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	摘要(中)	集水區的測高曲線積分值可用來推論地形演育的程度，但必須留意積分值同時也受到尺度效應之影響。台灣位處歐亞板塊及菲律賓海板塊斜向聚合之環境，地形演育的程度在北部、中部及南部各有不同，因此適合用來驗證集水區隨地形演育變化的測高性質。本研究使用由5公尺網格數值模型(DEM)概略化的10公尺DEM做高程值分析，選取山區以侵蝕及搬運作用為主的集水區作為新的小尺度分析單元，稱為侵蝕主導單元（erosion-dominant unit），希望藉由此操作去掉平原以及河道兩旁堆積區的影響，使測高曲線的分析回歸其針對侵蝕為主地區的基本假設。

根據前人研究，台灣北部、中部及南部分別歸屬為垮塌山脈（collapsing mountain）、成熟山脈（mature mountain）以及成長山脈（growing mountain）。本研究在中央山脈稜線以西的山區，分北、中、南，各選取一集水區為代表樣區做細部的分析，先就三個尺度探討尺度相依特性。最後在北、中、南各選取兩個集水區，以最有代表性的尺度做更進一步分析，討論在不同山脈成熟程度下測高曲線的特徵及其與地形演育階段的關係，並與前人在中央山脈稜線以西山區的研究結果做比較。

本研究認為在水保局所使用之次集水區尺度，以介於100至200平方公里之面積尺度下，集水區測高曲線型態可以區別不同山脈演育程度，並且支持Ohmori（1993）提出之測高曲線循環。另外侵蝕主導單元作為新的小尺度分析單元，其在地質上的意義更貼近集水區演育的基本假設，並且在此尺度下更容易直接以測高曲線積分值分布看出集水區受侵蝕作用後所呈現的地貌。
	摘要(英)	Hypsometric integral of drainage basin can be used to infer the landscape evolution stage, but caution must be taken that it is significantly influenced by scale dependency. Locating at oblique convergence boundary, mountain belt of Taiwan results in different phases of geomorphological development, which is suitable for illustrating different hypsometric characteristics of drainage basins. In this study we used 10meter-DEM which reduced from 5meter-DEM to process elevation analysis. We choose erosion and transportation dominating watersheds for study, so that the effect of deposition along channels and flat land can be minimized. The raised new small scale analytical units we call it erosion-dominant unit. In this condition, the hypsometric analysis can carry out under the original assumption of erosion dominating background.

According to previous studies, the northern, central, and southern segments of Taiwan mountain belt are differentiated as collapsing mountain, mature mountain, and growing mountain, respectively. To investigate scale dependency, we select three representative drainage basins from each segment of the western mountain belt and do detailed analysis. At last, we pick two drainage basins from each segment and do analysis in the most representative scale, to discuss distinct hypsometric characteristics through different stage in mountain belt. In addition, I compare my result with the result of previous studies in western Central mountain range.

The sub-basin scale, which SWCB used, with area between 100 and 200 square kilometers, can be used to distinguish different mountain evolution stages, and to support Ohmori′s cycle of hypsometric curve. In addition, taking erosion-dominant unit as the new small scale analytical unit, its geological signification is more conforming to original hypothesis of drainage basin evolution cycle. With this scale, we could recognize the details of landscape evolution stage at each drainage basin through the use of hypsometric integral value distribution.
	關鍵字(中)	
      	  ★ 集水區演育
★ 測高特徵	關鍵字(英)	
      	  
