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應用DEM及3D-GIS技術

於集水區空間資訊萃取之研究

林文賜＊

Wen-Tzu Lin

摘 　 要

數值高程模型不僅可應用於集水區二維平面之地形分析，亦是建構三維立

體模型之重要來源。本文以ArcView之�D模組為發展介面，將數值高程模型與集

水區自動劃分之理論結合，建立集水區之�D地形模型，配合自然色處理之SPOT
衛星影像資料，可真實地呈現集水區之�D立體資訊，並以子集水區為評估單

元，發展動態分析及即時查詢集水區空間資訊之程式模組，包括查詢網格點之地

形資訊、動態縮放子集水區範圍、自動推估集水區地文水文因子資訊、即時分析

任意兩點之高程剖面資料，以及將上述資訊進行儲存、列印。除可提供視覺化瀏

覽集水區之�D地形模型外，亦可進行互動式查詢及分析集水區空間資訊。

關鍵詞：廣告圖像、題材、類型、表現形式

　明道大學綠環境設計學系教授 (E-mail: aiken@mdu.edu.tw)
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一、前言 
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二、研究區域 
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三、研究流程 
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四、研究方法 
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查詢高程剖面查詢高程剖面查詢集水區特性查詢集水區特性

縮放集水區範圍縮放集水區範圍查詢網格資訊查詢網格資訊

設定網格檔設定網格檔
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五、結果與討論 
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2

--(1)

(km2) (km) (km) (km) (km) (m) 

(m) 

1 0.70 5.44 0.93 0.47 0.73 2 460.92 297 

2 1.41 6.80 1.66 1.34 2.69 3 434.63 370 

3 1.18 8.48 2.11 1.50 2.17 2 408.82 400 

4 0.59 4.24 1.09 0.85 0.89 1 466.03 375 

5 6.02 15.28 4.02 4.40 10.02 9 373.33 582 
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6 1.02 6.00 1.80 1.54 1.99 2 492.04 467 

7 0.41 3.60 1.21 0.39 0.45 1 420.73 379 

8 3.57 11.12 2.11 3.22 6.44 8 513.43 522 

9 1.92 8.40 2.36 2.30 4.10 2 356.80 332 

10 0.54 5.20 1.00 0.85 1.05 2 285.97 340 

11 1.03 6.32 1.66 1.47 1.82 2 423.44 446 

12 4.36 13.04 3.57 4.58 8.21 8 452.47 573 

13 0.36 4.08 1.36 0.91 0.97 1 374.87 382 

14 0.92 6.32 1.93 1.44 1.75 2 445.78 464 

15 1.37 8.56 2.69 2.53 2.57 1 456.03 537 

16 1.07 5.76 1.31 0.94 1.78 2 295.58 338 

17 1.32 9.52 2.62 2.99 3.03 1 241.58 398 

18 0.26 3.20 1.02 0.27 0.33 1 333.86 290 

19 0.77 6.32 1.79 1.50 1.54 1 328.54 473 

20 3.23 10.88 2.56 4.55 9.24 6 242.06 411 

21 0.32 3.12 0.89 0.41 0.45 1 240.92 213 

22 0.69 5.76 1.55 1.20 1.25 1 290.10 373 

23 0.89 5.44 1.24 0.93 1.43 3 272.97 398 

2 ( )

(2)  (3) (4)

(%) (km) 

1 42.95 0.30 1.50 3.22 0.54 0.30 1.01 1.05 2.85 

2 51.64 0.22 1.05 0.78 0.62 0.38 0.80 1.91 2.13 

3 45.69 0.20 0.79 0.53 0.45 0.21 0.58 1.84 1.69 

4 53.52 0.34 0.69 0.81 0.64 0.41 0.80 1.52 1.70 

5 43.15 0.16 1.37 0.31 0.57 0.32 0.69 1.66 1.49 

6 55.86 0.27 0.66 0.43 0.60 0.36 0.63 1.96 1.96 
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7 46.74 0.31 1.04 2.64 0.63 0.40 0.60 1.10 2.45 

