.8489
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37 Ԅ⇔ 30%П֮ Ὥ … 

 

֮֯ Ὥ П МȲ֝ה… ѿ … Ɫ йȲֽ ῶ 13ἬӱȲ

Ԅ⇔П ҒȲẔװѠӼצ ҒП ȴ 

 

ῶ 13֮ Ὥ П  ה…

Ԅ⇔ Y=aX
b
 R

2
  

 y = 0.7026x
0.5506

 R
2
 = 0.7734 

10% y = 0.4216x
0.7194

 R
2
 = 0.7419 

20% y = 0.2833x
0.9232

 R
2
= 0.8329 

30% y = 0.243x
1.0112

 R
2
 = 0.8489 

Xȸ֮    YȸὭ  

 

3. ֮ П … 

П֮ 1.30 mmᴟ 24.2 mmȲ ⁄ 0.15 mᴟ 1.05 

mȲֽ 38Ἤӱȷ֯ Ԅ⇔Ɫ 10%ᾼ МȲẔ 0.2 mᴟ 1.80 mȳ

֮ 2.59 mmᴟ 30.30 mmȲֽ 39Ἤӱȷᴖ֯ Ԅ⇔Ɫ 20%ᾼ

МȲẔ 0.35 mᴟ 2.65 mȳ֮ 5.41 mmᴟ 33.51 mmȲֽ

40Ἤӱȷ֯ Ԅ⇔Ɫ 30%ᾼ МȲẔ 0.25 mᴟ 1.35 mȲ֮

3.01 mmᴟ 23.6 mmȲֽ 41Ἤӱȴ 

Y=0.243X
1.0112

 

R
2
=0.8489 
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y = 18.239x1.3779

R2 = 0.9366

0

5

10

15

20

25

30

0 0.2 0.4 0.6 0.8 1 1.2

H(m)

m

m

 

38 П֮ … 

y = 18.239x1.3779

R
2
 = 0.9366

0

5

10

15

20

25

30

0 0.2 0.4 0.6 0.8 1 1.2

H(m)

m

m

 

39 Ԅ⇔ 10%П֮ … 

y = 14.775x0.9271

R2 = 0.9235
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֮֯ П МȲ֝ה… ѿ … Ɫ йȲֽῶ 14ἬӱȲ

Ԅ⇔П ҒȲẔװѠӼצ юП ȴ 

ῶ 14 ֮ П  ה…

Ԅ⇔ Y=aX
b
 R

2
  

 y = 18.239x
1.3779

 R
2
 = 0.9366 

10% y = 15.333x
1.0839

 R
2
 = 0.92 

20% y = 14.775x
0.9271

 R
2
 = 0.9235 

30% y = 16.041x
0.9855

 R
2
 = 0.8573 

Xȸ    Yȸ֮  

 

ҳȳ Ὥ  

(Ϛ) оὭ Ё֮ᵓӣᵒ   

Ё֮ᵓӣ₤ѻ ֯ Ё֮ᵓӣП ᾓȲϚ ậ ױ ᶁ ὑ

Ὲᵒ ȲᴖẔ ⇔ ậḟὑᵒ ᶾ ц Ὲ ѱП₇ Ȳᴖ Ὲ ѱ

ὑ έ⇔ᾼ ȲẔ֯Л֝ᾼЁ֮ᵓӣ₤ϱ Л֝ᾼצ ἤ

Ȳ֪ᴖ ӣὑЁ֮ᵓӣ₤ П Џẓ( Ȳ2004)ȴӐׁש

ṅПЁ֮ᵓӣ₤֪ Ὥ ֵᵧ ӻᾭ ȲЛ֝ ᵧ ֵ ֥Ȳ

╝Ẕᵓӣ₤ и ᵑ Ɫ ȴ 42Ɫ 2002Ё֮ᵓӣ₤ᾼᵒ ὨȲ

ẔМѿЄ ῧїѤ(ᵶ Ὥ Ὥ)Ɫ ֵȲ 226.37haȲẔװⱢ

гӧ֥ (ᵶ Ὥ Ὥ)Ɫ 62.86haȳ ὰ (ᵶ Ὥ Ὥ)26.95haȳ

ᴎ 18.19haȳ (ᵶ Ὥ Ὥ )11.11haȳ▬Ѥ (ᵶ Ὥ

Ὥ)2.31haцד≈ (ᵶ Ὥ Ὥ)4.61haȴ 

 

