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摘要 

水系網路分析及集水區邊界之求定，為地形分析中之重要項目，可具體提供

地形之定量、定性資訊。本研究由數值高程模型中進行水系網路分析及求定集水

區邊界為主題，探討在不同解析度時之水系、集水區之變化，亦對不同演算法進

行比較分析。本研究所使用之數據為太空梭雷達製圖任務(SRTM)所提供之三秒

解析度數值高程模型，探討區域為台灣本島。應用之軟體為 TauDEM 及 GRASS

中之 r.watershed。 

本研究針對不同解析度及演算法所得之成果，進行比較分析之評估。並比較

不同指標之表現。這些指標包含有 

1. 目視法：以目視直覺判斷； 

2. 河川之形狀特性：a. 流域的平均寬度 b. 流域的形狀因子；  

3. 河川級序：比較水系的級序與數量比； 

4. 線形誤差指標：a.面積法 b.點位生成法； 

透過上述指標之比較可發現，(1)下游平坦地區部份擷取出的河川水系網路

與數化後的對照資料比較有明顯的錯誤發生。(2)在部分 250 公尺解析度中所求

得的集水區邊界有錯誤發生。(3)在河川級序的判定上，由 GRASS 中 r.watershed

所得的河川網路有可能造成級序上的誤判。(4)線形誤差指標的評估，在所比較

之圖元比例尺相差過大的面積法優於點位生成法。 
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Abstract 

The analysis of drainage network and the delineation of watershed boundary are 

important for understanding the topography and for extracting useful information for 

hydrological applications. In this study, digital elevation models (DEM) with various 

resolutions are used for exploring the properties of drainage networks and watershed 

boundaries when different extraction algorithms are implemented. The DEM was 

derived form SRTM-3 of Taiwan Area. The algorithms are with software of TauDEM 

and r.watershed of GRASS. Results are further assessed by indicators including:  

1. Visualization approach: graphical output for visual inspection. 

2. Shape features of streams: such as average width and other shape feature. 

3. Stream ordering: such as Strahler stream order system and bifurcation ratio. 

4. Linear mismatching indicators: such as areal approach and point approach. 

On basis of these indicators, findings of this study include: (1) the drainage 

network in the downstream plain area are in error when compared with drainage 

network published by Water Administration Agency; (2) Some of the watershed 

boundaries derived from 250m resolution are in error; (3) The drainage network 

derived by r.watershed of GRASS may cause mistakes when subsequently used for 

deriving stream order; (4) Areal approach is generally better than point approach 

when the scale difference of the map is large.
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