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(A) Albedo<0.15 at Tainan Site
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(A) Albedo>0.15 at Tainan Site
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ABSTRACT

The estimates of Downward Solar Irradiance (DSI) of the complex terrain, contribute to the
understandings of various livelihood activities and scientific explorations in the Earth's biosphere. By taking
advantages of the high spatial and temporal resolution, a geostationary satellite image becomes the best tool to

estimate the distribution of DSI.

The former studies on DSI in Taiwan were limited to the use of ground DSI sporadic observation data to
analyze the radiant attenuation of atmospheric aerosols. In this study, we followed Lai’s (2003) work over
Chenyoulan River watershed and extended the domain to the whole Taiwan region. The DSI estimation
process (Satellite-Based DSI Estimation Model, referred to as SDEM) is a combination of the MTSAT
satellite high resolution visible image data and 40m resolution of digital terrain data in Taiwan. SDEM
considers the effect of atmospheric acrosols and clouds, the terrain slopes blocking-diffusion-reflection effect,

to calculate the DSI values on  each pixel point of the MTSAT satellite data.

The correlation coefficient between DSI estimations of SDEM and minute-resolution ground DSI
observations at Taipei and Tainan cities could reach 0.81 (cloudy situation) and more than 0.93 (clear-sky
situation). Comparing with the hourly-accumulated DSI of Central Weather Bureau stations’ measurements
around Taiwan, the correlation coefficients are 0.8 (high-altitude station) to more than 0.9 (low-altitude
stations). The deviation of SDEM DSI estimation might be caused by the coarse resolution of MTSAT pixel
resolution and the sub-grid cloud and fog effect. Nevertheless, the large spatial region with hourly resolution
of DSI computed from SDEM could provide useful information for environmental investigations, solar energy

application and ecological researches in Taiwan.

Key Words: downward solar irradiance, MTSAT satellite image, digital terrain model
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