ПЁ֮ᵓӣ₤ҏד2002 Ϡ֢ ӻᾼ ᶮȲ Є ῧїѤ

ᴖṕȲ֯ ᾼד1993 Ὥᴾ 20haȲ Ὥѻ ╥ ≈ד ⱢѻȲẔװⱢ▬

Ѥȳ Ѥȳ ếᴎІȲֽ 43ἬӱȴᵀẞϠ Єד2002 ῧїѤ

Ὥᾼ и⁄ᴾϠ 64.3haȲ Ὥѻ ╥ ᴎІⱢѻȲᴾϠ 35.2haȲẔ

Ꞌ╥ Ẕ҃ ӻᴖכȲἬӱȴ 

 

ֽ 45ἬӱȲ оὭ ᴎὭ ᾼד1993 128.91haẞֽ 46

ἬӱП ᾼד2002 18.19haȲ ᴎὭ Ὑ ᾼ юȲҫҵȲ оὭ 2002

֢ד ᴎὭ ӻᾼ ᶮϷ ֵȲẔ ᾼ ֪Ҡ ╥ᴎὭן Л

ṾȲ ᴎὭᾼԄ Ἠ῏ Ẕ҃ Ϥ–ȳậ҅ȴ 
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42 оὭ 2002Ё֮ᵓӣ₤  

 

43 оὭ Єד1993 ῧїѤ

ᾼ ӻ ᶮ 

 

44 оὭ Єד2002 ῧїѤᾼ

ӻ ᶮ 

 

45 оὭ ᴎὭиᵉד1993 ᾓ 

 

46 оὭ ᴎὭиᵉד2002 ᾓ
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(ϡ) ֮ ╓  

ếד1993 ПЁ֮ᵓӣ₤ѿד2002 FRAGSTATS иᵑה Ϛ

ἤ╓ ȳᶮᾭἤ╓ ц֮ ֵ ἤ╓ ϮЄ П֮ ╓ Ȳ

Ẓ МȲ ҏ ᾼ ₤╚ҏẃСѿ Ȳ Ὠֽῶ 15Ἤӱȴ 

 

ῶ 15 оὭ  ₤ПЁ֮ᵓӣד1993-2002

Ὥ ₤ ֮ ѩ(˖) 
Є ѩ ⇔ 

ᶮᾭ╓  ᶮ ⇔ 
(˖) (no./100ha) 