8 57.85 0.23 1.11 0.34 0.60 0.36 1.01 1.81 2.24 

9 40.53 0.15 0.84 0.36 0.58 0.34 0.66 2.13 1.04 

10 33.25 0.32 0.63 0.74 0.50 0.25 0.83 1.94 3.71 

11 52.18 0.29 0.70 0.48 0.57 0.32 0.69 1.77 1.94 

12 65.36 0.16 0.95 0.21 0.57 0.32 0.66 1.88 1.83 

13 47.60 0.28 0.40 0.44 0.52 0.27 0.50 2.68 2.78 

14 53.16 0.24 0.64 0.44 0.54 0.29 0.56 1.91 2.19 

15 54.35 0.20 0.54 0.21 0.48 0.23 0.49 1.87 0.73 

16 54.94 0.25 1.14 1.22 0.64 0.41 0.89 1.65 1.86 

17 37.49 0.16 0.44 0.15 0.43 0.18 0.50 2.29 0.75 

18 34.87 0.29 0.94 3.43 0.56 0.31 0.56 1.29 3.91 

19 42.57 0.29 0.51 0.34 0.49 0.24 0.55 2.01 1.30 

20 24.46 0.16 0.71 0.16 0.58 0.34 0.79 2.86 1.86 

21 22.51 0.24 0.79 1.92 0.64 0.42 0.72 1.40 3.11 

22 29.09 0.28 0.58 0.48 0.51 0.26 0.61 1.81 1.45 

23 40.50 0.41 0.96 1.04 0.61 0.38 0.86 1.61 3.37 

2 ( )

        

(min) (min) (min) 

25
tcI

(mm/hr)

50
tcI

(mm/hr)

100
tcI

(mm/hr)

Q25

(cms) 

Q50

(cms) 

Q100

(cms) 

1 16.94 0.52 17.45 111.67 122.65 133.63 21.74 23.88 26.01 

2 17.86 2.31 20.16 108.13 118.76 129.40 42.29 46.45 50.61 

3 25.25 2.84 28.09 99.03 108.77 118.51 32.53 35.73 38.92 

4 21.46 1.19 22.65 105.09 115.42 125.76 17.19 18.88 20.57 

5 21.00 13.22 34.22 93.05 102.2 111.35 155.71 171.02 186.33

6 16.28 2.83 19.11 109.48 120.24 131.01 30.99 34.04 37.09 

7 29.70 0.21 29.91 97.18 106.73 116.29 11.01 12.10 13.18 
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8 23.03 8.14 31.17 95.93 105.36 114.79 95.07 104.42 113.77

9 18.78 6.37 25.15 102.22 112.27 122.32 54.52 59.88 65.24 

10 16.94 1.65 18.58 110.17 121.00 131.83 16.50 18.12 19.75 

11 15.82 2.61 18.43 110.36 121.21 132.06 31.64 34.75 37.86 

12 30.16 11.58 41.73 86.68 95.21 103.73 105.06 115.39 125.72

13 20.35 1.28 21.63 106.32 116.78 127.23 10.63 11.68 12.72 

14 20.54 2.36 22.90 104.79 115.10 125.40 26.64 29.26 31.88 

15 16.74 5.33 22.08 105.77 116.18 126.58 40.24 44.20 48.16 

16 19.35 1.48 20.83 107.30 117.85 128.40 32.00 35.15 38.29 

17 17.40 8.95 26.35 100.89 110.82 120.74 37.13 40.78 44.43 

18 25.25 0.22 25.47 101.86 111.87 121.89 7.24 7.96 8.67 

19 24.06 2.52 26.58 100.64 110.54 120.43 21.51 23.63 25.75 

20 18.97 16.50 35.47 91.92 100.96 110.00 82.48 90.6 98.71 

21 19.43 0.51 19.93 108.42 119.09 129.75 9.69 10.64 11.59 

22 36.44 1.52 37.96 89.76 98.59 107.42 17.23 18.93 20.62 

23 17.20 1.28 18.48 110.29 121.14 131.98 27.3 29.99 32.67 

設定網格檔設定網格檔
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六、結論 
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Using Digital Elevation Model and 3D-GIS 

Technique for Spatial Information Extraction of 

Watershed

Abstract

Digital elevation model not only can be applied for terrain analysis of 2-dimension 

watershed, but also become the important source for constructing 3-dimension terrain model. 

Based on the 3D extension of ArcView, this study establishes 3-dimension terrain model of 

watershed and presents 3-demension information of watershed using digital elevation model 

coupled with the theorem of automated delineating watershed and SPOT satellite imagery 

processed by natural color transformation approach. Besides, this study also uses sub-watershed 

as basic unit to develop the program, which can dynamically analyze and immediately query 

watershed spatial information. The functionality of this program includes the query of terrain 

information for each grid, the magnification of sub-watershed extent, the estimation of sub-

watershed characteristics, the analysis of altitude profile, and the saving and printing for above 

information. The purposes of this study are to visually browse the 3-dimension terrain model of 

watershed, and interactively analyze the spatial information of watershed.

Keywords：digital elevation model, 3-dimension watershed, watershed characteristics, spatial 

information