	論文目次	目  錄

中文摘要    ……………………………………………………    Ⅰ

英文摘要    ……………………………………………………    Ⅱ

誌謝    ……………………………………………………    Ⅳ

目錄    ……………………………………………………    Ⅵ

圖目    ……………………………………………………    Ⅷ

表目    ……………………………………………………    Ⅹ



第一章    緒論

1.1    研究動機與目的………………………………………    1

1.2    前人研究………………………………………………    4

1.3    聚合型板塊邊界的地形均衡…………………………    6

1.4    台灣近期研究…………………………………………    7



第二章 研究方法

2.1    分析單元劃分…………………………………………    8

2.2    測高曲線積分值……………………………………    12

2.3    高程值分布統計………………………………………    14

2.4    初步驗證………………………………………………    14

2.5    研究流程…………………………………………    17



第三章 結果

3.1    HI圖……………………………………………………    18

3.2    侵蝕主導單元與Strahler河川級序之比較……………    24



第四章 討論

4.1    尺度相依特性…………………………………………    27

4.2    造山演育與高程分布特性關係………………………    32

4.3    侵蝕主導單元…………………………………………    40

4.4    侵蝕主導單元與山崩…………………………………    47



第五章 結論與建議

5.1    結論……………………………………………………    50

5.2    建議……………………………………………………    51



參考文獻    ……………………………………………………    52

附錄 A    北、中、南代表次集水區高程分布曲線圖………    57

附錄 B    北、中、南代表子集水區高程分布平均曲線圖    59

附錄 C    北、中、南代表侵蝕主導單元高程分布平均曲線圖………………………………………………    

61

附錄 D    全台水保局主集水區HI值……………………    63

附錄 E    全台水保局次集水區HI值……………………    66
	參考文獻	王一琮（1992） 應用地理資訊系統探討土石流與地形特性之相關性，國立中興大學碩士論文，共61頁。

陳其昌（2012）台灣緩起伏地形與地形均衡狀態之相關性研究，國立成功大學碩士論文，共71頁。

陳彥傑（2004）台灣山脈的構造地形指標特性--以面積高度積分、地形碎形參數與河流坡降指標為依據，國立成功大學博士論文，共129頁。

陳彥傑（2008）台灣山脈地形演育的測高曲線與高程頻率分布型態，地理學報，第54期，第79-94頁。

鄭光佑（2016）集水區測高特徵的尺度依賴性及其構造活動之推論 － 以台灣造山帶為例，國立彰化師範大學博士論文，共114頁。

林朝棨（1957）台灣地形，台灣省通志，第1卷，第1期。

Chen, Y. C., Sung, Q., Cheng, K. Y. （2003）Along-strike variations of morphotectonic features in the Western Foothills of Taiwan: Tectonic implications based on stream-gradient and hypsometric analysis, Geomorphology, 56, 1-2, 109-137.

Chen, Y. W., Shyu, J. B. H., Chang, C. P. （2015） Neotectonic characteristics along the eastern flank of the Central Range in the active Taiwan orogen inferred from fluvial channel morphology, Tectonics, 34, 10, 2249-2270. 

Cheng, K. Y., Hung, J. H., Chang, H. C., Tsai, H., Sung, Q. C. （2012） Scale independence of basin hypsometry and steady state topography, Geomorphology, 171-172, 1-11p. 

Ching, K. E., Hsieh, M. L., Johnson, K. M., Chen, K. H., Rau, R. J., Yang, M. （2011） Modern vertical deformation rates and mountain building in Taiwan from precise leveling and continuous GPS observations, 2000-2008, Journal of Geophysical Research: Solid Earth, 116, B8, 2000-2008. 

Dadson, S. J., Hovius, N., Chen, H., Dade, W. B., Hsieh, M.-L., Willett, S. D., Hu, J. C., Horng, M. J., Chen, M. C., Stark, C. P., Lague, D., Lin, J. C. （2003） Links between erosion, runoff variability and seismicity in the Taiwan orogeny, Nature, 426, 6967, 648-651.

Davis, W. M.（1899） The geographical cycle. The Geographical Journal, 14, 5, 481-504.

England, P.,  Molnar, P. （1990） Surface uplift, uplift of rocks, and exhumation of rocks, Geology, 18, 12, 1173-1177.

Fuller, C.W., Willett, S.D., Fisher, D., Lu, C.Y.（2006）A thermomechanical wedge model of Taiwan constrained by fission-track thermochronometry, Tectonophysics, 425,1-24.

Hack, J. T. (1973). Stream-profile analysis and stream-gradient index, Journal of Research of the U.S. Geological Survey, 1, 4, 421-429.

Ho, C. S. （1986） A synthesis of the geologic evolution of Taiwan, Tectonophysics, 125, 1-3, 1-16.

Hurtrez, J. E., Sol, C., Lucazeau, F. （1999） Effect of drainage area on hypsometry from an analysis of small-scale drainage basins in the siwalik hills (Central Nepal), Earth Surface Processes and Landforms, 24, 9, 799-808. 

Kuhni, A., Pfiffner, O. A. （2001） The relief of the Swiss Alps and adjacent areas and its relation to lithology and structure: Topographic analysis from a 250-m DEM, Geomorphology, 41, 4, 285-307.

Lee, C. T., Wang, Y. （1988） Quaternary stress changes in northern Taiwan and their tectonic implication, Proceedings of the Geological Society of China, 31, 1, 154-168.

Lee, C. T.（2014）Slope factor and shallow landslide occurrence. EGU General Assembly 2014 Geophysical Research Abstracts, 16.

Li, Y. H. （1976） Denudation of Taiwan Island since the Pliocene Epoch, Geology, 4, 2, 105-107. 