 2002 1993 2002 1993 2002 1993 2002 1993 2002 1993 ⇔ד

гӧ֥ +Є  0.69 0.84 0.69 0.43 0.2 0.4 1.99 1.5 1.37 1.34 

Ὠ  1.73 0.05 0.28 0.05 4.3 0.2 1.43 1.12 1.4 1.35 

Є + Ѥ 1.01 0.45 1.01 0.45 0.2 0.2 3.21 1.82 1.45 1.37 

Є +  0.77 7.47 0.77 6.18 0.2 0.99 2.24 2.18 1.39 1.4 

Є +▬Ѥ 2.71 1.81 1.48 0.67 1.17 1.39 1.71 1.83 1.37 1.4 

Є +ᴎ 0.24 6.97 0.24 1.75 0.2 3.96 1.62 1.94 1.37 1.41 

Є  4 12.73 1.85 1.87 1.76 7.92 1.69 1.9 1.38 1.41 

≈ד  7.37 0.71 3.71 0.2 5.27 1.39 1.76 1.6 1.41 1.41 

 6.56 0.92 4.08 0.29 3.9 0.99 1.76 1.86 1.41 1.41 

гӧ֥  5.98 6.27 3.66 1.95 1.17 3.37 2.29 2.03 1.41 1.42 

Є ≈ד+  14.64 0.36 10.37 0.36 1.37 0.2 2.21 2.33 1.38 1.43 

ᴎ 26.18 13.11 1.64 0.83 25.77 18.81 1.74 1.78 1.41 1.43 

 0.19 0.06 0.17 0.06 0.39 0.2 1.38 1.65 1.4 1.44 

ὰ  0.04 0.11 0.04 0.1 0.2 0.4 2.06 1.42 1.53 1.46 

Ѥ 3.86 0.12 2.14 0.07 1.95 0.4 2.2 1.92 1.45 1.46 

Ӣ֮ 2.33 2.28 0.38 0.36 5.47 7.72 1.47 1.64 1.41 1.48 

֮ 1.4 1.44 0.34 0.28 2.93 8.12 1.5 1.52 1.41 1.48 

▬Ѥ 2.68 0.77 1.05 0.3 2.73 0.99 1.56 2.42 1.4 1.49 

Ѭ  0.92 0.51 0.4 0.21 3.32 3.96 1.71 1.42 1.46 1.49 

∂֮ 1.79 1.61 0.16 0.12 9.96 16.04 1.29 1.3 1.42 1.49 

 

4. Ϛ ἤ╓  

Ϛ ἤ╓ ╥╓Ể ȳ ȳ П Ȳѻ ֯

ế צ П ȷ ὭѤ ЄȲ҅ῶ ֯ Ӣ ṏֻȴḕ

ếỂ ᾼ оᾼ ᶮҠѿч╣ҏ█ Ὥ₤ П Ɏ

ᶳכȲ1997bɏȴӦ 47П֮ ѩ╓ МҠכҏד≈ Ὥ(7.37
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˖-0.71̟ Ὑצ( ᾼ юȷЄ ῧїѤ ὭἬᴾᾼѩẂЄ Ғ(4˖

-12.73˖)Ȳ ὙЄ ῧїѤӢ ṏֻȲᵀϷצҠ ֯ 1993ẞ 2002 ◕

ԛצ ᴩЄ ПϢЏ ὭȷЄ ῧїѤ-ᴎП ὭἬᴾѩẂ

Ғ(0.24̟ -6.97̟ )ȳЄ ῧїѤ- П ὭἬᴾѩẂ Ғ(0.77̟

-7.47̟ )ȲᴖᴎὭ(26.18̟ -13.11̟ )ȳ Ὥ(6.56̟ -0.92̟ ϯצ⁄( ᾼ

Ȳ Ὑ ἒױᾼ ᾨ ȷЄ ῧїѤ-ד≈ Ὥ(14.64

˖-0.36̟ )ȳὨ (1.73̟ -0.05̟ )ц ѤὭ(3.86̟ -0.12̟ )ӼצЄ ᾼϯ ȴ 
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47 оὭ ֮ד1993-2002 ѩ о 

 

(1) Є ѩ(Largest Patch Index, LPI) 

Є ╓ ч╣֮ ᾼио ֥ẆȲӦ 48ҠכҏЄ

ῧїѤ-ד≈ ὭᾼѩẂὙ ᾼϯ ȲẔ Ӧ 10.37̟ -0.36̟ ȳד

≈ ὭӦ 3.71̟ -0.2̟ ȲꞋ ӱ Ὥ֮ Ẕ҃ ậ҅ᴖ юȴҫ

ҵ ὭӦ 4.08̟ -0.29̟ цЄ ῧїѤ- ὭӦ 0.77̟

-6.18̟ ᾼ ҒȲ ὙЄ ῧїѤὭ₤ᾼ ȴ 
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(2) ⇔(Patch Density, PD) 

⇔Ҡч ֮ ᾼ ⇔Ȳ ⇔ Ȳῶӱ

Мצ ֵ ᵉᾼЊ Ȳֽ 49ἬӱȲҠ ᾼЄד2002

ῧїѤ ὭȳЄ ῧїѤ-ᴎП ὭѿцᴎὭẓצ ֵ ᵉᾼ

ȲױϷῶӱ֮ МП ֵȴ 
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49 оὭ ד1993-2002 ⇔ о 

 

