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Abstract To investigate the observational environment, sky line and skyview factor (SVF) are
calculated using a digital elevation model (DEM; 10 m spatial resolution) and 3 dimensional
(3D) sky image at radiation site, Gangneung-Wonju National University (GWNU). Solar radia-
tion is calculated using GWNU solar radiation model with and without the sky line and the SVF
retrieved from the 3D sky image and DEM. When compared with the maximum sky line eleva-
tion from Skyview, the result from 3D camera is higher by 3° and that from DEM is lower by
7°. The SVF calculated from 3D camera, DEM and Skyview is 0.991, 0.998, and 0.993, respec-
tively. When the solar path is analyzed using astronomical solar map with time, the sky line by
3D camera shield the direct solar radiation up to 14° with solar altitude at winter solstice. The
solar radiation is calculated with minutely, and monthly and annual accumulated using the
GWNU model. During the summer and winter solstice, the GWNU radiation site is shielded
from direct solar radiation by the west mountain 40 and 60 minutes before sunset, respectively.
The monthly difference between plane and real surface is up to 29.18 MJ m™2 with 3D camera in
November, while that with DEM is 4.87 MJ m™ in January. The difference in the annual accu-
mulated solar radiation is 208.50 MJ m ™ (2.65%) and 47.96 MJ m™ (0.63%) with direct solar
radiation and 30.93 MJ m™ (0.58%) and 3.84 MJ m™ (0.07%) with global solar radiation,
respectively.
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Fig. 1. Geolocation of Gangneung-Wonju National University
(GWNU) radiation site.
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Fig. 2. Geological altitude (a) and landuse (b) for Gangneung
region. Black dot represents GWNU radiation site.
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Table 1. Specification of sky camera.
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Instrument 3D camera Skyview
Model ZS-AC26 PSV-100W
FOV (vertical) 220° 180°
FOV (horizontal) 360° 360°
Resolution 3264 x 2448 640 x 480
Image format JPEG JPEG
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Fig. 3. Skyview factor using 10 m resolution DEM.
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Fig. 5. Whole sky images and these sky lines from 3D camera and Skyview at GWNU radiation site.
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c¢) Global Solar Radiation
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Fig. 10. Solar radiation with and without topographic shading using GWNU solar radiation model on GWNU radiation site for
June 22 (Red) and December 22 (Blue). With and without topographic shading calculated using 3D camera (SVF =0.991),

DEM (SVF = 0.998) and plane surface (SVF = 1.000).
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Table 2. Summary of solar radiation (unit: MJ m™2) with and without topographic shading. SVF means skyview factor.

Plane surface 3D Camera DEM

Time (SVF = 1.000) (SVF =0.991) (SVF =0.998)
Global Direct Diffuse Global Direct Diffuse Global Direct Diffuse
1 233.027 486.333 44.149 229.021 458.446 43.761 232.706 481.459 44.061
2 289.497 515.297 49.323 285.48 489.499 48.889 289.166 510.877 49.224
3 439.945 668.044 67.127 437.687 652.312 66.536 439.622 664.15 66.993
4 536.793 729.742 75.691 535.543 721.745 75.024 536.536 727.101 75.539
5 632.429 814.073 85.688 630.783 803.279 84.933 632.056 809.908 85.516
6 642.137 812.578 85.891 640.105 798.963 85.135 641.799 808.888 85.719
7 646.943 823.914 86.955 645.077 811.53 86.19 646.576 819.897 86.782
8 583.888 771.502 80.644 582.563 763.177 79.934 583.577 768.189 80.483
9 467.674 672.495 68.646 466.143 661.843 68.042 467.41 669.505 68.509
10 363.063 601.571 58.875 359.561 578.335 58.357 362.704 596.939 58.758
11 250.018 492.725 45.607 245.579 463.537 45.206 249.686 487.881 45.516
12 208.272 458.648 40.866 205.302 435.767 40.506 207.989 454.162 40.784
Annual  5293.614 7847.234  789.474 5262.685  7638.735  782.524 5289.77  7799.274  787.891
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and DEM). The difference of solar radiation were calculated
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