Lifton, N. A., Chase, C. G. （1992） Tectonic, climatic and lithologic influences on landscape fractal dimension and hypsometry: implications for landscape evolution in the San Gabriel Mountains, California, Geomorphology, 5, 1-2, 77-114.

Lundberg, N., Dorsey, R. J. （1990） Rapid Quaternary emergence, uplift, and denudation of the Coastal Range, eastern Taiwan, Geology, 18, 7, 638-641. 

Montgomery, D. R. （2001） Slope distributions, threshold hillslopes, and steady-state topography, American Journal of Science, 301, 4-5, 432-454. 

Montgomery, D. R., Brandon, M. T. （2002） Topographic controls on erosion rates in tectonically active mountain ranges, Earth and Planetary Science Letters, 201, 3-4, 481-489.

Ohmori, H. （1993） Changes in the hypsometric curve through mountain building resulting from concurrent tectonics and denudation, Geomorphology, 8, 4, 263-277.

Peng, T. H., Li, Y. H., Wu, F. （1977） Tectonic uplift rates of the Taiwan Island since the Early Holocene, Memoir of the Geological Society of China, 2, 57-69.

Pike, R. J., Wilson, S. E. （1971） Elevation-relief ratio, hypsometric integral, and geomorphic area-altitude analysis, Bulletin of the Geological Society of America, 82, 4, 1079-1084.

Roe, G. H., Montgomery, D. R., Hallet, B. （2002） Effects of orographic precipitation variations on the concavity of steady-state river profiles, Geology, 30, 2, 143-146.

Seno, T. （1977） The instantaneous rotation vector of the Philippine sea plate relative to the Eurasian plate, Tectonophysics, 42, 2-4, 209-226.

Stolar, D. B., Willett, S. D., Montgomery, D. R. （2007） Characterization of topographic steady state in Taiwan, Earth and Planetary Science Letters, 261, 3-4, 421-431.

Strahler, A. N. （1952） Hypsometric(area-altitude curve) analysis of erosional topography, Bulletin of Geological Society of American, 63, 1117-1142. 

Suppe, J. （1981） Mechanics of mountain building and metamorphism in Taiwan, Memoir of the Geological Society of China, 4, 67-89.

Teng, L. S. （1987） Stratigraphic records of the late Cenozoic Penglai orogeny of Taiwan,  Science Reports of the National Taiwan University ACTA Geologica Taiwanica, 25, 205-224.

Teng, L. S. （1990） Geotectonic evolution of late Cenozoic arc-continent collision in Taiwan, Tectonophysics, 183, 1-4, 57-76.

Teng, L. S. （1996） Extensional collapse of the northern Taiwan mountain belt,  Geology, 24, 10, 949-952.

Walcott, R. C., Summerfield, M. A. （2008） Scale dependence of hypsometric integrals: An analysis of southeast African basins, Geomorphology, 96, 1-2, 174-186.

Willett, S. D., Slingerland, R., Hovius, N. （2001） Uplift, shortening, and steady state topography in active mountain belts, American Journal of Science, 301, 4-5, 455-485.

Willett, S. D., Brandon, M. T. （2002） On steady state in mountain belts, Geology, 30, 2, 175-178.

Willgoose, C., Hancock, G. （1998） Revisiting the hypsometric curve as an indicator of form and process in transport-limited catchment. Earth Surface Processes and Landforms, 23, 7, 611-623.

Wobus, C., Whipple, K. X., Kirby, E., Snyder, N., Johnson, J., Spyropolou, K., Crosby, B., Sheehan, D. （2006） Tectonics from topography: procedurses, promise, and pitfalls, Geological Society of America Special Paper, 398, 4, 55-74.

Yu, S. B., Chen, H. Y., Kuo, L. C. （1997） Velocity field of GPS stations in the Taiwan area, Tectonophysics, 274, 1-3, 41-59.
	指導教授	
      	  李錫堤(Chyi-Tyi Lee)
      	 	審核日期	2018-8-20
	推文	
      	  [image: ]facebook   [image: ]plurk   [image: ]twitter   [image: ]funp   [image: ]google   [image: ]live   [image: ]udn   [image: ]HD   [image: ]myshare   [image: ]reddit   [image: ]netvibes   [image: ]friend   [image: ]youpush   [image: ]delicious   [image: ]baidu   
      	 
	網路書籤	
      	  [image: ]Google bookmarks   [image: ]del.icio.us   [image: ]hemidemi   [image: ]myshare   
      	 


  

  











若有論文相關問題，請聯絡國立中央大學圖書館推廣服務組 TEL:(03)422-7151轉57407，或E-mail聯絡
	       - 隱私權政策聲明



	