5. ᶮᾭἤ╓  

ᶮᾭἤ╓ ╥╓ ᶮᾼ ⇔ȴ ᶮᾭ╓ =1 Ȳ⁄ῶӱ

ῺѠᶮἨ Ȳɲɲ ᾭ╓ ҅ῶϢⱢ♄ ֯ ᶮכᾼД

⇔ ᴞ ἤ ạϢⱢ♄ ᾼ ⇔ȲᴖϢⱢ ֮ ᾼ ⁄Ҡ ṿᶮ

ᾭ╓ Єȴֽ 50ἬӱȲ Є ῧїѤ ѤӦ 3.2-1.8ҵȲẔ҃

֯ ╓ᶮᾭד1993-2002 Ꞌ֯ 3.21-1.12П Ȳ ӱ֯ ◕ ϢⱢД

ṳЛЄȴ 
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(1) ӂᶁ ᶮ ⇔(Mean Patch Fractal Dimension, MPFD) 

ᶮ ⇔ȲẔ Юὑ 1-2П Ȳ ЄȲ⁄ῶӱ ᶮᾭ ȴ

ֽ 51ἬӱȲ ȳ ҵȲẔ҃ П ᶮ ⇔ ד⁄ Л Ȳῶ

ӱ֮ ⇔ЛЄȲ ╥Ё֮ᵓӣ₤ᾼ ȴ 
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51 оὭ ד1993-2002 ᶮ ⇔ о 

 

6. ֮ ֵ ἤ╓  

ֽῶ 16ἬӱȲ2002דᾼ֮ ֵ ἤ╓ ѩ ẃᾼד1993 Ȳ ֮

╥Ӧ Ϛ Ἤ כ Ȳ֮ ╥ᶁ ȲẔЛẓ֮ ᾼֵ ἤȲSHDIȳSIDI

ц MSIDI ᶁⱢ 0Ȳ҅ῶ֮ ṳ ֵ ἤȴ ₤ ӭᾼ ҒȲSIDI

Є Ɫ 1ȲSHDIц MSIDI ⁄ḥצ ạȷ SHEI Ὼὑ 0 Ȳῶӱ

֮ ᾼ ṷ█צЛᶁлȲכ ᵑиᵉᴾ Ȳ ╥ Ὼὑ 1 Ȳ⁄ῶӱ

֮ ᶁлȲ֢כ ֮ ἬᴾצП ѩẂד ȴᴖ ֮ Мᾼ

Ё֮ᵓӣ₤ ֵ ȲӦϚ Ё֮ᵓӣ₤ᴾ ᾼҠ ἤ ᵅȲ֪֮ױ

ᶁл⇔Ӽצ Ғᾼ ( Ӕ Ȳ2001)ȴ 

 

