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	摘要(中)	由於地球暖化導致溫度顯著上升，南、北極與格陵蘭冰層融化使得海水面上升，近海地勢較低之地區首當其衝面臨到被淹沒之困境。藉由靜態淹水模擬可了解較易受淹沒地區之分佈範圍，並可將此結果當做防災規劃之依據。水往低處流中“低”所表示的並非地形低而是物理上能量較低處，也就是重力位能低，所以實際上淹水與否應取決於重力大地水準面 (geoid) 而非地形高程。然而長久以來的淹水模擬都是直接使用數值高程模型 (DEM) 當基準，但高程參考面主要可分為橢球體與大地水準面是兩種因而也有兩種高程系統，但淹水模擬時應選用正高系統之模型。我們研究中所用之數值高程資料為2000年太空梭雷達製圖任務 (SRTM) 台灣地區之資料，此任務利用太空梭上不同位置的天線接收雷達回波進行干涉得地表高程。SRTM高程系統建於EGM96上，此模型於台灣地區資料性質不佳，因此我們將其參考面轉換至空間解析度為100公尺之重力大地起伏值 (Huang et al., 2007)。此外我們亦有農委會林務局於1986年利用航空測量的資料，是以傳統解析立體測圖儀掃描量測而得40公尺解析度的數值高程模型為正高資料。最後我們使用SRTM進行橢球高與正高之淹水模擬並比較其差異。同樣的概念亦可用於大尺度模擬問題：火星古海洋存在之樣貌，高程資料取自於MGS (Mars Global Surveyor) 任務中MOLA (Mars Orbiter Laser Altimeter) 所得0.25度解析度的測高資料；重力場資料則用多次火星任務中軌道参數推算所得。模擬過程中將地球與火星視為剛體忽略彈性體與黏滯體變形之影響。



	摘要(英)	Global warming causes the temperature increased significantly and ice sheet melting caused sea level rise. So the low-lying area near coast will be submerged. If we calculate and retrieve surface flooding scenarios, we can have a warning to reduce the damage. Generally, we use Digital topography model (DTM) as a model to simulate the flooding scenarios. Before we simulate, we have to know which height reference system we use. There are two relevant types of heights: orthometric height and geometric height. Flooding flows according to the gravity geoid, so the orthometric height is the appropriate one to use. We have Taiwan’s 40m orthometric DTM, and the Shuttle Radar Topography Mission (SRTM) geometric DTM. Taiwan 40m DTM was obtained from 1986 aerial photographs with 40 meter space resolution refers to the coordinate system TWD67 and orthometric height system. SRTM interferometric radar data, collected during an 11-day space-shuttle mission in February 2000, at 3 second resolution were used to generate DTM for latitudes smaller than 60°, with coordinate system WGS84 and geometric height system. To convert SRTM’s height system from geometric to orthometric height, we use the geoid data with 100 meter space resolution (Hwang et al., 2007). We can then simulate the surface flooding scenarios with different water heights. We can use the same approach to simulate the ancient ocean on Mars. Martian DTM was obtained from the Mars Orbiter Laser Altimeter (MOLA) on the Mars Global Surveyor (MGS) mission at 0.25 degree resolution, while the Martian geoid from radio tracking data of the spacecraft orbits from various missions. We consider the Earth and Mars as rigid bodies instead of the elastic and viscous bodies.
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