ῶ 16 оὭ ֮ד1993-2002 ֵ ἤ╓  

 1993 2002 

SHEI 0.7374 0.8047 

SIDI 0.8883 0.94 

MSIDI 2.1922 2.8126 

SHDI 2.7735 3.2946 
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ȳ ∂  

Ϛȳ  

ӐׁשṅⱢ∂ӴЄ ῧїѤᾼӘ Ȳ ὭȳὭи ὭѤ ᴩ ᾓȳғ ế

▲иέȲяẔ╥ Ԅᵂ Є ῧїѤὭи о Ḇ П ẃ ᴩ

ȲᵂⱢӑẃӘ П ᴷȴ 

ὭѤ МȲᵓӣӢ  ᴩ Xp.24ȳXp.63ế Xp.93 ѤП ậȲ Ԅ∟ᾼ

᾿ иӁ ᶮ֢֯ Л֝ вἬᵧ ᾼ Є Ȳṳ֝ד ᵑὙ ҏכ Ԅ∟ד

оצ≡ Ғᾼ Ȳ ∟ Ἤ П דד ScnnuteӢ  Ȳה ֥ᴍи ᾎ

ᴩ Ԅ∟Weibull ᾼḖ Ȳ Ὠ ӱ П b Ԅ ⇔ᾼ Ғᴖ ҒȲᴖ

c оṳЛЄȴ 

֯Ὥи ȲᵓӣWeibull ⇔ẗ ϡ bȳcẃ ׀ ѤП᾿ иᵉȲ

ẔМWeibull b צ Ὥ Ԅ ⇔ᾼ Ғᴖ ҒȲױ Ὠ ӱ Ԅ ὑὭи᾿

ᾼӢ ╥צἬ ȴ Ԅ∟Weibull c Ὑ ᾼЄὑ 3.6Ȳᵧ Ң иӁȴ֯ᴕ Ӣ

 ϯȲc Юὑ 1-3.6П ȲὙ ᾼᵧ ҿ иӁȲᴖ Ӧ 2001-2008Ẓװ ▲иέМ ῀Ȳ

Ӣ ֯ 10̟ ế 20̟ ᾼ Ԅ⇔ Ɫ ֵȴ 

֯ Ḇ ▲МȲ ȳ֮ ѿц ֮ Ϯ Ӣ  … ᴩи

έ Ȳ Ὠ ӱẔד ἤѿ װ …Ɫ йȲẔМ 10% Ԅ Њ ֯Ḇ ϱὙ

ᾼ ὑẔ҃ Ȳ֪ⱢЄ ῧїѤ֯ῴ Ӄ ѤӢ  ◕╥ ȲӐׁשṅ ӱ 10̟

Ԅ ᵓὑЄצ ῧїѤӃ ѤПḆ Ӣ ȴ 

Ӧ֮ ╓ҏЄ ῧїѤᾼ Ӧ ẞד1993 Ὑצד2002 ᾼ ҒȲЛ Ẕ҃

ҠѿϚ Ӣ ȲẔӢ  ᾓ ṏֻȲὭϯϷҏ Њ Ḇ П Ȳᴖ֮ ֵ ἤ╓

ᾼ ҒȲӼ Ὑ ֯כ ד2002 ᾼ֮ד1993 ḆⱢֵ ȴ֪ױЄ ῧїѤ

֥֯ оὭ Ӣ ȴ 

оὭ Є ῧїѤЛ֝ ẔвὭѤ Ӣ  ṳ Ὑ ᾼ ἤȴ ὑЄ

ῧїѤ֯ Ԅ∟ȲẔӢ ῶ ṳ Ὑ ᾼ оȲ Ẕ Ὑ ᾼ ֪Ϟ╥֪ױ в

ПὭѤ ԌⱢד Ȳᴖד1978 Ԅ Ɫ Ȳ֯ד1999 ױ вȲЄד21 ῧїѤᾼӢ ᶶ Ȳ

′ Бנ ẞ Ȳ֯ в ᴩϯ Ԅᵂ ȲԄ ᾼ Ԓ ֵѿ Xp.24Ἠ╥Ӣ 

ЛṏПὭѤ ᴩּׁשԄȲ֪֯ױ Ԅ∟Ȳ ′ ᾼ ⇔ṳЛЄȲ Ѥ ᾼ ᾨ ᶮṳӑ

ȴ 
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ϡȳ ∂  

Ԅ∟ вȲ֢ד Ԅ ⇔ ׀ Ѥᾼ ᾿ Ӣ ȷ᾿ иᵉ ȷ Ӣ  ц

ѤḆ Ӣ П ȲỮ ȴҠѿ Ὲ (ֽὭѤᴯ Ȳ ᴯ ȳЁ֮ᵓӣ₤

) ▲ Ӣ  ПѤ ד ẃҒѿиέ ȴ 

֥Є ῧїѤ֯ оὭ ᾼӢ  ᶮ ṏֻȲ ⇔ᾼ С Ṏ ╟Ȳ⁄ ‚

ὭѤᾼЊ Ḇ ὭиӢ Ȳ֪ױȲ֯Є ῧїѤП ϱȲ ᴩ Ԅᵂ

Ṏ ╟Ȳ Ϡ Ғ Ԅ ᾼ ⇔ҵȲӼ ᴕ ֢ὭѤᴯ ᾼ Ѥᾼ Ȳѿ

ц П ֪ІϚẆԝϤᴕ Ȳד‒ ӑẃ ẁЄ ῧїѤ֯ ϱצἬᵗ ȴ

Ԅᵂ ᾼ ╟Ҡ вᾼ иȲ Ғ׀ ѤᾼӢ Ȳᵀ Ԅ Ҭẞ 30̟ ᾼ

Ԅ ⇔Ȳ֯ ⇔ἨМ⇔ ԄϯȲὭ֮вП и Ь ᾎὙ ᾼ ẁ в׀ ѤᾼӢ Ȳ

֯ױ֪ ѤӢ  ᾼ оϱȲṳ Ὑ ᾼῶ ȴ֪ױ Є ῧїѤ ᴩ Ԅᵂ Ȳ

Ϡ Ғ Ԅᾼ ⇔ҵȲӼ ᴕ ֢ὭѤᴯ ᾼ Ѥᾼ ȲֽצױὙ ᾼ Ԅ Ὠȴ 

‚ Ὥ ▲(Inventory)Ȳѿḟứ ῧїѤᾼиӁȳ ế’Ṏᾭᾓ

(distribution, population number and conservation status)Ȳѿ֮ Ṇ П ἤ ȳ

ῶӱ ȳῈ ὭѤȳὭиȳ Ὥ צ ȸ 

(1) ὭѤ ʟὭѤᾼ ᾿ ɎDBHɏȳ ɎHɏȳḊ ɎVɏѿцἒױ ᾼ …Ȳ

ֽ פ ἨḊ Ȳ⁄Ҡה ὭѤ ẃῶӱὭѤᾼἤ ȴ 

(2) Ὥи ʟѿ ȲὭиכ ȳὭи ȳὭиӢ  ȲὭи ᾼ ἤ

ῶế иᵉ ֥ῶӱὭиἤ ȴ 

(3) Ὥ ʟѿЁ֮ᵓӣ₤ /Ὥ₤ /Ὥד (ҔᵶὭ₤ ȳ ⇔ ȳḊ

)Ȳ ֯Ҡ ѿὭ₤ ȳὭи ȳὭ иӁ ȳὭи ȳὭиӢ 

ȳὭиḆ ẃῶӱ Ὥ ȴ 

ϢЏὭӘ Ṇ ∂Ӵ,Ҡѿ ▲ Ὥ ȳὭи ѿцὭѤ ἤ

ᾼ оȲẃ ╟П Ὠȴ 
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 ῶϚ ү ῧїѤѤḊ иᵉῶ 

ὧ ѤḊӀ  

    ֮ ӴѠеᴏ/ רּ  

ὰḊ 4700 ☺ 2008.11   2-4m ⁴ 5cm   

֮ Ḋ 1800-1900  2008.11     

ẃ ȸМ Ѥ  (www.wood365.cn) 

ѤḊӀ  

    ֮ ӴѠеᴏ/ רּ  

Ѥ 576-620 ֙Ҽ 2008.11    

Ѥ 1823-1866  2008.11     

Ѥ 1200-1800 ᾌᵓ Ṹ( BOLIVIA)  2008.11     

Ѥ 70-90 ( GHANA) 2008.11 80mm в 

Ѥ 95-120 ( GHANA) 2008.11 80mmѿϱ в 

Ѥ 585 ( GHANA) 2008.11 ᴞ Ḋ  

Ѥ 670 ( GHANA) 2008.11 ϢЏ Ḋ  

ὰḊ 415 ( GHANA) 2008.11 1-1.9mm  

ὰḊ 450 ( GHANA) 2008.11 2mm  

ẃ ȸGlobal Wood (www.globalwood.org) 

ү  

  ү /  ֮    

Ѥ 1500 ү  2008.11 DBH:5;H:3   

Ѥ 50000 ү  2008.11 DBH:30  50Yrs 

Ѥ 1500 ү  2008.11 DBH:10   

Ѥ 40 ү  2008.11 H:40   

Ѥ 38500 ү  2008.11 DBH:30   

ẃ ȸYahooὁ  (http://tw.bid.yahoo.com) 
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